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FOUR-BALL TOP FOR TESTING 
THE BOUNDARY LUBRICATING 
PROPERTIES OF OILS UNDER 
HIGH MEAN PRESSURES. 

By G. D. Borriace and H. Box. 

Tue Four-Ball Top, which has been developed 
for testing the boundary lubricating properties of 
lubricants, particularly under high mean pressures, 
employs the four-ball principle which was utilised 
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in the four-ball apparatus for testing extreme- 
pressure lubricants (E.P.L.), previously described 
in these columns.* Both instruments are used for 
testing lubricants under boundary conditions, that 
is, under high mean pressures, but whereas the 
four-ball apparatus works with fairly high sliding 
speeds (50 cm. per second and more), the Four- 
Ball Top works with very low sliding speeds (0-1 cm. 
per second to 1 cm. per second). It is also arranged 
so that the oil cup can be heated electrically up to 
300 deg. C. By means of the instrument, which 
has been developed at the Delft Engine-Testing 
Laboratory of the Royal Dutch Shell Company, 
Holland, the influence of temperature on the friction 





* See ENGINEERING, vol. cxxxvi, page 46 (1933). 











coefficients for various oils has been tested and 
plotted in temperature-friction coefficient curves. 
The influence of combinations of different metals 
on boundary lubricating properties has also been 
studied. 

The instrument has been designed particularly 
for the purpose of testing boundary lubricating pro- 
perties at pressures of 10,000 kg. per square centi- 
metre and higher, and at low sliding speeds of 0-1 cm. 
to 1 em. per second. In connection with boundary 








over.* Bowden and Ridlert in their tests were able 
to measure very high local temperatures at these 
spots, even up to the melting point of the material 
of the test pieces, provided that the rubbing velo- 
cities were sufficiently high (in most cases 1 m. to 
10 m. per second). 

In order to be able to study separately the effect 
of very high pressures, a “ point ” contact between 
relatively highly loaded balls, as in the four-ball 
apparatus, was also chosen for the Four-Ball Top, 














lubricating properties, the region of high pressure 
appears to be a very important one. This region 
is not limited to such surfaces as are under high 
mean pressure by virtue of the construction em- 
ployed as, for instance, is the case with highly loaded 
gears, since even optically-smooth surfaces have a 
certain roughness and, under low mean pressures, 
carry the load only on the high points which lie 
scattered over the surface. The result is that under 
these conditions the load is actually carried under 
extremely high pressures on the high points. Accord- 
ing to Holm the mean diameter of these spots may 
be of the magnitude of some 10-* or 107* cm. 
only, and their distance apart of the order of 100 times 
their diameter, so that the pressure on these spots 
may amount to 10,000 kg. per square centimetre and 
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but the point contact should be considered as funda- 
mentally different from the above-mentioned con- 
tact on high points. According to the theory of 
elasticity, when a compressive force of 2 kg. is 
applied to two }-in. hardened steel balls, the 
diameter of the “ point” of contact will be about 
0-14 mm. and the maximum pressure in the centre 
of this surface will be 1-5 times the mean pressure 
or about 13,000 kg. per square centimetre. It is 
evident that the conditions are very unfavourable 
for hydrodynamic lubrication between two fixed 
balls which have only one “ point” of contact. 
As, moreover, a very low sliding speed between the 





* Wises. Veroff. a.d. Siemens-Konzern, VII. Bd., 2 Heft. 
+ Proc, Roy. Soc. London, Series A, No. 883, May I, 
1936, vol. 154, page 640. 
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balls is applied, the influence of the viscosity of the 
lubricant to be tested may be entirely disregarded, 
so that the lubricating properties may be studied 
under almost perfect boundary conditions. The 
hardened steel ball-bearing balls normally used are 
of a nearly perfect and constant quality as regards 
finish, material, size, &c.; they are easily and 
inexpensively obtained in the market and require 
no treatment before use other than a thorough clean- 
ing, which can be easily carried out by washing and 
spraying with pentane. 

Description of the Apparatus and Method of Test.— 
The arrangement of the Four-Ball Top is shown in 
Figs. 1 and 2 on page 1, with enlarged details 
showing the arrangement of the balls in Figs. 3 
and 4. The lower three balls, 6, of the set of 
four are fitted tightly in the oil pot c, which, as 


Fig.G. ‘ STEEL BALLS A 
O60, | 
| ——Min.Ou —} + 4 
| —— Olive Oil A; 


OHO ___ Min. Oil +2 % Stearic Acid =. 
-— Steurte on | i j r | 


5 
} hea 





‘So100; 
1 
O80} 
S ; 
O60) 
’ 
ONG 60 no Lag ; na 260 
(S797.C ) ae v — No a RING” 


mentioned above, is provided with an electric 
heater d. The upper ball a is fixed in a weighted 
arm e. The arm can be rotated, the ball a, fixed 
to it, making “point” contact with the upper 
surfaces of the three other balls. A definite initial 
angular speed can be given to the arm by means of 
a drop weight and pawl arrangement. This driving 
arrangement is based on a device used by Mr. 
Heitmann at Freital. Care is taken that the arm 
is properly balanced and that it is propelled in the 
horizontal plane through its centre of gravity, so 
that it will not oscillate. The load normally applied 
to the upper ball is 5-5 kg. A general view of the 
complete top and driving arrangement is given in 
Fig. 5. 

After the arm has been set in motion, it is braked 
by the friction between the balls and will come to 
rest again after a definite time, which ean be 
measured. As the weight and moment of inertia 
of the arm are known, and provided that the friction 
is constant throughout the test, the friction between 
the balls and also the coefficient of friction f can be 
calculated according to the formula : 

j Oo. 
a 

That the friction is constant providing no seizure 
occurs, has been proved by studying the motion of 
the arm optically by means of a mirror and a beam 
of light. In the formula, n is the number of revolu- 
tions and ¢ the running time, after the arm has been 
set in motion, while C is a constant dependent on 
the weight and the moment of inertia of the arm 
and on the size of the balls. Normally n varies 
from about 2 to 10, and ¢ from about 5 to 30 seconds. 
The motion is a uniformly accelerated one, so that 


2 . . *,* 
the quotient <* is equal to the initial angular speed 


of the arm, which is known, The temperature of the 
oil bath can be regulated by means of the electric 
heater up to 300 deg. C., and is measured close to the 
balls with an ordinary mercury thermometer, pre- 
viously tested. Notwithstanding the high mean 
pressure, the temperature rise due to friction is 
negligible on account of the low rubbing velocity. 
After the oil to be tested has been introduced into 
the oil pot, a measurement is first carried out at 
room temperature, after which the temperature of 
the oil is raised and the friction measured step by 
step, without adding any fresh lubricant. When 


seizure does not occur during a run, no wear, or 
hardly any, is perceptible at the points of contact. 





Nevertheless, after each test the balls are loosened 
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and rotated before being fitted tightly again for the 
next measurement, in order to avoid running on 
points of contact already used, and so to make 
sure that the conditions for each test will be abso- 
lutely identical. In this way a temperature curve 
of the coefficient of friction of the lubricant tested 
is obtained. If seizure occurs, the wear is imme- 
diately visible on the balls. 

Discussion of Results.—The large number of tests 
which have already been made show discrepancies 
not greater than 3 per cent. to 4 per cent., which 
is very good for tests under extreme boundary 
lubrication conditions. Speaking generally, the 
greatest differences between lubricants become 
apparent in the region of higher temperatures, 
that is, at 100 deg. C. and above. Mineral oils show 
an almost constant friction at temperatures up to 
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the so-called breakdown temperature. Fatty oils, 
at room temperature, show only slightly less friction 
than mineral oils at normal load; at increasing 
temperatures, however, the friction decreases 
gradually until breakdown occurs. The breakdown 
temperatures of fatty oils are generally below 
200 deg. C., which is lower than those of many 
straight mineral oils which break down at 250 deg. 
to 300 deg. C. or even higher temperatures. These 
results are indicated in Fig. 6, on this page, which 
gives curves connecting the coefficient of friction 
with temperature for various types of lubricants. 
By adding small quantities (0-1 per cent. to 2 per 
cent.) of special chemicals (doping), it is possible 
to improve the quality of many oils materially. 
Fig. 6 indicates that the coefficient of friction of 
** alloyed,” or doped, mineral oils generally decreases 
but that at the same time their ability to withstand 
high temperatures diminishes also and approxi- 
mates to the relatively low figure shown by fatty 
oils. This is the case generally with most known 
dopes. 

The friction-temperature curves for several gear 
oils are shown in Fig. 7. The mineral gear oil a, 
intended for light duty, has a breakdown tempera- 
ture of about 75 deg. C., while the mineral gear oil b, 
intended for moderately heavy duty, shows a much 
higher breakdown temperature, somewhat above 
170 deg. C. It is surprising that the gear oil c, 
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extreme-pressure lubricant, compounded with 
sulphur, does not show a higher breakdown tempera- 
ture than oil b, notwithstanding that it behaves 
very well under severe E.P. conditions, under 
which very much higher temperatures may occur 
locally at the surfaces of contact, as, for example, 
on the flanks of gear teeth. Possibly the active 
components of this E.P. lubricant act only at 
temperatures far higher than its breakdown tem- 
perature on the Four-Ball Top. It would appear 
that in such cases the time factor may also have 
an influence on the result. 

The influence of the load on the coefficient of 
friction under high pressure is shown in Fig. 8, for 
a mineral oil and for a fatty oil. The fatty oil shows 
less friction than the mineral oil at moderately high 
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pressures the reverse is the case. The influence of 
various combinations of materials in the case of 
lubrication with a mineral oil is shown in Fig. 9. 
It appears that bronze on bronze is the worst 
combination, while steel on bronze is the best 
under these conditions. It is interesting to note 
that the friction of bronze sliding on steel is not the 
same as the friction of steel sliding on bronze. It 
was to be expected that the respective effects of 
bronze on steel and steel on bronze would differ, as 
the underlying balls have points under continuous 
load, whereas the top ball has not. It might be 
assumed from this that the lower balls would be 
subjected to the worse conditions. Actually, how- 
ever, the decisive factor in the matter is that the 
upper bronze ball is subjected to a wandering 
deformation due to the harder underlying steel 
balls, whereas bronze balls in the lower position are 
subjected only to a permanent deformation by the 
upper steel ball. This involves less severe condi- 
tions for the bronze balls. The bronze balls were of 
the S.K.F. type, as employed for special ball 
bearings. 

It is not the present intention to go further into 
the characteristics of lubricating oils and greases. 
The sole purpose of this article is to show how it 
is possible to study the particular lubricating proper- 
ties of oils under boundary conditions with the 
Four-Ball Top as a testing instrument. 








New Hatt on THE GREAT WESTERN KalLway.— 
A new halt is to be constructed by the Great Western 
Railway Company at Mickleton, between Campden, 
Gloucestershire, and Honeybourne, Worcestershire. 

Tue instrrure oF Fue..—To encourage the reading 
of papers by students of fuel technology, the Council of 
the Institute of Fuel, 53, Victoria-street, London, 8.W.1, 
has decided to make an annual award of a Medal and 
Prize, consisting of books, instruments, etc., to the 
value of 5l., for the best paper not exceeding 6,000 words 
in length, submitted by. a student member of the Institute 
or by any student, under 26, of a University or technical 
college in the United Kingdom. 
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THE INTERNATIONAL RAILWAY 
CONGRESS, PARIS. 


(Concluded from page 730, vol. cxliii.) 
OPERATION OF SIGNALS AND PorNTs. 


Question IX, Results Obtained from the Auto- 
matic and Distant Operation of Signals and Points, 
and from Locomotive Cab Signals, was discussed 
jointly by Section II, Locomotives and Rolling Stock, 
and Section III, Working, on the morning of Thurs- 
day, June 10, the chair being occupied by Mr. E. 
Pellarin. The summarised report, prepared by 
Messrs. Tuja and Lemonnier, was presented by the 
former, and was based on three reports which were 
published in the issues of the Bulletin for January 
and April of this year. One of these reports, by 
Messrs. Tuja and Lemonnier, covered France and 
the French Colonies, Great Britain and the British 
Dominions, Belgium, Luxemburg, North and South 
America, China and Japan, while another, by 
Mr. Miszke, dealt with Austria, Czechoslovakia, 
Denmark, Finland, Germany, Hungary, Holland 
and the Dutch Colonies, Norway, Poland and 
Sweden. The third report was by Messrs. Bellomi 
and Minucciani and related to Italy, Switzerland, 
Jugoslavia, Bulgaria, Roumania, Greece, Turkey, 
Egypt, Spain and Portugal. 

As a result of the discussion which followed the 
presentation of the summarised report, some of the 
conclusions were modified, and as our space will not 
permit us to deal with the discussion, we give below 
the conclusions in the form finally adopted. They 
were as follows : (1) The automatic block on heavily- 
loaded lines is an excellent means of providing 
adequate headway between trains running in the 
same direction, as regards both safety and the 
capacity of the line. (2) The block signal at danger 
should generally necessitate the train being brought 
to a standstill. Nevertheless, in certain exceptional 
and justified cases, steps can be taken to avoid 
enforcing a stop on certain heavy trains at some 
block signals at danger on very heavy rising 
gradients. (3) After stopping, or exceptionally, with- 
out stopping, as mentioned above, the danger indica- 
tion of the block signal should mean that the driver 
is to proceed with caution. There appears to be no 
objection to the train re-starting immediately, as is 
done on many railways. (4) A driver proceeding 
with caution when he has come up to a block signal 
at danger, should run “at sight,”’ 7.e., at such a 
speed that at any moment he can stop on the length 
of line in sight. Some lines have found it advan- 
tageous to require the driver, in addition to running 
“ at sight,’’ not to exceed a given speed. (5) In short 
sections, at least (not exceeding 3 km. or 1-9 miles), 
a good method of protecting trains stopped on the 
open road is to rely on the block and not to require 
the train staff to resort to additional protective 
measures, except in certain particular cases laid 
down by the railway regulations. (6) In the case of 
the automatic block with mechanical signals some 
railways consider it prudent to provide a “ con- 
tinuity ’’ device, which maintains a block signal at 
danger after the corresponding section has been 
cleared, in the exceptional case in which the follow- 
ing block signal has not gone to danger after a train 
has passed. This measure gives certain guarantees, 
but has some drawbacks. The best solution appears, 
therefore, to use light signals instead of mechanical 
signals, wherever possible. (7) Whatever type of 
signal is used, even in the case of light signals, some 
railways deem it necessary to take precautions 
against the exceptional case of a block relay not 
becoming de-energised when a train has passed, 
whereas other railways, chiefly to reduce the number 
of times the block signals unduly go to danger, take 
no such additional precautions. The essential point 
is to use only high quality relays. (8) The coded 
block, although in ase only a short time, appears 
to be a particularly safe form of automatic block. 
(9) Conditions under which light vehicles, as well 
as vehicles with pneumatic tyres, can be allowed to 
run over automatic block sections with safety still 
require investigation. 

(10) Power boxes with route levers, in which one 
lever operates the whole of the points and signals 
on a route, appear specially to facilitate the work- 
ing, provided they include apparatus which lends 
itself to all kinds of train movements. (11) At the 





present time there is a tendency to use very small 
levers and replace interlocking, properly speak- 
ing, 7.e., locking the levers into position, by directly 
breaking the operating circuit of the apparatus in 
question by means of a relay. (12) Power boxes lend 
themselves particularly well to providing all the 
safety conditions that can be desired. It is to be 
recommended that provision be made in these boxes 
for section locking, point locking, route locking, and 
approach locking. (13) Issuing instructions covering 
the failures of electrical devices for preventing point 
or signal movements in a power box is a delicate 
question. The trains affected should not be allowed 
to pass at speed the whole time the device is out of 
order. It is recommended, moreover, that any 
electric interlocking which is out of order snould be 
cancelled by the signalmen and “ repeater ”’ devices 
used, each time the defective equipment is operated. 
(14) Long-distance point operation, by means of 
devices with few control circuits and operating 
circuits, gives excellent results and appears likely 
to be developed considerably, in particular for 
operating single-track lines with heavy traffic, as 
it may make it unnecessary to double such lines. 
(15) Automatic point operation by the trains them- 
selves also gives good results, at least with simple 
track layeufs. 

(16) It is desirable to facilitate the work of the 
driver by equipping the engines with signal-repeat- 
ing devices or with continuous signalling; auto- 
matic braking can be added with either arrange- 
ment. (17) Steps should be taken to prevent the 
driver from becoming less vigilant when such equip- 
ment is provided. (18) Distant signals (warning and 
speed restriction) should be repeated and registered 
on the locomotive. It is also useful, in order regu- 
larly to verify that the apparatus is in working order, 
to repeat and register these signals when off. 
(19) Cab-signalling equipment with purely mech- 
anical transmission of the indications is only suitable 
for trains running at low speeds. (20) Equipment 
with electro-mechanical (contact) transmission 
should preferably give the ‘‘ danger ’’ indication by 
cutting off the current. (21) Non-contact devices are 
definitely better than those working by contact. 
(22) It is desirable, as a rule, to retain the fixed (way- 
side) signals, even when cab signals are fitted on 
all the locomotives running on the line. (23) There 
does not appear to be any disadvantage in giving 
one more indication on the engines than those given 
by the fixed signals. This is particularly valuable 
in the case of a section of line run over by some 
specially fast trains for which the permanent-way 
signalling has become inadequate. (24) From the 
working point of view, and also to some extent from 
that of safety, continuous signalling is better than 
signal repeating, even with non-contact apparatus. 
(25) Continuous signalling is much more costly than 
signal repeating, even in the case of non-contact 
apparatus, when the line is not already equipped 
with the automatic block. (26) Automatic braking 
limited to home signals passed at danger, raises no 
difficulty in principle, but is only suitable for lines 
that are not run over by high-speed trains. (27) On 
lines run over at high speeds, the brakes should be 
applied automatically at the distant signa]. (28) 
Automatic braking independent of the train speed 
involves the provision of means by which the driver 
can cut out the automatic action when he has 
sighted the signal. Consequently, this braking is 
especially superior to signal repetition alone, and 
continuous cab signalling alone, in the event of the 
total incapacity of the engine crew. (29) Automatic 
braking depending on the train speed is more valu- 
able than the former, especially in the case of very 
high-speed trains ; it is incontestably of lower value 
when the engines are equipped with cab signals. 


OPERATION OF Marn-Linge anp Licur RaILways, 


Section III, Working, and Section V, Light Rail- 
ways and Colonial Railways, met jointly on Tuesday, 
June 8, to discuss Question XII, Co-ordination of 
Operation between Main-Line and Light Railways, 
the chair at this meeting being taken by Mr. E. 
Pellarin. In this case the conclusions were based 
on a single report by Mr. L. Belmonte, published 
in the May issue of the Bulletin, and his conclusions, 
after some modification, resulting from the discus- 





tion of operation of the main-line and secondary 
railways is recognised in principle as not only useful 
but necessary in the general interest. (2) It is gener- 
ally considered as an effective means of meeting the 
growing competition of other more modern methods 
of transport. (3) In the case of two railways of the 
same gauge, it is preferable to have common junction 
stations in which the existing equipment of the main- 
line railway is used to cover the needs of the secon- 
dary railway. (4) In the case of railways of different 
gauges, with separate stations near together, the 
narrow-gauge line should run into the main-line 
station, unless transporter trucks are used ; in this 
case, it is desirable that the connection should be 
a standard-gauge line. (5) Both in joint stations 
and in separate stations connected together, the 
main-line railway should co-operate with the light 
railway to the maximum possible extent, in return 
for suitable compensation. (6) Through traffic should 
be dealt with under a combined service system, with 
a single transport contract (way bill) and joint 
responsibility of the carriers. (7) When a combined 
service is impossible, or inconvenient, the carriers 
should make agreements about correspondence 
services for carrying goods without intervention of 
the parties concerned at the junctions, fixing, 
according to the best interests of the users, the 
limits of responsibility and competency of each 
carrier, administratively and legally. (8) It is 
desirable that the carriers should control their own 
rates, and on the basis of these rates each carrier 
should receive the remuneration due for the services 
actually carried out on his line. (9) It is always 
better for through transport to follow the cheapest 
route unless this seriously interferes with prompt 
delivery. (10) It is not desirable in principle to 
enforce transit in the case of through traffic, even 
when the transit route is the shortest. (11) When 
common stock and the indiscriminate use of goods 
wagons are not considered advantageous, railways 
of the same gauge, provided that safety is not 
affected, should make agreements for the reciprocal 
exchange of goods wagons, or at least for running 
main-line vehicles over the secondary railway. 
(12) In the case of narrow-gauge railways, carriage 
on transporter trucks or in containers may prove 
an adequate corrective of the difference in gauge. 
(13) In the case of passenger services, connecting the 
light railway with important centres on the main- 
line railway’ by means of trains continuing over 
sections of’ the main-line, may be tried with advan- 
tage. (14) Regarding competition, conjointly with 
the more important means investigated by the 
technical services to obtain the best results from 
co-ordination, the following recommendations are 
made: (a) The main-line railway should co-operate 
to the maximum extent in increasing the average 
speed of goods in through traffic ; (6) the greatest 
possible extension of “door-to-door” transport, 
and, where required, the organisation of road trans- 
port in districts not served by rail, should be carried 
out; and (c) while safeguarding the autonomous 
organisation of each railway, the accountancy work 
should be simplified as far as possible and the par- 
ticular branches of the services should be combined 
in order to eliminate duplication. 


THE ORGANISATION OF Goops TRANSPORT. 


The application of rational organisation (planning) 
to the transport of goods, Question VIII on the 
agenda, was discussed jointly by Section ITI, Work- 
ing, and Section V, Light Railways and Colonial 
Railways, on Wednesday, June 9, the summarised 
report having been prepared by Dr.-Ing. A. Bau- 
mann, who was also responsible for one of the main 
reports ; this was published in the issue of the 
Bulletin for May last. The other main reports were 
prepared by Mr, J. Colle and Mr. V. M. Barrington- 
Ward, these reports having appeared in the issues 
of the Bulletin for October and November, 1936, 
respectively. The subject was discussed under five 
headings, of which the first related to the organisa- 
tion of the service in shunting yards, The other 
headings concerned train services between marshal- 
ling yards, estimation of traffic to be dealt with and 
trains required, advice to be given to consignees and 
consignors, acceleration of the turn-round of empty 
stock, and the use of containers and rail-road wagons. 








sion, were as follows : (1) In all countries, co-ordina- 





The recommendations under these five headings were 
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contained in 23 long conclusions, which the demands 
upon our space prevent us from giving in full. We 
may mention, however, that in connection with the 
organisation of the service in shunting yards, one 
conclusion was to the effect that the economical 
working of these yards is strongly influenced by the 
rational arrangement of time-tables, and another 
stated that mechanical equipment, remote-controlled 
brakes and automatic point operation had given 
excellent results in large shunting yards. With 
regard to train services between marshalling yards, 
one of the conclusions pointed out that if fast work- 
ing is to be obtained, it is essential that marshalling 
yards should be interconnected by trains not re- 
quired to serve intermediate stations. The only 
other conclusion to which we can refer was that the 
use Of containers for “‘ door-to-door” traffic has 
undoubtedly an extremely favourable influence on 
the ability of the railway to meet competition. 


Frxep Piant ror Ratiways with Lieut TRAFFIC. 


The last question considered by Section V, Light 
Railways and Colonial Railways, was No. XIII, 
entitled Specifications for the Fixed Plant of Rail- 
ways with Light Traffic, Intended to Prevent the 
Use of Unnecessarily Expensive Track Equipment, 
and Generally to Give Economical Working. Reports 
were prepared by Mr. Van Noorbeeck and Mr. A. 
Svoboda and published in the issues of the Bulletin 
for November, 1936, and March, 1937, respectively. 
Mr. Svobada, also prepared the summarised report 
which was presented at the meeting held on Thurs- 
day, June 10, Mr. E. Mellini occupying the chair. 
After some general discussion, it was decided to 
adjourn the meeting to enable a special sub-com- 
mittee to draw up a new set of conclusions and when 
the meeting re-assembled the following conclusions 
were adopted : 

(1) In most countries the general tendency is no 
longer to construct railways for light traffic. 
(2) When, however, special circumstances necessitate 
the construction of such railways, it is recommended 
that they should be built to the same gauge as the 
lines to which they are to be connected, or to the 
same gauge as that of the railway which they are to 
complete ; and also to adopt conditions of lay-out 
and gradient section which would permit the reduc- 
tion of running costs. (3) As far as the railways at 
present in operation are concerned, it is necessary, 
(a) to concentrate as much as possible the fixed 
installations of the stations (buildings, points and 
crossings) taking into account the requirements of 
the traffic, in order to reduce to a minimum main- 
tenance costs, train-maneuvring times and the 
staff necessary to operate the stations ; (b) to take 
full advantage of experience and technical progress, 
as far as is compatible with the operation of such 
lines, in order to reduce the necessity for specialised 
staff, as much as possible ; and (c) to profit from 
the renewal of installations subject to wear and tear 
by the employment of more appropriate installa- 
tions, brought about by acquired experience, and 
modern processes (including the use of heavier rails, 
the welding of rails, transition curves, &c.) or to 
complete the equipment of the lines by certain 
installations which, in accordance with the progress 
of technical science, also offer better means to attain 
the desired end. 


PLENARY AND CLOSING MEETINGS. 


As previously mentioned, the resolutions adopted 
at the sectional meetings are further considered at 
plenary meetings. These were held on Monday, 
June 7, and Friday, June 11. At the first of these, 
the resolutions relating to Question I, Modern Track 
Contruction ; Question V, Steam Locomotives ; and 
Question VII, Secondary Lines, were passed without 
comment, but slight mcdifications were made to the 
resolutions relating to Question IV, Rail Motor Cars, 
and Question XI, Railway Staff. These modifica- 
tions, however, do not materially affect the sense of 
the resolutions as given above. At the second 
plenary meeting, the conclusions regarding Ques- 
tion Il, Use of Welding ; Question III, Maintenance; 
Question VI, Current Economy in Electric Trac- 
tion ; Question VIII, Organisation of Goods Trans- 
port ; Question IX, Signalling ; Question X, World 
Crisis and Road Competition ; Question XII, Main 
Line and Light Railways; and Question XIII, 
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Specifications for Fixed Plant, were passed without 
comment. It was then announced that, in accord- 
ance with the usual custom, the President of the 
Session, M. le Baron de Rothschild, had been 
nominated a life member of the Permanent Commis- 
sion, and this was accepted with enthusiasm. It was 
also announced that the next session of the Congress 
would be held in Berlin in 1941, and the following 
session in Tokio in 1945, while a special meeting 
of the Permanent Commission would be held in 
Warsaw in 1943. The second plenary meeting was 
followed by the concluding meeting at which those 
who had assisted the work of the Congress in any 
way were thanked for their services. 


VIsITs AND EXCURSIONS. 


As is usugl on these occasions, a large number of 
visits and excursions were arranged to places of 
historical and technical interest. The latter included 
the Vitry-sur Seine locomotive testing plant, the 
Vitry-sud power station, the transformer station at 
Chevilly, the printing works of L’Illustration, the 
shunting yard of the Northern Railway at Le 
Bourget, the Paris terminus of the Est Railway, 
and the shunting yard at Vaires, the traffic-control 
installation at St. Lazare, the psychotechnical 
laboratory of the Société des Transports en Commun 
de la Region Parisienne, the rolling-stock shops at 
Le Landy, and the locomotive depot at La Chapelle 
of the Northern Railway, and several others. Of the 
social functions during the Congress, we may mention 
a reception of the delegates by the Municipality of 
Paris, at the Hotel de Ville, on Wednesday, June 2, 
a dinner given by the French railway companies on 
Monday, June 7 and a garden party at the Palais de 
l’Elysée, on Wednesday, June 9, at which the guests 
were received by the President of the French 
Republic, and Madame Lebrun. After the con- 
clusion of the Congress, a number of excursions, 
each of several days’ duration, were arranged. These 
included visits to the Céte d’Argent and Pyrenees, 
Vosges and Alsace, Brittany, Auvergne and 
Pyrenees, and Provence. 








THE EFFECT OF VIBRATIONS ON 
THE TENSILE PROPERTIES OF 
METALS. 


By Prorgessor G. Wetter and A. BUKALSEI. 


Many materials employed in the construction 
of machines and structures are not only highly 
stressed but are also subject to imposed vibrations ; 
bridge and ship members, parts of aeroplanes and 
machines of all kinds, and structural elements 
in many buildings form examples in which the 
material of construction is exposed to these condi- 
tions. In view of this, a series of experiments 
has been carried out by the authors, at the Institut 
fiir Metallurgie und Metallkunde of the Technischen 
Hochschule in Warsaw, to investigate the possi- 
bility of the tensile properties of material subject 
to vibrations being different from those displayed 
in a static tensile test. 

The tests were made with various metals in the 
form of wire and tensile test-pieces. Particulars 
of the wires which were tested are as follows :— 

(a) Steel wire, annealed, 0-08 per cent. C, 3 mm. 
and 3-5 mm. in diameter. 

(6) Brass wire, 3 mm. in diameter. 

(c) Aluminium wire, 4 mm. in diameter. 

(d) Aluminium-copper-magnesium alloy wire (of 
the Duralumin type), 4 mm. in diameter. 

The test-pieces were of the form illustrated in 
Fig. 1, opposite. The diameter of the cylindrical 
centre portion varied between 3-5 mm. and 6-5mm., 
and the length, between 75 mm. and 150 mm. 
These variations in size were necessary in order to 
obtain satisfactorily large diagrams on the testing 
machine, particularly for materials of low tensile 
strength. The test-pieces were turned from rod 
and the ends which entered the grips were cylindrical. 
The details of the various test-pieces were as follows : 

(e) Steel, annealed at 880 deg. C. for one hour, 
0-15 per cent. C., turned from 19-mm. diameter 
rod. 

({) Brass (60 per cent. Cu, 38 per cent. Zn, 2 per 
cent. Pb), annealed at 550 deg. C. for one hour, 
turned from rod 19-mm. diameter. 





(g) Aluminium (99-5 per cent. Al), semi-hard, 
turned from 18-mm. diameter rod. 

(h) Aluminium-copper-magnesium alloy of the 
Duralumin type, refined, turned from rod 16-mm. 
diameter. 

(i) Magnesium alloy of the Elektron type, hard- 
rolled, turned from rod 22-mm. diameter. 

The material, in the form either of a test-piece 
or wire, was tested in an Amsler 5-ton tensile testing 
machine which was adjusted to impose a maximum 
load of 500 kg. During a test, the load was gradu- 
ally increased at such a rate that the extension was 
about 0-035 mm. per second. At the same time 
that the test-piece was loaded, it was set in trans- 
verse vibration by stroking it with a horse-hair 
bow about 2 cm. wide and 50 cm. long. The 
vibrations set up were of the order of 2,800 to 3,900 
periods per second, the figure depending both on the 
dimensions of the specimen and the modulus of 
elasticity of the material. Depending on the 
breaking load and the total elongation, the actual 
duration of a test was from some 5 minutes to 
15 minutes. The load-extension diagrams of the 
various tests are shown in Figs. 2 to 10, the load- 
extension curve for the same material tested without 
the imposition of transverse vibrations being in 
each case reproduced alongside the curve which 
shows the combined effect of tension and transverse 
vibrations. Numerical results are given in the 
Table opposite, the figures in most cases representing 
the average of two or three tests. 

Results with Wire.—The tests on lengths of wire 
clearly established that the imposition of transverse 
vibrations had a definite effect in lowering the tensile 
strength of the material. As will be seen from the 
Table, in the case of the steel wire, the yield point 
was lowered by some 9 per cent. to 10 per cent., 
and the breaking stress by 3-7 per cent., while the 
elongation, on a length of 150 mm., fell by 26-2 per 
cent. These results are clearly shown in the stress- 
strain curves of Fig. 2. In this and the other 
diagrams A is the curve obtained with a normal 
tensile test and B the curve obtained when vibra- 
tions were imposed on the specimen. The decrease 
in the area of the diagram, representing the energy 
absorbed in the breaking of the wire, when under 
vibration, is of interest. As will be seen from the 
Table, it amounted in this case to 28-5 per cent. 

Tests on brass wire, of which details are given 
under } in the Table and the curves in Fig. 3, showed 
little or no change in the breaking stress with and 
without vibrations; the extension, however, on a 
length of 150 mm., fell by 24-4 per cent., and the 
energy absorbed by 22-3 per cent. Aluminium 
wire, test c and Fig. 4, showed a lowering of the 
breaking stress by 6-5 per cent., a fall in elongation 
of 34 per cent. and a decrease in the area of the 
diagram also of 34 percent. The aluminium-copper- 
magnesium alloy wire again showed little change 
in the breaking-stress under the two conditions, 
but a decrease in elongation of 22-7 per cent. and 
in energy absorbed of 22-3 per cent. The curves 
are shown in Fig. 5 and the figures under d in the 
Table. 

Results with Test-Pieces.—Although the tests 
on wire were considered to be very informative, 
it was realised that error might be introduced owing 
to deformation of the material by the grips, and as 
it was in any case felt desirable that the results— 
particularly the extensions and energies absorbed— 
should be checked by independent tests, it was, as 
already explained, decided to carry out a further 
series of tests with turned test-pieces. In general, 
the results of these tests confirmed those made 
on wire, with the exception that the tests of the 
aluminium-copper-magnesium alloy showed results 
deviating from those made with wire of the same 
material. The results of the tests are given in 
e to i in the lower part of the Table, and the stress- 
strain curves are reproduced in Figs. 6 to 10. 

As will be seen, the steel specimen showed a very 
definite fall in the yield point, breaking stress, 
elongation, and energy absorbed, when tested 
under imposed vibrations. The decrease in yield 
point was about 8 per cent., and in breaking stress 
5-7 per cent., while, as in the case of wire, the 
elongation and energy absorbed showed consider- 
able falls, in this case of 23-3 per cent. and 34 per 
cent. The curves are given in Fig. 6.. In the case 
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of brass, the curves of which are reproduced in Fig. 7, 
the decreases in elongation and energy absorbed, 
when under the influence of vibrations, were, 
respectively, 7-5 per cent. and 18-1 per cent., 
smaller figures than were shown by the brass wire. 
The breaking stress showed a fall of 4-4 per cent., 
as compared with the brass wire in the case of which, 
as shown in the Table and in Fig. 3, the breaking 
stress was not altered when the wire was set in 
vibration. In the case of aluminium, shown 
in Fig. 8, the imposition of vibrations again had 
considerable effect, the breaking stress falling by 
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tested under imposed vibrations; the test-piece, 
instead of confirming this decrease, showed a rise 
of 3-3 per cent., while the elongation and energy 
absorbed, under vibration, showed increases of 
26-7 per cent. and 23 per cent. The parallel 
part of the test-pieces with which these results 
were obtained was 75 mm. long. No explanation 
can at present be given of these results, which are 
different from those obtained with any other 
material. In view of them, a further series was 
carried out with Duralumin test-pieces of various 
lengths of between 75 mm. and 125 mm. These 
gave results in which the figures obtained under 
vibrations were sometimes higher and sometimes 
lower than those obtained in normal tests. It was 
established, however, that the longer the parallel 
portion of the test-piece, the greater was the proba- 


under vibration. The breaking stress decreased 
by 6-2 per cent. and the elongation and energy 
absorbed by as much as 47 per cent. and 54-7 per 
cent., respectively. 

In the course of the investigations, it was defi- 
nitely established that steel, brass and aluminium 
test-pieces always broke at the point of contact 
of the bow. The same rule was not, however, 
followed by the Duralumin-type alloy, which, both 
in the form of wire or turned test-pieces, broke 
sometimes at the point of contact of the bow and 
sometimes outside it. The magnesium alloy, 
which was available only in the form of test-pieces, 
broke regularly away from the imposed position 
of the bow and usually in the neighbourhood of the 
test-piece heads. 

It is of particular interest that a definite, and in 
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RESULTS OF TESTS. 
j Energy Absorbed. 
| Yield (Breaking Rien (Area of Diagram.) . 
Transverse | Dia. Point, | Stress, | Difference.) ~ "| Difference. ig. 
No. | Form. | Material. | yiprations.| mm. Kg. per | Kg. per | Per Cent. |,, 40®- | per Cent. No. 
pe F Per Cent 
8q. MM. | sq. mm. | . Om. kg Difference. 
| } * 8: Per Cent. 
! ra © a) eas | | | Pica 
| Without 27-0 | 38-0 | 26-7 | | 2,060 
a Steel 50 —_——| —3:7 |—— 26-2 | —__—_ ~ 28-5 2 
With | 24-4..| 36-6 | 19-7 | 1,473 
anda aT eS Rie ee na siete Bw! ec St ela + aa = ss 
Without | a | 47-8 25-0 | 1,223 
b Brass ————| 3-00 |— a _ Jd 24-4 |— 22-3 3 
é | With 47-8 18-9 950 
ee ey Sees -_ 7 ss BGK ETM iets mee a 
= Without 12-3 5-3 138 
‘s Alu- , y ccmneaae -00 ae rE inal =m G6 been 34-0 |-— _ - 34-0 4 
minium With 11-5 3-5 91 
Al-Cu Without - 43-4 19-4 2,520 
Mg —— ‘00 |} — — 1-6 — 22-7 |- — 22-3 5 
d Alloy | With 42-7 15-0 1,956 
| 
Without | | 29-6 45-9 34-3 | 265 
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With | 39-2 44-2 1,337 
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2 ——i wn | 9-6 9-2 | 167 
- oo —— ow euteen . Es = 
= | AlCu- Without | 38-9 11-6 | 319 | 
h Mg |— | 3-50 | _—— 3-3 — 26-7 |- 23-0 9 
Alloy With | | 40-2 14-7 | | 393 
Mag- | Without | | 32-5 | ave | | 422 
nesium —— 00 anaes 6-2 rae 47-0 -_—— — 54-7 1 
Alloy With | | 30-5 6-3 191 
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the energy absorbed by 37 per cent. 


The aluminium-copper-magnesium alloy  test- 


piece gave results different from those obtained 
with wire of the same materials, as will be seen 
from a comparison of the figures under d and h 
in the Table. The curves for the test-piece are given 
in Fig. 9. The wire had shown a small decrease 
of 1-6 per cent. in the breaking stress when it was 

















5-6 per cent., the extension by 17-8 per cent., and| bility that the figures obtained with tests under 


vibrations would show lower values than those 
obtained in normal tests. This later series of 
experiments was carried out with imposed vibra- 
tions of 2,900 periods a second. 

The magnesium alloy of the Elektron type, for 


some cases considerable, decrease in the energy 
absorbed in breaking the specimen was exhibited 
when vibrations were imposed. Depending on the 
material and the number of vibrations, this decrease 
amounted to as much as 54-7 per cent. It is 
probable that the influence of the vibrations would 
be still more marked if they could be maintained 
continuously throughout the duration of a test. 
There was a definite tendency for the recording 
needle to rise when the bow was removed between 
each stroke and the effect could be detected in some 
diagrams. It was particularly marked in the tests 
with aluminium. It is probable that the duration 
of a test and the temperature will also influence 
the results obtained with test-pieces in vibration. 
In view of the results which have been obtained, 
it may be accepted that the imposition of vibrations 
on @ specimen under tensile test has a definite 
influence on the mechanical qualities. Jt may be 
surmised that for each material there is a critical 
vibration period, which may be super-sonic, which 
would show the maximum effect, while the position 
at which fracture occurs may be related to the 
form of the specimen. To what extent the crystal 
structure of a metal may be deformed by the 
imposition of vibrations on a tensile stress is in 
no way explained by these experiments, but it is 
clear that they raise a series of questions the solution 
of which would be a valuable addition to our know- 
ledge of the behaviour of materials in practice, in 
which vibrations and tensile stress are frequently 
combined. 














600-B.H.P. LIGHTWEIGHT-TYPE 
SUBMARINE ENGINE. 


Tue firm of Vickers was the first to make a pac 
tical success of the airless-injection system for high- 
pressure oil engines, and their engines operating on 
this principle have been used almost exclusively in 
British submarines. During the war, the firm built 
no less than 54 submarines fitted with Vickers engines, 
of which a description was given in ENGINEERING, 
vol. evii, page 264 (1919). Since that date, a further 
number of submarines have been built. The latest 
activity of the firm of Messrs. Vickers-Armstrongs, 
Limited, of Barrow-in-Furness, in this direction is 
the production of a new lightweight engine for small 
vessels of this class. The engine, which is illustrated 
in Figs. 1 to 6, on pages 6 and 7, is made in two sizes, 
the first being a six-cylinder model developing 600 brake 
horse-power at 500 r.p.m., and the second an eight- 
cylinder model developing 800 brake horse-power at the 
same speed. In both cases the cylinder bore is 12-75 in. 
and the piston stroke is 13-5 in. The six-cylinder 
model forms the subject of our illustrations. Small 
weight and space are, of course, necessary to obtain a 
high performance in engines of this class, and the 
weight of the engine is only about 30 lb. per brake 
horse-power at submarine rating, while the overall 
dimensions of the six-cylinder model are 11 ft. length, 
2 ft. 10 in. width, and 6 ft. 9 in. in height. The width 
and height of the eight-cylinder engine are the same 
as for the six-cylinder model, but the length is 
13 ft. 11 in. The piston speed at the nominal full 
speed of 500 r.p.m. is low for high-duty machinery, 
and as the reciprocating parts of the engines are light, 
the speed can be materially increased for yachts or 
for electric generating purposes, the power developed 
being correspondingly greater. Extreme simplicity 
combined with great rigidity are the principal features 
of the design, the underlying intention being to produce 
an engine free from avoidable wear and risk of derange- 
ment. Accessibility has been closely studied with a 





which the results are shown under i in the Table and 
in Fig. 10, exhibited a definite decrease in the | 
values of the mechanical properties when tested | 


view to facilitating periodic overhaul. : 
Turning now to the details of the engine, the 
bedplate, which is shown in Figs. 1 to 3, is of 
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GENERAL View, SHOWING CONTROLS. 
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The shells and caps are lined with white metal. Each 
cap is secured to the bedplate cross girder by four large 
bolts. 

Each cylinder cover carries two inlet and two un- 
cooled exhaust valves in removable valve boxes. The 
valves are made from special steel, and single conical 
helical springs, designed to avoid “ flutter,” are fitted 
to the valve boxes, the valves being operated by light 
stamped levers and hollow push rods, fitted with large 
rollers at their lower ends. The arrangement of the 
valve gear is clearly shown in Fig. 1. The camshaft 
is driven from the crankshaft by helical spur wheels, 
all force-lubricated. The camshaft casing is in free 


communication with the crankcase, but, for additional 
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lubrication, an oil tray, into which the cams dip, is 
fitted below the camshaft. 

The fuel pump is driven off the end of the camshaft, 
its location being clearly shown in Figs. 3 and 5. 
It consists of six pump units housed in a forged-steel 
block. The pump discharges to a common fuel rail, 
from which leads are taken to the mechanically-operated 
fuel spray valves. The latter are carried in stamped 
steel bodies and work in ground guides, no soft packing 
being necessary. Very fine wire-wound Lorbos filters 
are fitted at the lower end of the spray valves, thus 
rendering the nozzles practically free from the risk of 
choking. The control gear is fitted at the end of the 
engine, as shown in Figs. 3 to 5, and is shown separ- 











/ 
ately in Fig. 6. The output of the fuel pump is 
controlled by the hand lever shown on the extreme 
left in this figure. The lever next to it regulates the 
duration of opening of the spray valves, the timing 
being automatically adjusted to suit. The handwheel 
below these levers permits of further retardation or 
advance of the fuel injection, when desirable to meet 
special conditions of running, or when abnormal fuel 
is used. The lever on the right in Fig. 6 admits 
starting air to the engine. The starting air passes to 
a distribution box at the back of the engine, this box 
containing a cam-operated valve for each cylinder. 


| These valves admit air in the correct sequence to a non- 


return valve on each cylinder cover, shown to the 
right in Fig. 1. Each non-return valve is fitted in 
a small stamping which also accommodates a cylinder 
relief cock, and a cock for indicating or compression- 
release purposes. The large handwheel shown in 
Fig. 6, which is interlocked with the control levers, 
reverses the engine by raising the push rods, sliding 
the camshaft to bring the reversing cams under the 
push rods, and then lowering the latter. The reversing 
is carried out very rapidly by hand-power alone. The 
control panel also incorporates a revolution counter, 
as shown, and arrangements are made whereby a 
tachometer, mounted in a convenient position, can 
be driven by a flexible shaft. 

The water-circulating pump and the forced lubrica - 
ting-oil pump are normally independently driven, but 
can be arranged to be driven from the engine if required. 
The cooling water enters at the bottom of the cylinder 
jacket, passes up outside the liner to the hollow, ring 
securing the latter, and thence to the cylinder cover, 
through four accessible connections. The water next 
passes over the face of the combustion plate to the 
centre of the cover, finally rising and passing through 
the exhaust-valve boxes to the exhaust manifold. 
All the water passages are large, and the system ensures 
an efficient self-venting arrangement with a minimum 
of piping on the engine. The lubricating oil enters 
the crankshaft at the main bearings, passes to the big 
ends, and thence up the connecting rods to the small- 
end bearings. The bearings and wheels within the 
crankcase are pressure-lubricated by direct oil leads. 
The majority of the valve-motion lever and roller 
bearings are of the needle type. Where external to 
the crankcase, these needle bearings are grease lubri- 
cated, thus requiring attention at long intervals only. 
The pistons are lubricated by a sight-feed oiler at the 
middle of the engine, and visible in Figs, 2 and 5. 

The engine turning gear comprises worm gearing 
and a final spur wheel, arranged near the after-end 
of the engine. The hand turning wheel, shown in 
Fig. 5, is in close proximity to the lever for engaging 
the final spur wheel, making a neat and effective 
arrangement, lending itself to rapid turning of the 
engine when engaging the clutch fitted in a submarine. 
Indicator gear is fitted at the back of the engine. The 
main shaft of this gear can be readily disconnected, 
and, once the engine has been adjusted, an occasional 
* pull” card, coupled with observation of the exhaust 
thermometers, gives all the data necessary for efficient 
running. 

The stated output of 600 brake horse-power at 
500 r.p.m., is the nominal full power for submarine 
purposes, and can be maintained for very long periods. 
Recent contracts have embodied a full-power trial of 
36-hours’ duration, the last two hours being on over- 
load. The power curve rises.from about 70 brake horse- 
power at 250 r.p.m., to 300 brake horse-power at about 
395 r.p.m., and 600 brake horse-power at 500 r.p.m., 
as stated. 

A low fuel consumption over a wide range of duty 
is obtained, associated with a particularly small 
lubricating-oil consumption. The fuel consumption 
curve, representing the average of the trial results of 
a number of engines running in ship-propulsion condi- 
tions of speed and power, shows a consumption of 
approximately 0-475 lb. per brake horse-power-hour 
at 250 r.p.m., falling to about 0-37 lb. per brake horse- 
power-hour at 425 r.p.m., and rising to about 0-375 lb. 
per brake horse-power-hour at 500 r.p.m. 








Tue [ste MauiegnNe Power StTaTIon, CANADA. 
Messrs. The Saguenay Power Company, Limited, are now 
completing their hydro-electric station at Isle Maligne, 
Lake St. John, Quebec, by the installation of the twelfth 
45,000 h.p. generating unit. This unit is expected to 
be in operation by September, when the installed capacity 
of the station will reach a total of 540,000 h.p., making 
it one of the largest, if not the largest, single hydro- 
electric power plant in North America. 

Wacon-Reparrn Works at TEMPLE MILLS, LonDoN.— 
The London and North Eastern Railway Company has 
decided -to reorganise the system of working at its 
wagon-repair shops at Temple Mills, Stratford, London, 
so that in future a progressive system of repairs to 
wagons will be carried out. The crippled wagons will 
enter the shops at one end and after each process has 
been completed will move forward until they emerge 
fully repaired and ready for traffic again. 
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DODGE BROTHERS (BRITAIN), 





Fie. 1. 








Fig. 2. 


The frame is constructed of high-tensile steel plates 
1} in. thick, spaced 4 ft. 14 in. apart, two separate 
frame plates being spliced to the main frames at each 
side at the rear end and continued through to the 
rear buffer beam. The outer frames are splayed 
outwards and the inner frames inwards, to support the 
side bearers for the trailing two-wheeled truck, of the 
Bissel type, which has a total side-play of 8} in. The 
radius arm of the trailing truck is anchored to the 
frame stretcher immediately in front of the fire-box. 
The weight carried by the truck, 18} tons in running 
order, is taken through side bolsters. Side bolsters, 
at 5-ft. 5-in. centres, also transmit the load of 22} tons 
carried by the leading bogie, which is provided with 
a total side-play of 53 in. The trailing axle is 7 in. in 
diameter at the centre and 7} in. in the bearings, with 
wheel seats 8} in. in diameter ; it is bored throughout 
with a 3-in. diameter hole. The axles of the leading 
bogie have 64-in. diameter journals, 11 in. long, and 
are bored with a 2-in. diameter hole. The diameter in 
the wheel hubs is 6} in. 

The steam distribution is by piston valves 9 in. in 
diameter, fitted with six narrow rings, and having a 
steam lap of 1} in., an exhaust clearance of ¥ in., 
and }-in. lead. The steam cylinders, 16} in. diameter 
and with a stroke of 28 in., have three-ring box-type 
pistons screwed to the piston rods. The inside cylinders, 
with centres 1 ft. 9 in. apart, drive on to the first pair of 
wheels through connecting rods of 8 ft. 6 in. centres, 
and the outside cylinders, disposed at 7 ft. centres, 
drive the second pair of coupled wheels through rods 
11 ft. long between centres. The driving axles are 10 in. 
in diameter in the bearings, which are 10 in. long, and 
9} in. in diameter at the centre, and are bored with 
a hole 44 in. in diameter. The wheel seats are 10} in. 
in diameter and 7} in. in length. The inner crank- 
pins are 8} in. in diameter, and the outer pins 6 in. 
in diameter. Mechanical lubrication is provided to 





COLLAPSIBLE TANK HALF OPEN. 





VEHICLE WITH COLLAPSIBLE TANK IN USE. 
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the piston-valve liners, the oil being atomised by a 
jet of saturated steam taken from an independent 
connection on the boiler, so that the supply of atomised 
oil is maintained continuously while the engine is 
running, irrespective of the regulator position. There 
are oil feeds also to each set of piston packing, and a 
feed to each end of the cylinder barrel. 

All the laminated bearing springs of the eng*ne, and 
also of the tender, are made of silico-mangan. se steel 
of ribbed section, and are held in the buckles by cotters. 
The spring links are screwed for adjusting purposes, and 
rubber dampers are inserted between the spring-link 
heads and the frame brackets in the case of the coupled 
wheels. The steam brake is actuated by a cylinder 
10} in. in diameter, situated between the second and 
third coupled axles, the brake blocks being arranged to 
act on the forward side of the wheels, and the usual 
compensating gear being fitted to give equal pressures 
on the blocks. The combined braking power of the 
engine and tender brakes ‘3 equal to 51 per cent. of 
the total weight. The drivex’s brake valve, controlling 
the steam brake on the engine, also controls propor- 
tionately the application of the vacuum brake on the 
train. Separate steam valves are fitted for the large 
and small ejectors of the vacuum-brake system, and 
a vacuum pump is also provided, driven from one of 
the crossheads. The brake gear, springs, and also 
the reversing gear in the cab are lubricated by means 
of an oil-gun. Steam sanding gear is fitted in front 
of the leading and centre coupled wheels for ahead 
running, and behind the centre wheels for reverse. 

The streamlined casing maintains a uniform line 
from the topof the chimney to the roof of the cab and 
encloses the top-feed valves and the dome. A recess 
is formed in it in front of the cab to accommodate 
the four pop safety vaives and the horizontally disposed 
whistle. At the front end the upper part of the casing 
is in two halves, joined on the vertical centre line, 
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and arranged to swing back on hinges, to provide 

access to the smokebox door. As there is no externa! 

running-board, the usual hand-rail, as such, is not 

required ; but it has been retained as a support for 

the cleaners’ ladders, to keep them clear of the casing. 
(T'o be continued.) 
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DUAL-PURPOSE COMMERCIAL 
VEHICLE. 


A motor vehicle, which has been designed by Messrs. 
J. H. Sparshatt and Sons, Portsmouth, to carry a 
folding tank and is thus, it is claimed, easily adaptable 
for fire-fighting purposes in case of emergency, was 
demonstrated at the Kew works of Messrs. Dodge 
Brothers (Britain), Limited, on Thursday, June 24. 
In general appearance, the vehicle shown was a standard 
3-ton lorry, but the floor is formed of two hinged trap 
doors, the undersides of which are treated with water- 
proofing material. As shown in Fig. 2, these doors can 
quickly be raised by wire ropes and a hand winch 
into an upright position, and as they rise they draw 
up two lengths of canvas, which are attached to their 
sides, so that when vertical a tank with a capacity of 
some 600 gallons is formed, as will be clear from Fig. 1. 
This tank can be filled from a hydrant, pond or other 
source of water supply through a length of hose, which 
is attached to a normal screw coupling on the underside 
of the vehicle. Power for this purpose is provided by 
a pump, which is driven from the lorry engine. The 
water is discharged through a second coupling and 
similar length of hose, the pump being of sufficient 
capacity to generate a pressure of some 80 Ib. per 
square inch and to throw a jet 100 ft. high. Alter- 
natively, the tank can be filled with decontamination 
fluid to counteract the effects of gas attacks, and for 
this purpose special spray jets are provided, as also 
shown in Fig. 1. Where a hydrant is available within 
the length of the hose, water can be thrown on to the 
fire direct, without using the tank. In the latter case, 
the vehicle can be employed for fire-extinguishing with- 
out removing any load it may be carrying. 

The demonstration was mainly directed to the fire- 
fighting applications of this vehicle and it was pointed 
out that it could be used by municipal authorities and 
industrial concerns to assist the work of the fire brigade, 
both on ordinary occasions and in times of national 
emergency. As far as urban districts are concerned, 
this is, of course, quite true, though normally the public 
fire engines reach the scene within a few minutes of 
any outbreak, and there is usually plenty of water 
available from the mains. In most country districts, 
on the other hand, the trouble usually lies less in short- 
age of water within a reasonable distance of the fire, 
in which case the time taken to fill the tank and its 
limited capacity would not be altogether advantageous. 
On the other hand, it would seem that an arrangement 
such as this has possibilities as a means of carrying 
water for general purposes on farms and in rural 
districts where there may be a shortage. 
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THE ELECTRIFICATION OF THE 
SOUTHERN RAILWAY TO PORTS- 
MOUTH. 

A FURTHER stage in the electrification of the Southern 
Railway was reached on Thursday, July 1, when the 
section from Hampton Court Junction to Portsmouth 
via Woking and Petersfield and the line from Woking 
to Alton were formally opened by the Lord Mayor of 
Portsmouth. A regular service with a much greater 
number of trains per hour will begin on Monday, 
July 5, but trial running has been in-force since March 8 
and trains carrying the public have already been used 
on cial occasions, such as the Review of the Navy 
by H.M. the King last month. 

The length of converted track, work on which was 
begun on June 27, 1935, amounts to 242 miles, and its 
extent is shown on the map reproduced in Fig. 1, page 11. 
As will be gathered, the change-over was carried out 
very quickly, in spite of the lines being in use for heavy 
traffic ; and from December, 1935, to November, 1936, 
no less than 188 cable trains were used to lay 309 
miles of single-core 33-kV cable and 218 miles of pilot 
cable. The conversion has also involved the reconstruc- 
tion and improvement of a number of stations, extensive 
alterations in the track at various places, and the 
provision of new rolling stock, some details of which 
are given below. 

Electrical energy for the operation of the new electrie 
services is obtained on the three-phase system at 
33 kV and a frequency of 50 cycles from the Central 
Electricity Board’s sub-stations at Woking (Byfleet) 
and Portsmouth (Wymering). It is transmitted at 
this pressure through a 33-kV ring main to twenty-six 
unattended sub-stations, in which conversion to direct- 
current at 660 volts takes place. 
are operated by supervisory control from two control 
rooms at Woking and Havant respectively. In 
addition, the company’s own generating station at | 
Durnsford-road, Wimbledon, has been extended by | 
replacing a 5,000-kW set by a 12,500-kW unit; and 
the increased demand in the western suburban area 
is being met from a new sub-station at the same place. 
In accordance with the practice that has been adopted 
on other parts of the system, the high-tension and 
pilot cables are generally laid in wooden troughs 
supported on concrete posts, though at level crossings, 
stations, and in other special positions, they are drawn 
into concrete ducts. Three single-core paper-insulated 
lead-covered cables are used on the 33-kV system, 
and these are arranged in triangular formation, being 
transposed at regular intervals. The sections which 
lead into the sub-stations consist, however, of three-core | 
armoured cable. The pilot cable used for control 
purposes is of the dry core, paper-insulated lead- 
covered and armoured type, and has 17 cores or 33 
cores, depending on the distance from the control 
room. There is also a four-core impregnated wrens 
for the 33-kV feeder protective system. This system 
is a combination of the circulating current and balanced 
voltage types 

The twenty-six sub-stations are of the same design 
as those in use on other parts of the company’s 
electrified system, and consist of an outdoor high- 
tension switchgear structure of concrete and of a 
building containing the rectifiers and low-tension 
switchgear. Their general appearance will be gathered 
from Fig. 2, which is a view of the sub-station at 
Havant. Certain modifications in layout have, 
however, been necessary at Weybridge, Pirbright, 
Chertsey, Egham, Guildford, Havant and Ash Vale, 
owing to differences in the feeder arrangements, and 
at Fratton, where there is an additional rectifier. 
Normally, the high-tension switchgear consists of three | 
vil-circuit breakers with rupturing capacities of 500,000 | 
kVA. Two of these breakers are connected in the | 
ring main and the third controls the supply to the 
rectifier transformer. Local isolation and sectionalising 
are effected by isolating switches, thus enabling cleaning 
and inspection to be carried out. These switches, 
as well as the ‘bus bar system which links up the two 
incoming feeders, are supported on concrete beams, 
and the connection to the transformer oil switch is 
teed off them. Auxiliary supplies for signalling, light- 
ing, switch operation and other purposes are provided 
by a 20-kVA single-phase transformer, which is con- 
nected to each feeder through a switch fuse and from a 
30 kVA transformer, which is similarly connected to the 
‘bus bars. The 20-kVA transformers also serve as 
potential transformers for synchronising the two feeders, 
while the 30-kVA transformer supplies the rectifier 
auxiliaries and the sub-station heating and lighting | 
eireulte, 

The main transformer is placed against the end 
wall of the sub-station and converts the three-phase, 
33-kV supply to a double six-phase supply at 660 volts. | 
It is direct connected to a steel tank rectifier, and is 
of the same type as those used on the Sevenoaks, 
Hastings and Eastbourne sections. Each unit has a 




















continuous rating of 2,500 kW, which corresponds | ‘ 
to 3,790 amperes at 660 volts on the direct-current side. | 





These sub-stations | 


| This can, however, be increased to a momentary 
maximum of 12,000 amperes. Automatic control is 
effected through a master controller, which is started up 
when the transformer circuit breaker is closed. Local 
operation can be effected from a three-panel switch- 
board, which also carries various auxiliary transformer 
equipment. The positive connection from the cathode 
of the rectifier is taken along a trench in the floor to 
the direct-current circuit breaker room, where it 
passes through a 4,000-ampere high-speed circuit 
breaker toa’bus bar. From this "bus bar, connection 
is made through 2,500-ampere; high-speed breakers 
to the track feeders and to the third rail. The negative 
feeders, from the track rails, are connected to a negative 
*bus bar near the transformey. They are connected to 
the neutral point of the latter through absorption coils. 

The system used for the remote control of the sub- 
stations has already been dealt with in EnGrnrERING,* 
and is, as has been stated above, erected in control 
rooms at Woking and Havant. The first of these, 
which at present contains 40 panels, controls the area 
north of Liss, while the second, with 14 panels, controls 
substations south of that point. The Woking room will 
also control the Reading extension, for which a further 
26 panels will be necessary, and that at Havant the 
Leatherhead to Portsmouth, via Horsham, extension, 
which will require 44 panels. As will be seen from 
Fig. 5, on page 14, the control switchboard is arranged 
along a curved wall on which are diagrams of the main 
power circuits and their switches. There is a panel for 
each sub-station, and this is equipped for operating and 
indicating the oil switches and high-speed circuit 
breakers, for remote metering the direct current and 
voltage, and for fault signalling. On a centrally- 
placed control desk there are a telephone exchange, 
indicating relays and alarm bells, as well as meters 
for reading the sub-station battery voltages and for 
detecting defects in the supervisory pilot cables. 
Energy for these purposes is supplied from two motor- 
generator sets, one of which is driven from the track 
circuit and the other by alternating current from the 
high-tension circuit. Two 120-volt ampere-hour bat- 
teries are provided as standby. The impulses between 
each selector in the control room and the sub-station 
are transmitted over four conductors and a common 
return, These conductors are grouped into one cable, 
which is looped into a number of stations in series, 
33, 17 and 12-core cables being used for this purpose. 

As explained in our previous article, any switch it 
is desired to operate can ‘be selected on the ‘main 
control board, correct operation being indicated by 
the lighting of a lamp. The tripping of a ¢ircuit 
breaker is signalled by a bell and a lamp, and at the 
same time a coloured shutter is exhibited on the 
control desk. To discover which of the switches has 
opened, a checking key is inserted in the appropriate 
sub-station panel. This causes the selector arm to 
revolve once round the faceplate and connect each 
sub-station switch to its particular unit in the control 
room. When the selector arm passes over the con- 
tacts corresponding to the switch that has tripped, the 
indication on the control panel changes from red to 
green. As will be seen, the control rooms are artificially 
lighted by two pedestal bow! fittings, each containing 
three 500-watt lamps. They are also artificially air- 
conditioned, the temperature being thermostatically 
controlled. 

Further control is effected from the 18 track parallel- 
ing huts, which are placed mid-way between the 
sub-stations. These contain groups of high-speed 
circuit breakers, the number of which depends on the 
number of tracks. These circuit breakers are auto- 
matic in operation, and are used to parallel the tracks. 
Full advantage is thus taken of the cross-sectional area 
of the conductor rails, and the voltage drop is reduced 
to a minimum. The high-tension switchgear, trans- 
formers and control equipment on this extension were 
supplied by Messrs. Asea Electric, Limited, Waltham- 
stow, while the rectifiers were constructed by Messrs. 
Bruce Peebles and Company, Limited, Edinburgh, 
and the high-speed circuit breakers by the British 
Thomson-Houston Company, Limited, Rugby. 

The conductor rails are of Southern standard flat- 
bottomed section, and weigh 100 lb. per yard. They 
are supported on porcelain insulators, of which there 
are generally about 620 to the mile. The rails are 
normally in 60-ft. lengths, and are bonded together by 
four copper bonds with a total cross section of 1-66 
sq. in. The running rails, which act as negative con- 
ductors, are bonded by two bonds, one of which is of 
the protected type inside the fish plate, and the other 
of the welded type. The aggregate cross-section of 
these bonds is 0-332 sq. in. Sections of the conductor 
rail can be isolated by hook switches which are placed 
between the feeders and the conductor rails. 

The extension of electric traction to Portsmouth has 
necessitated the provision of a considerable amount 
of additional rolling stock. This includes 5 two- 
coach trailer sets, 6 three-coach motor sets, 8 two- 
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coach motor sets, 38 two-coach motor vestibule sets, 
29 four-coach motor corridor sets, and 19 four-coach 
motor kitchen corridor sets, a total of 312 coaches. 
The non-corridor stock consists of converted steam 
coaches, which have been mounted on new under- 
frames and bogies, but the vestibule and corridor stock 
are new. The non-corridor stock will be used on the 
suburban services, which will run on certain sections 
of the newly-electrified lines, while the two-coach 
vestibule sets and the corridor stock will be employed 
on the stopping and express main-line services, 
respectively. 

As regards coach work, the non-corridor and vestibule 
sets are generally similar to those used on.other parts 
of the system. The latter consist of a motor 
brake seating 52 third-class passengers and weighing 
47 tons 5 ewt. loaded, and of a driving trailer seating 
24 first-class and 32 third-class passengers, and weighing 
34 tons 7 cwt. loaded. The motor coaches are equipped 
with two motors, each of which has an output of 275 h.p. 
at the one-hour rating. These motors are of the 
totally-enclosed nose-suspended series-wound type, and 
are provided with interpoles, a solid yoke and sleeve 
armature, and split sleeve axle-suspension bearings. 

The express stock units consist of two third-class 
brake saloon motor coaches between which two trailer 
coaches are coupled. In twenty-nine of the units the 
trailers comprise a third-class coach and a composite 
coach, while on the remaining nineteen the trailers 
are a restaurant car and a first-class coach respectively. 
These cars were constructed by the Metropolitan- 
Cammell Carriage and Wagon Company, Limited, 
Birmingham, and the Birmingham Railway Carriage 
and Wagon Company, Limited, while the remainder 
of the stock was built in the company’s shops at 
Eastleigh and Lancing. The restaurant cars are fitted 
both with Stone’s electric air-conditioning plant and 
Mead and McClean Airstream ventilators, while the 
same ventilators are provided on the motor coaches 
of the main-line stock. 

A new feature is the provision of a vestibule and con- 
nections at each end of the coach through which access 
is given from one unit to another when they are coupled 
together. This is a novelty so far as Southern Railway 
electrie stock is concerned, and as will be seen from 
Fig. 3, on page 14, alters the appearance of the front 
of the train. The gangways at the face plates at the 
vestibule entrances are fitted with sliding doors, which 
are almost flush when closed. A hinged door is 
provided in the gangway and is locked in the shut 
position when the driver is in his compartment, so 
that he can move from one side of the coach to the 
other. When two vehicles are coupled together this 
door is opened against the driving cabin and provides 
a through way for passengers. A view in the driver's 
compartment appears in Fig. 4, on page 14. 

The normal busy-hour train of express stock will 
consist of twelve cars, consisting of two four-coach 
corridor sets and one four-coach kitchen set. The 
motors used on these sets are the same as those which 
have been employed for the last six years on the 
Brighton line. They are of the totally-enclosed nose- 
suspended series-wound type, with interpoles, and, 
owing to the long non-stop runs, the continuous rating 
has been increased by the provision of ribs on the 
exterior heat-dissipating surface. The output of each 
motor is 225 h.p. at the one-hour rating. There are 
now some 550 of these motors in service, all of which 
were constructed by the Metropolitan- Vickers Electrical 
Company, Limited, Manchester. 

The control equipment on all the new electric stock 
was constructed by the English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, and 
is of the electro-pneumatic type, it having been decided 
to standardise the use of this for all patterns of units, 
both express and suburban, in future. The equipment 
constructed for the express and suburban stock of the 
Portsmouth extension, a view of which is given in 
Fig. 6, on page 14, is practically identical in that 
the line switches, reverser main contactor groups, and 
junction boxes are interchangeable. The main resist- 
ances are also built up of the same mounting details 
and grids, though, of course, the ohmic value of the 
resistance steps is different. Both equipments are 
frame-mounted, and control is effected from a low- 
voltage system at 70 volts. On the express trains this 
supply is obtained from a motor-generator, while on 
the stopping service stock a potentiometer is connected 
across the 660-volt line. They can, therefore, be 
‘** multipled ’ with the existing suburban units, which 
are equipped with electro-magnetic control, through 
three small train-line contactors. These contactors 
are energised from the 660-volt control lines, and, in 
turn, energise the corresponding 70-volt circuit. 

A supply for the compartment lights on the express 
stock is obtained from the motor generator, a battery 
which will maintain the full installation for a consider- 
able period being provided as a stand-by. The cooking 
equipment in the kitchen cars is also electrically- 
operated, part of the supply being taken from the 





* See ENGINEERING, vol. cxl, page 23 (1935). 


660-volt traction circuit, and part from the low-tension 
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Fig. 2. 


side of a 15-kW 600/200-volt dynamotor. The total 
load supplied at 660 volts is 25-5 kW, and includes 
water boilers, coffee machines, ovens and hot cupboards, 
while the load on the 200-volt system is 16-5 kW, and 
includes the grills, hotplates and refrigerators. This 
equipment was supplied by Messrs. J. Stone and 
Company, Limited, Deptford. To prevent the dyna- 
motor becoming overloaded, the circuits of some 
of the grills and hotplates are interlocked, so that 
they cannot all be in use together. The only 660-volt 
circuit actually under the control of the kitchen 
staff is that for starting the dynamotor, and this 
is provided with an adequately protected quick- 
break rotary switch. The other 660-volt cooking 
circuits are remote controlled through contactors, which 
are mounted in a box on the underframe. The control 
circuits are fed from the low-tension side of the dyna- 
motor, the operating switches being mounted on a 
panel fixed above the range. Cartridge-type fuses in 
open clips are used for protection on each pole and 
are mounted behind the switch panel. They are 
accessible from the corridor by removing a panel. The 
200-volt circuits are directly controlled by switches 
of the quick-break rotary type, which are mounted 
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alongside the control panel. The refrigerator motor 
and compressor are supported in a case hung from the 
underframe, the motor control switch and pilot light 
being fitted in the kitchen adjacent to the door and 
to the dynamotor starting switch and pilot light. 
Extra ventilation is provided in the kitchen by two 
exhaust fans which are mounted in the roof and are 
connected to the lighting supply. 

As mentioned above, the third-class restaurant 
kitchen cars and the adjacent trailer, which is a first- 
class car with dining saloon, are provided with air- 
conditioning and heating equipment. The heating 
unit is mounted in a case suspended from the under- 
frame and consists of an electric fan, which blows air 
over banks of heaters and thence through ducts, so 
that it is distributed through the coach. Current is 
supplied to the heaters at 600 volts, and is controlled 
automatically by thermostats through 70-volt con- 
tactors. A hand switch is provided in the fan motor 
circuit, so that the speed of the latter can be reduced 
in extremely cold weather. In hot weather, the fan 
can be run without the heaters in circuit. 

This electrification scheme has necessitated a con- 
siderable amount of civil engineering work at the 





various points on the line. For instance, the stations 
at Woking, Havant and Portsmouth Harbour have 
been completely rebuilt, the platforms at the latter being 
lengthened to 820 ft. At Haslemere, the platforms 
have been extended to the same length and there have 
been a number of permanent-way alterations con- 
sequent upon the conversion of the up main line to 
reversible working. The platforms at West Weybridge, 
Byfleet and Fratton have been extended to 540 ft., 
while at the latter place a siding has been converted 
into a down relief line, a new car shed and berthing 
sidings have been provided and an automatic carriage- 
washing machine has been installed. The platforms 
have also been raised or lengthened, or both, at Esher, 
Guildford, Portsmouth and Southsea, and Aldershot. 
Additional berthing accommodation has been provided 
at Woking, Guildford, Portsmouth and Aldershot, 
while extensive alterations have been made to the 
permanent way at Alton, consequent on the station 
now being used as a terminal for electric trains. New 
carriage sheds have been constructed at Wimbledon 
and Farnham. 

A number of important signalling alterations, as 
well as the provision of new cross-overs and siding 
connections, have also been made at several stations. 
The number of signal boxes has been reduced and 
signals have been re-spaced to facilitate working 
where manual signalling is still employed. Multiple- 
aspect colour-light signalling has been installed at 
Portsmouth Harbour and between Farlington Junction 
and Havant, while between Rowlands Castle and 
Petersfield an additional section has been introduced, 
which uses two-aspect colour-light signals. The 
same type of signal is also employed between Liss and 
Liphook and between Haslemere and Witley. At 
Guildford multiple-aspect signals have been installed 
and considerable simplification has taken place. 
Colour lighting signalling is also in use as far as Woking, 
where there has been considerable simplification. 
Between Woking and Hampton Court Junction the 
lock-and-block system has been retained. 

Although the traffic on the Portsmouth line is not 
so heavy on the average as that to Brighton it is 
distinguished by heavy peaks in the summer and on 
other special occasions. Moreover, there are two 
banks with gradients as steep as 1 in 80 in each direction 
between Guildford and Havant, and it is hoped that 
the use of electric traction will therefore not only 
reduce the journey time, but will enable heavier trains 
to be used without loss of punctuality. It is proposed 
to use the four-car corridor sets described above to 
form eight- or twelve-car express trains, and to compose 
the stopping trains of one or more two-car non-vestibule 
units. 

Normally, a fast train stopping only at Guildford, 
Haslemere, and Portsmouth and Southsea, will leave 
London and Portsmouth Harbour every hour. There 
will also be two stopping trains every hour, which will 
run non-stop between Waterloo and Surbiton and 
then stop at all stations to Portsmouth and Southsea 
in both directions. These trains will include carriages 
for the Alton line, which will be detached or attached 
at Woking. The trains from Weybridge to Staines 
will form an addition to the existing suburban services. 
On Saturdays in the summer the service to Portsmouth 
will be augmented by three trains in each direction. 
One of these will run non-stop to Portsmouth and 
Southsea in the down direction and from Portsmouth 
Harbour to Waterloo in the up direction, being intended 
specially for Isle of Wight passengers. The second 
will call at Havant, the third at Guildford and Ports- 
mouth and Southsea in both directions, while the daily 
express will stop at Guildford, Haslemere, and Ports- 
mouth and Southsea. There will be two stopping 
trains every hour. These will arrive at Guildford 
before and leave after the corresponding express in 
each direction, thus giving good connections from inter- 
mediate stations on the London side of Guildford to 
Haslemere and Portsmouth, and a fast journey to 
Waterloo from stations beyond Guildford. 

The non-stop run from Portsmouth Harbour to 
Waterloo will occupy 92 minutes for 74-5 miles. The 
standard timing from Waterloo to Guildford will be 
35 minutes in the down and 354 minutes in the up direc- 
tion, respectively, representing averages of 52 m.p.h. 
and 51-3 m.p.h. From Haslemere to Portsmouth 
the express timing will be 30-5 miles in 35 minutes, 
an average speed of 52-2 m.p.h. These timings 
represent a saving of about 10 minutes to Guildford, 
19 minutes to Haslemere and 23 minutes to Portsmouth 
over those in force with the steam services. It is 
anticipated that the electric train mileage will amount 
to 4,188,168 per annum, an increase of 88 per cent., 
compared with 68 per cent. on the Eastbourne line. 
The actual number of trains between London and 
Portsmouth is being doubled. On the Alton line 
the saving in time will be about 15 minutes, and the 
service will also be doubled. 

The conversion scheme we have described was pre- 
pared and carried out under the direction of Mr. Alfred 
Raworth, the company’s electrical engineer for new 








works. The civil engineering works were undertaken 
under the jurisdiction of Mr. George Ellson, chief 
engineer, and the rolling-stock, apart from the elec- 
trical equipment, was designed and built under the 
supervision of Mr. R. E. L. Maunsell, chief mechanical 
engineer. 








PERSONAL. 


Proressor H. H. W. Kerra has been appointed head 
of the department of naval architecture and marine 


engineering of the Massachusetts Institute of Technology, | 


Cambridge, Massachusetts, U.S.A. Professor Keith has 
been on the staff of the Institute since 1910 


Messrs. THos. W. Warp, Liurrep, Albion Works, 
Savile-street, Sheffield, have been appointed the sole 
agents in Great Britain for MilJholland turret lathes, 


manufactured by Messrs. Millholland Sales and Machine 
Company, Indianapolis, U.S.A. 

Messrs. Broapway ENGingerine Company, Limrrep, 
36, Vietoria-street, London, 8.W.1, owing to the increased 
demand for the machine tools for which they have the 
sole selling rights in this country, have found it necessary 
new showroom and other accommodation. 
situated Carlisle-road, Hendon, London, 


to acquire 


These are in 
N.W.9 

Messrs. Epcar Aten anp Company, Limirep, 
Imperial Steel Works, Sheffield, 9, have appointed 
Mr. H. Woodhead to their machinery department to 


nasist in developing that section which deals with coal- 
crushing and allied machinery. 

Mr. J. Rem Youne has been appointed a director of 
Messrs. Vickers Limited, Vickers House, Broadway, 
London, 8.W.1. He has been secretary of the Company 
since 1929 and will continue to hold that office 








LAUNCHES AND TRIAL TRIPS. 


Lapy Norrucors.”’--Twin-screw cargo and pas 
senger motorship ; Paxman-Ricardo six-cylinder Diesel 
engines built by Messrs. Davey, Paxman and Company 
(Colchester), Limited. Launch, June 14. Main dimen- 
sions, 125 ft. 9in. by 29 ft. by 10 ft. Built by Measrs. 
Ferguson Brothers (Port-Glasgow), Limited, Newark 
Works, Port-Glasgow, to the order of the Crown Agents 
tor the Colonies for the Transport and Harbours Depart 
ment of the British Guiana Railways 


* BACHAQUERO Twin-serew oil-tank steamer for 
service between the oil-loading terminals of Lagunillas 
and La Salina, Lake Maracaibo, Venezuela, and the 


oil-refinery terminal at San Nicholas, Aruba, Netherlands 


West Indies; triple-expansion engines constructed by 


Messrs. The North Eastern Marine Engineering Company, | 


Limited, Walisend. Trial trip, June 18 and 19. Main 
dimensions, 365 ft. 3 in. by 64 ft. by 18 ft. Built by 
Messrs. Furness Shipbuilding Company, Limited, Haver- 
ton Hill-on-Tees, for Messrs. Lago Shipping Company, 
Limited, London (Messrs. Anglo-American Oil Company, 
Limited, Managers) 


* Brarrisu Inreeriry Single-screw oil-tank motor- 
ship ; four-cycle, single-acting crosshead -t ype six-cylinder 
Diesel engine. Launch, June 22 Main dimensions, 
463 ft. by 61 ft. 6 in. by 34 ft Built and engined by 
Messrs. Harland and Wolff, Limited, Govan, to the order 
of Messrs. British Tanker Company, Limited, the shipping 
subsidiary of Messrs. Anglo-Iranian Oil Company, 
Limited, London 

Mrsoa."’—-Twin-screw oil-tank steamer for service 
between Lagunillas, La Salina and San Nicholas, Aruba. 
She is a sister ship of the Bachaquero referred to above. 
Launch, June 22. Built by Messrs. Furness Shipbuilding 
Company, Limited, Haverton Hill-on-Tees, for Mesars. 
Lago Shipping Company, Limited 

SPRINGTIDE Cargo steamer ; triple-expansion en 
installed by Messrs. The North Eastern Marine 
Company, Limited, Wallsend-on-Tyne. 
22. Main dimensions, 250 ft. by 40 ft. 3 in. 


gines 
Engineering 
Launch, June 22 
by 20 ft. 3 in. Built by Messrs. Short Brothers, Limited, 
Pallion, Sunderland, to the order of Messrs. The Spring 
well Shipping Company, Limited, London 


* LEINSTER Twin-screw passenger and cargo cross 
channel motorship for service between Dublin and 
Liverpool; two-cycle, single-acting, airless-injection, 
ten-eylinder, Harland-B. & W. Diesel engines. Launch, 
dune 24. Main dimensions, 367 ft. by 50 ft. by 19 ft 
Built and engined by Messrs. Harland and Wolff, Limited, 
Belfast, for Messrs. British and Irish Steam 
Company (1936), Limited, Dublin 


DANBY Cargo steamer ; triple-expansion engines. 
Trial trip, June 25. Main dimensions, 396 ft. 5 in. by 
53 ft. 2 in. by 26 ft. 10 in. Built and engined by Messrs 


William Gray and Company, Limited, West Hartlepool, | 


to the order of Messrs. Ropner Shipping Company, 


Limited, West Hartlepool 

“Avcrrep.’’—Single-screw ocean-going and harbour 
tug; triple-expansion engine fitted by Messrs. C. D 
Holmes and Company, Limited, Hull. Main dimensions, 
95 ft. by 25 ft. by 13 ft. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, Yorks, 
for Messrs. Alexandra Towing Company, Limited, 
Liverpool 

“ Roxsuran Cast.e.’'—Single-serew cargo motorship 
for the carriage of fruit from South Africa to Great 
Uritain. Trial trip, recently. Main dimensions, 474 ft. 
by 63 ft. by 37 ft. Built by Mesars. Harland and Wolff, 
Limited, Belfast, for Messrs. The Union-Castle Mail 
Steamship Company, Limited, London. 
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CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, Limirep, Green- 
wich-road, London, 8.E.10, have received an order from 
the London County Couneil for a motor turn-table fire 
escape. Lt will have an all-steel ladder for extension to 
a height of 100 ft., and will be equipped with monitor 
nozzle and loud-speaker telephone. All the ladder 
movements will be carried out by the propelling motor. 

Messrs. RANsoMEs AND Rapier, Limrrep, Waterside 
Ironworks, Ipswich, have supplied one of their 5360 
electric overburden stripping shovels, having a bucket 
capacity of 8 cub. yards and capable of discharging the 
| contents at a radius of 110 ft. and to a height of 70 ft., 
| to Messrs. Richard Thomas and Company, Limited, for 
| their ironstone mines in Northamptonshire. The order 
| also includes a 34 cubic yard 4140 electric heavy-duty 
| shovel for loading ore into wagons. Another contract 

received is for the supply, to Messrs. Sheepbridge Coal 
| and Iron Company, Limited, of a transporter for convey- 
| 


ing overburden, stripped, from an ironstone deposit, on 
to spoil banks. The transporter has a travelling range 
of 140 ft. and a discharging height of 50 ft. 

Messrs. Butt Morors (Brancu or E. R. anno F. 
Turner, Loarrep), Grey Friars Works, Ipswich, have 
recently received orders for their super-silent motors for 
Middlesex 


the Queen's Hall, London: the Central 
County Hospital ; the Leicester Municipal Offices ; the 
Manchester Royal Infirmary ; the Central Hotel, Glas- 


gow ; the C.W.S. Buildings, Lowestoft ; the Earl’s Court 
Exhibition Buildings; and other buildings in various 
parts of the country 
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Department of Overseas Trade. No. 668. Report on 
Economic and Commercial Conditions in Czechoslovakia, 
February 1937. By A. D. Spinks. London: H.M. 
Stationery Office. [Price Is. net.| 

Public Library Lighting. Volume 1. Natural Lighting. 
By R. D. Hivron Smira. Gravesend: Alex. J. Philip, 
* Lodgewood.” [Price 5s.] 


Canada. Department of Mines and Resources. Mines 
and Geology Branch. Bureau of Mines. No. 780. 
| Petroleum Fuels in Canada. Deliveries for Consump- 


Year 1935. Prepared by JouNn M. 
Casey. Ottawa: Bureau of Mines, Department of 
Mines and Resources. [Price 10 cents.] 
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London: H.M. Stationery Office. [Price 5s. net.) 

Department of Scientific and Industrial Research. Methods 
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Office. [Price 3s. 6d. net.] 

Bristol Public Libraries. A Guide to the Library of 
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tion, Calendar 
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Central Publie Library. 

United States Bureau of Mines. Bulletin No. 395. 
Occurrence, Properties and Preparation of Limestone 
and Chalk for Whiting. By Hewrrr ILSON and 
K. G. Sxmner. Washington: Superintendent of 


Documents. [Price 30 cents.) 

The Chadwick Trust. The Modern House and its Equip- 
ment. By R. Ranpat Pauses. And, The Relative 
Advantages of Heating by Coke, Gas and Electricity. 
By A. H. Barker. Being the second pamphlet of 





two Chadwick Lectures under “* The Bossom otures 
| and Scholarship Gift.” [Price ls. net.] On Choosing 
| Materials and Methods of Construction for Modern 
Buildings. By R. Frrzmaurice. And, The Modern 
| Treatment of Foundations on Difficult Sites. By A. 
Burnarp Geen. Being the third [Price 
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ls. net.}] London: P. 5S. King and Son, Limited. 
Department of Scientific and Industrial Research. Fuel 
Research. Physical and Chemical Survey of the 
| National Coal Resources No. 39. The Coal Seams 
| of North Staffordshire. London: H.M. Stationery 
Office. [Price ls. 6d. net.]} 


The Structural Research Laboratory, Royal Technical 
College, Copenhagen. Report No. 9. Bending Strength 
of Thin- Walled ( ‘yli ndrical Tubes. By Knup E. Hansen. 
Copenhagen Royal Technical College. 

| The Birmingham Exchange. Directory 
Subscribers and Representatives, 1937. 
The Birmingham Exchange. [Price 2s. 

Aeroplanes and Aero Engines. By Cartain P. H. 
SuMNeR. Second edition. London: The Technical 
Press, Limited. [Price 15s. net.] 

United States Bureau of Mines. Manual of Geophysical 

| Prospecting with the Magnetometer. By J. WaAtuace 
Joyce. Houston, Texas: American Askania Cor- 
poration. [Price | dol. 50 cents.) 

Department of Overseas Trade. No. 669. 

and Commercial Conditions in 


French Zone. By L. H. Hurst. 


of Members, 
Birmingham : 


Report on 
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Spanish 


Economic 


| 1935-1936 


Zone. By G. E. Moncx-Mason. Tangier Zone. By 
t. A. Keene. London: H.M. Stationery Office. 


[Price ls. 6d. net.] 








Tue Lystrrution or Gas EnGinerrRs: ERRaAtUM. 
We regret that in abstracting the paper by Mr. H. J. 
Escreet, read before the recent meeting of the Institution 
of Gas Engineers, a misstatement was made, on page 734 
of our last volume, in connection with the length of the 
distribution system of the Gas Light and Coke Company. 
The company's system comprises about 6,000 miles of 
mains, of which 160 miles are medium-pressure pumping 
mains feeding into the distribution network and for bulk 
transmission between manufacturing stations. The area 
| served altogether is about 546 square miles. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 
single-deck 


Coach Bodies, one or more, all-metal, 
luxury-type, for long-distance service. South African 
Railways and Harbours, Johannesburg; August 23. 


(T.Y. 24,337 /37.) 

Oil Purifier, capable of recuperating 150 kg. of impure 
oil in one complete cycle of operation, together with all 
necessary accessories, piping and electrical connections. 
Ministry of Public Health, Cairo, Egypt; July 22. 
(T.Y. 24,373/37.) 

Electrical Pumping Installation and transmission line 
at Bosat for the North Delta Electricity Scheme. Minis- 
try of Public Works, Mechanical and Electrical Depart - 
ment, Cairo, Egypt ; August 24. (T.Y. 24,374/37.) 

Mechanics’ Tools and gauges. Posts and Telegrap 
Department, Melbourne, Australia; July 27. 
24,470/37.) 

Round Copper Bars, 361,515 \b., for firebox stays, in 
12 ft. lengths and in diameters ranging from } in. to 
24 in. South African Railways and Harbours, Johannes- 
burg: August 16. (T. 24,531/37.) 

Brass and Bronze Bars, extruded free-turn‘ng quality. 
South African Railways and Harbours, Johannesburg ; 
August 23. (T. 24,534/37.) 

Piping and Sheets, comprising 9,250 |b. 
in 12-ft. lengths and of No. 10 and No. 12 8.W.G., outside 
diameters ranging from {j in. to 1} in.; 14,415 Ib. half- 
hard and annealed brass sheets in sizes from 4 ft. by 
2 ft. to 6 ft. by 4 ft., and of varying gauges ; and 38,785 1b. 
of copper sheets, in sizes from 6 ft. by 3 ft. to 9 ft. by 6 ft., 
and of varying gauges. South African Railways and 
Harbours, Johannesburg ; August 16. (T. 24,535/37.) 

Transmission Belting, friction-surface rubber, in 3, 4 
and 5-ply, and in widths varying from | in. to 7 in. 
South African Railways and Harbours, Johannesburg ; 
August 16. (T. 24,537/37.) 

Seamless Copper Pipes for locomotives, in 12-ft. to 
16-ft. lengths. South African Railways and Harbours, 
Johannesburg ; August 23. (T. 24,538/37.) 

Steel Bridgework, with rivets, bolts and nuts. South 
African Railways and Harbours, Johannesburg : 
August 16. (T. 24,636 /37.) 

Steel-Sheet Piling, walings and tie bars, for a mole with 
stub jetties, bulkheads on the mole, and a reclamation 
retaining wall. South African Railways and Harbours, 
Johannesburg ; August 3. (T. 24,637/37.) 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—A firm tone ruled on the Welsh 
steam-coal market throughout the past week. Overseas 
buyers continued to display a good interest and demand 
was steadily maintained at a fair level. As a result 
of the difficulties still encountered by shippers in securing 
vessels, most grades were rather more readily obtainable. 
Operators, however, were showing reserve and values 
showed no relaxation from their recent strength. Most 
collieries were well placed with orders over a very long 
time ahead and currerit productions were almost entirely 
absorbed by standing orders. Striking evidence of 
the activity at present experienced in the export trade 
was provided by the Great Western returns for last 
week. These showed that 468,000 tons of coal were 
shipped, the highest total recorded in any o— of seven 
days since that ended January 22, 1932. Compared with 
a@ year ago, they showed an advance of 168,669 tons. 
All the principal ports shared in the improvement, 
but Swansea, Newport and Cardiff were particularly 
active. Best large coals were still only very sparingly 
offered but some of the inferior sorts were more freely 
available although quotations were not much changed. 
The washed small and sized kinds remained very scarce 
over a long period ahead and a strong tone ruled. 
Throughs were in steady request and firm, while cobbles 
were unaltered. The demand for cokes showed no sign 
of falling off, and with supplies very restricted high prices 
ruled. Patent fuel was only very sparingly available 
and prices were upheld. Pitwood was firm. 

Iron and Steel Trade.—Conditions in the iron and steel 
and allied trades of South Wales and Monmouthshire 
showed very little change during the past week and 
employment was maintained at a high level. There 
was no sign of slackening in demand and manufacturers 
still found difficulty in negotiating fresh business in view 
of the heavy orders they already had on their books, 














SHIPPING ON THE TyNE.—The vessels laid up in the 
Tyne number only three, totalling 5,000 net register tons, 
compared with 44 vessels, making together 83,000 tons, a 
year ago. 

IMPROVED SEWERAGE SCHEME AT MERTHYR TYDFIL. 
The Merthyr Tydfil Corporation has made an application 
to the Commissioner for the Distreseed Areas, for financial 
assistance towards the improvement of the sewerage 
system, which is at present inadequate to the modern 
requirements of the Town. The work required to recon- 
struct the present system will be considerable, involving 
| the expenditure of about 180,000/., and the Commissioner 
| has appointed Sir Herbert Humphries to act as consulting 
| engineer and prepare an improved sewerage scheme. 
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NOTES FROM THE NORTH. 


Gtasaow, Wednesday. 
Scottish Steel Trade.—The main feattire in connection 
with the Scottish steel trade at the present time is the 
vontinuous pressure being exerted by consumers for 
deliveries of material under contract. The demand 


from shipbuilders and structural e is very 
steady, and is likely to comtinue well the winter, 
if not hext spring, to the amount of work on hand. 


Huyets with new to place are experiencing 
indeh difficulty in fixing up contracts, as makers are 
mést unwilling to commit themselves for anything 
where a definite delivery date is one of the conditions. 
The going overseas is somewhat limited, but 
has recently been showing improvement, and will 
considerably increased if some of the inquiries now in 
the market are fixed up oe malin of black- 
steel sheets have heavy order ks, but are very short 
of semi-finished steel, and are only running on a hand- 
to-mouth basis, which is most unsatisfactory, and is 
rather a severe handicap. There is quite a fair demand 
for galvanised sheets both on home and account. 
T ‘ollowing are the current quotations :—Boiler 
plates, 117. 18s. per ton ; ship plates, IW. 8s. ton ; 
sections, 111. 0s. 6d. per ton ; medium plates, 1W. 15s. 6d. 
per tom; black-steel sheets, No. 24 gauge, in minimum 
four-ton lots, 15%. 15s. per tom ; and galvanised corrugated 
sheets, No. 24 , in minimum four-ton lots, 191. 108. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—No change of importance has 
taken place in the malleable-iron trade of the West of 
Scotland d the past week, and makers are still 
suffering from tte raw material shortage. Order books 
represent a heavy tonnage. The re-rollers of steel bars 
are also being held back thro the seareity of semies 
and the meagre supplies coming forward are barely 
sufficient to keep plant running. Although there were 
definite ises of quite a respectable tonnage from 
the Continent against the first six months of this year, 
little or nothing has come to hand, and the re-rollers 
are atixiously awaiting deliveries, as the home make 
falls far short of their requirements. Prices are firm, 
and are quoted as follows :—Crown bars, 121. 7s. 6d. 
per ton for home delivery, and 111. 17s, 6d. per ton for 
export; and re-rolled steel bars, tested, 11/. 188. per 
ton, and 111. 9s. per ton for untested bars—made mainl 
from Continental billete—for home delivery, and 111. 
per ton for export. 

Scottish Pig-Iron Trade.—Activity is still prevalent in 
the Scottish pig-iron trade, and the anxious inquiries 
on the part of consumers regarding deliveries before the 
holiday stoppage is rather worrying to producers. All 
the furnaces are working to capacity, and even the 
imports of pig-iron are not doing much to ease the 
position. Prices are unc and are as follows :— 
Hematite, 61. 3s. per ton, and basic iron, 5l. 7s. 6d. 
per ton, both delivered at the steel works ; and foundry 
iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 5l. 138. per 
ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, June 26, amounted to 126 tons. 
Of this total, 121 tons went overseas and 5 tons coast- 
wise. During the corresponding week of last year the 
figures were 60 tons overseas and 345 tons coastwise, 
making a total shipment of 405 tons. 

Locomotive Contract—Intimation is made that a 
contract for 20 locomotives for the Egyptian State 
railways has been placed with Messrs. The North British 
Locomotive Company, Limited, Springburn, Glasgow. 
The same firm have now orders on hand for 50 locomotives 


for Egypt. 











Tae INstrruTe oF ae — ae are in 
progress for holding the 1938 Congress of the Institute of 
Trai rt at Edinburgh, from Wednesday, May 18, until 
Saturday, May 21. 

Tae Lee-RicwarpDs ANNULAR MonopLang, 1910- 
1914,—Before the outbreak of the Great War in 1914 put 
a stop to all but orthodox experiments in aircraft design, 
a number of experimenters had been endeavouring to 
produce a machine in which the ratio of flying speed to 
stalling speed was materially higher than could be 
obtained with the commonly-accepted designs. Among 
the most successful of such endeavours were those of 
the late Mr. Cedric Lee and Mr. C. Tilghman Richards, 
made between 1910 and 1914 on a machine of annular 
wing form based on the original patents of Mr. G. J. A. 
Kitchen, of Lancaster. Due to the wing form, the Lee- 
Richards machine had no “ burble ” int, and was 
therefore practically immune from the danger of stalling. 


be | factory on both inland and export account. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Iron and Steel.—A high level of activity has been 
maintained in all sections of the local staple trades. 
Steel production reaches record dimensions, while the 
heavy machinery and engineering branches are account- 


ing for big . No materia! change has taken place 
at works raw and semi-finished materials. 
Most works haye well-filled order books, and output has 


been mortgaged for many weeks ahead. There is a good 
demand for steelworks’ and ironworks’ machinery. 
Messrs. Thos. Firth and John Brown, Limited, report 
that the demand for the company’s products shows a 
still further increase. The commercial demand is satis- 
Large steel 
forgings and engineers’ tools continue in strong request, 
firm is actively continuing research work on steels, 
have su y improved the qualities of steel 
so that they can be worked to the most exacting limits. 


EF 


develop commercial business. As far as it is possible, 
this class of work is not being neglected. Reports from 
travellers in foreign countries indicate that financial 
stringency abroad is not so acute, and that customers 
are paying more attention to the quality of the goods 
they buy than for some time past. The result is that 
British goods are more in demand, and Sheffield is 
benefiting accordingly. Among the lines in which head- 
way is being made are railway rolling stock, electrical 
equipment, and grinding and crushing machines for 
foreign mining enterprises. Sheffield’s trading connec- 
tion with South Africa is stronger, while a bigger trade 
is being done with Canada. The market in agricultural 
machinery and parts and implements is more productive 
of orders than for some years. British farmers are 
financially stronger, and are buying new equipment 
more freely. The tool-making branches are busy. 
Most works are operating continuous shifts. The inland 
demand for engineers’ small tools shows no si of 
wooheaias. Files, rasps, saws, hacksaws and Gases, 
twist drills, milling cutters, and fine-measuring tools are 
all in active request. The light foundries are busy. 
Output of all types of special steels show an increase. 
South Yorkshire Coal Trade.—For the week ending 
June 22, Hull coal exports totalled 30,459 tons. The 
latest fixtures include Goole to Helsingfors, 860 tons, 
Reykjavik, 1,300 tons, Patriksfjord, 1,000 tons, and 
Nannes, 500 tons. r supplies of fuel are available, 
and good business is being transacted. West Yorkshire 
washed doubles and singles have advanced 6d. per ton. 
Cokes are firm, and gas qualities are quoted 2s. 6d. 
r ton more on the week. The inland demand for coal 
been maintained. Industrial requirements are 
substantial. The call for coal bunkers shows a slight 
easing. There is a scarcity of small coal for coking and 
a shortage of blast-furnace coke. Additional batteries 
of coke-ovens are to be brought into use in the district 
next month. The demand for housecoal shows further 
weakness. Quotations are: Best hand-picked branch, 
26s. to 27s. 6d.; best South, Yorkshire, 22s. 6d. to 
24s. 6d.; best house, 20s. 6d. to 22s. 6d.; best kitchen, 
188. 6d. to 20s.; best Derby selected, 22s. to 23s. 6d. ; 
best Derby seconds, 20s. 6d. to 21s. 6d.; best Derby 
brights, 19s. 6d. to 21s. 6d.; best large nuts, 18%. 6d. to 
19s. 6d. ; best kitchen nuts, 16s. 6d. to 17s. 6d. 








Tue Trerorest Traping Estate.—aAn interesting 
brochure, made up in somewhat novel form, has reached 
us from the authorities of the Treforest Trading Estate, 
situated in the South Wales Special Area, between 
Cardiff and Pontypridd. rochure contains a 
number of maps illustrations, the endeavour being 
to emphasise to manufacturers that the Estate is suitable 
for factory sites on the grounds of low capital costs ; 
ample and cheap 8 lies of coal, gas, electricity and 
water; labour which is already housed, healthy and 
adaptable ; transport by road, rail, canal and sea ; and 
substantial local markets for goods, in addition to a good 
geographical position for the markets of the Midlands 
and the South. Among the factories already estab- 
lished is one engaged in paper making, and another 
producing steel mesh for concrete reinforcement. Further 
particulars concerning the Estate may be obtained from 
the general manager, Mr. Douglas A. Duncan, South 
Wales and Monmouthshire Trading Estates, Western 
Mail Chambers, Cardiff. 


Oup CrEnTRALIANS.—The annual dinner of the Old 
Centralians, the old students’ organisation of the City 
and Guilds (Engineering) College, was held at the Con- 

ht Rooms on Friday, June 11, Mr. E. G. Walker, 





Moreover, it could be to give any deg of 
inherent stability desired, and another advantage was 
that it had great structural strength owing to the fact 
that the ring structure was braced fore and aft by the 
body acting as a strut; it should also be mentioned 
that the span was only about half that of a machine of 
orthodox design having the same area. The top speed 
obtained im trials carried out by Mr. E. C. Gordon 
England and the late Mr. Gordon Bell was 83 m.p.h. to 
85 m.p.h., and the ing speed was 20 m.p.h. to 
22 m.p.h. Altogether, ‘somme 128 ‘hours of flying, 
equivalent to 10,000 air miles, were carried out, the 


M.Inst.C.E., presiding. The company included Sir John 
Thornycroft, K.B.E., president of the Institution of 
Mechanical ineers, who during the evening proposed 
the toast of “ City and Guilds College ”’ ; itr. 8. B. 
Donkin, president-elect of the Institution of Civil 
Engineers ; Mr. H.°T. Young, president of the Institu- 
tion of Electrical ineers; Dr. P. M. Evans, hon. 
treas. of the Clothworkers’ Company ; and others. A 
message of ing was sent to Professors H. E. Arm- 
strong and T. Mather; the death of the latter, who had 
been seriously ill for some time, has had to be recorded 










machine being reconstructed three timés the | this-week. Sir Ji ; Ih was largély reminiscent of 
trials. At each reconstruction some undesirable’ - | his own times at ol , and it to by 
teristic was eliminated, and its final form is illustrated |} Dr. C. H. Lander, C,BiE., of the Co jwho gave 
by a one-tenth scale model which has recently been | some of the new i courses 
added to the national collection of aircraft in the | being introduced into the a . L. J. Cardew 
Science Museum, South Kensington, London, 8.W.7.| Wood pro the toast of the guests, and this was 


Those of our readers who are interested in the development 
of aviation are recommended to make a point of inspecting 
this model when next visiting the Museum. 





replied to by Mr. D. F. Orchard, chairman of the College 
Engineering Society. Mr. Asa Binns pro the health 
fthe chairman, Mr. Walker suitably replying. 
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NOTICES OF MEETINGS. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Wednesday , 
July 7, 8.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Conversazione to Overseas Members. 


For other Notice of Meeting, see page 2 of Advertisements . 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—The statistical state of the 
Cleveland pig-iron trade is perturbing, and there seems 
little prospect of early relief to the unsatisfactory situa- 
tion. There is no saleable tonnage and rationed supplies 
to regular home consumers barely suffice to keep foundries 
in operation. Ironmasters continue ‘to concentrate on 
equitable distribution of their output, but local users 
are much em by inadequate deliveries and 
are diligently a other sources of supply. They 
experienced much difficulty, however, in placing orders 
elsewhere. One or two more small odd lots of Continentai 
iron are understood to have been bought by Tees-side 
firms at prices much above recognised market values for 

roducts of this district. Fixed minimum res for 

leveland pig delivered here stand: No. 1 of iron, 
103s. 6d.; No. 3 quality, 101s. ; and No. 4 foundry and 
No. 4 forge, 100s. Buyers would readily pay well above 
these prices for anything approaching early supply. 

Hematite-—There is continued complaint of acute 
searcity of East Coast hematite pig. Producers are 
unable to discharge all their obligations under running 
contracts, but after making provision for current require - 
ments of their own consuming works continue to cover 
urgent needs of home users who have to come on the 
market for supplies, and to make occasional forward 
sales for aumestie Continental customers ar: 
clamouring for deliveries against purch of long 
standing and are prepared to enter into new contracts 
at fabulous prices. Such offers do not, however, tempt 
makers to veg seer of, for shipment abroad, tonnage much 
required for home purposes. Quotations are based on 
No. 1 hematite at ibae. delivered North of England and 
Scotland ; 128s. 6d. to Sheffield; and 134s. to the 
Midlands. 

Basic Iron.—The whole of the output of basic iron is 
passing into use at producers adjacent steelworks. 

Foreign Ore.—Further imports of ore from Bilbao 
cannot be relied upon and pressure for supplies from 
other is i ing. © s have moderate 
stocks, but requirements are enormous and heavy regular 
deliveries are essential. Values are difficult to ascertain. 

Blast-Furnace Coke.—Supply of Durham blast-furnace 
coke is ample, but not excessive. Good average qualities 
remain at 40s. delivered to Tees-side works. 

Manufactured Iron and Steel. Though semi-finished 
and finished iron and steel firms are running much of 
their plant at capacity and aggregate tonnage output 
keeps in the neighbourhood of record level, supply is 
insufficient to cope with huge delivery demands under 
running contracts. Deliveries of steel semies continue 
to fall short of re-rollers’ needs, notwithstanding larger 
local make and further increase of imports from the 
Continent. Home buyers of finished steel are seeking to 

lace orders for supply beyond the end of the year, 
but experience difficulty in finding sellers. Export 
demand is somewhat less active than recently, but 
inquiries from overseas are still on a substantial scale. 
Structural steel, shipbuilding requisites, railway material 
and sheets are in heavy demand. For home trade, 
quotations stand: Common iron bars, I1l. 17s. 6d. ; 
steel bars, 11/. 10s. ; soft steel billets, 7/. 17s. 6d. ; hard 
steel billets, 9/. 2s. 6d.; iron rivets, LSI. 12s. 6d. ; steel 
rivets, 161. 2s. 6d.; steel boiler plates, 111. 188.; steel 
strip, bridge and tank plates, I1l. 8s. ; steel angles, 
111. Os, 6d. ; steel joists, 111. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.: fish plates, 
141. 2s. 6d.: black sheets (No. 24 gauge), 151. 15s.; and 
galvanised corrugated sheets (No, 24 gauge), 191, 10s. 

Record Steel Output.—Messrs. Cargo Fleet Iron Com- 
pany, Middlesbrough, last week turned out @ record of 
over 10,000 tons of finished steel. Five years ago the 
works produced only 5,000 tons per week. 

Scrap.—Saleable parcels of iron and steel scrap are 
readily purchased at ruling market values. The only 
price change is a 2s. 6d. rise in the quotation for heavy 
cast iron, advancing the figure to 87s. 6d. 

















Tur Nowy Sacz Dam, Potanp.—A reservoir to form 
one of the largest artificial lakes in Europe is being 
built at Nowy Sacz, on the Dunajec River, in the foothills 
of the Carpathian Mountains, Southern Poland. It 
will have an area of over 7 square miles, and the dam is 
to be over 100 ft. high. The construction of this 
reservoir is part of a big scheme of works undertaken by 
the Polish Government, from which a three-fold benefit 
is expected. A recurrence of the floods of 1934, which 
destroyed villages, roads and railways, will be prevented. 
The flow of the Vistula, of which the Dunajec is a tri- 
butary, will be regulated, and hydro-electric power will 
be generated. Other reservoirs are being built near 
Cracow and Bielsko-Biala, and in Upper Silesia; all on 
small tributaries of the Vistula. In central province 
of Poland, the banks of the Vistula are unregulated, but 
plans have been drawn up for their protection. Barges 
will then be able to go down to Warsaw and the sea. 
They will take coal from ae Silesia for delivery down 
the river, and for trans-shipment at Gdynia. On the 





return journey they will bring timber for pit-props, 
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ELECTRIFICATION OF THE SOUTHERN RAILWAY TO PORTSMOUTH. 


(For Description, see Page 10.) 
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VALVE-CONTROLLED OILERS. 


Tue ordinary oiler with the spout stopped by a 
acre wed on cap whe n notin use has proved convenient 
in many ways, but the cap is easily lost or, when 
chained, not always replaced. With these disadvan- 
tages in mind, Messrs. Parker-Hale, Limited, Bisley 
Works, Whittall-street, Birmingham, 4, have designed 
a cap which is an integral part of the oiler spout, as 
indicated by the name Valvespout oiler The 
valve, which has a conical seat and a fluted stem, i: 

mntained in a nozzle with an external knurled surface 
The interior of the nozzle is formed with two annular 
ridges, one of which centres the valve on its stem and 
the other fits into a groove in the cap itself. Th 
lower part of the nozzle screws on to the cap, but the 
lower of the two ridges, which is formed after assembly, | 
has sufficient end play in the groove to permit the 
nozzle, by giving it a half turn, to be traversed axially 
on the screw. This movement opens or closes the valve 
is desire d, and the nozzle cannot come off The valve 
is prevented from falling out by a reduction of diameter 
of the end of the nozzle forming the actual spout. The . is . 
valve 18, of course, inserted before the nozzle is attached F IG. o. HAVANT ( ONTROL X00M. 
te the « ip 


























The force-feed oiler, as well as the ordinary types, 
is also fitted with the Valvespout. In this case the 
nozzle is not attached directly to the container, but 
to a long spout screwed into a die-cast cover, which 
carries the plunger and is formed with a comfortabk 
handle The container is thus of plain cireular shapx 
readily replaced should it be damaged. The function 
of the Valvespout nozzle in these oilers is to prevent 










any drip from the spout when the oiler is not in use 

The plunger has a spring return and is formed with a 

groove which, when at the top of the stroke, is in 
line with a by-pass channel leading to the container, 
an arrangement preventing the creep of oil along the 
plunger stem through the gland. There is, in addition, 
a sealing leather washer. The discharge valve is of 
the spring-loaded ball type. The ordinary oilers are 
made with containers of various shapes, some wholly of | 
celluloid, others with celluloid bottoms, and others all 
metal, the object of using celluloid being, of course, 
to give a visible indication of the amount of oil in the | 
container. ‘ec. 6. ARRANGEMENT oF TRAIN-CONTROL EQUIPMENT. 
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Offices for Publication and Advertisements, 
85 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of oar readers to 


the fact that the above is our SO DDRESS, 
no connection exists between this 








da 
Searnal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


* ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance : 


For the United Kingdom #3 5' 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
£3 7 6 


Thick paper copies 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
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THE ROAD PROBLEM. 

THERE are few subjects in which it appears to be 
more difficult to retain a sense of proportion than 
the planning of the roads. Many motorists, with an 
egotism of which they would be heartily ashamed in 
other directions, would have the whole road system 
designed to satisfy their desire for speed, while, at 
the opposite extreme, are those who deplore almost 
any improvements as tending to destroy the peculiar 
charm of the English countryside. It is perhaps 
fortunate that strategic considerations play small 
part in the problem in this country, and that the 
modernisation of old roads, or the construction 
of new, is mainly an economic question. Even 
with this limitation, however, it is by no means 
easy to decide the extent to which the national 
finances should be allocated in the interests of 
improved transport, or, possibly, of greater safety, 
though the latter question is somewhat contro- 
versial. Advocates are not wanting for the creation 
of a complete new system of motor roads on the 
lines of those now being built, for example, in 
Germany ; but a very cursory study of the work 
that has already been done in that country should 
bring conviction that a corresponding development 
in England would be enormously costly. Some 
account of the German system was given on page 698 
of our last volume, when dealing with the visit of the 
Institution of Automobile Engineers to that country, 








and it was pointed out that the per arr ern 
were, in general, to be made up of two carriageways, 
each 22 ft. wide, with a dividing strip down the 
middle, and that all cross-roads were to be taken 
over the main road by bridges. 

In considering a similar scheme for this country, 
it is necessary to bear in mind that we have inherited 
a close network of main and by-roads that it would 
be difficult to match anywhere else in the world. 
Unless a large proportion of the by-roads was to 
be abandoned, the number of bridges on a motor 
road, say, between London and Birmingham, would 
be very much greater than in any corresponding 
length in Germany. Another factor which would 
demand the closest consideration is that the area 
required for the approach roads to the autobahnen, 
described in the article referred to, is very much 
greater than that required for the roundabouts to 
which we are accustomed in this country. As there 
would have to be a much larger number of such 
junctions in England than in Germany, due to a 
higher population density and the shorter distance 
between important towns, it would be very difficult 
to find a suitable location for them in many cases. 
To some of our transport enthusiasts, even such 
‘roads as the Reichsautobahnen would be found 
wanting. In a paper read before the British Asso- 
ciation in September last, for example, Mr. E. H. 
Fryer, in forecasting the characteristics of a road 
system capable of accommodating future traffic 
requirements, visualised national through routes 
with at least two carriageways, cycle tracks, foot- 
paths, and horse rides, of a net width of 260 ft. 
It may be mentioned in passing that apart from 
the Width, the provision of cycle tracks, footpaths, 
and horse rides is a decided advance on the German 
system, where the authorities have solved any 
problems associated with these amenities by 
omitting then altogether ! 

Apart from the difficulties associated with the 
crossings and junctions involved in the construction 
of special motor roads in this country, their con- 
structional cost would inevitably be much higher 
than in Germany, since it is one of the character- 
istics of democracy that labour and materials have 
to be paid for by the Government, as by private 
individuals, at their full market value. These 
considerations suggest that no Government will be 
likely to face the issue of the construction of such 
roads on an extensive scale unless and until the 
traffic problem assumes a much more serious aspect 
than it does at present ; and the more immediate 
question is whether the money at present available 
for improvements and new construction is being 
spent to the best advantage. It is perhaps unfor- 
tunate for those who advocate a moderate but 
progressive policy that this question can apparently 
at the present time be answered in the negative, 
since it appears that a very large proportion of the 
100,000,000/. allocated under the Five-Year Road 
Plan, is not being spent at all. Nearly two years 
have now elapsed since the plan was inaugurated. 
In answer to a question in Parliament on May 6, 
the Minister of Transport replied that 741,152/. 
had been advanced under trunk-road schemes, and 
5,710,6291. under schemes for other roads, making 
a total of 6,451,781/. As the Road Fund grants 
cover approximately 70 per cent. of the total cost 
of construction, it appears that only some 10,000,0001. 
out of the available 100,000,0001. has been allocated. 
Making allowance for the period of planning, it 
seems likely that this very small expenditure may 
be due to authorities adopting a cautious policy 
until such times as researches of the Road Research 
Board bear fruit. But such an attitude would be 
difficult to justify. It is agreed on practically all 
hands that traffic requirements have outrun the 
facilities available, and statistics indicate that some 
500 more vehicles are being put on the roads every 
day. The problem is therefore urgent, and the 
experience now available of modern layout and 
methods of construction, both in this country and 
abroad, affords ample data for more vigorous 
action. It would appear from a memorandum on 
The Layout and Construction of Roads, recently 
issued to highway authorities by the Minister of 
Transport, that the Ministry has, in fact, already 
decided on the general lay-out that is desirable for 
future construction, and that the issues on which 
further enlightenment from the Road Research 








16 


Board may be awaited are limited to constructional 
methods. The proposals embodied in the memor- 
andum referred to have raised some controversy, 
particularly the suggestion that the unit width for 
each lane of traffic should normally be 10 ft., 
increased to 11 ft. as a maximum, but they at any 


rate provide the basis on which work can at qnee | 


be implemented. 

As regards constructional methods, a recent | 
report* of the Road Research Board states that 
the work of the Board is aimed at the formulation 
of a science of road engineering which will enable 
engineers in the future to work definitely rather 
than by trial and error. Such an ambition is 
unexceptionable, but it may again be emphasised 
that the information already available is sufficient 
to justify a more vigorous policy of road construction 
than that at present in hand. Elsewhere in the 
report, the somewhat discouraging statement is 
made that the work on road research is very much 
in the stage of devising apparatus to measure the 
various factors which matter in road construction, 
and it goes on to add that in some sections it is 
not even clear yet as to what are the essential 
factors, though considerable progress has been made, 
and the work is now entering the phase of appli- 
cation. Fortunately a study of the latest report, in 
conjunction with its predecessors, suggests that the 
Board is suffering from an excess of modesty in 
making these statements, and that they are, in 
fact, already in a position to give sound advice to 
road authorities on any difficulties in construction 
that are likely to arise. We cannot believe, there- 
fore, that it is the lack of any essential information 
on materials or constructional methods that is at 
present retarding construction, although there is 
naturally much yet to be learned in view of the 
very rapid advances which have been made in the 
design of the vehicles for which the roads are 
intended, and the almost phenomenal incresse in 
traffic density. It seems more probable tnaat the 
Ministry is allowing itself to be diverted from the 
main issue by a plethora of minor considerations 
associated with the impossible task of making the 
traffic fit the roads, rather than the roads the traffic. 

Those who wish to study the work of the Road 
Research Board in detail must be referred to the 
actual report, but as regards construction, it may 
be mentioned that it is stated that the work in 
hand is directed towards a study of what is implied 
by stability, and also to a survey of actual conditions 
of the subsoil found on road sites. There can be no 
doubt that many of the failures on our newer 
roads can be traced to defects in the subsoil rather 
than to faulty construction of the road proper, and 
it is satisfactory to note in this connection that an | 
officer of the Geological Survey has been detailed | 
to act as liaison officer to the Board. Tests have 
been devised to investigate fundamentally the 
characteristic properties of soils, and a field proce- 
dure has been developed whereby cylindrical cores 
of undisturbed material can be gained from any 
site. The most important work undertaken from 
an engineering standpoint, however, is probably 
that concerned with the development of road-testing 
machines in the laboratory, and in this considerable 
progress has been made. As pointed out in the 
report, if small-scale laboratory experiments alone 
be carried out, and these are to be correlated with 
full-scale road tests, progress must necessarily be 
slow. Three road-testing machines, which have 
been previously described in our columns, were 
devised to offer an alternative and accelerated 
procedure, and it is stated that the third and largest 
machine is now in regilar use. At one time, road 
engineers were greatly troubled by the formation of 
undulations on bituminous roads a comparatively 
short time after their completion, and although less 
has been heard of this trouble lately, it is interesting 
to note that it is the subject of investigation by the 
Road Research Board, Two possible explanations 
of the phenomenon are suggested in the report. 
The first suggestion, which we believe is that usually 
accepted, is that the material does not behave 
entirely as an elastic solid, but is subject, under 
certain conditions, to creep. This may be caused 
by a single vehicle or possibly by successive vehicles 





* Report of the Road Research Board for the Year end- 
ing Merch 31, 1936. H.M. Stationery Office. 2s 6d. net. 
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passing before the surfacing has recovered from the 
effects of the first vehicle. The second suggestion 
is that there is an effect in some materials which is 
akin to the “‘ fatigue ’” of metals, and it will be inter- 
esting to learn, as a result of further investigation, 
which of these explanations is correct. 








INDIA’S RAILWAYS. 

Tue Indian Railways in 1935-36 may be said to 
have been on a dead centre. On the one hand, 
though the tide was showing signs of turning, six 
years of trade depression still exercised a cramping 
control on development of all kinds; on the other 
the shadow of the approaching inauguration of 
Federal Government, with its inevitable remodelling 
of the central Railway Administration, has lately 
made any serious modification of existing methods 
waste of time and energy. 

Within the past few days the report of Sir Ralph 
Wedgwood’s Committee has been issued in India, 
and this naturally also envisages numerous important 
changes, which we shall hope to discuss later. In 
the meantime, it may be stated that the Report of 
the Railway Board for the year 1935-36, that is the 
year ending March 31, 1936, is mainly of routine 
interest. It is now twelve years since the finances 
of the railways were separated from the General 
Budget of the country, a step which ensured that 
railway maintenance would be the first charge on 
railway revenues. The arrangement then laid down 
that the surplus which remained after paying depre- 
ciation and capital charges, should contribute in 
the first place | per cent. on the capital and a 
definite proportion of anything over that amount 
to general revenues, while the balance went to 
form a railway reserve, worked very well in the 
years of prosperity that followed. Then in 1931-32 
came the trade slump, and since that time there has 
been no surplus to divide, while the reserve quickly 
disappeared and the arrangement that the | per cent. 
for the general revenues if not paid should become 
a first charge on the following year’s surplus, has 
resulted in a steadily accumulating debt, which now 
amounts to some 19 million pounds. Yet, although 
in 1935-36 the earnings were not sufficient to pay 
in full the required 4 per cent. on the capital at 
charge, the position of the railways might well 
move less fortunate systems to envy. An adminis- 
tration controlling 43,000 miles of line, with a capital 
of approximately 592 million pounds, worked at a 
cost equivalent to 72 per cent. of the gross receipts, 
has certainly nothing to be ashamed of in these days, 
particularly as the working cost includes a large 
contribution to the depreciation fund, a contribution 
fixed for the year at one-sixtieth of the capital at 
charge or, in other words, just under 10 millions. 
It is due to this that the interest could not be paid 
in full from revenue, but actually no loss was 
involved the amount of the deficit, about 
3,000,0001., was taken from the depreciation fund ; 
which really means that the net payment to that 
fund was 7 millions instead of 10 millions, and as 
about that amount was spent from the fund during 
the year on replacements and renewals, the balance 
therein actually increased by a very small amount. 
On the other hand, the sum borrowed from the 
fund during the six years of depression has now 
grown to about 24 millions, in addition to the 
19 millions already mentioned as owing to general 
revenues from non-existent surpluses. It seems 
likely that the new Federal scheme will wipe out 
these obligations, incurred through a too optimistic 
view of the future. 

In these circumstances it is hardly surprising that 
railway construction is almost at a standstill. A mile 
and a half of broad and 109 miles of metre-gauge 
were opened during the year, and a further 63 miles 
of metre gauge was under construction. One 
important bridge over the Nerbudda near Broach on 
the Bombay, Baroda and Central India, was replaced 
by a modern double-line structure, and the replace- 
ment of another over the Meghna in Assam was 
taken in hand. A further 16 miles of the system 
named in the Bombay area, is to be electrified, 
extending electrification as far as Virar, 39 miles 
from Bombay. The remodelling of the locomotive 
workshops in Jamalpur (of the East Indian Railway) 


as 


|and of the carriage and wagon workshops at Jhansi 
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(Great Indian Peninsula), are both about half- 
finished, and a new traffic yard is to be provided at 
Khan Alampura, where the East Indian hands over 
to the North Western. The Jamalpur scheme is a 
very important one, as not only will it put these 
shops in a position to deal with the heaviest loco- 
motives on the East Indian, which at present have 
to be sent much farther to the smaller shops at 
Lucknow, but its site, in a district where labour is 
cheap, within relatively easy reach of the Bengal 
coalfields and of the Tata steel works, make it a 
likely centre for locomotive building, the commence- 
ment of which is continually the object of political 
pressure in the Assembly. In this connection it is 
interesting to notice that the shops at Tatanagar, 
also under the administration of the E.I.R., which 
have now been closed for some years for lack of 
work, have been re-opened and are again fabrica- 
ting coaching underframes. 

Locomotive development being in the directian 
of extended runs and more intensive use of engines, 
the demand for new machines has been small, 
but among the introductions are little 0-4-2 tank 
engines with outside cylinders and Caprotti gear 
designed for handling light trains to compete with 
the motor *bus. With 4-ft. 2-in. diameter driving 
wheels, 12-in. by 22-in. cylinders and 210-Ib. boiler 
pressure, these small engines accelerate rapidly and 
have no difficulty in attaining a speed of 60 m.p.h. 
with four bogie coaches. For such work they have 
shown themselves much superior to conventional 
0-6-2 tank engines. On the coaching side not much 
progress has been made in the use of indigenous 
hardwoods in lieu of teak for carriage-body building. 
A few years ago a battery of kilns was installed at 
Lillooah on the East Indian Railway for seasoning 
such timber, but the plant was hardly well in use 
when the slump arrived and carriage building 
programmes were cut down to the minimum. This. 
in turn, caused a big drop in the price of teak, thus 
weakening the case for other timber. A big develop- 
ment in construction would no doubt make condi- 
tions much more favourable, but in the meanwhile 
practically nothing can be done, as for ordinary 
repair work it is almost impossible to load a kiln 
with the uniform section of material essential for 
seasoning. The kiln-seasoned timber in service seems 
to be doing quite well. It has been used for the 
lighter work only, teak being retained for the bod) 
framing. For external panelling and the underframe 
steel has been used for very many years. The 
problem of the third-class carriage has been much 
in the foreground, as it is a subject which lends 
itself readily to political eloquence. Apart from 
differing opinions on the two sides of India as to 
the size of compartment desirable (the wisdom ot 
standardising carriage bodies seems at least open 
to question) the real crux is the problem of the 
latrine. As long as only a small concentrated area 
has to be flushed, no difficulty arises in maintaining 
railway carriage lavatories in satisfactory condition, 
but when from 10 sq. ft. to 12 sq. ft. of floor space 
has to be considered, it is impossible to carry sufti- 
cient water for the purpose, while reducing the floor 
area produces complaints from portly gentlemen 
who have not room to manceuvre. The amount of 
cleaning that can be done at stations en route is 
very limited, and it is to be feared that until the 
Indian public are more educated in sanitary matters 
no satisfactory results will be secured. 

A more serious question which seems bound to 
give rise to trouble in future is that of wagon supply. 
Roughly, there are 150,000 wagons on the broad- 
gauge railways, and the official life of 40 years 
implies that the 4,000 broad-gauge wagons put into 
service were just about sufficient to make good 
wastage. But the average for the past 10 years 
has been much below that figure, and it is very 
questionable whether a 40 years’ life is not too long, 
both from the point of view of progress of design 
and of economic maintenance, remembering the 
rough handling received, particularly in hump 
yards ; there are several thousand wagons in service 
at the present time, of which the age is well below 
the allotted span, but the condition such as to make 
the economy of maintaining them distinctly doubt- 
ful. The change, which Simla has had in view for 
at least 12 years, of substituting the central buffer 
coupler for the present draw bar and screw coupling, 
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adds point to the above remark. The complete 
alteration in underframe stresses which such a change 
involves compelled its postponement during the 
prosperous years, until such time as the wagon 
stock should be in a better condition to meet it, 
and lean times since have not helped, but mean- 
while, there has been no sign of any enthusiasm on 
the part of traffic officers for the big wagons it is 
hoped to provide, or on the part of the Engineers’ 
Department, for the increased axle loads essential 
for this provision. That the central coupler on 
coaching stock will mean no increase in comfort for 
the passenger seems highly probable, but its future 
use is mentioned in the report. Interesting points 
which also appear are the success of experiments in 
rolling plates for laminated carriage and wagon 
springs from scrap carriage and wagon tyres and the 
trial of high-tensile steel for carriage underframes 
with a reduction of 3 tons in weight per under- 
frame. 

As already indicated, a small but definite improve- 
ment occurred both in the amount of traffic carried 
and in receipts, an improvement which is continu- 
ing at the present time. Both passenger and freight 
figures contributed to the advance, and an interest- 
ing side light on one difficulty connected with the 
former is shown by the statement that nearly 
2,800,000 passengers were detected travelling without 
tickets, while one railway, the B.B. & C.I., ejected 
nearly half-a-million mendicants from its trains and 
railway premises. Wagon miles per wagon day rose 
to 35-1 on the broad gauge and 28-1 on the metre, 
while net ton miles per wagon day were 309 and 142, 
respectively. Motor competition is increasing as 
roads improve, and is now extending well beyond 
the 50-mile range which formerly had been its 
effective limit. The East Indian reports merchandise 
lorry services from Calcutta to towns in the U.P. 
and even in the Punjab, which means distances 
certainly up to 1,000 miles, and, it is added, that 
this was made commercially possible by gross over- 
loading of vehicles. Its irresponsible character is 
at once the strength and the weakness of Indian 
motor competition. Expenses on garage and main- 
tenance facilities are avoided by not providing 
either ; schedules are subordinate to the collection 
of passengers; taxes, if possible, are evaded; and 
machines run to death without repair or attention. 
Failures, both mechanical and financial, are frequent, 
but capital expenditure being very small, as soon 
as one firm collapses another takes its place. To 
meet this competition, reduction of rates and fares, 
the provision of additional and faster trains and of 
additional stopping places are being tried, and efforts 
at the co-ordination of rail and road services are 
being made. As regards accidents the year was a 
good one, and though the record of 185 killed out 
of the 504,000,000 carried, is not equal to British 
standards, it represents a very high degree of safety. 
The terrible Quetta earthquake, which took place 
on May 31, 1935, was much more localised than the 
previous one in Behar, but the railway death roll, 
including employees and their families, was 974, 
and the cost of restoration on the Quetta Division 
has been estimated at over 750,0001. 

Indianisation goes steadily forward and the per- 
centage of European officers fell in 1936 to 58-73, 
while for all grades, endeavours were made to 
recruit in accordance with the population strength 
of the various communities. It is to be hoped, how- 
ever, that the day will come when it will no longer 
be thought necessary to record the percentage of 
Hindus, Mohammedans, Sikhs, Anglo-Indians, Euro- 
peans, &c., in, and recruited for, railway employ- 
ment. The present political zeal to abolish racial 
distinctions has resulted in enforcing them in a 
manner which is certainly not in the interests of 
efficiency. Perhaps the most serious problem which 
Indian railways have to face in the near future is 
the deterioration of subordinate supervision. Re- 
cruitment from home for such posts is practically 
entirely cut off, and the supply of old soldiers, which 
was such a valuable source in the past, under modern 
military conditions does not exist. The loss in 
knowledge of up-to-date methods is bad, but the 
loss in reliability is a good deal more serious. 

In another direction it may interest those who 
believe that prosperity in India is due to exploitation 
of Indian labour, to know that the Indian employee 
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in the State Railway workshops, with over three 
years’ service, receives annually thirty-one days’ 
holiday with pay, of which sixteen are public 
holidays, and an allowance of free passes and privi- 
lege tickets for himself and his family. He cannot be 
discharged without a month’s notice or a month’s 
pay in lieu of notice, and cannot be dismissed for a 
serious offence without a recorded inquiry at which 
he can produce evidence. He is helped by loans at 
reasonable rates of interest to keep him out of the 
hands of the moneylender and receives a gratuity 
at the end of his service. In one important works 
he is on a 42-hour week, but that is exceptional, 
and 48 hours is more usual. 








NOTES. 


New Fruir RESEARCH LABORATORY AT 
CovENT GARDEN. 


In 1927, a laboratory was established in Endell- 
street, Covent Garden, London, by the Department 
of Scientific and Industrial Research, with the dual 
object of establishing contact with the fruit and 
vegetable trades, and of surveying the condition of 
the produce, both home grown and foreign, which 
was passing through the adjacent market. In this 
way it was hoped to reduce the wastage in food- 
stuffs during handling, and to improve their quality. 
This “‘ out-patients’’’ department has, in fact, been 
so successful, and has aroused so much interest, that 
it has been found necessary to provide larger 
premises for its operations. These premises, which 
were formally opened by Sir Frank Smith, Secretary 
of the Department of Scientific and Industrial 
Research, on Monday, June 28, are situated at 
9-13, Kean-street, Covent Garden, and provide 
about 4,000 sq. ft. of laboratory space. The equip- 
ment includes two chemical laboratories, a large 
refrigerator for cooling fruit to 30 deg. F., and three 
cold stores. Of these stores one will be maintained 
at a temperature of 34 deg. F. and will be used for 
delaying the ripening of and for general observations 
on apples, large numbers of which are, of course, 
imported and consumed every year. The tempera- 
ture of the second stores will be 45 deg. F., and it 
will be employed for work on citrus fruits, while 
that of the third will be 65 deg. F., and it will be 
mainly used as a conditioning room for initiating 
ripening. As regards procedure, samples of fruit, 
which are showing wastage or other abnormal 
features, are collected from the market and their 
sugar and and acid contents are determined in the 
chemical laboratory by an electrode valve potentio- 
meter. The rate of respiration is also determined, 
so as to ascertain both the age of the apple and to 
form a starting point for research into the mech- 
anism by which sugar breaks down to carbon 
dioxide. Further, the alcohol content is determined. 
A museum is in course of formation, and in this 
coloured photographs of specimens will be exhibited 
to show the kinds of wastage which affect fruit. 
In opening the laboratory, Sir Frank Smith pointed 
out that some 20,000,000 tons of fresh fruit and 
vegetables, about half of which came from the 
Empire, were imported every year. The knowledge 
that had been accumulated at the laboratory about 
the diseases of fruit and vegetables, though derived 
chiefly from the study of imported produce, was of 





direct value to the home industry. One of the 
laboratory’s main tasks was to examine experi- 
mental consignments of fruit from the Dominions. 


Tue Roya Arr Force Dispuay. 


The most impressive event at the Royal Air Force 
Display, which took place at Hendon aerodrome, 
on Saturday, June 26, in the presence of Their 
Majesties the King and Queen and other 
members of the Royal Family, was the mass fly-past 
of 250 aircraft, This large number was made up 
of 25 squadrons, two bomber squadrons unfor- 
tunately being absent owing to poor visibility at 
the point of assembly. The “ parade ”’ covered a 
rectangle, which was about 1,300 yards long by 
1,000 yards wide, and was formed in five parallel 
columns, which flew at heights varying from 2,000 ft, 
to 1,350 ft. In all, some 460 machines, or about 
one-third of the country’s first line air-strength, 
took part in the display, and this in itself is sufficient 





indication of the expansion in resources which has 
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taken place in recent years. Hardly less impressive, 
however, was the skill with which the machines 
in the various events were handled. This clearly 
showed not only the efficiency of the instructors 
who are responsible for the well-thought-out courses 
of training, but the aptitude of the pupils in acquiring 
that skill and confidence which helps to make them 
almost part of their machines. This skill was per- 
haps most effectively displayed in the various 
acrobatic events and in the comic turn, wherein 
** Peabody ”’ uses clumsiness to conceal art. It is 
none the less inherent, however, in the way in 
which every event throughout a long day was 
carried out without a hitch and, indeed, with the 
greatest punctuality, and an entire absence of con- 
fusion. As on former occasions, there was a fly-past 
of certain new and experimental types of aircraft,and 
other new models were on view during the day. These 
included the ‘‘ Queen Wasp,” which is a wireless- 
controlled target aeroplane constructed by Messrs. 
Airspeed, Limited, and equipped with a 355-h.p. 
Siddeley Cheetah IX engine. It is a normal wooden 
biplane, with a span of 31 ft., which is arranged for 
caterpulting and can be rapidly converted from land 
undercarriage to floats. In the former case its length 
is 26 ft. 4 in., which is extended to 29 ft. when in use 
as a seaplane. The corresponding heights are 8 ft. 9 in. 
and 10ft.8in. Messrs. de Havilland Aircraft Company, 
Limited, showed an Albatross trans-Atlantic mail- 
carrying aeroplane, which is fitted with four 430-h.p. 
Gipsyking engines. This has been designed and 
built for experimental flights between this country 
and the United States, and is a low-wing cantilever 
monoplane. It is of wooden construction throughout, 
the fuselage being of monocoque type down to floor 
level. The wing has a spruce covering. Split 
trailing-edge wing flaps are used and the under- 
carriage is retractable into bays under the fuselage. 
Trimming tabs are fitted to the rudders and elevators 
and the fins are adjustable. The span is 105 ft., 
the length 71 ft. 6 in., and the height 19 ft. 6 in. 
It is estimated that it will be able to carry a mail 
load of 1,000 Ib. at 210 m.p.h., at a height of 10,000 ft. 
Among the new machines taking a part in the display 
was the Bristol ‘“ Blenheim’? medium bomber. 
This machine has a maximum speed of 280 m.p.h., 
at a height of 14,000 ft., and is the fastest bomber 
in service in the world. The principal new heavy 
bomber was a Handley Page ‘“ Harrow,” with a 
maximum speed of 190 m.p.h. and a greater carry- 
ing load. Both these machines are twin-engined 
monoplanes. a type which is rapidly superseding 
the biplane in the Royal Air Force. 


Tue Licensine or Goops VEHICLES. 


The Second Annual Report of the Licensing 
Authorities, 1935-1936, which was published last 
week by H.M. Stationery Office at the price of 5s. 
net, states that during the year under review greater 
attention was paid to enforcing the provisions of the 
Act, particularly as regards the maintenance of 
vehicles in a serviceable condition and the limita- 
tion of the time during which drivers may remain 








continuously on duty. The results of this policy 
are shown by the fact that of the 175,000 vehicles 
examined during the year, 21,010 were found to be, 
or likely to become, unfit for duty, and that 6,465 
notices of immediate prohibition were issued. In 
the Northern Area, 5,617 vehicles were examined, 
and attention was called to defects in no less than 
3,083 cases, while 1,333 notices of prohibition, 457 
of which were of immediate application, were issued. 
Defects were discovered by checking vehicles on the 
road, and, generally speaking, the lighter vehicles 
were found to be in a less good condition of main- 
tenance than the heavier. Some two-thirds of the 
defects related to steering and brakes, the former 
being in the majority, Immediate prohibition 
means the removal of the loads then and there, a 
drastic procedure which, it is noted, gave rise to 
little resentment. Persistent overloading of 24 ton 
vehicles receives comment, and this, combined 
with lack of maintenznce, is the main contributory 
cause of accidents, In the report from the York- 
shire Area, it is stated that there are a number of 
operators who fail to realise that it is their respon- 
sibility to maintain vehicles in the proper condi- 
tions. It is also pointed out that the examiners are 
not consulting engineers, and that it is not sufficient 





18 


to wait for a defect to be pointed out before it is 
remedied. In this area, too, defects in the steering 
gear were in the large majority, but a decided 
improvement in the maintenance of brakes was 
noted. The same applies in the South-Eastern 
Area, where, however, only 1,551 prohibitions 
were issued in respect of the 12,525 vehicles ex- 
amined; 1,164 of these were ** delayed.”’ Whether 
this indicates a higher sense of responsibility in the 
south, or a greater leniency on the parts of the exam- 
A point 
of some general interest which appears in the report 
from the Kastern Area is the frequency with which 
danger is caused to other road users from bricks 
falling on to the highway from vehicles not fitted 
with adequate side boards. The tendency to keep 
the unladen weight of vehicles below 24 tons is 
noted, This enables drivers below twenty-one years 
of aye to be employed, while Heavy Goods Vehicle 
Drivers’ Licences are not necessary. On the other 
hand, the absence of a laden-weight limitation 
permits these vehicles to be overloaded and to 
become a danger to other road users. 


iners, it is, of course, impossible to tell. 








THE NATIONAL PHYSICAL 
LABORATORY. 


Sence the death of Sir Joseph Petavel, at the end 
of March, 1936, the direction of the National 
Physical Laboratory has been temporarily vested 
in Sir Frank Smith, the Secretary of the Department 
of Seientific and Industrial Research. It was 
announced on May 6, however, that the Lord 


President of the Council had appointed Professor | 


W. L. Bragg, F.R.S., to the vacant directorship.* 
Professor Bragg, who is to assume his duties next 
autumn, 8 at present Langworthy Professor of 
Physics in the | niversity of Manchester. It is of 
mterest to recall that Sir Joseph Petavel, before 
his appointment to the Laboratory, held the Chair 
of Engineering at Manchester. No university 
could have a greater privilege or a worthier tribute 
than to supply, on two successive occasions, the 
holder of one of the world’s most distinguished 
scientific appointments. 

A constant preoccupation of the Laboratory 
and of its Executive Committee is that of serving 
industry as successfully and directly as possible, 
and of ensuring that the results of scientific research 
and test work shal! be applied widely and without 
delay to the solution of industrial problems. This 
objective has been given practical form in several 
new directions during the past year, one of the 
most notable of which is a modification of the form 
of the Annual Report so as to exclude detail having 
a somewhat limited appeal, and to emphasise 
branches of work in which important progress or 
a detinite stage towards finality have been achieved 
during the year. The outward and visible result 
is a change from a quarto volume of 250 pages, 
costing 12s. last year, to a Royal octavo report of 
144 pages published by H.M. Stationery Office at 
the price of half-a-crown. The form of the Annual 
Report thus becomes similar to those issued by the 
Building Research Station and the other more 
important divisions of the Department of Scientific 
and Industrial Research. At the reduced price it 
may be expected to have a much larger sale and 
perhaps a wider circle of readers than its predeces- 
sors, although the bulk of the text is not markedly 
smaller than formerly and suffers from the defect 

which may readers will regard as serious—of 
being entirely without illustrations or diagrams. 
In extenuation of this feature, it may be said that 
the Report is fully docwnented with references to 
published papers which are themselves adequately 
illustrated, but since the whole purpose of diagrams 
is to present information more succinctly than can 
be done by description, and since one of the most 
useful functions of an annual report is to select, 
summarise and collect the outstanding results of 
an enormous volume of work, there is cause for 
suggesting and hoping that future Annual Reports 
issued by the National Physical Laboratory will 
be made of more interest and more immediate use 
by illustrating notable experimental results and new 
apparatus. 


See ENGINEERING, vol. cxliii, page 557 (1937). 
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| tis widely known, of course, that one important | British Standard Specifications, the development 
phase of the work carried out by the Laboratory is | work of the Central Electricity Board, or the official 
the investigation of problems put forward by firms| publications of the Air Ministry, appears in the 
}and representative industrial bodies. In the past| annual reports of the various departments. These 
jooh work has normally been done at the Labora-| somewhat brief references, necessarily supplemented 
tory, but the Executive Committee now ennownans | by a survey of the scientific papers issued from the 
|a future extension of these facilities, such that in| Laboratory and by inspection of the researches 
| appropriate circumstances members of the Labora-| now in progress, reveal that a surprisingly large 
| tory staff may attend manufacturers’ works to/| proportion of the investigations have a direct 
|survey problems and make investigations under | bearing on engineering practice, and that many of 
| industrial conditions. Another related point worth | them have led to important results of immediate 
| emphasis is that, in many cases, detailed particulars | practical utility. To these—engineering—aspects 
|of instruments and testing machines designed and | attention will be more particularly directed in the 
|used at the Laboratory are to be placed at the | account to follow of current and recently completed 
| disposal of firms desiring to construct such appara- | work. 
| tus. (T'o be continued.) 





Further aspects of what may be termed the 
| Laboratory’s publicity programme are exemplified | 
|by numerous lectures at provincial centres and NON-FERROUS METALS RESEARCH. 
contributions to technical exhibitions. About a In recent years the steady growth of the work of the 
dozen lectures dealing in a general or specialised way | British Non-Ferrous Metals Research Association has 
with industrial research and its application have | made increasingly severe demands on its headquarter 
vear under the} premises at Regnart Buildings, Euston-street, London, 
j N.W.1, and, as emphasised at the annual meeting of 
| the Association last year, enlarged accommodation had 
. : then become a necessity. That the Council has been 
jencourage the continuation of the scheme on the active in the direction of providing additional space 
present lines. In London such lectures are not neces- | ig shown in the 17th annual report of the Association 
|sary to the same extent, but practically every| for the twelve months ending December 31, 1936, 
| department of the Laboratory has been represented which was presented, and unanimously adopted, at 
lat one or more exhibitions of engineering, chemical | the annual general meeting held at the Grand Hotel, 
By far the | Birmingham, on June 21. The report states that 





| been delivered during the past 
auspices of local scientific and technical societies, 
and have received so cordial a reception as to 





jand refrigerating plant and practice. 
most interesting demonstration of the Laboratory’s | 
activities and capabilities, however, occurs in the | 
early summer of each year on the occasion of the | 
Annual Visitation of the General Board, when all 
|departments are open to inspection by many 
hundreds of visitors, representing industrial, aca- 
demic and scientific organisations throughout the | 
country. At this year’s Show Day, which was held 
on Tuesday, June 22, the guests were received by 
| Professor Sir William Bragg, President of the 
Royal Society and ex-officio Chairman of the General 
Board; Lord Rayleigh, Vice-chairman of the 
Board; and Sir Frank Smith, Secretary of the 
Royal Society and acting Director of the Laboratory. 

The purposes for which the Laboratory was 
founded, and which it continues to fulfil, include 
the establishment and maintenance of precise 
standards of measurement, the determination of 
physical constants, the verification of instruments 
used in industry, and the study, in the widest 
sense, of the properties of engineering materials. 
None of these functions can be adequately served 
apart from collateral research over a very wide 
area of physical, chemical and mechanical science, 
and it is particularly noteworthy in this connection 
that the close co-operation which exists among the 
different departments of the Laboratory is produc- 
| tive of most valuable results. Such collaboration, 
| naturally, is not restricted to major research work 
|of an extensive or fundamental character, but is 
| equally available, as occasion demands, in test work 
and relatively minor investigations, on behalf of 
industrial bodies. It is easy to appreciate the 
|advantage in such work of having the benefit of 
expert scrutiny, for example, from the engineering, 
metallurgical, and radiological standpoints. As 
regards the general aspects of test work, it may be 
noted that the continued upward trend in the 
|country’s industry has been reflected during the 
| past year in a steady increase in the number and 
| variety of the problems submitted for investigation 
|by individual firms. While this tendency is 
| apparent in all branches of the Laboratory's work, 
it is especially marked in the Metrological Depart- 
| ment, where provision has had to be made to meet 
| an exceptional demand for the testing of engineering 
gauges ; and also in the William Froude Laboratory, 
where the number of tank tests on ship models 
during 1936 constitutes a new high record, exceed- 
| ing the previous year’s record figures. The indus- 
| trial importance of this class of investigation is 
well exemplified by the fact that, of the 1,180,000 | 
tons of merchant shipping listed as under construc- | 














' th ae 
|}tion in Great Britain during 1936, no less than 
| 920,000 tons was based on tests conducted in the 
Laboratory tanks. 

Ample evidence of the Laboratory’s service to| 


|industry in such matters as the preparation of | 


| 


| with a useful surplus. 


freehold property in Euston-street, adjoining the pre- 
mises now occupied by the Association, has been 
purchased with vacant possession, and it is hoped that 
the work of clearing a portion of the site acquired, 
4,000 sq. ft. in area, and of building new laboratories, 
will be commenced very soon. The remainder of the 
property purchased, which is somewhat larger in site 
area than that to be built on shortly, is reserved for 
future extensions. The present premises of the Associa- 
tion, which comprises a four-floor building having a 
working-floor space of 10,000 sq. ft., will be retained, 
and the total usable floor space available for the 
Association’s work will be increased to roughly 
20,000 sq. ft. by the new extension. Preliminary plans 
have already been prepared for the new laboratory 
building, which will be a four-storey structure, having 
a 90-ft. frontage on Euston-street, and a depth of 30 ft. 
It will be parallel to, and 20 ft. distant from, the 
present headquarter buildings, and the intervening 
area will be roofed over to form a single-storey melting 
shop at basement level. Approval has been given by 
the Department of Scientific and Industrial Research 
for capital expenditure not exceeding 35,0001. on the 
building scheme. 

The projected extension of the Association’s pre- 
mises was again referred to in speeches made at the 
luncheon which followed the annual general meeting. 
Lt.-Col. J. H. M. Greenly, C.B.E., M.A., the chairman 
of the Council of the Association, said that the doubling 
of the space at their disposal would be most welcome 
as, entirely owing to lack of room, work on some new 
investigations, for which funds were available, had 
perforce been held up. Sir Frank Smith, K.C.B., 
F.R.S., who also spoke at the luncheon, outlined the 
very great advance made in industry during the past 
25 to 30 years, much of which, he pointed out, was due 
to research. He congratulated the Association on the 
progress it had made and was making, which progress 
necessitated important extensions to its premises. 
Both speakers also paid tribute to the eminent services 
rendered to the Association by the late Mr. Thomas 
Bolton, who died on March 9, 1937, at the age of 78. 
Lt.-Colonel Greenly said that Mr. Bolton had occupied 
the highest office in the Association, namely, that of 
chairman of the Council, for a period of 17 years 
from the incorporation of the Association in January, 
1920, until his death. An outstanding figure in the 
non-ferrous metals industry, Mr. Bolton had closely 
identified himself with the activities and interests of 
the Association throughout his long term of office. 

The financial position of the Association, which was 
briefly referred to at the lunch, is set out succinctly in 
the report, it being stated therein that the year closed 
In view of the heavy expendi- 
ture on new buildings and equipment to which the 
Association is now committed, this result on the year’s 
working is considered most satisfactory. The surplus, 
it is pointed out, is in part the result of Government 
grants (in turn dependent on industrial subscriptions) 
having exceeded, in 1936, not only the minimum block- 
grant figure of 8,000/., but also the estimate of 9,0001. 
made in 1934. The report adds, however, that it will 
not be possible to finance the building programme 


| wholly from reserves, and urges that, as the grant 


earned is still substantially below the maximum 
possible under the present agreement with the Depart- 
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ment of Scientific and Industrial Research, an industrial 
income which will earn a maximum grant and enable 
full use to be made of the increased facilities soon to 
be at the Association’s disposal should be aimed at. 

A good deal of space in the annual report is naturally 
given to the researches which have been in active 
progress during the year. Work is proceeding on 
methods for promoting grain refinement in degassed 
aluminium-alloy melts,;‘on the influence of various 
gases on the soundness of bronze, and on the prepara- 
tion of high-density nickel silvers. Other researches 
which are actively ‘being pursued deal with the pro- 
perties of lead and of soft solders, with copper alloys 
for high-temperature service, and with the creep of non- 
ferrous metals and,alloys. The work on lead and on 
soft solders has inyolved, among other tests, the 
determination of the creep properties of these materials 
at room temperature and at 80 deg. C., while that on 
alloys for high-temperature service has been devoted 
to the study of different brands of copper, copper con- 
taining small additions of a wide range of common 
elements, one at a time, and copper-base alloys, such 
as tin bronzes, aluminium bronzes and some special 
alloys. The principal object of the work on the creep 
and elastic properties of non-ferrous metals and alloys 
is the collection of reliable data, and reports are being 
prepared which will shortly be printed and issued. 
In the group of researches dealing with oxidation, 
scaling, corrosion and protection, the investigation of 
the effects of copper pipes in hot-water installations on 
the life of galvanised tanks has made considerable 
progress during the year. In addition to using stagnant 
solutions, tests have been conducted in models designed 
to reproduce the household hot-water system on a 
laboratory scale. Possibly the most important develop- 
ment in the condépser-tube corrosion research has 
been the establishméent—as foreshadowed in last year’s 
report—of a special section dealing with the biological 
aspects of corrosion. Mr. T. H. Rogers has been 
appointed to carry out this work in the biological 
laboratories of the Imperial College, South Kensington, 
under the supervision of Dr. 8. G. Paine. Their investi- 
gations have already yielded valuable results on the 
part played by bacteria and moulds in causing accele- 
rated pitting action, and progress has been made in 
developing methods for neutralising bacterial action. 

In the space at our disposa] we have only been able 
to mention a few of the research activities of the 
Association ; these, however, give some indication of 
the scope of its work. In conclusion, we may make a 
brief reference to the duties of the-development depart- 
ment. The report states that upwards of 60 visits 
were paid to member firms during the year in connection 
with problems necessitating personal discussions or an 
examination of works’ practice. Further, numerous 
requests for assistance in technical matters were dealt 
with by correspondence and some 300 representatives 
of member companies were received at the headquarters 
to discuss technical and other matters with the staff. 
Conforming to the general expansion shown by the 
work of the Association, the activities of the informa- 
tion department have continued to increase, and 
technical inquiries, loans of literature, translations of 
foreign papers and other services are steadily growing 
in volume. 








THE LATE DR. H. H. JEFFCOTT. 


Ir is with great regret that we have to record the 
death on Tuesday, the 29th ult., of Dr. H. H. Jeffcott, 
secretary of the Institution of Civil Engineers. Mem- 
bers were aware, of course, that a couple of years ago 
Dr. Jeffcott was seriously ill and had to undergo an 
operation. Unfortunately, he never thoroughly re- 
covered, and during the past session was only able to 
keep short hours, which involved, to the regret of all, 
his absence at the evening meetings. We hope to refer 
at greater length to Dr. Jeffcott’s work next week. 








THE LATE SIR ERIC GEDDES. 


WE regret to record the death of Sir Eric Geddes, 
which occurred at Albourne-place, Hassocks, Sussex, 
on Tuesday, June 22, at the age of sixty-two. Sir 
Eric had had a distinguished career as a railway 
organiser, a statesman-administrator, and more recently 
as an industrialist, especially in connection with air 
travel. 

Eric Campbell Geddes was born on September 26, 
1875, in India, in which country his father was prac- 
tising as a civilengineer. He was educated at a number 
of schools, including Murchiston Castle School, Edin- 
burgh, the Edinburgh Academy, and the Oxford 
Military School. While at the last of these he passed 
the preliminary examination for Woolwich, but 
suddenly deciding against a military career, went to 
the United States at the age of seventeen. During 
the next four years he engaged in a number of occupa- 
tions, including brakesman on a freight train and 
labourer at a steel factory, in timber yards, and on 
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the Baltimore and Ohio Railway. He was then offered 
a post on a forestry estate in India, during which 
time he so successfully controlled the operation of 
50 miles of light railway that he obtained the post of 
traffic superintendent on the Rohilkund and Kumaon 
Railway. After eleven years in this position he 
obtained a post on the North Eastern Railway in this 
country, though it is doubtful whether he did this in 
such dramatic circumstances as is commonly reported. 

His career on that system was uniformly successful, 
and within ten years he had been appointed deputy 
general manager and was recognised as a man of 
exceptional organising ability and energy. These 
qualities were made full use of during the war. To 
begin with, he played a leading part in the transfer 
of the British railways to Government control, while 
in 1915 he became Deputy Director-General of Muni- 
tions Supply. A year later he was appointed Director- 
General of Transportation on the staff of the Com- 
mander in Chief of the British Army in France, and 
subsequently Director-General of Military Railways 
and Inspector General of Transportation in all theatres 
of war, with the honorary rank of major-general. In 
the same year he became Controller of the Navy, with 
the rank of vice-admiral, and then First Lord of the 
Admiralty, entering Parliament as member for Cam- 
bridge. In 1918 he was a member of the War Cabinet 
without portfolio, and a year later was appointed the 
first Minister of Transport, a position he held for the 
next two years. 

During his tenure of this post he put forward a 
grandiose scheme for placing all the transportation in 
the country under one organisation controlled by the 
Minister. It was, therefore, a change something akin 
to poacher turned — when, directly after his 
resignation, he became chairman of a committee 
appointed by the Chancellor of the Exchequer to 
advise on all questions of national expenditure. This 
committee suggested economies which would have 
meant savings of 100,000,0001., and though these 
were not fully adopted many of them were carried 
out with salutary effect. In 1923, as President of the 
Federation of British Industries, he pointed out that 
trade was being strangled by high taxation, and he 
continued thenceforth to preach upon the text that 
the country would support anyone who undertook the 
task of making specific savings. Geddes had been 
chairman of the Dunlop Rubber Company and of 
Imperial Airways for many years, and in 1933 made 
a journey by air along the Empire Air Route. 

Sir Eric was the recipient of many honours for his 
war services. He was knighted in 1916 and became a 
Grand Commander of the Order of the British Empire 
and a Knight Commander of the Bath in the following 
year. In 1919 he was promoted Knight Grand Cross 
of the Order of the Bath. He became a Privy Coun- 
cillor in 1917. He held an honorary degree from the 
University of Sheffield. He was a past-president of 
the Institute of Transport and a vice-president of the 
Junior Institution of Engineers, from whom he received 
the Gustave Canet medal. 








THE LATE MR. T. R. WOLLASTON. 


MANCHESTER engineering circles have lost a well- 
known figure of long standing by the death of Mr. 
Thomas Roland Wollaston, which took place at his 
residence, Dirleton House, Priory-road, Sale, on June 16. 
Mr. Wollaston, who was 70 years of age, had been 
established for more than 45 years in the Manchester 
district as a consulting engineer, specialising in power 
plants for driving textile and other industrial machi- 
nery. His early education was received at the High 
School, Chorlton-cum-Hardy, which he attended 
between 1874 and 1881, and subsequently, for a short 
time, at Bickerton House School, Southport. In 
1882 he entered the works of Messrs. Galloways, 
Limited, as an apprentice, and in that year took 
courses in science and modern languages at Owens 
College, following these with a three years’ course 
in engineering at the Manchester Technical School. 
In 1885, on the termination of his apprenticeship, 
he was retained by Messrs. Galloways, Limited, as a 
draughtsman, continuing in that employment until 
1890, when he was appointed manager for Messrs. 
William Sharples and Company, of Ramsbottom. 
In the following year, however, he relinquished this 
appointment to commence practice as a consultant, 
and although still only in the middle twenties of his 
age, succeeded in establishing himself in that capacity, 
gradually building up a considerable connection, 
more particularly among the owners of small steam 
engine and boiler plants. The experience gained with 
machinery of this type was embodied in Power Plant, 
a small manual which he wrote in 1918, and which 
enjoyed a fairly wide circulation. Recently, during 
the leisure enforced by failing health, he had been 
preparing for publication some historical reminiscences 
of his long association with Lancashire mill engineering 





which, no doubt, would have been of considerable 
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interest had he lived to complete them. Mr. Wollaston 
had been a member of the Institution of Mechanical 
Engineers since 1900, and, from 1913, a member of 
the Junior Institution of Engineers, acting as president 
of the North-Western section of the latter institution in 
1922-23, and being made an honorary member, in 
1930. He was also a member of the Society of Chemical 
Industry, and in 1918 served on the Mill-Driving 
Committee of the Textile Institute. 








THE LATE PROFESSOR THOMAS 
MATHER, F.R.S. 


OLDER generations of electrical engineers, especially 
Centralians, will learn with great regret of the death 
of Professor Thomas Mather, F.R.S., which occurred 
in London on Wednesday, June 23, at the age of 81. 
He inspired many generations of electrical students, 
and in collaboration with Ayrton and others did 
much for the development, in the early days, of the 
science of electrical measurement. 

Thomas Mather was born at Higher Walton, near 
Preston, in 1856, and, after leaving school, served his 
apprenticeship with Messrs. Thomas Whittaker and 
Son, engineers and millwrights, and Messrs. Joseph 
Clayton and Sons, engineers and boiler makers, Preston. 
While with the latter firm he attended evening classes 
and was successful in becoming First Whitworth 
Scholar in 1878. He then proceeded to Owens College, 
Manchester, where he obtained the Ashbury Engineering 
Scholarship and the Engineering Certificate with 
Honours in Mathematics and Engineering in 1881. In 
the latter year he was first on the list of Royal Exhibi- 
tioners and devoted the following session to the study 
of chemistry under Frankland at South Kengington. 

In 1882 he became junior assistant to Ayrton at 
Finsbury Technical College, then recently opened, 
and three years later accompanied him to the Central 
Technical College, where he acted as assistant professor 
until 1908. On the death of Ayrton in that year he 
was appointed professor of electrical engineering, a 
post he held until his retirement with the rank of 
Emeritus Professor in 1922. During that period 
Professor Mather was also an examiner and member 
of boards of studies of the University of London and 
examiner for the Universities of Manchester and 
Durham. 

The greater part of Mather’s original work was done 
during his association with Ayrton and in collaboration 
with him. In 1884 he began a study of the electrostatic 
type of measuring instrument and brought out several 
improved patterns of this class for industrial purposes. 
In 1890 he described what is now well known as the 
Ayrton-Mather galvanometer before the Physical 
Society, and in 1907-1908, in collaboration with Ayrton, 
Mr. (now Sir Frank) Smith and Dr. T. M. Lowry, 
communicated three important Papers to the Royal 
Society on the absolute measurement of current, poten- 
tial difference and the electro-chemical equivalent of 
silver. He was the inventor, with Duddell, of the 
Duddell-Mather wattmeter and anti-capacity non- 
inductive resistance, which were designed for the 
accurate measurement of power in alternating-current 
circuits of low power factor. He was a frequent 
contributor on subjects connected with electrical 
measurement to the Proceedings of the Royal Society, 
Physical Society and Institution of Electrical Engineers, 
and was the joint author with Ayrton of a text book on 
Practical Electricity, and with Professor Howe of 
Exercises in Electrical Engineering. 

Mather was elected a Fellow of the Royal Society in 
1902; he became an Associate of the Institution of 
Electrical Engineers in 1890, being transferred to the 
class of Associate Member in 1902 and to that of 
Member in 1908. He had served as an Ordinary 
Member of the Council of the latter body. 








THE LATE MR. W. J. PERKINS. 


Ir is with regret that we record the death of 
Mr. William John Perkins, which occurred at Park- 
stone, on June 1. Mr. Perkins, who had practised 
for many years as a consulting engineer and had long 
had an office at 26, Victoria-street, London, 8.W.1, 
was the son of the late Mr. John Perkins, of Bristol, 
and was born in that city on July 24, 1871. After 
receiving his education at Mr. C. Bigg’s School, Red- 
land Park, Bristol, he became an engineer student at 
the Royal Naval Engineering College, Keyham, in 
1887. Two years later, however, he was invalided 
from the Royal Navy and concluded his apprenticeship, 
from 1889 until 1892, in the works of Messrs. Maudslay, 
Sons and Field, Limited, Lambeth. While with this 
firm, he was engaged on work connected with the 
engines of H.M.S. Blake. Upon concluding his pupil- 
age in 1892, he was appointed assistant in the drawing 
office of Messrs. G. K. Stothert and Company, engineers, 





Bristol, where he was engaged in general engineering 
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work, involving mill engines, mill wrighting and marine 
boilers. 

In 1893, Mr. Perkins took up the position of general 
draughtaman in the works of Messrs. Brown and May, 
Limited, engineers, Devizes, and three years later, was 
appointed chief draughtsman. In December, 1900, he 
was made assistant manager of the works of the 
company. In 1901, however, he entered into private 
practice as a consulting engineer, and, during the years 
which followed, carried out the installation of steam 
plant for a paper mill and remodelled the power plants 
of a number of factories. He was responsible for the 
erection of numerous water-tube and Lancashire-boiler 
plants, gas, oil and petrol-engine installations, and 
power and lighting plants in factories and elsewhere 
In 1907, he carried out the whole of the engineering 
plant for a large white-lead and paint factory in 
Montreal, Canada. In more recent years he was respon 
sible for equipment for the production of oxygen and 
carbon dioxide in Melbourne, Australia, and designed 
and superintended the construction of a large margarin 
factory and edible-oil refinery in London. Mr. Perkins 
became an associate member of the Institution of 
Mechanical Engineers in 1901 and of the Institution of 
Civil Engineers, on April 3, 1906. He was elected a 
full member of the Institution of Mechanical Engineers 
in 1919 





LETTER TO THE EDITOR. 


THE SOLUTION OF COMPLETELY 
REDUNDANT PORTAL FRAMES. 


To tHe Eprror or ENGINgerina. 


Srr,—In the article in your issue of June 11, 1937, on 
the Solution of Completely Redundant Portal Frames, 
Mr. 8. J. E. Moyes presents an interesting method of 
solving a problem which, as he states, can be solved 
by other methods. As the method elaborated in this 
article contains some points of interest, it is unfortunate 
that Mr. Moyes should have tried to emphasise its 
merits at the expense of the slope-deflection method 
ind the strain-energy method, both of which give 
simpler solutions than his own. It is therefore difficult 
to follow him when in reference to these two methods, 
he writes: “ Apart from the lengthy work involved in 
simple cases, the chief drawback to these methods is 
that they can be applied only to simple cases of direct 
loading, such as a simply spread or a singly concentrated 
load,”” and ‘Multiple loads can only be dealt 
with by considering one load at a time and unsym 
metrical loading renders the work of solution extremely 
lengthy and wearisome.” 

Mr. Moyes is evidently unaware that with both 
these methods the effect of transverse loading on a 
member of the frame is considered in terms of the 
moments which the load would cause if the ends of the 
member were fixed in povition and direction. These 
moments are commonly known as fixing moments, 
though Mr. Moyes uses this term in a different sense. 
\s soon as these fixing moments, or load constants, 
have been determined, the analysis becomes indepen- 
dent of the loading. Moreover, the determination of 
the fixing moments presents no analytical difficulty. 
The chief difference between the use of fixing moments 
ind the use of free-end slopes and deflections, proposed 
by Mr. Moyes, as load constants, seems to be that with 
the former system the load constant pairs are similar 
in form for any member of a frame, while in the latter 
method the load constants for a vertical member are 
different in form from those of a horizontal member. 

The use of fixing moments as load constants has long 
been established in slope-deflection analysis, but in 
strain-energy analysis is a more recent development, 
having been introduced by the writer in a short paper 
entitled, “ The Strain Energy of an Elastic Bar” 
(Phil. Mag., December, 1933). In a subsequent paper 
on “ The Strain Energy Method in Elastic Network 
Analysis ; illustrated by an application to the Portal 
Frame "’ (Phil. Mag., May, 1934), the portal frame 
unalysed was not restricted to the symmetrical case 
discussed by Mr. Moyes, in which the columns have the 
same stiffness, and yet the analysis was very much 
shorter and the results more complete 


Engineers who may not have seen these two papers, | 


but to whom the publications of the Institution of 
Civil Engineers and the Institution of Structural 
Engineers are available, will doubtless be familiar with 
the writer's methods, and Mr. Moyes is invited to refer 
to a paper on Continuous Frames in the Journal 
1 Struct... October, 1986, where several methods are 
considered for the solution of non-rectangular frame- 
works of linear form 

Yours faithfully, 

KE. H. Bateman, M.A., 

A.M. Inat.C.E., A.M.LStruct.E. 

The University, 
Birmingham. 
dune 25, 1937 
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THREE-AXLE 10-TON LORRY. 


THe development of a series of machines is well 
illustrated by the new 10-ton lorry just introduced by 
Messrs. The Associated Equipment Company, Limited, 
Southall, Middlesex, and shown in the accompanying 
illustration. More correctly, it should be described 
}as a chassis with a pay-load capacity of 10 tons. It 
|has been designed in response to a demand for a 
vehicle of a capacity approximately midway between 
| that of the two-axle vehicle for a maximum load of 
|}8 tons and that of the three-axle, heavy-duty, 
six-wheeled vehicle with a maximum of 134 tons. 
| The latter vehicle is known as the A.E.C, “ Mammoth 
Major,” and as the new chassis has also six wheels, 
|the name “ Mammoth Minor”’ has been adopted to 
| prevent confusion. 
| As will be seen in the illustration, although there 
|are six wheels, there are eight 36-in. by 8-in. tyres, 
| the driving wheels being doubled. The Mammoth Minor 
has a wheel base of 15 ft. 6} in. and a net licensing 
weight of 84-5 ewt. when fitted with the standard 
heavy-oil engine. This weight is reduced by 5-75 ewt. 
when a petrol engine is used. The body space is 
~~ ft. and the overall length 24 ft. 11$ in. The con- 
struction of the frame follows, generally, the firm’s 
usual practice. The front axle is an I-section beam 
of nickel steel carrying swivelling stub axles, on which 
the hubs run on roller bearings. The driving wheels 
|also run on roller bearings, while the trailing pair run 
on taper roller bearings. The driving axle has double- 
} reduction bevel gear with a standard ratio of 6-25 to 1. 
The trailing axle is of solid nickel steel. All six wheels 
are fitted with brake drums having internal expanding 
|shoes. These are actuated by the foot brake and are 
| operated by a servo-assisted hydraulic system. The 
| hand brake is applied to the four rear wheels. The 
| steering is of the Marles type. 

The engine is offset to the centre line of the chassis, 
j}and the gearbox, it will be recognised, is mounted as a 
junit with the engine. The standard heavy-oil engine 
| is an A.E.C.-Ricardo six-cylinder, 7-7-litre engine and 
| is governed to run at 2,000 r.p.m., at which speed it 

develops 108 brake horse-power. The gearbox provides 
four forward speeds, the ratios being for the first gear, 
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4-38 to 1; second gear, 2-69 to 1; third gear, 1-59 
to 1; top gear, direct ; and reverse, 5-33 to l. The 
gears are exceptionally wide on the face and the third 
gear is in constant mesh. The clutch is of the single- 
plate type and is totally enclosed in the gearbox bell 
housing. The engine has overhead valves operated by 
push rods from a camshaft carried in the cylinder block. 
Hardened iron liners are fitted to the cylinders. The 
crankshaft runs in seven bearings and forced lubrica- 
tion is provided. 

The electrical equipment supplied consists of a 
dynamo having an output of 470 watis at 24 volts 
and a control unit with a 24-volt, 106 ampere-hour 
lead acid battery. The axial starter works on this 
circuit. The lighting equipment works on a 12-volt 
circuit and consists of two head and two side lights 
with special bulbs for dimming. The fuel tank, which 
is cylindrical and has a capacity of 40 gallons, may 
be seen suspended from the left-hand side of the 
frame. It is fitted with a fuel gauge. The spare tyre 
is carried underneath the frame on the right-hand side. 
As already stated, the standard engine runs on heavy 
oil, but a six-cylinder, 7-4-litre petrol engine can be 
supplied. Other alternatives are a rear-axle reduction 
ratio of 7-9 to 1, a power take-off mounted on the 
gearbox, and a tyre pump similarly mounted. 








THE CUTTING OF LARGE DOUBLE- 
HELICAL MILL GEARS. 


Tue photographs reproduced in Figs. 1 to 3 opposite 
are interesting as showing exceptionally large pinions of 
nickel chrome steel fora rolling mill and the method by 
which they were cut. The views were taken in the shops 
of Messrs. David Brown and Sons (Hudd.), Limited, 





Huddersfield. Each pinion was cut with 38 double- 
| helical teeth of 3} in. cireular pitch, and has a working 
| face of 71 in. One of them is shown in the gear-cutting 
| machine in Fig. 1. As the pinion is integral with its 
| shaft, which is nearly 23 ft. long, and as the weight is 
approximately 30 tons, it will be realised that special! 
arrangements were necessary for dealing with it. The 
machine bed, for example, had to be lengthened by the 
fabricated structure seen at the extreme left of th: 
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CUTTING DOUBLE-HELICAL PINIONS FOR 


ROLLING-MILL 


DRIVES. 


MESSRS. DAVID BROWN AND SONS (HUDD.), LIMITED, ENGINEERS, HUDDERSFIELD. 
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THE ARMY VOCATIONAL 
TRAINING CENTRE, ALDERSHOT. 


In our issue for May 28 last, page 612, we felt 
impelled, by the news that the Aldershot Army Voca- 
tional Training Centre was to be “ scrapped,” to record 

The cutting was done by end-milling using | our disappointment that the training of time-expired 
contoured cutters ground to the tooth profile. A| men would, next year, be taken over by the Ministry 
cutter of this type is shown in Fig. 2 at the commence-| of Labour. Nothing that has transpired since has 
ment of a cut on a similar gear, the work being rotated | altered our opinion, and in the hope that firms which 
as the cutter is fed in an axial direction. The finished | have benefited in these times of increasing shortage of 
pair of pinions is shown in mesh in Fig. 3. Although | semi-skilled labour will come forward to support the 
rolling-mill pinions do not operate at a very high speed, | movement for the retention of the Aldershot centre, 
extreme accuracy of tooth was necessary in order to | we reprint, by kind permission of the Editor of the 
ensure that the shafts should have no end play in service. | Daily Telegraph, a letter from one such firm addressed 
Due to the heavy weight on the roller steadies, it was | to him and published on Monday, June 28. 
inevitable that the rollers made some impression on the | To the Editor of ‘ The Daily Telegraph.” 
journals. This was only slight, and was corrected by | - rt fo ein Rage lng ne 

: ; shi 7 ; ‘ = 8 > one ; 2 -) 
leaving an allowance on the journals, which were — dieoeaad ee the remarks es Field Marshal Sir Philip 
ground when _ the Lg OS ey page hed "€N'| Chetwode on Army Recruiting, which you published 
completed. The main driving wheel is carried on the | ¢0 gay. ' 
lower of the two shafts on the portion seen at the left} He jaid stress on the question of civil employment 
of Fig. 1, between the journals indicated by the two | after Army service, one which has long been appreciated 


illustration. This carried the tailstock centre and one 
of the three massive roller steadies on which the journals 
were supported. The other two steadies were mounted 
on the machine bed, as was also the headstock, the 
chuck of which can be made out at the extreme right 
gripping the coupling of the shaft. 








steadies. 
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| Particular attention has been drawn to the training in 
| the Army Vocational Training Centres, which is available 
for soldiers (who themselves pay a fee for the training) 
during the last six months of their service. 

I have had considerable experience with the centre at 
Aldershot, and I can say with absolute truth that when- 
ever any of the companies for which | am responsible 
require men who are reliable and trustworthy, loyal and 
willing, not afraid of honest work for proper pay, know 
the true meaning of the word duty, and have individual 
initiative, our first thought is the Army Vocational 
Training Centre. We have had a number of men from 
these, all with a really sound basic training, and we have 
not recorded a single failure. I know of other firms 
that can say the same, and it stands a: a monument 
to the efficiency of the training both in the Army and 
the centre, and to all those responsible, not forgetting 
the men themselves. 

The authorities have now announced that these 
centres are to be closed and the training carried out in 
the Ministry of Labour centres, This, | submit, is not 
only a fatal mistake, but a step which, if carried out, 
will still further discourage recruiting for the Army. 
Much credit is due to the Ministry of Labour centres, 
but they were never designed for training of the kind, 
or, in the cireumstances, possible at the Army centres. 
| am sure that there must be many who with me hope 
that the change contemplated will not take place, and 
that Vocational Training Centres for the Army, and 
conducted so efficiently by the Army, will long continue. 

Yours faithfully, 

T. G. Bepwet. 
(Managing Director, Messrs. Beli’s 
Asbestos and Engineering Supplies 
Limited and associated companies 
of Bestobell Works, Slough). 

Chiltern Hills-road, 

Beaconsfield, Bucks. 
June 26. 








Tse Late Mr. W. Rev_reu.—We note with regret the 
death, on June 21, of Mr. William Relph, who was weil 
known to manufacturers of electrical apparatus and 
instruments in many parts of Great Britain. Mr, Relph 
was connected for some time with Messrs. Boston 
Smelting and Refining Company, Limited, producers of 
tungsten and allied products, 4, Broad-street Place, 
London, E.C.2, as consultant and travelling representa- 
tive for the sale of their tungsten contacts. 


Tue GENERATING AND HEATING EQUIPMENT AT THE 
Pinewoop Srupros, Iver : Erratum.—On page 720, vol. 
exliii, we stated that the aluminium ‘bus bars of the above 
installation were supplied by Messrs. The British Alumi- 
nium Company. We are asked to state that the whole 
of the *bus bar equipment was designed and installed 
by Messrs. Marryat and Place, Limited, 40, Hatton- 
garden, E.C., the former company actually only supplying 
them with the requisite material for the bars. 


LAUNCH OF ARGENTINE DesTROYER “ San JUAN,” 
The destroyer San Juan, one of the two vessels which the 
firm is building for the Argentine Government, was 
launched on June 26 by Messrs. John Brown and Com- 
pany, Limited, Clydebank. The vessel has a length of 
320 ft. on the water line, a beam of 33 ft., and a displace- 
ment of about 1,400 tons. As these ships are in service 
over a very extended coast line with widely-distributed 
bases, the arrangements for the comfort of the crew 
have received special attention ; moreover, a specially 





as of considerable importance by the recruiting authority. | well-equipped maintenance workshop is provided, 





LABOUR NOTES. 


Tue claims of the three trade unions of railwaymen 
were discussed by the Railway Staff National Council 
last week, but no decision was reached regarding 
them. They will now, in accordance with the agreed 
procedure, go before the Railway Staff National Tribu- 
nal. An official statement issued at the close of the 
meeting of the National Council set forth the claims 
of the unions as follows :—“ By the three unions 
termination of the deduction of 1} per cent. from all 
carnings. By the N.U.R. and the Associated Society 
of Locomotive Engineers and Firemen—the restora- 
tion of the standard rates of payment for night duty, 
night overtime, and Sunday duty. By the N.U.R. 
only—that the minimum rate of wages payable to 
any adult shall not be less than 50s. per week. By the 
Associated Society only—after 12 months’ service 
two weeks’ holiday (12 week days) with full pay to 
be given annually; cancellation of the provision for 
an extension of rosters where economy will accrue 
up to nine hours a day; a guaranteed day for each 
time of signing on duty on Sundays. By the Railway 
Clerks’ Association only—special increases in pay 
for those for whom promotion is not-available ; reduc- 
tion of hours of duty to 36 per cent.; extra payment 
for time worked between 6 p.m, and 6 a.m.; time off 
in lieu of work on bank and publie holidays.”’ 


The National Health Insurance (Juvenile Contri- 
butors and Young Persons) Bill, which was published 
on Wednesday last week, brings within the scope of 
the National Health Insurance scheme all boys and 
girls who leave school and take up insurable employ- 
ment before reaching 16 years of age. It provides 
them with medical benefit in order to bridge the gap in 
medical supervision which at present exists between the 
school medical service and the commencement of full 
insurance under the National Health Insurance Act. 
The Bill is introduced by Sir Kingsley Wood and 
supported by the Secretary of State for Scotland, the 
Financial Secretary to the Treasury and Mr. Robert H. 
Bernays. The boys and girls will become entitled 
to medical benefit as soon as they enter employment 
and the right to benefit will continue, notwithstanding 
breaks in employment, until the end of the half year 
in which they reach the age of 16}. 


Contributions will be payable in respect of these 

juvenile contributors *’ at the rate of 4d. a week, 
divided equally between the juvenile and his employer, 
and the State will pay the same proportion of the cost 
of the benefit and administration as under the main 
health-insurance scheme, namely, one-seventh in the 
case of boys and one-fifth in the case of girls. Juvenile 
contributors will be eligible to join Approved Societies, 
which will then collect their cards in the usual way. 
It is anticipated that all but a very small proportion 
will join societies, but the contributions of those who 
fail to do so will be paid into a special fund called the 
Juvenile Deposit Contributors’ Fund, from which the 
cost of providing them with medical benefit will be 
met, irrespective of the number of contributions to their 


credit. An important result of the Bill will be to 
secure an earlier qualification for dental and other 
treatment benefits which are given as additional 


benefits under the main scheme of National Health 


Insurance 


Messrs. Burton, Griffiths and Company, Limited, 
Messrs. B.S.A, Tools, Limited, and Messrs. B. G. 
Machinery, Limited, which comprise the Tool Group 
of Messrs. The Birmingham Small Arms Company, 
Limited, have as from June | instituted a pensions and 
life-assurance scheme for the male and pensionable 
members of their staff between the ages of 21 and 64}. 
Ninety-six per cent, of the staff have taken immediate 
advantage of the scheme. 


At Geneva on Tuesday last week, the International 
Labour Conference adopted a convention applying the 
principle of a 40-hour week to the textile industry. 
The necessary two-thirds majority was obtained. The 
requisite majorities were not obtained for the proposed 
conventions applying the principle to the chemical 
industry and the printing industry. According to the 
League Correspondent of The Times, the delegates of 
the British Government, and also those of the British 
employers, voted against all three conventions on the 
wrounds that the 40-hour week could not be satisfac- 
torily dealt with apart from such considerations a 
wages and the cost of living, and that a more satisfac- 
tory procedure was already in existence in the form of 
direct negotiations between employers and workers. 
The textile convention, the correspondent adds, * had 
the support of delegates whose countries have virtually 


no textile industry. Although the Latin-American 


countries solidly supported the proposal, certain among 
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them left the Conference in no doubt as to the slender 
prospects of ratification.” 


Addressing the annual conference of the National 
Federation of Building Trades Operatives at Douglas, 
Isle of Man, last week, Sir Walter Citrine said that 
insidious attacks had been made on the Trade Union 
Movement which were quite distinct in character from 
the healthy opposition of pre-war days. They were 
organised attempts, inspired and financed from sources 
outside the movement, to seeure control of its machi- 
nery and undermine its discipline. Healthy opposition 
was welcome ; what he objected to were the attempts 
which were being made to make the British working 
class the sport of insane and revolutionary experiments. 
The Labour movement had no intention of remaining 
passive against the attacks of those who sought to 
undermine its prestige ahd influence, from whatever 
quarter they might come. 


In their report for 1936 the executive council of 
the Transport and General Workers’ Union refer to 
‘ unofficial movements.” ‘These have in the main,” 
they say, ** been engineered by undergrgund methods 
and have handicapped us in carrying out the desires 
of our membership. Following the last conference, 
we took steps to promote a national movement in the 
provincial "bus industry, but on each occasion that 
we proceeded to grapple with the problem, unofficial 
movements were engineered in different parts of the 
country. Had this not occurred, we are satisfied we 
should have been presenting to the Biennial Delegate 
Conference an achievement of which the members of 
the Section might well have been proud.” 


The income of the Union in 1936 was, the report 
states, 804,177. 16s. 94d., the highest total in the 
history of the organisation, and of that sum, 
723, 9891. ls. 5d. represented entrance fees and con- 
tributions. The cash benefits paid out during the 
period totalled 195,414l. 6s. 1ld., while, in claims on 
behalf of members, no less than 233,793/. was secured 
in compensation and legal recovery. “ This,” the 
executive say, “ brings the accumulated benefits paid 
out to members since the amalgamation of 1922, 
apart from the amounts paid out by the unions 
which have since amalgamated with us between 
1922 and the date of transference, to the sum of 
4,873,7331. 168. 8}d.” 


The Industrial Union of Marine and Shipbuilding 
Workers of America, which is affiliated to the Com- 
mittee for Industrial Organisation, is, it appears from 
its official publication, the Shipyard Worker, endeavour- 
ing to organise Navy Yard employees on both the 
Atlantic and Pacific coasts. Its programme includes 
‘elimination of classifications, and the establishment 
of seniority in lieu of the efficiency list,” in addition 
to demands of the kind usually put forward by other 
affiliates of the Committee for Industrial Organisation. 


Commenting upon the activities of the Industrial 
Union of Marine and Shipbuilding Workers, the June 
issue of the Bulletin of the Metal Trades Department 
of the American Federation of Labour says :—“ Navy 
Yard employees are charged with the responsibility 
of building, equipping, maintaining and repairing 
United States naval vessels, the first line of defence 
of our nation, and it is their duty to render patriotic 
service to the Government which is also their employer. 
To align themselves with a Communistic-influenced 
organisation would, in times of war, constitute an 
act of treason, and every declaration of the Communist 
Internationale is to the effect that Capitalism, the 
State, and an orderly form of government must be 
overthrown by armed rebellion. Communists for- 
swear allegiance to all other forms of government 
except that of Moscow, and their employment in 
Governmental institutions on such work as naval 
vessel construction opens the door for the dissemination 
of naval secrets to the enemy of Democratic institutions. 
| 





It is, therefore, advisable for all American citizens to 
give careful consideration to any invitations extended 
to them by representatives of the Committee for 
which 


Industrial Organisation to affiliate .. . can 


only lead to chaos and destruction.” 


The National Federation of Building Trades Opera- 

tives unanimously adopted a resolution at its annua 
conference last week expressing disquiet at the proposal 
of the Government to set up vocational centres for 
| turning soldiers into craftsmen. It was hypocrisy to 
suggest, the mover of the resolution said, that a man, 
after six months’ training, could fit himself to graduate 
| as a fully-skilled craftsman. 





| On the recommendation of the Third National 
Conference on Labour Legislation, the United States 
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Secretary of Labour appointed a committee to make a 
study of a model Bill, suggested at an earlier date, 
for adoption by State legisiatures to regulate hours of 
work in each State. The committee was to decide 
whether, in the light of experience, a revision of the model 
Bill was called for. The chairman of the committee 
was the Industrial Commissioner of the State of New 
York. The committee submitted a new draft on 
February | last. The Bill, as drafted, applies to women 
only, but can easily be made of general application by 
substituting the words “any persons’’ for the word 
“ female’ throughout. In submitting this draft, the 
Committee reported that State legislation generally 
had not kept pace with the economic changes which 
made shorter hours practicable for industry. 


Most of the National Recovery Act codes recognised 
the progress which had been made in industrial processes 
and fixed hours on the basis of a 40-hour week, while 
some had an even lower limit. In the light of this 
experience, it was certain that the 48-hour week for 
women, which was the highest general standard in 
any State, should be shortened. The Third National 
Conference on Labour Legislation had declared itself 
in favour of a maximum eight-hour day and a 40-hour 
week, and these were the standards which the Committee 
had incorporated in the draft Bill. At the same time, 
any draft, it stated, must take into consideration the 
probability of enactment by the State legislature 
concerned. sl 

The weekly organ of the International Labour 
Office at Geneva states that, according to a study made 
by the United States National Industrial Conference 
Board, the shortage of skilled workers in the metal 
trades is becoming increasingly acute. Of 404 com- 
panies surveyed, 21-4 per cent. reported no skilled 
labour shortage, 26-5 per cent. indicated that a serious 
searcity of such labour existed, and 52-2 per cent. 
repotted that they found it impossible to secure 
competent craftsmen to fill jobs that were available. 
A number of reasons are given by the Conference Board 
why the scarcity of skilled workers exists while large 
numbers are still unemployed. The most important 
contributing cause was the suspension during the 
depression of most company training programmes. 
In addition, many skilled workers accepted other 
employment and others lost their skill and efficiency 
through prolonged inactivity. The study observes 
that it is encouraging that industry is taking steps 
to train men for the needs of the future and prevent 
the problem of a labour shortage becoming progressively 
more serious. A survey made by the Consumers’ 
Goeds Industries Committee also reports that there 
is practically no unemployed skilled or semi-skilled 
labour in the manufacturing industries and a definite 
shortage is reported in many important branches. 


A communication received by the International 
Labour Office at Geneva states that figures published by 
the Japanese Bureau of Social Affairs show that the 
unemployment situation continued to improve during 
the second half of 1936 and the earlier months of the 
current year. It is estimated that at December 31 
last, there were 322,969 persons without work, in 
comparison with 359,636 in January, 1936, or a decrease 
of 36,667 persons. The ratio between the number 
of persons unemployed and the total number of 
employed persons was 4-08 per cent. at the end of 1936. 
The unemployed were classified as follows: Salaried 
employees, 65,501 ; casual workers, 154,939 ; all others, 
102,529. In the group classified as “all others,” 
the decrease in unemployment is the most noticeable, 
owing to recent activities in industries connected 
with the manufacture of munitions. 


The International Federation of Textile Workers’ 
Association, which met at Blackpool recently, 
adopted a resolution to the effect that it had no objec- 
tion to methods of rationalisation which would improve 
machinery, make processes more perfect, improve 
the merchanting of goods, or, by scientific methods 
of working, increase production and at the same time 
diminish fatigue and improve the health and happiness 
of the workers by making work more pleasant. . But 
it was and would remain inflexibly opposed to the 
introduction of conditions which would make the 
worker merely a machine, acting automatically and 
without pleasure in the day’s work ; would time human 
beings as the revolutions of a wheel were timed and 
forget the human element ; which sought to apply to a 
full day’s work standards only fitted for concentrated 
working during short periods, and which increased the 
bodily and mental fatigue of the workers. 








Exports oF Coa. FRoM THE TyNE.—The shipments of 
coal and coke from the Tyne, during the first five months 
of the present year, were 142,000 tons higher than in the 
corresponding period of 1936. 
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1,200-H.P. 0-4 + 4-0 ELECTRIC LOCOMOTIVES FOR THE NATAL RAILWAYS. 


CONSTRUCTED BY MESSRS. METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, MANCHESTER. 





Fig. 1. 


1,200-H.P. 0-4+4-0 ELECTRIC 

LOCOMOTIVES FOR THE NATAL 

RAILWAYS. 

In 1921 the South African Railways and Harbours 
Administration decided to convert the Glencoe— 
Pietermaritzburg section of the main line from Durban 
to the Transvaal to electric traction. The route mileage 
of this section is about 170 miles and it is distinguished 
by many sharp curves and gradients.* For the opera- 
tion of this line seventy-eight 1,200-h.p. locomotives 
were ordered from Messrs. The Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, in 1922,¢ and their number was increased to 
95 in 1925. A regular service for both passenger and 
frcight was inaugurated in 1926, and the original loco- 
motives have therefore been at work for terms varying 
from nine to twelve and a half years. Some two 
years ago the increase in traffic and the forthcoming 
extension of the electrified system from 170 to 383 
route miles necessitated the provision of further loco- 
motives. Twenty-five additional units were therefore 
ordered from the same firm and are now in process of 
completion. 

The design of the new locomotives is practically the 
same as that of those which are already in use, though 
a number of modifications and improvements such 
as have been suggested by the experience of eleven 
years have been introduced. These alterations have, 
in general, been made without affecting the inter- 
changeability of the components between old and new. 
Moreover, both old and new locomotives can be 
operated two or three coupled in tandem, in which 
case they are controlled from the leading locomotive 
by one driver and his assistant. 

The weight in working order of the new locomotives is 
65-6 tons with 16-4 tons on each driving axle. The 
electrical equipment consists of four 300-h.p. motors 
giving a tractive effort on full field of 21,200 lb. on 
the one-hour rating. The speed at- this rating is 
21-5 m.p.h. The corresponding figures for continuous 
rating are 16,400 Ib. and 23 m.p.h. Of the total 
weight of 65-6 tons, 27-4 tons is accounted for by 
the electrical equipment. The locomotives are of the 
0-4 + 4-0 type and are designed to run on a 3-ft. 6-in. 
track. The overall length is 43 ft. 6 in. and the 
overall height from the rails with the pantograph in 
the lowered position is 13 ft. The overall width of 
the body is 9 ft. 24 in. and the diameter of the driving 
wheels is 4 ft. The total wheel-base is 30 ft. 11 in. 
and the bogie wheel-base is 9 ft. 3 in. The distance 
between the bogie centres is 21 ft. 8 in. The bodies of 
five of the units were constructed by Messrs. The Swiss 
Locomotive Company, Winterthur, while those of the 





* Sce ENGINEERING, vol. cxxv, page 650 et seq. (1928). 
| See ENGINEERING, vol. cxvii, page 597 (1924). 
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remaining 25 were buiit by Messrs. Hawthorn, Leslie 
and Company, Newcastlc-on-Tyne. All the bogies, 
gearing, traction and auxiliary motors, generators, 
pantagraphs, and switch and control gear are being 
made by Messrs. The Metropolitan. Vickers Electrical 
Company, Limited, Trafford Park, Maachester, at 
whose works the locomotives are also being assembled. 

The drawgear is of the Alliance automatic type, 
this having now replaced the original gear on the 
existing stock. The new locomotives are also fitted 
with Timken roller-bearing axle-boxes, as, although 
no trouble has been experienced with the white-metal 
journal axle-boxes of the original 95 locomotives, it 
is hoped that savings from reduced friction and Iubri- 
cation attention will be secured. On the traction 
motors, the waste-lubricated white-metal bearings 
have been replaced by roller bearings for the same 
reason. On the original locomotives the drive was 
through a pinion on the motor shaft to a solid gear 
wheel on the axle. In the new locomotives a spring 
gear wheel is fitted to cushion the drive. 

As before, the auxiliary equipment consists of an 
air compressor, an exhauster, and two motor-generators 
of 16 kW and 28 kW capacity, respectively. The 
air compressor, which supplies the locomotive brakes 
and the electro-pneumatie control gear, is of the two- 
cylinder reciprocating Westinghouse type and is driven 
by a 110-volt direct-current motor. The exhauster, 
which produces vacuum for the train brakes, is of the 
Reavell rotary drum pattern and is also driven by a 110- 
volt motor. Unlike those on the earlier locomotives, 
it is fitted with a fan and cover to reduce the working 
temperature. The motor-generators each consist of a 
3,000-volt motor, a direct-current generator and a 
direct-coupled blower, which supplies air for ventilating 
the main motors. The smaller set works in conjunc- 
tion with a battery and supplies the lighting and 
control circuits and the compressor and exhauster 
motors. The larger set acts as an exciter to the main 
motors when the latter are re-generating. On the 
earlier motor-generator sets the 3,000-volt motors had 
two commutators connected in series. Owing to 
improvements in design it has been possible to replace 
these by a single commutator, with a consequent saving 
both in bulk and weight. 

The most extensive changes that have been made 
are, however, those connected with the layout of the 
electro-pneumatic control gear. It is claimed that 
these give better cooling and ventilation, easier access 
for maintenance and a reduction in the time a loco- 
motive is kept out of commission during its regular 
five-yearly overhaul. There is a driver’s cab at both 
ends on both the old and new locomotives, as well as a 
corridor connecting the two cabs and a central high- 
tension compartment containing all the 3,000-volt 
control apparatus. This compartment has an inter- 
locked deor, which can only be opened when the 
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peu are down and earthed. On the new 
ocomotives, the original single high-tension compart- 
ment is replaced by one which is divided into three 
sections. The centre section contains the unit switches 
and other control gear, while the outer sections house 
the main starting and other resistances. The clerestory 
roof, which was originally provided to carry away the 
heat from the resistances, has been replaced by large 
mesh-covered holes in the floor through which cool air 
enters, while the heated air passes away through cowls 
in the roof. The dust which is drawn in is excluded 
from the cooled equipment by sliding doors between 
the sections, which are normally kept closed. 

A notable alteration is that all the 3,000-volt control 
apparatus is arranged in two groups, which face each 
other across the body of the locomotive. Accessibility 
is provided by allowing ample space in front of and 
behind each equipment. Any unit switch can be 
removed and replaced by a new switch in a very short 
time and during the five-yearly general overhaul either 
switch-group can be taken out through the top of the 
locomotive and immediately replaced by a’ recondi- 
tioned switch-group, thereby saving several days in 
the time during which the locomotive is out of com- 
mission. One of the switch-groups is illustrated in Fig. 3, 
page 24. At the topis shown a double-element overload 
relay, while immediately below are eleven 3,000-volt 
main unit switches. At the bottom, from left to right, 
are two stabilising resistance switches, a motor regen- 
eration change-over drum switch, a series-parallel motor 
combination drum switch, a terminal board, a reverser 
drum switch, and two exciter field switches. All the 
control wires to the magnet valves and interlocks are 
permanently connected to the front terminal board, 
so that it is only necessary to remove the external 
power and control connections from the back of the 
switch-group before lifting out the complete assembly. 

The three drum switches just referred to are more 
compact than the earlier cam-switch groups. They 
also have a lower contact voltage drop and it is hoped 
will require less maintenance. Similar gains in compact- 
ness and maintenance costs have, it is ¢elainied, been 
effected by substituting four smaller electro-pneumatic 
unit switches for the cam-switch group used on the 
original locomotives to give reduced field running 
notches, The control gear on the two motor-generators 
has also been simplified and made more compact by 
the use of a new type of fuse and contactor, whic 
enables the 3,000-volt motors to be switched on to the 
line without the use of starting resistances. In the 
original locomotives the higher resistance steps of the 
starting and regenerative stabilising resistances were of 
metal strip, the remainder being of cast-iron, In the 
new locomotives cast-iron grids alone are used as these 
also make for greater compactness and owing to their 
higher capacity enable abnormal shunting and train- 
marshalling operations to be effected with much less 
risk of overheating. . Fig. 2 is a view of one of the 
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resistance compartments with the cast iron main 
resistance grids above and two of the metal strip 
frames which are connected in circuit with the high 
voltage motors of the motor generators below. 

Fig. 4 is an illustration of one of the new driver's 
cabs, from which it will be seen that edgewise instru- 
ments have been substituted for those of the circular 
pattern. This allows of larger windows and improves 
the driver's outlook along the track. 

The new layout of the high voltage compartment, 
coupled with the omission of the ventilating clerestory, 
allows the roof of the locomotive to be level from end 
to end, as shown in Fig. 1. The result is a more 
convenient arrangement of the roof gear, such as the 
isolating switches, choke coil and lighting arresters. 
All the connections are now of bare copper strip 
supported on porcelain insulators, instead of cables 
drawn into conduit. The original pantographs had two 
collecting pans and a contact pressure against the 
overhead line of 26 lb. The new pantographs have 
only one pan and exert a pressure of 16 lb., so that the 
wear should be reduced. They also weigh 400 Ib. less 
than the old ones, are more rigid transversely, and more 
easily follow a varying height of overhead line without 
sparking. An additional valuable change is that when 
the pantagraph is raised or lowered, there is no shock 
to the line or the roof of the locomotive. 


PROGRESS IN AIR SURVEYS. 


For many years it has been recognised that where 
the ground to be surveyec is difficult of access and 
transport is costly and also where the question of 
time is an important factor, the aeroplane may 
provide an economical method of survey. In the pre- 
paration of anti-malarial schemes, for river-training 
work and registering silting at points of discharge, 
and especially for surveys showing the effect of 
deforestation, the air survey will give a great dea] of 
detail which the land survey can only show with 
difficulty and often at a prohibitive cost. It can now 








be said, moreover, that, generally, air photography can 
be used for detail survey within a triangulated control, 
as a substitute for plane-tabling, and that, as its 
technique improves, it may increasingly eliminate or 
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take over some or all of the functions of tertiary 
triangulation. 

The second report recently issued by the Air Survey 
Committee,* which was constituted to initiate research 
and arrange for the interchange of information, records 
the great progress made during the fifteen years of 
its existence; the range of work at the present 
time may be judged by the inclusion in the report 
of data relating to an experimental survey for the 
London Midland and Scottish Railway and the 
vertical photographic programme of the Houston- 
Mount Everest Flight of 1933. 

The problem of air survey may be divided into 
two distinct groups, viz., photographic and carto- 
graphic, and the development of aerial surveying 
consists largely in the invention and design of apparatus 
which will measure the much-reduced photographic 
images of the landscape in the most convenient, the 
most rapid, and the most accurate manner. Every 
detail of the camera and its equipment has been under 
examination, one of the most important recent advances 
being in the design of a seven-lens cell which can replace 
the single lens of the ordinary F.24 film camera and 
is expected to produce a print 9 in. square, repre- 
senting an angular perspective field of 120 deg. This 
represents a reduction in flying required to photograph 
any given area, and the enlarged field makes it possible 
to visualise, for the first time, the vertices of a third- 
or fourth-order triangulation on a single print. This 
development is the direct result of the demands made 
by the committee on the lens manufacturers. 

The cartographic problem in air survey is that of 
deducing from a series of photographs, which show 
the ground in perspective in two dimensions only, the 
positions and heights of all features which have to 
appear on the map. As soon as the study of the deter- 
mination of heights from air photographs was under- 
taken it was found that the principal source of error 
did not arise from uncontrolled tilts of the aerial 
camera. It appeared that the tilt was neither the only 
nor always the most important source of error, and 
that shutter and lens distortion, paper and film 
shrinkage, as well as other factors, contributed their 
quota to the error in the final results. 


* H.M. Stationery Office. [Price 4s. net.] 
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This question of contours is an important feature 
in maps required by the engineer. In Canada the 
“high oblique” method has been extensively used. 
The image of the visible horizon on a high oblique of 
flat country enables the tilt to be determined, and the 
altitude being known a perspective diagram may be 
drawn, i.e., the perspective view of an imaginary 
system of squares laid out on the ground. The detail 
may thus be transferred, square for square, from 
the oblique picture to a corresponding square reticula- 
tion drawn on the map. The method is of value in 
flat country where the detail is sharply defined. The 
Arundel method, due largely to the researches of 
Major Hotine, R.E., depends on air navigation in long 
straight flights, photographs taken vertically with 
suitable overlaps, and a special stereoscopic plotting 
technique. This method has found a wide range of 
use. These two methods are approximate, though in 
many cases ample for the purpose in view. For the 
maximum precision a method must be devised which is 
theoretically exact and enables the tilts, however small, 
to be taken fully into account. For this a compound 
stereoscope is required, and the full three-dimensional 
solution demands a rather complicated instrument. 

By the use of the automatic pilot there is a con- 
siderable saving in flying time and photographic 
material; also, the standard of photography and 
freedom from tilt is vastly superior to that produced 
by the best-trained pilot using manual control. 

The cost of air survey in developed areas, where the 
ground is easy of access, may show no reduction in 
costs over traditional practice, but there are un- 
doubtedly many cases in which air survey may 
provide an economic solution for a survey problem, 
the cost of which would otherwise rule it out of con- 
sideration. The report of the Air Survey Committee 
referred to deals with typical examples of work accom- 
plished, as well as with the developments in methods 
and appliances, and anyone desirous of keeping abreast 
of the subject will find much to interest him in it 








COLLIERIES IN NORTHERN FRance.—In April the out- 
put of coal from mines in the Nord and Pas-de-Calais 
departments of France was 2,402,375 tons, compared 
with 2,584,000 tons in April, 1936, the number of working 
days being identical. 
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EXPERIMENTS ON MODEL SCREW 
PROPELLERS WITH WIDE BLADES.* 
By R. W. L. Gawn, R.C.N.C. 


THE experiments with which this paper is concerned 
are an extension of those described by the late Mr. R. E. 
Froude to the Institution in 1908.¢ This notable paper, 
by virtue of the expression for thrust, logically deve- 
loped from simple theoretical considerations, and 
curves of efficiency, threw considerable light on the 
effects of diameter, pitch, revolutions per minute, and 
speed of advance on propeller performance. Its sub- 
stance formed the basis for the design of propellers of 
H.M. ships for some years prior to its publication, and 
for many years subsequently, with but slight modifica- 
tion based on speed-trial analysis. The information 
covered the range of propellers suitable for recipro- 
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_, Fig-4. VARIATION OF BLADE FACTOR WITH DISC AREARATIO—_— 


uniformly 0-64 ft, to centre of shaft, and speed of 


advance generally 300 ft. per minute. The model pro- 
pellers each had three blades without skewback, and 
the outline of the blades was elliptical, as with the first 
series of 12 propellers. The blade sections were of 
segmental shape to conform with the previous series. 
The method of experiment was substantially the same 
as that described in Mr. Froude’s paper. The experi- 
ments were of the “open-water” type, without a 
model in front, the screw being mounted at the forward 
end of the shaft which drove it, the whole advancing 
through the water at a prescribed speed, the screw 
being driven at prescribed revolutions per minute, 
and the thrust and torque being measured. Each set 
of experiments included runs at the same speed, but 
at different slip ratios, 
followed by a series with 
a turbine brake dynamo- 
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cating steam machinery, and met the need for fast- 
running propellers of small diameter and greater blade 
width, consequent on the adoption of the steam 
turbine. 

Larger and faster ships led to propellers of larger 
blade widths, ultimately exceeding those dealt with 
in the paper. This situation was met by an extra- 
polation of the thrust and efficiency curves by R. E. 
Froude for Admiralty purposes, governed partly by 
theoretical considerations, both as regards blade width 
and pitch ratio, and qualified in some respects by speed- 
trial experience. Later trial results suggested that the 
extrapolated curves were reliable as regards thrust, 
but required some verification as to efficiency. This 
conclusion was supported by tests on warship propellers 
although discrepancies were revealed in the case of the 
widest blades. These differences reacted not only on 
the choice of propeller dimensions for a design, but, 
of greater importance still as affecting size and displace- 
ment of ship, on the selectiox of revolutions per 
minute. 

Eventually, under the direction of Mr. M. P. Payne, 
who succeeded Mr. R. E. Froude as Superintendent of 
the Admiralty Experiment Works, Haslar, a further 
series of propellers was tested to extend the 1908 curves. 
The results are recorded in the present paper. 

The experiments were made with the same apparatus 
and in the same tank as Froude’s series. The pro- 
pellers were of the same diameter, namely, 0-8 ft., 
the same small size of boss, viz., 0-08 ft. diameter, 
and the same small blade thickness equal to 0-035 of 
the diameter at the propeller axis. The immersion was 





* Paper read before the Institution of Naval Archi- 
tects, on Thursday, March 18, 1937. 
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meter to measure the friction of the apparatus. 
The new series of 20 propellers covered a range of 
face-pitch ratio from 0-8 to 1-4 as with the 1908 curves, 
but a range of disc-area ratio of 0-7 to 1-1, as com- 
pared with 0-3 to 0-525 for the former series. Two 
screws of the 1908 series were also tried as a check 
on the curves, with satisfactory results. 

The experiments extended up to a slip ratio of 40 per 
cent. in a few cases, but generally the reliable limit 
was little more than 35 per cent. slip. The slip ratio 
was based on the effective pitch of the propeller, as 
deduced from the revolutions per minute for zero 
thrust found by experiment. One of the screws has 
since been tested on a larger screw dynamometer up 
to a slip ratio of 55 per cent. The results were in good 
agreement as regards torque, and were within 2 per 
cent. as regards thrust. 

Analysis of Results——The experiment results were 
first plotted as curves of thrust, torque, and efficiency 
to a base of revolutions per minute for each screw. 
The efficiencies were then faired to a base of disc-area 
ratio, curves of efficiency for a series of effective pitch 
ratios being drawn through the experiment spots on 
separate diagrams for each increment of 5 per cent. 
slip between 10 per cent. and 35 per cent. In the 1908 
paper, curves of efficiency for a series of pitch ratios 
are given for a disc-area ratio of 0-45, together with 
curves of efficiency correction at the various pitch 
ratios for a range of disc-area ratio from 0-3 to 0-8; 
these were used as a guide in fairing. 

Efficiency.—The efficiency corrections represent the 
difference of efficiency from that of a standard disc- 
area ratio, taken for convenience as 0-45, as in the 
earlier experiments. The curves tend to exaggerate 








the efficiency at 20 per cent. slip by about | per cent., 


and decrease it by an equal amount at 35 per cent. 
slip, but over the working range of 25 per cent. to 30 per 
cent. slip the effect is small. The most important 
difference is at 35 per cent. slip and 1-1 disc-area ratio. 
the final curves then understating the efficiency by 
1}? per cent. at 0-8 pitch ratio and 1 per cent. at 
1-4 pitch ratio. 

In Fig. 3 the efficiency correction curves represent 
the average correction over the slip range. The 
greater convenience in using the average may well be 
regarded as more important than the nominal sacrifice 
in accuracy involved. 

Thrust.—The curve of experiment thrust for each 
screw was compared with that predicted by the 1908 
curves, using the effective pitch ratio found by experi- 





Fig. 5. COMPARISON OF MEASURED THRUST WITH THRUST BY R.E. FROUDES 
From R.E.Froude’s 1908 Results 
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ment and the slip appropriate to it. Agreement was 
generally good up to 0-8 disc-area ratio. In general, 
the formula under-estimated the thrust of the screws 
at the larger disc-area ratios, particularly 1-0 and 1-1. 
The difference was probably due to an over-simplifica- 
tion of the formula, but a slight modification of the 
blade factor curve, as shown in Fig. 4, reduces it. 
Some consideration has been given to the possibility 
of modifying the formula to bring it into closer agree- 


ment. The formula propounded by Froude in his 
1908 paper is :— 
2apPt 2i 
Thrust horse-power = D*® V? B ——— y 
Pp 

where :— 

D = diameter of screw in feet. 

V= d of advance in knots. 

B = blade factor and is a function of disc-area ratio 


only, increasing as the disc-area ratio increases. 
p = analysis pitch ratio. 


y 


1-0032162 s (1 — 0-08 s) 
(1 — 6? 





= a function of slip = 


where 8 = slip ratio. 

Curves are shown in Fig 5 giving the ratio between 
the experiment thrust of the new screws and that 
derived from the formula. Modified curves, appro- 
priate to the slight change in blade factor referred to 
above, are also shown, and are seen to be a closer 
approach to unity. It would appear that better 
agreement still would be secured over the range of 
working slip (of 25 per cent. to 35 per cent.) at the 
larger disc-area ratios if the term (1 — 0-08 8) were 
omitted from the calculation of y. It is also clear 


+ : 
that the 2+?" term is not completely adequate, but 


no consistent simple modification can be suggested to 
replace it. The differences between the formula with 
the modified blade factor and experiment results are 
only important at 1-1 dise-area ratio, where the maxi- 
mum excess of the measured thrust is 4 per cent. at 
35 per cent. slip, reducing to zero at 20 per cent. slip. 

Analysis Disc-Area Ratio.—Froude’s paper indicates 
that the total area of blade outline is reckoned without 
allowance for the portion covered by the boss, in the 
model propellers, from 3 per cent. to 4 per cent. In 
computing the ratio for ship propellers, practice at 
Haslar to allow 20 per cent. for the portion within 
the boss, i.e., disc-area ratio = 1-25 x (total developed 
blade area outside boss divided by the area of disc). 
This factor of 1-25 is not applicable to modern pro- 
pellers of smaller boss proportion and wider blades. 
For general use, a factor of 1-125 appears appropriate 
for models of ship propellers and for speed-trial analysis. 

Analysis Pitch Factor.—In the model results the 
pitch is taken as the advance per revolution at zero 
thrust deduced from the experiments, and differs from 
the face pitch of construction. The pitch so obtained, 
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called the effective or analysis pitch, exceeded the face | experiments with wider blades the excess is only 
Nevertheless, the results are con- 
the 1908 paper on the average, but in the present | sistent with the earlier series, as shown by the curves | thickness comparable with the present series, quoted 


pitch of the model propellers by about 8 per cent. in| about 3 per cent. 






Coefficient of advance J = 


N = Rate of revolutions; p = Density of fluid. 
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in Fig. 7, which also includes the results of D. W. 
Taylor’s experiments for thin-bladed screws of a 
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by Professor T. B. Abell in 1910.* This ratio between 
analysis pitch and face pitch is conveniently known 
as the analysis pitch factor. To allow for the differ- 
ences of condition between ship propellers and model 
propellers, Froude compared the calculated thrust of 
ship screws on speed trials and that deduced from the 
resistance of the ship, in the speed-trial results of four 
cruisers, and found that agreement between ship- 
propeller thrust, calculated from the formula, and 
naked-hull resistance of ship as augmented by screw 
action and deduced from model experiments, was 
obtained if the pitch factor was taken as 1-02. The 
factor for correlating augmented resistance of ship, 
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efficiency curves derived from William Froude’s blade 
element theory (see Trans. I.N.A., vol. xix, 1878). 
Present propeller theory is really a development of 
this old theory of William Froude, qualified by allowing 


for the acceleration of the race before the propeller | 


in accordance with R. E. Froude’s momentum theory 
(see Trans. I.N.A., vol. xxx, 1889). A comparison 
has been made between the performance of these wide- 
bladed propellers and that deduced from the modern 
propeller theory. The form used for this purpose is 
that known as the vortex theory, developed by 
H. Glauert in R. and M., No. 786 of the Aeronautical 
Research Committee, and confirmed by tests of air- 
screws, notably those pub- 
lished in R. and M., No. 1673, 
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including appendages, with screw thrust from formula, 
as deduced from measured-mile results of present-day 
warships, is about 1-05. If the thrust be equated to 
the naked hull only, Froude’s factor of 1-02 is still 
true for present-day ships. The factor of 1-05 deduced 
from speed trials is fairly well endorsed by tank tests 
of service-type screws, 

The diameter of boss and blade thickness of the 
present model propellers are to scale appreciably less 
than in modern warship propellers, but comparative 
tests on models of warship propellers indicate that the 
effect of the differences can be allowed for by a small 
change in pitch factor. Generally, there is a slight 
efficiency advantage attributed to the methodical 
series type. The pitch factor of the service-type 
model propellers here considered is between 1-04 and 
1-05, as compared with 1 -03 for the thinner methodical 
series type. 

Propeller Calculations and Design.—In the analysis, 
effort was made to link the performance of the series 
of propellers of wide blades with the three-bladed pro- 
pellers of less width considered by Froude. As regards 
the thrust, the formula devised in 1908 can be accepted 
as applying within reasonable limits over the large 
range of disc-area ratio from 0-3 to 1-1, when associated 
with the blade-factor curve given in Fig. 4. The 
curves of efficiency for three-bladed propellers of 0-45 
disc-area ratio given in the 1908 paper still apply, and 
can be used to predict efficiencies for various blade 
widths comprised within the range of disc-area ratio 
0-3 to 1-1, when associated with the efficiency correc- 
tion curves in Fig. 3 of the present paper. The latter 
give the correction to be applied to the curves for 0-45 
disc-area ratio for various blade widths and pitch ratios. 
Briefly, the efficiency correction curve in Fig. 3 and 
the blade factor curve in Fig. 4 of the present paper 
extend and replace the corresponding curves in Froude’s 
1908 paper, but the propeller efficiency and performance 
curves for three-bladed propellers, in the 1908 paper, 
are not amended by the new experiments, and are 
reproduced in Figs. 9 and 10 of the present paper for 
completeness. These curves are shown in Fig, 11, as 
curves of thrust coefficient, torque coefficient, and 
efficiency, the coefficients being the non-dimensional 
functions recommended by the Tank Superintendents’ 
Conference, 1933. They are shown for four disc-area 
ratios only in order to reduce the number of curves. 
The coefficients for other disc-area ratios can be derived 
either by interpolation or direct from the performance 
and efficiency curves in Figs, 3, 4, 9 and 10. 

A feature of Froude’s 1908 paper was the theoretical 
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Particulars of Model Propeller. 


of warship propellers, and 
typical curves showing a 
comparison with model ex- 
periment results for one pro- 
peller are given in Fig. 12. 
The curves are plotted to 
the non-dimensional coeffi- 
cients recommended by the 
Tank Superintendents’ Con- 
ference, 1933. There is a 
substantial difference in the 
two sets of efficiency curves, 
although this is insignificant 
when compared with the ex- 
traordinary difference in the 
thrust and torque curves. 
The calculated thrust at 
working slip is about 40 per 
cent. in excess, and the cal- 
culated torque about 50 per 











0-8 ft. cent. in excess of the corre- 

1-069 ft sponding experiment results. 

oe It is clear that some consider- 

blade area 0-403 sq.ft. able modification of the 
vortex theory is necessary 

blades ... : . : : 
4 before it can be usefully 


considered for wide-bladed 
propellers such as are fitted to warships. The theory 
as it stands does not allow for mutual interference of the 
blades, which is noticeable even with narrow blades, 
and must be more marked with wide blades, especially 
if the pitch ratio is low. The theory suggests that the 
thrust and torque on a blade element at a given radius 
are closely related to the blade width at that radius ; 
and for a given diameter, pitch, and shape of outline 
this means that the thrust and torque increase rapidly 
with disc-area ratio. The blade-factor curve in Fig. 4 
shows that the thrust of a three-bladed elliptical pro- 
peller of the same pitch and diameter and of 1-0 disc- 
area ratio is 13 per cent. greater than that of a propeller 
of 0-5 disc-area ratio, whereas according to the vortex 
theory the excess would be about 35 per cent. This 
indicates the necessity of applying a correction for very 
wide blades. Helmbold (Werft Reederei Hafen, xiv, 
1933) found a difference between the axial velocity 
at the leading and trailing edges of a blade section, and 
it is to be hoped that work along his, or other, lines 
may provide a more satisfactory theoretical solution to 
the problem of the warship propeller in open water. 








THE MAXIMUM CAPACITY OF 
CHIMNEYS. 
By E. C. Bort, M.Sc. 


It is generally agreed that there is a certain tempera- 
ture at which the capacity of a chimney working under 
natural draught conditions is a maximum, but expres- 
sions for this maximum differ. The following expression 
is deduced by equating quantities of flue gas at the 
chimney temperature and at the temperature at which 
the densities of flue gas and air at atmospheric tempera- 
ture are equal. 

Let ta = atmospheric temperature; ¢, = tempera- 
ture at which chimney gases have same density as air 
at tg; t+ t, = actual temperature of chimney gases ; 
V = velocity of chimney gases; A = cross-sectional 
area of chimney; W = mass velocity of chimney 
gases; H = height of chimney = height of column of 
gas at temperature ¢.; H + 4 H = height of same 
column of gas at temperature ¢+ ¢,; d, and dg = 
densities of chimney gas and air respectively at 0 deg. 
C.; d,=density of chimney gas at t+ ¢,; 
a = coefficient of expansion of gases; g = gravita- 
tional constant. 
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where ¢ + ¢, = temperature of maximum capacity of 
the chimney. Let T,, Tg and T = absolute tempera- 
tures corresponding to ¢,, tg and ¢ +- ¢,, respectively, 
then 


de _ ta 
Te Ta 
or 
1 
lo = Tz .  — 273. 
€ a da 


Substituting for ¢, in equation (1), 


1 de 
t+te=-+2(Tg.—< — 273 
c a ( a da ‘ ) 
2T,. — 273 
da 
then 
le 
T= 23T..> 2 
‘a (2) 
which expression was obtained by Mingle.* If, at 


any temperature, the densities of chimney gas and air 
are equal, the temperature of maximum capacity is 


+ 2ty.t T=2, Ta is given by Rankine.t A 
550 deg. F. above Ty with a very 
broad maximum; when T — Ty = 300 deg. F. and 
212 deg. F., the draught is 0-96 and 0-90 of the maxi- 
mum, respectively, but this fraction decreases very 
rapidly with a further decrease in T — Ty. This rapid 
decrease explains the difficulties of chimney draught 
experienced with washed flue gases. 


graph§ gives T 








THE HOLMAN REVERSIBLE 
AIR WENCH. 


THERE is an obvious advantage, particularly in the 
smaller classes of engineering contracts, in avoiding 
unnecessary duplication of motive power, and where 
compressed air is being employed for the operation of 
jackhammers, drills, and other tools required by the 
nature of the undertaking, it may frequently prove 
more economical to use air also for hoisting and haulage, 
than to introduce an additional source of power for 
duties which, in many cases, occur only intermittently. 
For a number of years the “ Superhaul”’ portable 
compressed-air hoists, manufactured by Messrs. 
Holman Brothers, Limited, Camborne, have been used 
in such connections, to an extent that indicated a field 
for a smaller and less expensive machine of a similar 
type. The result has been the production of the 
5-h.p. air winch, the latest model of which is illustrated 
in Figs. 1 and 2, page 28. 

Several patterns of air winch have been made, 
and there are two ‘“ marks” of the reversing model 
here described, namely, the H.Y. and the H.Y.L. 
Both, however, are identical in internal arrangement, 
the difference being that the H.Y. machine illustrated 
has a drum 6 in. in diameter and 6 in. long, holding 
260 ft. of }-in. rope, while the H.Y.L. model has a 
drum 8 in. long, capable of holding 416 ft. of the same 
rope. In the width, 13} in., and the height, which is 
164 in., the machines are exactly similar, and the 
power is the same in each case, the unit employed 
being a Hele-Shaw-Beacham four-cylinder air motor, 
with cylinders 3-in. bore and }-in. stroke. Motors of 
this make have been described on a number of occasions 
in ENGINEERING in conjunction with various machines 
to which they were applied, but it may be convenient 
to recall in outline the main features of the design, 
as shown in the sectional drawing, Fig. 2. The four 
cylinders, 3 in. in diameter, and having a stroke of 
}§ in., are bored radially in a cylinder block which 
rotates round a central valve, the port opening of 








* Mingle, Draft and Capacity of Chimneys. 
+ Davis, Handbook of Chemical Engineering, Vol. 2, 
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e 46. 
~ Rankine, Steam Engine, page 288. 
§ Darling, Heat for Engineers, page 349. 
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which is seen in full elevation in the figure Passages 
for the air supply and exhaust are formed in the valve, 
the air being admitted from the pipe-line through an 
inlet branch tapped ? in. B.S.P. thread, and exhausted 
to atmosphere through the dual-chambered silencer 
attached to the end cover. The gudgeon pins of the 
four pistons are extended at each end to carry bushed 
rollers travelling in annular grooves machined in two 
floating rings which are eccentrically mounted on 
either side of the cylinder block. The reversing 
handle, seen to the right of the figure, and provided 
with a spring locking-pin, operates to rotate the central 
valve, so altering the positions of the ports in relation 
to the dead centre. When the handle is upright the air 
supply is cut off. 

The motor is contained in a casing attached by 
studs and nuts to one side of a recessed vertical ring 
forming part of the cast-steel baseplate and accom- 
modating the first reduction of the transmission 
gearing. On the other side of the vertical ring is a 
long spigot or axle of large diameter, on which is 
mounted the winding drum. The motor drives through 
1 pinion, integral with a splined shaft which slides in 
the cylinder biock and is co-axial with the block and 
the central valve, driving a first-reduction wheel carried 
on a short shaft in the lower part of the baseplate. 
This second motion shaft is supported in a ball bearing 
in the motor casing and a roller bearing in the base 
casting, the wheel rotating between the two bearings. 
The projection of the shaft beyond the roller bearing 
passes through an oil-seal formed in an annular recess 
in the base casting, and carries at its extremity a 
pinion engaging with an internally-toothed ring within 
the brake drum, the overall gear ratio of the standard 
model being 33-9 to I. The brake, of the toggle- 
operated band type, and hand-controlled, is fitted in 
a circumferential recess on the flange, and is capable 
of holding the load when winding in either direction. 
It is self-locking when the handle is in the “on” 
position, as shown in Fig. 1. A screw adjustment is 
provided for taking up wear on the brake-lining and 
the drum 

The motor can be disconnected from the winding 
drum by means of the lever on the top of the casing, 
whick operates to disengage the first-motion pinion trom 
the spur whee! by sliding the splined shaft axially, to 
the left in the sectional arrangement, Fig. 2, the 
pinion then passing into the cylindrical bore of the 
boss, which serves to guide and support the ball 
bearing on the end of the pinion shaft. For lightness 
the bore of the guide is continued as a cored hole, of 
reduced diameter, through the centre of the projection 
carrying the winding drum, the end of the hole being 
sealed with a cover plate, secured by studs and nuts, 
to prevent loss of oil. For ‘he same reason the vertical 
shaft of the disengaging gear is provided with a stuffing- 
box where it passes through the boss on the motor 
casing. 

Lubrication of the motor and first-reduction gearing 
is by oil, with the addition of grease, injected by a 
Stauffer screw-down grease cup, for the internal gear 
and the ball bearings. A grease cup is also provided 
in the end of the winding-drum axle, feeding into a 
longitudinal groove, the surplus passing through the 
running clearance between the boss of the drum and 
the shoulder on the axle to lubricate the second- 
reduction gear inside the brake-drum. As the winch 
designed to be used in two positions, either 
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bolted down to a level foundation or, alternatively, 
secured by clamps to a vertical stanchion—in which 
case the plane of the baseplate also is vertical, the 
clamps being attached to its underside—the oil level 
and drain plugs are so placed as to serve in either 
position. On the motor casing the plugs are situated 
90 deg. apart, so that the drain plug in one position 
becomes the oil-level plug in the other, and vice versa, 
The single oil-filling plug serves in either case, the 
effect of the changed position being merely to transfer 
it to the other side of the vertical centre-line. On the 
gearbox there are four plugs, the functions of the oil 
filler and oil-level plugs being interchanged, and a 
separate drain plug provided for each position. 

The lifting capacity of the winch, with the cable 
drum half-full, when supplied with air at 60-1b. pressure 
per square inch, is stated to be 1,040 Ib. at 60 ft. per 
minute, or 880 Ib. at 100 ft. per minute ; and with air 
at 80-lb. pressure, 1,600 Ib. and 1,400 Ib., respectively. 
The drum capacities given above are for #-in. rope ; 
}-in, rope can be used if desired, with a corresponding 
reduction in available length to 140 ft. on a short 
drum, or 224 ft. on a longdrum. For lighter work at 
a greater distance a ¥-in. rope may be employed, the 
drums then holding 370 ft. and 600 ft., respectively. 
The overall length of the machine with a short drum is 
24} in., and with a long drum, 27} in., the corresponding 
net weights being 265 Ib. and 275 lb. The standard 
pattern of clamp for attachment to a stanchion either 
34 in. or 4} in. in diameter (the most usual sizes) adds 
25 Ib. to the weight. The recessed and ribbed foot of 
the baseplate, which is roughly semi-circular in plan, 
is provided with four bosses cored to take }-in. holding- 
down bolts. The construction of the machine through- 
out is robust, and the enclosed mechanism and simple 
control gear make it suitable for use by unskilled or 
native labour under the severe operating conditions 
encountered in general contracting work. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


THE Society of Glass Technology, which will celebrate 
its twenty-first birthday in November of this year, 
paid its second visit to Scotland on May 27, 28 and 29. 
the first visit having taken place in 1920. A varied 
programme was carried through, including visits to 
works, technical sessions, and a motor tour of the 
Three Lochs. The works visited were the Levenseat 
Sand Quarries of Messrs. General Refractories, Limited, 
who entertained members to luncheon at the North 
British Hotel, Edinburgh ; the Edinburgh and Leith 
Flint Glass Works, Edinburgh; and the Castlecary 
and Manuel Works of Messrs. John G. Stein and Com- 
pany, Limited, manufacturers of refractory materials, 
who provided transport to and from their works. The 
Scottish glass manufacturers entertained the members 
to luncheon in Glasgow, and acted as hosts on the 
motor tour of the Three Lochs. 

The technical sessions were held on Friday, May 28, 
at the Royal Technical College, Glasgow, where members 
were welcomed by the Director of the College, Sir Arthur 
J. C. Huddleston, C.M.G. Five papers were presented. 
The first entitled ““ The Ternary System FeO-Al,0,- 
SiO,,”” was by Professor R. Hay, Ph.D., Dr. J. White, 
and Mr. T. H. Caulfield, B.Sc. Dr. White, presenting 
the paper, said that work on thermal diagrams had been 
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carried out for the last few years in the Metallurgy 
Department of the Royal Technical College, Glasgow. 
The system described in the paper was studied by 
taking heating and cooling curves of mixtures contained 
in molybdenum crucibles. To enable heating to be 
carried out in a neutral atmosphere, a Pythagoras 
tube was inserted in the molybdenum-wound furnace 
employed. The main features of the ternary diagram 
was that no ternary compound appeared to exist, but 
the binary compounds fayalite (2FeO.SiO,), spinel 
(FeO.Al,0,), and mullite (3A1,0,.Si0,) occurred. There 
were three ternary eutectics at approximately FeO 62, 
Al,O0, 3, SiO, 35 per cent. (melting point, 980 deg. C.), 
FeO 68, Al,O, 3, SiO, 29 per cent. (melting point, 
1,002 deg. C.) and FeO 72, Al,O, 3, SiO, 25 per eent. 
(melting point, 1,080 deg. C.). These were connected 
by a series of binary eutectic troughs running from 
the silica-mullite eutectic to the ferrous oxide-spine] 
eutectic. With Al,O, contents above 5 per cent., 
approximately, the liquidus surface rose very steeply, 
giving very long melting ranges, the temperature 
rising regularly to 2,050 deg. C., the melting point of 
pure Al,O,. A fourth ternary point resulted from the 
intersection of the peritectic planes of mullite and 
spinel, and gave rise to a dip running up the liquidus 
slope. Alongside this dip and corresponding to the 
position of the mullite-faylite binary, a well-marked 
ridge occurred. The practical applications of the 
diagram to the slagging of firebricks in contact with 
slags containing ferrous oxide, and to the vitrification 
of clays containing iron oxides were indicated. 

The second paper, ‘‘ A Note on Refractoriness under 
Load Test,” by Mr. H. C. Biggs, dealt with the growing 
importance of the refractoriness-under-load test in 
view of the extended application of insulating materials 
in glass furnaces. Mr. Biggs pointed out that the ordi- 
nary refractoriness of a material offered no key to its 
high temperature load-bearing capacity. He then 
described an apparatus which had been designed in the 
Research Laboratories of Messrs. John G. Stein and 
Company, Limited, for determining this property, 
emphasising the essential requirements of any method 
of applying this type of test. The special form of 
apparatus described could be utilised for tests in which 
(a) under a fixed load the temperature was increased at 
a standard rate, a continuous record being made of the 
alteration in height of the test piece, and (6) under 
conditions of fixed load and constant temperature a 
record was made of the rate of subsidence of the 
specimen. Readings were obtained by an Ames dial, 
and a modification of the loading and recording 
arrangement enabled the influence of the expansion of 
the refractory support and pressure-transmission rod to 
be eliminated. 

The third paper, entitled “ A Note on a Device for 
the Examination of Cords, Inhomogeneities and Surface 
Unevenness in Glasses,” was by Dr. E. Seddon, In 
his introductory remarks, Dr. Seddon referred to the 
difficulty attending the detection of defects in glassware, 
such as stones, cords, seed, &c., when these were slight. 
He described the “ contrasting stripe ” method of ex- 
amining glassware. This method of test made use of 
a screen ruled in alternate black and white parallel 
bands, the one shown by the speaker having band 
widths in the ratio of 3 black: 1 white. Glassware was 
examined at various angles in front of this screen, 
which was illuminated from behind with the aid of a 





“light * box. Stones, cords, &., gave rise to distortion 
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of the parallel bands viewed through the ware. The 
effects were also illustrated of immersing the ware in 
glycerine which nullified any surface unevenness, but 
permitted the detection of defects within the body of 
the glass. The much greater uniformity and flatness of 
plate glass, as compared with sheet glass was at once 
obvious when pieces were examined by transmission 
or reflection, using glancing angles of incidence. Further, 
evidence of the method of manufacture of certain 
pieces was at once detected, and great contrasts were 
obtained when viewing tumblers made by hand and 
machine. 

The next paper, * The Ferrous-Ferric Oxide Equili- 
brium in Glasses with Some Practical Applications,” 
was contributed by Mr. N. E. Densem, and Professor 
W. E. 8S. Turner. Mr. Densem, who presented the 
paper, stated that the relative amounts of ferrous and 
ferric oxides in a glass depended upon several factors, 
important among which were (1) the temperature of 
melting ; (2) the temperature of any subsequent heat 
treatment ; (3) the duration of heating in (1) and (2) ; 
(4) the nature of the atmosphere during melting or 
reheating ; (5) the viscosity of the glass; (6) the 
specific effects due to the basic or acidic nature of the 
glass; and (7) the effect of the concentration of iron 
oxide. He described experimental work which had 
been in progress for several years in the Department 
of Glass Technology at Sheftield, forming a systematic 
investigation into the iron oxide equilibrium in soda- 
lime-silica glasses of different compositions and varying 
iron contents. The glasses, prepared from pure 
materials, were melted in platinum in an electric 
furnace. Under the given melting conditions the 
maximum dissociation of the ferric oxide (of the order 
of 36 per cent.) took place when the total iron content 
was equivalent to 0-04 per cent. Fe,0;. Series of 
simple soda-silica, potash-silica, and lithia-silica glasses, 
in which the alkali content was gradually increased, 
while the iron content was kept constant, yielded 
evidence that iron was more powerful as a colouring 
agent in soda than in potash glasses; and that, as 
the alkali content was increased there was a decrease 
in the percentage dissociation of the ferric oxide. 

The final communication dealt with was “ A Proposed 
Specification for Limestone for the Manufacture of 
Colourless Glass.” This was a report from the Standards 
Committee of the Society of Glass Technology, and 
was presented by Miss Violet Dimbleby, M.Sc., who 


stated that a lengthy investigation had been carried | 


out by the Committee in the last three years. She 
then briefly quoted the main portion of the specification 
dealing with sampling and packing, and explained that 
the appendix contained full instructions for the sampling 
and examination of limestone, and covering mechanical, 
microscopic, and chemical tests. A warning was neces- 
sary as to grading; the sieving of the limestones 
was to be done by hand, as considerable discrepancies 
had been found to arise between hand and some 
machine sieving. Until further work could be done on 
this point the Committee considered it desirable to 
adhere to hand sieving in the tests. 








GROUND-LINE PRESERVATION 
OF WOOD POLES. 


Transmission problems, in connection with tele- 
graph, telephone and electricity supply, call for con- 
stant maintenance, not the least of which is connected 
with the use of wooden poles for carrying wires and 
cables. The greatest trouble with these is experienced 
at or just below ground level, and in ENGINEERING 
of May 11, 1934 (page 550) we described a method 
practised in Ontario of protecting this region with a 
view to prolonging the life of such poles. 

A modified system presenting points of interest 
was described in a paper read before the Association of 
Municipal Electrical Utilities at Toronto, early this year, 
by William Volkman, vice-chairman, Research Sub- 
Committee, and given in a recent issue of the Bulletin 
of the Hydro-Electric Power Commission of Ontario. 

Fungus spores or seeds are responsible for the damage, 
toa greater or less degree, depending upon the timber 
used and the degree of humidity experienced. In 
Canada, cedar has been found to be more resistant 
than the pines and spruces, but all are found to benefit 
by the treatment described below. The difference in 
the length of life of the parts of untreated poles is 
very marked, the part above ground averaging over 
30 years, while that at and below ground level may 
become decayed in less than 10 years. The decrease 
in strength is similarly marked, there being a loss, even 
with cedar, of between 20 per cent. and 40 per cent., 
due to the reduction in extern:.| diameter, which 
again has an influence on the centre or heart-rot. 
The cost of the treatment is more than recouped by 
the reduction in replacements. 

The preventive measu’es are the result of experience 
dating back to the yea: 1920, which fully establish the 
value of coal-tar creosote in such treatment, and the 
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the same principles as were involved in the one described 
three years ago. A further very satisfactory result has 
been a reduction in the diameter of poles specified 
by the Toronto authorities in their original purchases, 
as, owing to reduced wastage, a smaller margin can be 
safely allowed. 

It is with a view to saving the hot and cold dipping, 
applied either at some central depot or tn situ, that 
the bandage or collar method of treatment now 
favoured has been adopted for both new and old poles. 
The collars employed provide a setting equal in strength 
to the surrounding earth and also make for easy 
re-treatment, without excavation, when and if required. 
They also prevent loss of creosote by the pole treated 
and retard its absorption of moisture from the area of 
soil surrounding it. Capillary action within the sap 
wood is relied upon to carry the applied creosote in 
both directions vertically. Galvanised sheet iron is 
employed, loosely wrapped round the pole and secured 
by wire, then lowered iato position and radially 
extended by means of wooden, tapered wedges. The 
sheet iron joint is secured by nails, at the overlap, to 
one of the wedges which is permanent. The annular 
space is then filled with sand and the temporary 
wedges are withdrawn. After the application and 
absorption of the creosote, the job is completed by 
filling up the collar to the brim with a mixture of sand 
saturated with creosote, to form a seal. Experiments 
have proved that the eighteen-inch column of sand 
holds, according to its fineness, 20 per cent. to 25 per 
cent. of its volume of creosote. Approximately 
three-quarters of this is absorbed, in the case of cedar, 
and the remainder is relied upon to inhibit fungus 
growth. The zinc coating should be not less than 
1-8 oz. per square foot, the thickness of sheet being 
No. 28 gauge for convenience in manipulation. Lengths 
of sheet can be selected so as to avoid waste in 
cutting to widths of 18 in. 

Wastage of creosote which might otherwise occur, 
due to its leakage pending absorption, is prevented 
by placing the tightening wire close to the bottom 
of the sheet and allowing the wooden wedges to exert 
their pressure against that portion of the sheet above 
it. About half a gallon of creosote per pole, of cedar, 
is a good allowance, and reliance is placed upon the 
crust formed by the finishing top layer of sand saturated 
with creosote to prevent loss of loose sand by wind or 
by rain. 








CATALOGUES. 


Belt Fasteners.—Pike-brand belt fasteners are described 
in a leaflet recently issued by Messrs. T. C. Jones and 
Company, Limited, of 93/95, Wood-lane, Shepherd's 
Bush, London, W.12. 

Electrical Motors,—Messrs. Higgs Motors, Limited, of 
Witton, Birmingham, 6, in issuing new sections, Nos. 61, 
135 and 200 to their existing catalo advise increased 
prices to various items of their manufactures, 
Steelwool._Samples of the “ Elephant” brand of steel 
wool for use as an abrasive medium, also in polishing 
and cellulose spraying, have been sent to us by Mr. 8. 
Tash, Industrial Sales Service, 6, St. John’s-road, London, 
N.19. 

Capstan Lathes.—The Johnson Machine Company, of 
Nursery-road, Mitcham, Surrey, have sent us a pamphlet 
illustrating and describing their Model K.A. 8-in., un- 
geared capstan lathe which they have just placed on 
the market. 

High Temperature Drying.—This is the title of a pub- 
lication No. 1086 issued by Messrs. The Sturtevant 
Engineering Company, Limited, of 147, Queen Victoria- 
street, London, E.C.4, and ‘illustrating types of ovens 
and stoves for enamelling plants. 

Electrically-heated Kilns.—A copy of Electric Heat, 
No. 8, Glass and Ceramics, is the latest number of an 
Electric Heat Series published by the British Electrical 
Development Association, as yee Savoy Hill, 
London, W.C.2. It describes and illustrates annealing 
processes and kilns. 

Wire Springs.—Messrs. Herbert Terry and Sons, 
Limited, Redditch, England, in sending us a copy of 
their latest very comprehensive catalogue of springs, 
mention that this contains many additions. The variety 
of form shown is very considerable, and applications 
appear to be almost innumerable. 

Sound Recording.—Messrs. V.G. Manufacturing Com- 
pany, Limited, of Gorst Road, Mount Royal, London, 
N.W.10, have sent us their latest edition of a catalogue 
dealing with their ‘“‘ Simplat’ sound-recording discs 
which they have compiled with the assistance of Donald 
W. Aldous, F.R.S.A. 

Cuprinol.—A very useful treatise on wood decay and 
destruction entitled The Enemies of Timber and published 
by the technical department of Messrs. Cuprinol, Limited, 
Great Westminster House, 27, Horseferry-road, London, 
8.W.1, has been forwarded from this Company’s office, 
9, Basinghall-street, London, E.C.2. 

Lifting and Handling Equipment._—_We have received 
from Messrs. Geo. H. Alexander Machinery Company, 
Limited, manufacturers and importers of machine tools 
and supplies, of 82/84, Coleshill-street, Birmingham 4, 
England, a very comprehensive catalogue of the Barrett 
handling equipment manufactured by the Barrett- 
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Illinois, Lift trucks, portable elevators, storage trucks 
of every type are described and illustrated in this cata- 
logue which, it is claimed, is the most complete of its 
kind. 

Tachometers.—Messrs. Budenberg Gauge Company, 
Limited, of Broadheath, Manchester, England, have sent 
us a section catalogue dealing with their ‘* Orbit" and 
‘Ambit tachometers and also with self-recording 
tachometers. The ‘ Orbit’ and “‘ Ambit ’’ instruments 
may be either direct or pulley-driven. 

Metals for Aircraft.—Messrs. Henry Wiggin and Com- 
pany, Limited, of Thames House, Millbank, London, 
5.W.1, send us a copy of the first publication devoted 
wholly to the use oF their products in the aircraft in- 
dustry, viz., Monel, Inconel and K Monel with illustra- 
tions of many applications of these alloys. 

Chain Drives.—Messrs. Morse Chain Company, Limited. 
of Letchworth, Herts, have recently published a new 
Morse standard-drive catalogue giving particulars and 
prices of a range of drives up to 100 h.p. through the 
medium of Morse rocker-joint inverted-tooth chains and 
also segmental-bush roller chains. 

Plastic Mouldings.-—Messrs. H. E. Ashdown, Limited, 
of Eccleston Works, St. Helens, Lancashire, have recently 
issued a brochure which they believe to be unique to 
the plastic-moulding industry. It is compact and infor- 
mative, and in addition to particulars of the physical 
properties of their materials, a colour chart is included. 


Electric Fans.—Messrs. Marelli and Company, Limited, 
of Artillery House, Artillery-row, Victoria-street, London, 
S.W.1, have issued a new fan list, F 1937, together 
with leaflets F 380 and F 421, giving prices and par- 
ticulare of their fans, one of which, the ‘“‘ Nastrovent,”’ 
is provided with fabric blades requiring no protective 
guard. 

Hydraulic Plant.—*‘ Hydraulic Plant and Machinery 
for Sundry Trades "’ is the title of a supplementary cata- 
logue forwarded by Messrs. Geo. Cohen, Sons and Com- 

any, Limited, of 100, Commercial-road, London, E.14, 
rom their plastic moulding and machinery department, 
Wood-lane, London, W.12, and dealing with second- 
hand plant available. 


Panel Heating.—** Warming for Health and Comfort ” is 
the title of a very well-arranged catalogue, with a fore- 
word by Sir Leonard Hill, F.R.S., received from Messrs. 
Richard Crittall and Company, Limited, Bush House, 
London, W.C.2. Excellent illustrations of installations 
in some of the largest buildings include plants for air- 
conditioning and cooling in addition to heating. 

Airless-Injection Oil Engines.—-The manufacture of 
the Campbell oil engine is now carried on by Messrs. 
Kryn and Lahy (1928), Limited, at their Coborn Works, 
Letchworth, Herts., and a pamphlet sent to us by this 
firm gives some particulars of the new horizontal type 
K.L. made with single and twin cylinders—in the former 
up to 75 maximum brake horse-power and in the latter 
up to 120 maximum brake horse-power. 


Fans, Grinding Machinery, &c.—Monogram and other 
cast-iron fans are described in a catalogue issued by the 
Sturtevant Engineering Company, Limited, 147, Queen 
Victoria-street, London, E.C.4, which further illustrates 
various installations of such fans with double and single 
inlets for cupolas, gas boosters and forge purposes. Th 
same firm, in a further pamphlet, describe grinding 
screening, separating and mixing machinery. 


Marine Propulsion.—Messrs. Ailsa Craig, Limited, 
marine engineers, of Strand-on-the-Green, Chiswick, 
London, W.4, have produced a most attractive catalogue 
entitled Power and Sail, illustrated with very captivating 
pictures of yachts fitted with their engines as auxiliaries. 
The etching by the late W. L. Wyllie, R.A., from which 
the picture on the cover is reproduced, depicts very 
beautifully the island rock from which the name of this 
firm is derived. 

Floodlights and Mercury Vapour Lamps.—-A copy of 
a new publication dealing exhaustively with floodlighting 
has been sent us by Messrs. The General Electric Com- 
pant, Limited, of Magnet House, Kingsway, London, 
W.C.2. Serving as a guide to this type of illumination 
it illustrates a number of installations carried out by them. 
In a 12-page phlet particulars are given of their 
new 80 and 125 watt Osira H.R, mercury vapour lamps 
and their various auxiliaries. 

Centrifugal Pumps.—Messrs. Holden and Brooke, 
Limited, Sirius Works, West Gorton, Manchester, and 
336, Abbey House, Westminster, London, 8.W.1, 
describe in a recent list their Sirius automatic water 
boosters, developed to meet the needs of pressure aug- 
mentation, maintaining the desired outlet pressure 
under all conditions of service. Another list gives 
dimensions and capacities of various sizes of their well- 
known B.V. & B.S. centrifugal pumps. 


Diesel Hngines.—Messrs. Blackstone and Company, 
Limited, Stamford, Lincolnshire, have sent us a 
catalogue dealing with their spring-injection Diesel 
engines, made in sizes from 9-brake horse-power, single. 
cylinder, up to three-cylinder size, develop’ 357 brake 
horse-power. Another catalogue describes their B.P.V. 
type, which are high-speed, vertical Diesel engines, 
available in units of two to six cylinders, developing 
from 20 to 60 brake horse-power at 1,000 r.p.m. 


Heat Treatment and Pyrometer Equipment.—A brochure 
dealing with heat-treatment plant and pyrometers has 
been received from Messrs. 'ild-Barfield Electric Fur- 
naces, Limited, of Elecfurn Works, North-road, Holloway, 
London, N.7. The e of appliances described was 
comprised in a recent demonstration at Newcastle, the 
former class being exhibited by Messrs. Wild-Barfield, 
and the pyrometer equipment by Messrs. Foster Instru- 








present system is mainly a cheaper method of applying 


Cravens Company of 3265, West 30th-street, Chicago, 


ment Company, Limited, of Letchworth, Herts. 
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** ENGINEERING "" ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; 

illustrated 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 
Copies of Specifications may be obtained at the Patent Office Sales 

Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1a. 


The date of the advertisement of the acceptance of a Complete | 


Specification ia, in each case, given after the abstract, unless the 
Patent has been sealed, when the word “ Sealed” is appended. 


iny person may, at any time within two months from the date of | 


the advertisement of the acceptance of 4 Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


LIFTING AND HAULING APPLIANCES. 


No. 445,204. J.H. Walker, of Blackheath. Trans- 
porting Piles of Articles. (17 Figs.) October 5, 
1934 This invention is an apparatus for transporting 
stacked bricks. The stack may be constructed in various 
vavs, but the bottom layer of articles is arranged to 
leave at the base of the stack a series of parallel tunnels 2 
into which a series of lifting bars 3 is inserted. The 
tack is built up of bricks arranged in bonded fashion 
snd the bottom layer consists of four rows of pairs of 
bricks on edge The bars 3, of which there are five 
it 9 in, centres, are made of wood shod with iron, which 
from the side faces of the stack, the ends 
downturned shallow under which 
inserted a pair of bearers at right angles to the 
bars Each bearer has at each end 
endmost bars 3 


protrude 
forming hooks 3 
on be 
an upturned lug 30 
to engage outside th which are located 
in half-tunnels, and to prevent those bars from being 
displaced outwards, Tf, 
simultaneously, the bars 3 will be brought into 


now, the two bearers, are lifted 
contact 
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with the bricks of the second layer spanning the tunnels 2 
and will thereby lift the whole of the stack from the 
second layer upwards, However, it is necessary that 
the bottom layer should also be lifted. This may be 
achieved in a variety of ways. As illustrated, the bricks 
of the bottom layer are secured by wire ties 6 to certain | 
bricks 5’ of the second layer. One form of tie 6 (as 
supplied to the user) and its arrangement in use are 
shown more clearly in Figs. 4 and 3. With the aid of a 
mould for holding the bricks, the tying can be easily 
performed on a bench at the place where the stack is 
constructed, Alternatively, the use of a mould can be 
dispensed with, the ties being sim ply assembled in the 
stack together with the bricks. The arrangements are 
eaay to carry into effect, are especially applicable to | 
bricks or other articles which are more or less irregular | 
in size and to cases where the stack may have to be 
deposited on or lifted from ground that is not level. The 
lifting bars may consist of two pressed stee! ee con- 
nected together along their inner upper edges by hinges. 
The parte have downward cated members on the 
outer sides of which, at 9 in. centres, are fastened pads 
of spongy rubber. The pads may be replaced by springs. | 
The lifting bars are inserted in the tunnels in the collapsed 
form. When the bearers are :ifted and the parts come 
into contact with the undersides of the bricks and 
straighten out, the pads are spread or pressed against | 
the sides of the bricks. (Sealed.) 


MOTOR ROAD VEHICLES. 

434,606. Leyland Motors, Limited, of Kingston- 
on-Thames, and P. E. Biggar, of Leyland. Road 
Vehicle. (13 Figs.) March 14, 1934,--This invention 
+ a motor road vehicle intended to give comfortable 
accoramodation, easy entrance and exit and low overall 
height as especially desired in trolley omnibuses 


where none is mentioned, the Specification is not | 


i 
| 


| There is no live rear axle. 


| shaft 7. 


heating vessels. 
heater 2 close to the bottom and the heated oil is drawn 
off close to the top. 
heater close to the outlet, and in this particular arrange- 
ment is set to cut out the heating at about 110 deg. F. 
and to re-establish the same when the temperature of 
the operating medium of the thermostats has dropped | 
about 10 deg. F. 
in the heater 2 may by that time be considerably below 


tank. 
close to its bottom and leaves it close to its top, a thermo- | 
stat 7 being disposed close to the outlet. 
is more delicate than the other. 


temperature. 
than is required by the burner, and the excess oil is 
returned 
pressure to the suction side of the pump. 
The | degree of variation of temperature of the oil delivered | slightly spaced from the base portions of the lugs, then 
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own side in known manner through a Cardan shaft. 
Instead the axle-boxes 5 
are connected by a transverse beam 6, the ends of which 
slope down towards a horizontal middle part which passes 
below the central gangway. The lower part of the axle- 
box 5 is removable to give access to the gearing and the | 
two members of the gearing are carried in this lower half 
and are removable with it upon withdrawal of the stub 
The frame members are united by a transverse 
member 8. The chassis frame members are beneath the 
fixed axles 6. The chassis is carried upon the axles 
by a spring 9 secured to an extension of the transverse 


Fig.1. 
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member 8 and engaged 
to the axle boxes 5. 


at its ends around pins attached 
Each axle-box is also connected 
with the chassis by a radius rod. As shown in dotted 
lines in Fig. 2, the frame members may be above the 
fixed axle 6 and a second spring secured to the frame | 
member may be connected with pins 12 carried by and | 
below the axle and clear of the axle-box 5 so as to permit 
the dropping of its lower half. The member 8 is suffi- | 
ciently dropped in the centre to allow for the central 
gangway. The vehicle body is built with a central | 
gangway immediately over the fixed axle 6 and trans- | 
verse member 8, and continuous with a platform acces- | 
sible from road level. The gangway is below the level 
of the wheel centres. The seats at the rear end of the 
lower deck are set lengthwise. There is then room 
beneath them for the springs 9 and the driving gear of the 
rear wheels. The front wheels are set back from the 
front end of the chassis sufficiently to accommodate a | 
lifeguard and the forwardly projecting part of the chassis | 
forms a front entrance or exit platform; to permit | 
this the side members are at a low level at the front | 
end of the vehicle. The front wheels are independently 
sprung. (Sealed.) 
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STEAM ENGINES, BOILERS, &c. 
No. 445,720. A. Goldberg, of Park Royal, and | 


Kaloroil Burners, Limited, of Park Royal. Oil | 
Burner. (1 Fig.) November 6, 1934.—The invention | 
relates to temperature control of preheated oil for oil 
Heavy fue! oil having a viscosity of 200 seconds 





burners 
at 100 deg. F. must be preheated in order that it may 
atomise efficiently. A supply tank delivers fuel oil to a 
primary heater 2 connected to the suction side of a 


| 
fuel pump, the pressure side of which is connected to a| 
secondary heater 4, delivering finally to the jet of the | 


burner 5. The two heaters consist of electrical immersion 
heating elements, disposed in the lower parts of the 
Oil from the tank enters the primary 


A thermostat .6 is located in the 


However, the temperature of the oil | 


100 deg. F. owing to the influx of cold oil from the | 
The oi! also enters the 


This thermostat 
It is set for 150 deg. F. 


through a relief-valve 8, 


The small 


| away. 
| lugs 42 which are pierced for threading on to pillars 
extending from a base plate. 
washers 15. 
providing it between the pillars with additional lugs 44, 
| the ends of which are bent over and back upon themselves 
as at 45 to stiffen the ring. 
secondary heater 4| there will be no flexing of the straining margin about 
any radial line extending through any of the doubled- 
back lugs 44; any flexing must be about a radial line 
lying between adjacent lugs 44. 
and is intended to operate so that the oil does not vary | lugs prevent flexing and if sufficiently close together in 
more than 4 deg. F. on either side of this predetermined | relation to the thickness of the disc material and the 
The pump is arranged to deliver more oil | distance between the supporting pillars, will prevent 
flexing to any objectionable extent. 
directly from the | flat on the base portions of the lugs, then this bending 
back may merely stiffen the ring ; 
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of 110 deg. F., fall of temperature in the secondary 
heater is comparatively slow and there is no great 
variation from the temperature of the operating medium 
of the thermostat 7. Thus close control of the tempera- 
ture of the oi] delivered to the burner is ensured. Further 


TY 














445720) 
the power of the heating means may be made less, as 
rapid heating is not so important. There may be addi- 
tional heating stages with thermostatic control. An 


| additional preliminary stage 9 is indicated by a chain 


The heating element in this stage is a steam or hot 
(Sealed.) 


line. 
water coil 10 
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427,192. Auto Klean Strainers, Limited, of 
London, W. R. Beldam of London and L. W. English 
of London. Straining Apparatus. (5 Figs.) Novem- 
ber 2, 1933.--This invention concerns straining by 
apparatus of the type which operates by edge filtration, 
that is, the fluid to be strained passes between plates 
which are spaced from one another, entering between 
the plates at one edge and passing out from between 
them at an opposite edge. The strainer is built up of 
dises in the form of a wheel, the central aperture being 
used for threading the discs on to a central carrying 
spindle ; the spaces 13 between the spokes act as ducts 
for the fluid which passes out of the strainer in an axial 
direction. Spacing members 15 are threaded on to 
spindles passing through holes near the outer ends of 
the spokes to separate adjacent discs; the straining 
takes place during the radial inward passage of the 
fluid between the rims of adjacent discs. Scraping 
blades 22 are inserted between the dises for cleaning the 
strainer. The straining plates 40 are in the form of 
rings, the whole middle portion of the dise being cut 


Fig.1. 





(427/92) 
Each ring 40 has a number of inward-projecting 


Spacing is effected by 
Such a straining plate is strengthened by 


Under ordinary pressure 


Thus the doubled-back 


If the ends 45 lie 


if the ends 45 are 


motors 1 by which the vehicle is driven are attached out- | to the burner 5 is due to the fact that the heating is | they may contact with the base portion of the lugs of 


side the longitudinal frame members at the narrower | divided into stages. 
Each drives the rear wheels on its! the incoming oil is not cold, bat is in the neighbourhood | devices 


part of the chassis 





Because, in the secondary heater 4, | adjacent plates and so may act as supplementary spacing 


(Sealed.) 
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THE ROYAL AGRICULTURAL 
SHOW AT WOLVERHAMPTON. 


In our introduction to the description of the last 
Royal Agricultural Show, held in Bristol, we referred 
to the decided improvement which had taken place 
in 1935 in the agricultural industry. This improve- 
ment, which was in part due to the greater spending 
power of the public and in part to various Govern- 
ment measures, has continued throughout the 
past twelvemonths, and further support by the 
Government should ensure that it is maintained 
for some time to come. The Minister of Agriculture 
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to raise the limit of ** anticipated supply *’ under 
the Wheat Act, 1932, from 6,000,000 quarters to 
8,000,000 quarters; to introduce a scheme in 
respect of oats and barley in the nature of an 
insurance against low prices ; to extend the system 
of Exchequer grants for land drainage; and to 
encourage further experiments in grass drying. 
These measures, in addition to other forms of 
Government assistance which are already in esse, 
should go far to place the industry on a stable basis, 
and the prospect of their implementation is likely 
to have a more immediate effect in stimulating 
business at this year’s Royal Show, which opened at 
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Messrs. John Wilder, Limited, Reading, show 
a new design of their ‘‘ Cutlift ’’ machine, which has 
been entered for the Society’s silver medal. As the 
name implies and as will be clear from the photo- 
graph reproduced in Fig. 1, on this page, the machine 
mows and loads the cut grass into a trailer simul- 
taneously. The new machine in the main, 
carried on two pneumatically-tyred wheels only, 
but support is given at the front of the frame by a 
small swivelling solid wheel. This is situated at 
one side, that is, it is not in front of the knife, and 
the towing tractor is attached to its pin. The wheel 
can be made out just behind the rear wheel of the 


is, 











Fig. 1. 
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Fig. 2. 


recently expressed the view that it was desirable 
that the fertility of the soil in this country should 
be utilised to a much greater extent than at present, 
and that it was his intention to encourage an 
agricultural policy so fashioned that it can be carried 
through steadily and safely in time of peace, with 
more and more home-grown food becoming avail- 
able. The method by which the Minister intended 
to implement these proposals was outlined when 
he announced the new Government policy, which 
is to cost about 3,500,000/. a year, in the House on 
May 27 last. He stated that it was proposed to 
assist farmers in raising the fertility of the soil by 
reducing the cost of lime and basic slag for a limited 
period by approximately 50 per cent. and 25 per 
cent., respectively. Other measures outlined were 








Bracken BREAKER; Messrs. Harrison, McGregor aNd Company, LIMITED. 


Wolverhampton on Tuesday last, July 6, and closes 
on July 10. Although the length of machinery 
shedding, 4,150 ft., is the greatest for six years, 
there is a slight falling off in the total number of 
livestock, poultry and produce exhibits, with the 
result that the show is about the same size as that 
at Bristol last year. The only marked development 
in the mechanical side of farming in the interval 
between the two shows has been in the wider appli- 
cation of grass drying, but a number of ingenious 
new appliances, mostly of small type, have been 
introduced, and there has been the usual detail 
improvements in the more standardised types of 
machinery. We may commence our description 
of the actual exhibits by dealing with some of 
the most recent machines. 


/ 
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ComBrInED Mower AND ELEVATOR; Messrs. JOHN WILDER, LIMITED. 


tractor and in line with the small platform carrying 
the Villiers two-stroke petrol engine which drives 
the knife direct through a clutch, no gearing being 
interposed. The machine makes a 5-ft. cut. The 
mower unit is carried in the frame of the elevator 
and wheels for it are dispensed with. There is no 
stress on the unit when the machine is turned. For 
transport, the mower beam and the front end of the 
elevator are raised and slung from the crossbar at 
the front of the frame. The position of the tractor 
drawbar can be altered so that, when on the road, 
the width of the machine does not exceed 9 ft. 3 in, 
The elevator, which consists of an endless belt of 
spiked flights carried on side chains, is driven by 
chains from the axle of the machine and, in con- 
sequence, only functions when cutting is being 
done, and the rate of delivery depends on the speed 
of the tractor. The knife, on the other hand, being 
separately driven, is independent of the tractor 
speed, an obviously useful arrangement. The 
capacity of the elevator is such that the delivery 
from the knife cannot congest it. The unit into 
which the cuttings are being loaded is Messrs. 
Wilder’s new combined trailer and cart, also shown. 
This is a low-loading vehicle with a floor 25 in. 
above the ground, and a floor area of 9 ft. by 5 ft. 
4in. The capacity is 2 tons, the weight being carried 
upon two pneumatic-tyred wheels mounted on 
roller bearings. The side fences and ends are 
removable and the drawbar for tractor use can be 
readily replaced by horse shafts, 

The increase of bracken on moorland and rough 
grazing is becoming a serious matter, as the plant 
not only spreads rapidly, but by its dense growth 
chokes heather, grasses, and all other plants. 
Experience has proved that if the young shoots are 
sheared off or bruised soon after they appear, a 
further weaker growth occurs and the root system 
is damaged. If the shoots are broken two or three 
times in the first year, and again in the second year, 
the roots become so weakened that the bracken is 
effectively disposed of. Repeated shearing by 
hand labour is an expensive operation, and the use 
of drag harrows or mowers is usually impracticable, 
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owing to the presence of large stones or other 
obstructions on moorland and other rough ground. 
A special implement which eliminates hand labour | 
is being exhibited at the show by Messrs. Harrison, 
McGregor and Company, Limited, Leigh, Lan- | 
cashire, and is illustrated in Fig. 2, page 31. It | 
consists of a mild-steel bar of square section, as 
shown, circular shanks being machined near each 
end of the bar over which split bearing caps 
are bolted. The bearing bolts also pass through 
chain shackles, the two chains at the front being 
employed for drawing the bar over the ground by 
horse traction, as shown, and the chains at the rear 
being attached to drag weights to prevent the bar | 
from overrunning when it is being drawn downhill. | 
The bar readily revolves over any stones or other 
obstructions which may be encountered, and serves 
to break or bruise all young bracken shoots over 
which it passes, and to damage them so as to prevent 
further growth. A similar implement, but of the 
double-bar pattern, has been entered for the 
Society’s silver medal. This implement incor- 
porates two drag bars, each of 44 in. square section, 
by 2 ft. 3 in. long, coupled together by chains in 
tandem fashion to give an effective overall width 
of 4 ft. 2 in. The drag bars are coupled by means 
of the chains to a whippletree at the front, and to 
tailweights at the back as in the single-bar design. 
In the case of the chains which couple the drag bars 
to the whippletree, each one is provided with a 
swivel link near its centre to obviate any twist or 
strain coming on the chain when the implement is 
passing over uneven ground. The front of the 
whippletree, which is made from English ash, 
carries trace chains for horse draught, as in the 
single-bar model. 

The machine illustrated in Fig. 3, annexed, is 
& new power lift cultivator being shown by 
Messrs. Stanhay, Limited, Elwick Works, Ashford, 
coupled to a standard Fordson tractor, which is 
fitted with the firm’s telestopic high-clearance front 
axle and telescopic rear row crop wheels. The 





assembly is adapted for row crop work, the short 
wheel base of the tractor giving a turning radius of 
6 ft. 6in. The cultivator is adjusted pneumatically. 
A small air compressor is mounted behind the 
tractor radiator and is driven directly from the 
engine. The compressor discharges to a receiver 
mounted at one side of the tractor, the receiver 
pressure being 200 lb. per square inch. From the 
receiver, a connection is led to the power cylinder | 
of the cultivator. A small depth wheel coupled 
to the cylinder controls the depth of cultivation and 
also enables the cultivator to adjust itself to any | 
inequalities of the land being broken up. Manual | 
control of the cylinder is effected by a small lever | 
conveniently placed near the operator's left hand, | 
the cultivator being raised very rapidly when | 
required. The whole cultivator can be removed 
bodily from the tractor by the withdrawal of two | 
self-locking pins and the removal of a nut. The | 
tines themselves can, of course, be altered as to | 


depth and rake. Another appliance shown by | 
Messrs. Stanhay for the first time at the Royal | 
Show is a King’s’ hay grab, complete with | 


a jointed pole, jib, and tackle for raising hay from | 
a wagon to a stack. The grab consists of a pair of | 
curved hinged jaws with four or six tines. It is| 
suspended by a pair of chains from the hoisting | 
gear, the ends of the chains being attached to} 
points bracketed out at points near the curve of | 
the tines. In the grabbing position, the weight of | 
the assembly causes the jaws to remain open with | 
@ span of about 4 ft. 6 in. When in position, the 
suspension chain is lowered and an eye on the rope 


connection engages wth a trigger catch at the 
hinge of the grab. A hoist on the rope then raises 
the hinge and the jaws move inwards to grip th 

load, which is released when required by a pull on | 
a cord attached to the trigger catch. 

Among the varied display of dairy appliance 
and agricultural machinery on the stand of Messrs, 
Alfred Herbert, Limited, Coventry, are several 
exhibits appearing for the first time at the Royal | 
Show. One of these is the Harkness crop lifter, | 
illustrated in Fig. 4, above. Corn crops twisted 
or laid by bad weather are notoriously difficult to 
harvest with the binder, and the crop lifter is | 
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Fig. 5. Fie. 6. 
Fies. 5 anp 6. Denny BrackeEN ScyTHe; Messrs. ALFRED HERBERT, LIMITED. 
the grain and presenting it to the reel of the binding | whole assembly is hinged at the point of attachment 


machine. The lift is attached to the front of the|to the binder, and so formed that it lifts up and 
machine, that is, the point to the right of the illus- | overrides any obstruction it may meet with. This 


designed to reduce this disability by getting under | tration precedes the binder as this is traversed. The | is, of course, a usual condition, but often, when 
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Fig. 8. 
overriding takes place the lifter continues to float 
on top of the laid grain. The Harkness lifter is 
designed to avoid this. The point, it will be seen, 
is hinged both on the bottom member and the 
fender. A tension spring attached to the latter 
keeps the point in line, as shown, in which position 
it will always go under the laid grain, however flat 
that may be, while it will not enter the ground itself. 
On the other hand, when an obstruction is met with, 
the point is turned downwards and backwards until 
the obstacle is passed, when the tension of the 
spring acting on what almost amounts to a toggle 
joint causes the point sharply to resume its straight 
position. The corn passes up over the fenders. It is 
stated that, owing to the effectiveness of the lifter 
only three of these, instead of the more customary 
four, are required on a binder with a 5-ft. cut, and 
correspondingly fewer on binders with wider cuts. 
Another of Messrs. Herbert’s new exhibits is the 
hand-operated implement illustrated in Figs. 5 and 
6, page 32. This the Denny bracken- and 
thistle-cutting scythe. These ubiquitous growths 
and others having strong stems are often found on 
rough, wet or steep land or among trees and 
rabbit warrens, all situations in which it is im- 
practicable to operate horse or motor-driven cutters, 
while the ordinary scythe is unhandy in them. The 
new scythe consists of two sickle-shaped blades 
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Tractor CuLtrvator; Messrs. CHartes H. Puen, Limrrep. 


placed back to back and stiffened by a central plate. 
The blades, which are readily replaceable and are 
sharpened by the ordinary stone, are attached to an 
aluminium socket which, in turn, is attached to a 
Y-shaped tubular steel handle, the whole weighing 
5$1b. The method of using the scythe will be clear 
from Fig. 5. The swinging motion employed 
naturally cuts on both strokes and the material 
falls where cut, as opposed to the ordinary scythe, 
of which the return stroke is an idle one and results in 
the material being deposited in swathes, a disposition 
which does not facilitate its drying. The scythe is 
stated to be particularly effective when working up or 
down a hillside, and its use does not require any 
special training. As the blades are rather dangerous 
when the implement is being transported, a safety 
guard, shown in position in Fig. 6, is provided. 
This is held in place by a wing nut and is easily 
placed on or removed from the blades. Another 
new exhibit on this stand is the Harkness adjust- 
able combined knife and skim coulter. This 
apparatus, of special section steel, is designed with 
the object of increasing the life of the knife coulter 
by employing two separate blades. It is stated that 
the keen cutting edge provided is retained and the 
draught of the plough considerably reduced. The 





knife can be quickly lengthened or shortened in 
relation to the skim point, thereby enabling the 
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plough to be used for any particular class of work 
desired. The coulter is made in four types, two for 
stubble and two for lea ploughing. 

The firm of Messrs. Charles H. Pugh, Limited, 62, 
St. Mary’s Crescent, Osterley Park, Middlesex, 
were pioneers in the introduction of small power- 
driven mowers, and their Atco models are familiar to 
every one interested in grass cutting. Apart from 
the mowers, the firm have been responsible for a 
number of other ingenious appliances for minimising 
hand labour on small estates, such as the Auto- 
scythe, described in ENGINEERING, vol. cxxxix, 
page 265 (1935), and the Bentscythe described in 
vol. cxli, page 692 (1936). The firm’s exhibits at 
the Show include an improved 14-in. mower, the 
latest type of Autoscythe, and a small tractor, the 
latter two machines being particularly suitable for 
small farmers, fruit-growers, market gardeners, and 
owners of private estates. 

The latest type of Autoscythe is shown in Fig. 7, 
annexed, and this may be compared with the earlier 
model illustrated in the first article we have just 
referred to. The machine illustrated in Fig. 7 
will cut long grass, weeds, crops, &c., to the 
extent of 4 acres to 5 acres per day on good surfaces 
in a cultivated crop, or 3 acres to 4 acres on a non- 
prepared surface. The engine is a 1}-h.p. Atco- 
Villiers model of 150 ¢.c. capacity, and drives the 
reaper bar through a belt, which acts as a shock 
absorber should stones or other obstructions be 
met with. The front wheel, which is fitted with a 
pneumatic tyre as shown, is driven through a worm- 
reduction gearbox, clutch, and roller chain. The 
remaining details of the machine are similar to those 
in the earlier model already described. 

The small tractor, illustrated in Fig. 8, is the 
result of several years’ development and trial with 
a view to producing a machine which, while capable 
of standing up to severe work, should be of simple 
design and suitable for operation by a man with 
little or no mechanical experience. Ease of handling 
and maneceuvring were also given careful attention 
with a view to enabling the operator to work for 
long periods without strain. The engine is an Atco- 
Villiers single-cylinder model of 350 c.c. capacity, 
operating in the two-stroke cycle. It is air-cooled, 
the draught from a flywheel fan being directed over 
the cylinder fins by cowling. The crankshaft and big- 
end bearings are of the ball and roller type, and the 
engine develops 8 brake horse-power at 2,200 r.p.m. 
An automatic speed control is fitted to ensure that 
the engine does not race when the load is relieved. 
Lubrication is on the Petroil system, and ignition is 
effected by a Villiers flywheel magneto. The 
carburettor is of the variable jet type, controlled 
by a single lever on the tractor steering handles. 
The engine is started by a strap over a pulley on 
the crankshaft. The main driving clutch is a 
multiplate Atco-Burman model, designed to elimin- 
ate end thrust on the engine bearings. The trans- 
mission is by worm and spur gearing, giving an 
independent drive to each road wheel. All the 
shafts are mounted in ball bearings, and run in an 
oil bath ; and all the spur gearing is machine cut 
from high-tensile heat-treated steel. The worm- 
wheel is of phosphor-bronze, and the worm of nickel 
steel, case-hardened. The transmission shafts are 
of high-tensile steel, hardened and tempered. The 
wheel clutches are of the dog type, and are inde- 
pendently operated from the steering handles, 
The gears are all in constant mesh. Spring-loaded 
oil seals are fitted to the axles and worm shaft. 

The wheels are adjustable for track, the maximum 
and minimum widths to the outside edge of the 
wheels being 34 in. and 24 in. In special cireum- 
stances, the wheel hubs can be reversed to give a 
maximum outside width of 38 in. Pneumatic 
tyres with a spiral heavy tread are fitted as standard. 
The axles are of the stub type, made from high- 
tensile steel, heat treated. A power take-off can 
be fitted, located at the rear end of the tractor, 
and coupled to the main drive by a sliding dog 
clutch. The power take-off can be operated either 
while the tractor is in motion or stationary. A 
bridge for supporting the various cultivating tools 
is mounted on the handles, as shown, and is adjust- 
able along their whole length. Forward ballast 
weights are provided so that the tools can be brought 
into balance, the engine-torque reaction being 
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14-1x. Atco LAwn Mower; Messrs 
LIMITED. 
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employed to give the necessary soil penetration. A 
tool hitch post is mounted under the tractor at 
the forward end, and to this post is fitted a fully 
swivelling bracket. To facilitate the fixing of tool 
frames and plough, &c., two bars are connected to | 
the bracket and carried to the rear of the machine. 
These bars are free to swing in the vertical plane, 
and this motion, combined with the horizontal | 
swivel of the bracket, enables any rig attached 
to be fully floating. The weight of the tractor with- | 
out ballast is 4} cwt., the overall-length is 7 ft. 6 in., 
and the ground clearance is 14} in. 

The 14-in. mower, which is illustrated in Fig. 9, | 
above, is suitable for areas varying from about 
350 sq. yards to 1,250 sq. yards, and can therefore 
used with advantage on many small lawns 
which have hitherto only been considered suitable 
for a hand-operated machine. The engine 
single-cylinder Atco-Villiers mode] operating on the 
two-stroke cycle, and develops | brake horse-power 
with a cylinder capacity of 98 ¢.c. This power is 
stated to be sufficient to propel the machine up any 
gradient where the rollers will grip. The engine is 
air-cooled, the cooling draught being directed over 
the cylinder fins from a fan incorporated in the fly- 
wheel by the ducting shown in the figure. The 
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power is transmitted by Renold roller chains, 
through steel precision-cut chain sprockets, no 
sprocket having less than 10 teeth. The rear 


roller unit has a width of 14 in., and is made up of 
two mild-steel rollers placed end to end. It in-| 
corporates a self-lubricated ratchet drive, protected | 
from dust, and is claimed to give smooth and easy | 
turning under all conditions. The six-bladed 
cutter unit is also 14 in. wide, and the frequency 
of cut 0-79 in. Both the cutter and bottom 
blades are of composite steel-faced iron, hardened, 
tempered and ground. A one-lever carburettor 
with strangler for starting from cold is fitted, an 
air cleaner and filter being incorporated. There is 
only one other control, the clutch lever, which 
operates a fabric-lined cone clutch. The controls 
are located on the guiding handles. _All the shafts 
run on self-aligning bail bearings. The front roller | 
unit consists of two specially-treated hardwood | 
rollers, mounted on QOilite bearings. Slotted holes | 
in adjustable front roller brackets enable the unit 
to be rapidly dismantled when cleaning is necessary. 
A foot starter is provided for the engine, the lever | 
projecting from the back of the machine. The | 
grass box is of the Atco lift-off type, and is light and 
rigid. The weight of the mower is 135 lb. The fuel 
tank capacity is 2 pints, and on straightforward 
work, the machine will run for an hour on } pint 
of petrol, the area mown in this period being 
approximately 1,200 sq. yards. 

Messrs. Lee, Howl and Company, Limited, of 
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SINGLE-CYLINDER AIRLESS-INJECTION 


Tipton, are showing in motion a selection of vertical 
and horizontal steam pumps of their standard 
types. Their exhibit also includes mining centri- 
fugal pumps for high heads, designed to deal with 
water containing matter, and a self- 
contained pumping set, consisting of a 
 Non-Clogg *’ centrifugal pump directly coupled 
to a 4-h.p. petrol engine, which we illustrate in 
Fig. 10, on this page. The special feature of this 
pump, which is stated to be capable of handling 
any semi-solid body that will pass through the pipes, 
lies in the form of the open-sided cast-steel impeller, 


abrasive 


sewage 


a ; . 
which has two blades of a modified aerofoil section 
The entering edges | 


and is screwed on to the shaft. 
of the blades are well rounded, and there are no 
running clearances, that 
fibrous matter n suspension not liable to be 
caught in the impeller. The unit exhibited has a 
4-in. suction pipe and a 3-in. delivery pipe, and is 
rated at 16,000 gallons of sewage per hour against a 
head of 25 ft. The impeller is mounted on a steel 
shaft fitted with a renewable liner of steel or bronze, 
as may be required, and rotates in a cast-iron casing 


evye-Tings or close sO 
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CENTRIFUGAL Pump; Messrs. LEE, HOWL AND 
Company, LIMITED. 
| fitted with renewable side plates. The shaft is 


| carried in ball bearings contained in a long dust-proof 
| housing, fitted for grease lubrication, and cast in 
fone piece with the bracket to which the pump 
| casing attached. The pump and engine are 
mounted on a framing of steel channels. 

A new exhibit on the stand of Messrs. Petters, 
Limited, Yeovil, the 16 brake horse-power 
single-cylinder two-stroke cycle compression-ignition 
engine illustrated in Fig. 11, annexed. This engine 
is an example of the “ Harmonic Induction ”’ type 
recently introduced by the firm. Larger engines of 
the type were illustrated in ENGINEERING, vol. cxlii. 
page 677 (1936), and the principle fully explained. 
It may be said, however, that by special design of 
the exhaust ports, &c., the action of the exhaust 
gases is used to induce a flow of fresh air into the 
cylinder for the next cycle. This arrangement 
not only reduces the number of working parts, but. 
it is claimed, results in the engine developing 60 pet 
cent. more power per cylinder volume than any 
other unsupercharged heavy-oil engine of similar 
size and speed. Messrs. Petters also exhibit other 
examples of their oil engines, pumping plants 
and electric lighting sets. Among the latter is 
an interesting set consisting of two plants of th 
fully-automatic type connected in parallel. The 
object of this arrangement is that should one set 
become overloaded, the second set immediately 
starts up to help with the increased load. These 
sets, which are driven by Atomic Diesel engines, 
are shown as meeting the lighting requirements of 
hotels, garages, large country houses, and so forth. 
Another exhibit a 1-kW 100-volt automatic 
set driven by an air-cooled petrol engine. The set 
is fitted with electrically-controlled gear, which 
causes the engine to start as soon as a few lights are 
switched on. When the demand for current falls 
below a predetermined point, the engine stops auto- 
matically, and the remaining load is taken over by 
the battery, which, as only small discharges have 
to be provided for, need only be of comparatively 
small capacity. 
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(T’o be continued.) 











ABANDONED WORKS AND 
ADJUSTED PAYMENTS. 


By W. SuMMERFIELD, Barrister-at-Law. 


IF an employer or building owner has retained an 
engineer for the execution of certain works, or for a 
stated period of service, and then fails, neglects 
or refuses to allow the engineer to complete the 
works or his period of service, the question arises 
as to the terms on which the latter should be remu- 
nerated for the portion of the works which he has 
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completed or as to the compensation to be awarded 
to him in respect of his unexpired term of service. 

A meticulously drawn contract will provide 
for all such contingencies ; but very often it will 
be found necessary to resort to a court of law for 
adjudication upon the respective obligations and 
rights of the parties or to refer the issues to an 
arbitral tribunal ; in either event the legal position 
will require to be determined according to principles 
laid down in leading cases in which the courts 
have dealt with “the doctrine of quantum meruit ” 
and the enforceability of professionally-recognised 
scales of charges. 

In Lawford v. Billericay Rural District Council 
(1903), the plaintiff Lawford had an agreement with 
the defendant Council under which he acted as their 
engineer in respect of certain sewerage works which 
they were carrying out. That agreement was pro- 
perly drawn up under seal (by deed), as required by 
law in the case of such contracts made by a local 
authority. After he had so acted for some time, 
it was found that the drainage of another area 
was defective, and the Council determined to deal 
with that matter. They accordingly requested 
Lawford to make a survey and report to them 
with an estimate of the cost likely to be involved. 
Thereafter they requested him to act as engineer 
for the new scheme of works, and his duties were 
to comprise the preparation of plans and specifi- 
cations, obtaining tenders and _ superintending 
the works. A discussion by correspondence took 
place between Lawford and the Clerk to the Council 
regarding the terms on which Lawford was to 
be remunerated, without, however, anything definite 
being arrived at. Meanwhile, Lawford proceeded 
to carry out his duties, and procured tenders after 
taking out quantities. None of the tenders was, 
in fact, accepted and the Council then declined to 
remunerate Lawford upon the terms which he 
contended could be gathered from the corre- 
spondence. He then brought his action, claiming 
remuneration under the agreement—to be inferred 
from the correspondence ; and he put the claim 
also on the basis of quantum meruit. The only 
defence put forward by the Council was the purely 
technical point that they could not be sued on an 
alleged agreement unless that agreement was made 
with proper formality, t.e., under seal. Mr. Justice 
Darling held that this defence concluded the matter 
and gave judgment for the Council. Lawford, 
however, took his case to the Court of Appeal and 
there succeeded. The issue was decided on the 
real merits. Justice, said the court, demanded that, 
whatever legal formalities had been omitted, the 
Council had had the advantage of Lawford’s services 
and that, therefore, they must pay for them; the 
law implied an agreement to pay from their conduct 
in accepting the services. The literal meaning of 
quantum meruit is “so much as he has earned,” 
and the implication of the doctrine is that if a party 
is unable to claim a specific sum under a specific 
contract, the circumstances may be such that he 
becomes entitled to a sum—to be assessed—to 
cover the actual worth of his services. 

How is the sum which is to be assessed on a 
quantum meruil basis arrived at? The answer to 
this question is that the court seeks to award a 
reasonable sum, and what is reasonable is a matter 
of evidence ; experts are called to testify to the 
value of the services rendered and to speak to 
what is generally regarded as reasonable in the 
particular profession, calling or business affected 
in the particular case under consideration. The 
customary charges will be regarded by the court as 
good, but not conclusive, evidence. For a custom 
in order to be enforceable at law it must be shown 
to be not merely old-established and widely recog- 
nised and acted upon in the particular profession 
or business but also reasonable in itself. Hence a 
professional scale of charges, recognised by a 
professional body, will not necessarily be applied 
by the court, although a professional man who has 
not exceeded such a scale may be said to have won 
rather more than half his battle before he enters 
the lists in a contested lawsuit. “A general or 
common practice in a profession ought not to be 
ignored” by the courts of law, said the learned 
Judge, in Prickett v. Badger (1856). 

An example of a professional custom adjudicated 
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upon is “ Ryde’s Scale,” which has sometimes 
been applied and sometimes not. Thus, in Faraday 
v. Tamworth Union (1917), the court agreed that the 
plaintiff, a surveyor, was entitled to a quantum 
meruit remuneration for services rendered, but 
declined to assess the amount upon “any direct 
reference to Ryde’s Scale,” which the learned 
Judge thought required careful watching, saying 
that “ at its best it provides a basis of remuneration 
which may create an unconscious bias in the mind 
of the witness remunerated.” 

On the other hand, in Attorney-General v. Drapers’ 
Company (1869), the court allowed the claim of a 
surveyor to be paid by way of a commission on 
purchase-price, in accordance with Ryde’s Scale, 
in respect of land which his employers had had 
in mind to buy and which they had requested him 
to survey and upon which he was to report. It was 
contended against his claim that the proper way 
to remunerate him was to allow him his “ reasonable 
costs, calculated separately for every attendance 
and valuation made by him, and every plan pre- 
pared by him.” Lord Romilly (the Master of the 
Rolls) decided in favour of the Scale, saying: 
“the charges of brokers on the transfer of stocks 
and shares are paid by a commission, and if a similar 
practice prevails with respect to surveyor’s charges 
I shall not disturb it.” Its strong point seemed 
to him to be that “it prevents disputes as to 
amount;” neither did its charges seem to him to 
be unduly high. 

The principles governing engineers’ remuneration 
in respect of works abandoned are similar to those 
governing architects and other analogous callings. 
A uniformity is observable, too, in the application 
of these principles wherever the British system of 
law is applied or respected, e.g., throughout the 
British Empire and on the American Continent. 
What was said, accordingly, in the Canadian case of 
Footner v. Joseph (1859) is of interest: The court 
there declared that a professional man such as an 
architect, might fail to recover on a specific scale, 
for example, by way of a commission, and yet 
succeed if he put his claim upon the basis of quantum 
meruit ; that is to say, if he left it to the discretion 
of the court to decide what was reasonable in all 
the circumstances, instead of seeking to impose, 
so to speak, upon the court a ruling of his own 
professional institute. “I know of no right in 
architects, or in any other body of men,” the learned 
Judge there said, “‘ be they medical men, lawyers 
or others, to make tariffs for themselves; mere 
proof that a charge of the sum in question is usual 
is wholly insufficient. It is, moreover, an unjust rule 
to establish, even in favour of the architects them- 
selves, for it might happen that the percentage was 
an utterly inadequate remuneration in certain cases.” 

In Douglas v. Rhyl District Urban Council (1913), 
the facts were that the defendant Council succeeded 
a body known as the Rhyl Improvement Commis- 
sioners, and they were minded to purchase the 
Rhyl pier and extend it and at the same time to 
put the existing structure into a proper state of 
repair. For this work they desired to raise a loan, 
and they accordingly applied to the Local Govern- 
ment Board (which at that time discharged many 
of the functions now vested in the Ministry of 
Health) for the necessary sanction. Before giving 
a decision the Board intimated that it desired to 
have before it a valuation of the existing structure 
and estimates of the cost of the proposed works 
prepared by an independent expert. Douglas, 
an engineer who had specialised in pier and harbour 
work, was thereupon retained by the Council to 
prepare the required valuation and estimates. 
The scheme for acquiring the pier was, however, 
abandoned. Douglas was unable to secure payment 
from the Council, and in his action he put his 
expenses and fees at a total of 1,087/. 16s. 0d. As 
to his retainer he alleged :—(1) That he had been 
retained verbally by the Council, by a resolution 
passed unanimously, as notified to him by the 
Chairman ; (2) alternatively, his verbal retainer 
was confirmed in writing (a) as evidenced in the 
minutes of the Council, and (b) as confirmed by 
correspondence from and with the Clerk to the 
Council; (3) in the further alternative, if neither 
the verbal nor the written retainer was sufficient 
in law to establish the existence of his contract of 





service—in the absence of a formal contract under 
the seal of the local authority—he relied upon the 
doctrine of quantum meruit. 

To the claim,so formulated the Council pleaded 
by way of defence: (a) They had not retained 
Douglas verbally; (6) the Clerk to the Council 
had no power to bind the Council by any letter he 
might write on such a matter as the appointment 
of an engineer; (c) they had made an agreement 
with Douglas providing what was to be done in the 
event of the scheme for the purchase of the pier 
falling through, namely, that in such a contingency 
Douglas was to accept a sum of 150 guineas as his 
full fee for the work done by him in the way of 
making a valuation and estimates—which sum 
they paid into court ; (d) if any alleged agreement 
in writing existed it was not a contract binding 
upon them, for it did not comply with the require- 
ments as to form imposed upon them by the statute 
under which they discharged their functions, viz., 
the Commissioners Clauses Act, 1847, which neces- 
sitated, infer alia, the signatures of two Commis- 
sioners, nor did it satisfy the formalities required by 
the Public Health Act, 1875. 

The learned Judge said he must disregard the 
conflicting testimony as to what had been verbally 
agreed between the parties and confine himself to 
what was evidenced in writing. He gave judgment 
for the plaintiff upon the basis of quantum meruit, 
with costs. 

A professional man is entitled to be paid for his 
labour in drawing plans and specifications for 
works not proceeded with, where the employer 
abandons his proposal to have the works executed 
on the ground that none of the estimates of the 
contractors is low enough for him, and a jury 
finds that the lowest estimate which, in fact, the 
employer received was one upon which a reasonable 
man would have proceeded. This was held to 
be so in Clark v. Windham (1851). 

Some curious features were presented by Siubbs v. 
The Holywell Railway Company (1867). The plaintiff 
was the administrator of the estate of William 
Stubbs, deceased, who had been appointed as 
consulting engineer by the defendants to complete 
certain works on their line. The work was required 
to be completed in a period of fifteen months from a 
date specified, and Stubbs was to receive a fee of 
5001., by way of salary, payable by five quarterly 
instalments; he was to be allowed travelling 
expenses in addition. Stubbs completed nine 
months’ work and then died; he had been paid, 
at the date of his death, only 100/.—in respect of the 
first quarter. By that time there had not been 
completed three-fifths of the total of the works 
specified, but this falling short of the schedule was 
not attributable to any delays or default on the 
part of the consulting engineer. The plaintiff 
claimed 2001.—for the second and third quarter— 
and 101. in respect of travelling expenses of the 
deceased. In this case the defendants set up a plea 
of quantum meruit, contending that their liability 
was limited to paying for the works actually 
executed during the second and third quarters of 
the period of service—which the jury assessed 
at 1501. The defendants contended that the death 
of the engineer had put an end to the contract, and 
that the claim of the administrator representing him, 
accordingly, could not be sustained under the con- 
tract itself, but that they were liable, in the unfore- 
seen circumstances, to pay only for the services 
which they had actually received. The court 
held against this contention. A distinction must 
be drawn, it was laid down, between this type of 
case and a case where a man contracts to do a 
specified work for a specified sum ; for in the latter 
case, if he dies without completing the work, even 
though he almost completes it, nothing becomes 
due from the other contracting party. But if a 
man is retained upon the basis of periodic remunera- 
tion, whether weekly, monthly or quarterly, he 
becomes entitled to his salary or fee at the end of 
each such period. Death puts an end to his con- 
tract; but the other contracting party cannot 
“ abandon ” the work done down to the date of his 
death. The engineer was bound to continue ready 
and willing to discharge his duties for the full fifteen 
months, but the condition must necessarily be 
implied into the contract “if he lives so long.” 
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decided upon as being the cheapest and most efficient 
form of foundation in the circumstances. The piles, 
which were pre-cast, measured 14 in. by 14 in. square 
and were reinforced with four l-in. diameter bars. 
Each pile was designed to carry a load of 50 tons, the 
final set being 4 in. for the last 10 blows with a 2-ton 
drop hammer, having a drop of $ft. The piles varied 
in length from 15 ft. to 35 ft., and were driven quite 
successfully without the use of steel shoes. The total 
number driven was 948, and, of these, 220 were dis- 
tributed under the coal service bunker, 246 under the 
south coke-oven battery and the same number under 
the north battery, 60 each under the south and north 
chimneys, 96 under the coal-blending bunkers, 12 under 
trestles and 8 under the coal-crusher house. The tops 
of the piles were stripped by means of pneumatic picks 
and the projecting bars used to tie the heads of the 
piles into the pile caps. The latter, throughout, 
consist of reinforced-concrete rafts, spanning the 
piles, and of suitable thickness to take the shearing 
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stresses. The tops of the rafts, under the two oven 
batteries, form the floor of the oven basement, and, 
similarly, the top of the raft under the blending 
bunkers forms the lower conveyor floor for these 
bunkers. Piling operations were commenced on May 
28, 1935, and the whole of the piles on the coke-ovens 
site, numbering 832, had completely been driven, 
using two machines, by August 27 in the same year. 
Pile driving on the blending-bunker and other sites 
was then proceeded with. As the by-product plant 
did not involve any particularly heavy loads the 
foundations of this portion of the installation have 
been taken down to the good clay without piling. 
Turning now to a detailed consideration of the instal- 
lation as a whole we may commence with the coal- 
handling plant. As has now become common practice 
in many modern plants, coal blending is carried out 
prior to carbonisation, the various grades of fuel being 
brought to the Cleveland Works from Messrs. Dorman, 
Long’s collieries in either 10-ton or 20-ton bottom- 
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discharging wagons. Sidings to which the wagons 
containing the various coals can be allocated have been 
provided and these lead to an underground receiving 
hopper (a, Fig. 2), into which the wagons are discharged 
in the correct sequence. The coal-receiving hopper 
has a capacity of 50 tons, and is of sufficient length to 
accommodate two wagons, which can be unloaded 
simultaneously. The coal-hopper bottom is provided 
with two outlets and the coal is delivered through 
reciprocating feeders on to an inclined belt conveyor 
36 in. wide, running at a speed of 275 ft. per minute and 
having a capacity of 240 tons per hour. The conveyor 
is carried to a junction house, where it delivers at an 
angle to another conveyor of the same capacity, which, 
in turn, feeds the conveyors arranged above the blending 
bunkers. These bunkers, of which there are 12, viz., 10 
for coal and two for coke-breeze, are of reinforced 
concrete construction and circular in shape. They are 
seen on the extreme left in Fig. 1 and at } in Fig. 2. 
As shown in Fig. 10, on page 44, the bunkers have 
conical bases provided with a central opening having a 
cast-iron mouthpiece and slides. Each bunker has an 
internal diameter of 20 ft. and the conveyor floor is 
52 ft. 6 in. above the ground level. Each of the 10 
coal bunkers has a capacity of 200 tons, making a total 
capacity of 2,000 tons, and the two breeze bunkers 
have each a capacity of 150 tons. Coal is fed to the 
blending bunkers by means of two travelling shuttle 
belt conveyors, each of which commands one of the two 
These conveyors each consist 
of a 36-in. troughed belt mounted on a steel framework 
running on ball-bearing wheels along tracks above the 
bunkers. A short cross conveyor is provided whereby 
coal may be fed from the incoming conveyor to either 
of the shuttle conveyors through suitable by-pass 
chutes. The different types of coal contained in the 
various bunkers are discharged at pre-determined rates 
on to travelling feeders, below the bunkers, and mixed 
on to the central collecting conveyor seen in Fig. 10. 
As it has been found that the quality of the coke is 
improved by the addition to the coal of a certain 
percentage of coke breeze, this material is added to the 
blend after being pulverised separately. 

The coal leaves the blending bunkers on an inclined 
36-in. troughed conveyor, which feeds the coal pul- 
verisers arranged in a separate reinforced-concrete 
crusher house, shown atc in Fig. 2. The coal pulverisers 
are of the Jeffrey-Diamond hammer type, and are 
driven by separate 200-h.p. motors, each pulveriser 
having a capacity of 125 tons per hour. Three pul- 
verisers have been installed, one of which may act as 
a standby. The two coke-breeze grinders, also of the 
Jeffrey-Diamond type, are installed on the floor above 
the coal pulverisers, and are independently driven 
by 50-h.p. motors. The crushed coal and ground 
breeze is fed through chutes to a short 36-in. troughed 
conveyor feeding a similar conveyor running at right 
angles below. This conveyor is carried in an inclined 
steel-braced gantry to a junction house, where it 
delivers to the tail end of another 36-in. troughed 
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conveyor, which, in turn, conveys the mixed fuel to | columns, beams and decking which support the omel 


the top floor of the reinforced-concrete service bunkers 
of the coke-oven plant. The fuel is received on the 
revolving conveyor, seen in Fig. 11, on page 44, 
which is provided with ploughs so that the coal can 
be discharged at any point along its length to provide 
even distribution over the whole area of the service 


bunker. The latter, the location of which is seen at d 
in Fig. 2 and also in Fig. 4, Plate II, has a total 
capacity of 4,500 tons in one compartment It is 


58 ft. wide by 69 ft. 6 in. long, and about 130 ft. in 
height from the ground level to the conveyor floor. 
The bottom is sloped and provided with 16 outlets, 
each of which is fitted with a cast-iron mouthpiece 
and quadrant gate. The operating gear for the outlets 
is arranged in such a manner that any row of four gates 
can be operated simultaneously and the two coke-oven 
coal-charging cars, which run on a track along the 
top of the batteries, loaded in one operation. 

The coke-quenching tower, which serves both 
batteries of ovens, forms part of the side wall of the 
coal service bunker, on the coke side of the installation; 
the tower is lined internally, for its full height, with 
vitreous tiles. Two cast-iron water tanks are provided 
at the roof level of the service bunker, the one having 
a capacity of 20,000 gallons and the other 30,000 
gallons. Access to the top floor is obtained by an 
electrically-operated lift running from the ground 
level to the full height of the bunker, and is designed 
to carry & maximum load of tons, so that spare 
parts and motors can be taken up when desired 
A stair-well is also provided, which accommodates the 
pipes serving the water tanks 

As already stated in the introduction, the coking 
plant consists of 136 coke ovens, built in two batterics 
of 68 ovens each, one on each side of the coal service 
bunker. The plant is designed for the production of 
13,000 tons of blast-furnace coke a week, which involves 
the carbonisation of 3,000 tons of coal per 24 hours. 
Each battery of 68 ovens is sub-divided by an inter 
mediate buttress wall, into two independent blocks of 
34 ovens, forming four separate units, each-of which 
ean be regulated separately, thus giving considera bk 
elasticity of coke production. The ovens are of the 
* Underjet,” regenerative, compound type and of th 
Otto twin-flue design. Any number or all of the ovens 
be heated either by blast-furnace or coke-oven 
yas, the change-over from one fuel to the other being 
effected by the simple manipulation of valves on the 
fuel-gas supply mains. The total gas evolved during 
the carbonisation of 3,000 tons of coal per day is in 
the neighbourhood of 33 million cub. ft., and when 
all the ovens are heated with blast-furnace gas, th 
whole of the coke-oven gas is, of course, available for 
industrial use. Heating the ovens with blast-furnace 
gas requires the consumption of about 55 million 
cubic feet of this gas per day of 24 hours. When the 
ovens are all heated by the coke-oven gas about 62 per 
cent. of the total gas, or about 20 million cubic feet 
per day, are available as surplus. 

Figs. 6 and 7, on page 37, show the essential features 
of the construction of the Otto regenerative, compound, 
twin-flue oven, while Fig. 8 is a diagrammatic view 
indicating the manner in which the regenerator sub- 
chambers are connected to the vertical flues in the 
heating wall of the oven. The regenerator chambers 
are divided longitudinally into halves on the centre 
line of the battery, and each half regenerator is con- 
nected at its outer end, through a special triplex 
reversing valve (Fig. 9), either to the atmosphere or 
to a chimney flue, and (when blast-furnace gas firing 
is being used) to the lean-gas mains, in such a manner 
that when odd-numbered oven regenerators are storing 
up heat from the combustion gases, even-numbered 
oven regenerators are preheating the air for combustion, 
or (when blast-furnace gas firing is being employed) 
preheating this gas and the air. As will be seen in the 
cross-sectional view in Fig. 7, and also in Fig. 8, each 
regenerator chamber is divided laterally by partition 
walls into three sub-chambers, each of which communi- 
cates with a collecting flue connected to one branch 
of the triplex reversing valve. When coke-oven gas 
heating is used, all three sub-chambers are employed 
for air regeneration, while for blast-furnace gas heating 
the central sub-chamber preheats the gas and the two 
outer chambers preheat the air. When a regenerator 
is connected to the chimney all three sub-chambers 
are, of course, passing out products of combustion. 

The vertical oven-heating flues, of which, as will be 
seen in Fig. 6, there are 28 per wall, are of the twin 
or “hairpin” type. During one heating cycle com- 
bustion takes place in odd-numbered flues, even- 
numbered flues being the exhaust flues. On reversal, 
the even-numbered flues become combustion flues, and 
the odd-numbered the exhaust flues. The two heating 
walls of each oven are staggered in this respect, odd 
tlues in one wall and even flues in the other being 
combustion flues during the same period. As the 
term ‘‘ Underjet ” implies, the gas mains, burners and 
jets are arranged below the oven structure in the 
spacious basement, formed by the reinforced-concrete 
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of the basement is shown in 
As is shown in Fig. 6, the chimney- 


brickwork. <A view 
Fig. 13, on page 44. 
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furnaces (/, Fig. 2). The Cleveland conveyor is 560 ft. 
in length, while that to the Bessemer furnace plant 
is 500 ft. long. It may be added that the coke- 


flues and the gas mains run along the sides of the | handling plant has been designed in such a manner 


basement. The blast-furnace gas mains are connected, 
at each oven, to the triplex reversing valves, referred 
to above. The coke-oven gas mains, on the other 
hand, supply lateral pipes the full length of the oven 
heating wall, with « vertical burner pipe to each 
heating flue. In the burner pipes are fitted malleable 
iron jets, which are drilled out as required for calibration 
to 0-1 mm. to compensate for the variation in width 
of the coal charge in the oven, due to the taper of the 
latter. We understand that an initial calibration of 
the jets is all that is necessary, as any variation in the 
speed of coking is controlled simply by varying the 
gas pressure and the draught. 

The oven chambers of the plant are each 44 ft. 9 in. 
long, 14ft. 9 in. high, and have a mean width of 17 ft. 
9 in. ; they are fitted with self-sealing doors. The rated 
coking time is 18 hours, and the throughput per oven is 
24 tons of coal per day, one oven being pushed on the 
plant every eight minutes throughout the 24 hours. The 
lower portions of the regenerator walls have been 
constructed of fireclay and “ semi-silica’’ refractory 
materials, while the upper portions of the regenerator 
walls, the sole brickwork, and the oven-heating walls 
have been built of silica moulded shapes. Over 9,000 
tons of these silica shapes have been employed and 
their manufacture was divided between Messrs. The 
Consett Iron Company, Limited, and Messrs. Dorman 
Long’s Newfields Brickworks, at Ferryhill. Each of 
the two batteries of 68 ovens is served by a brick 
chimney 8 ft. 9 in. in diameter at the top and 260 ft. 
in height. In both cases the draught is automatically 
controlled by a Reavell-Askania regulator. The base- 
ment floor under the central service coal bunker is 
utilised as a control room housing the two regenerator- 
reversing winches, the coke-oven and blast-furnace gas 
governors, the control instruments, and the fuel-gas 
meters. The reversing winches are driven by electric 
motors controlled by time switches, but stand-by push- 
button and manual-operation equipment is also fur- 
nished. Above the control room the space at the 
oven-sole level is partitioned off for the main electrical 
sub-station of the plant and for workmen’s accommoda- 
tion, 

Two complete sets of oven-operating machines, all 
of which are of modern type, are supplied; one set for 
each battery of 68 ovens. The two coke-pusher 
machines were supplied by Messrs. Wellman Smith 
Owen Engineering Corporation, Limited, and the two 
coke-oven coal-charging cars, coke guides and quench- 
ing cars were constructed by Messrs. Tees Side Bridge 
and Engineering Works, Limited, who also produced 
the structural steelwork of the coke-pusher machines. 
The two electric locomotives for hauling the coke- 
quenching cars were supplied by Messrs. R. & W. 
Hawthorn, Leslie and Company, Limited, Newcastle- 
upon-Tyne. 

The coke having been pushed out of the oven into the 
coke car, the latter is hauled to the central quenching 
station built of reinforced concrete integrally with the 
coal service bunker, as has already been described. 
A feed tank of 10,000-gallons capacity for the water 
sprays is carried on the tower structure, and the 
quenching water is circulated by one of two quenching 
pumps at the rate of 1,000 gallons per minute. The 
quenching water is turned on by a switch in the cabs 
of the electric locomotives. The outflow from the 
tower passes through a series of settling basins (i, 
Fig. 2) on its way to the suction tanks of the circulating 
pumps. The coke breeze settling out in the basins is 
removed by a mechanical grab, travelling on a telpher 
track fixed over the basins, and the breeze is loaded 
into wagons. The quenched coke is dumped by the 
ears on to an inclined cooling wharf 255 ft. long, shown 


at j in Fig. 2, in Fig. 12, on page 44, and also 
in Fig. 4, Plate Il. This is built of reinforced 
concrete and paved with Staffordshire blue brick. 


At the lower edge of the wharf, hand-operated gates 
control the discharge on to the coke conveyors. 

The coke-conveying and screening plant is arranged 
to handle the coke from the wharf at a rate up to 
150 tons per hour, and is electrically operated through- 
out. A belt conveyor 42-in. wide, running the full 
length of the wharf, and shown in Figs. 3, 4 and 12, 
enables the run-of-oven coke to be delivered either 
direct to wagons or over a grizzley screening plant. 
The smalls passing through the grizzley are conveyed 
to a secondary screening house, where a vibrating 
screen further classifies them into three sizes and breeze, 
each size being stored in a 25-ton concrete hopper 
built over the railway track. The blast-furnace coke 
ager over the grizzley to a reversible cross conveyor, 
yy which it may be delivered either to a boom con- 
veyor for wagon transport or to a further conveyor 
leading to the blast furnaces. The latter conveyor 
delivers the furnace coke to a junction house where 
the stream can be diverted either to the Cleveland A 
biast-furnaces (m, Fig. 2) or to the Bessemer blast- 





| 
| 











| that the arrangement previously in force for delivering 


coke to the furnace bins, namely by rail wagons along 
the Cleveland and Bessemer banks, is retained for 
emergencies. The conveyors feeding the Cleveland 
and the Bessemer furnaces are both provided with 
Blake-Denison continuous-belt weighing machines, by 
which the amount of coke delivered to each of 
furnaces is automatically recorded. 


set 


(To be continued.) 








THE LATE DR. H. H. JEFFCOTT. 


We briefly recorded last week the death of Dr. H. H. 
Jeffcott, who, since 1922, has held the office of secretary 
of the Institution of Civil Engineers. Owing to the 
news reaching us when our arrangements were already 
well advanced, we were compelled to hold over until 
this issue the portrait which we now reproduce, and 
particulars of Dr. Jeffcott’s career. 

Dr. Henry Homan Jeffcott was the son of William 
Jeffcott, J.P., and was born in County Donegal, on 
February 6, 1877. After his early education, he went 
to Trinity College, Dublin, and at the end of four years’ 
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THE Late Dr. H. H. JEFrrcorr. 

work, took up a three-year course at the Engineering 
School of the College. In 1902, he began practical 
training in the works of Messrs. Siemens Brothers and 
Company, Limited, at Woolwich and Stafford, being 
also occupied with the design of electrical plant. From 
1904 until 1906 he was at the Openshaw Works of 
Messrs. Sir W. G. Armstrong Whitworth and Company, 
Limited, and in the latter year was appointed head of 
the Metrology Department of the National Physical 
Laboratory, Teddington. In this connection, he was 
occupied in experimental work connected with screw 
threads, standardisation of gauges, verification of 
surveying apparatus, and the testing of measuring 
machines. 

In 1910, he was appointed Professor of Engineering 
at the Royal College of Science for Ireland, Dublin, 
holding this post until 1922, when he was appointed 
Secretary of the Institution of Civil Engineers. For 
the last eight years of his time in Dublin he was in 
addition Dean of the College. He was also during 
part of the period examiner in Mechanical Engineering 
in the University of Belfast, and the National University 
of Ireland. He was also associated with Sir John Purser 
Griffiths, past-president of the Institution of - Civil 
Engineers, in the preparation of a scheme of hydro- 
electric development on the Liffey. During the war, 
Dr. Jeffcott was in charge of the maaufacture of 
munitions in the College workshops, and was 
responsible for the adaptation of the machine tools 
available to this purpose. 

In 1922, he was, as stated, appointed Secretary to 
the Institution of Civil Engineers, in which connection 
his geniality and general courtesy were much appre- 
ciated. He became an associate member of the Institu- 
tion in 1910, and a full member in 1933. He was made 
a member of the Institution of Mechanical Engineers 
in 1910, and was also a member of the Royal Irish 
Academy. He contributed a number of papers to the 
proceedings of various bodies, dealing with a wide 
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range of subjects, such as the whirling of shafts, 
vibration of beams, surveying instruments, heat engines, 
&c., and patented various inventions, the most im- 
portant of which was his direct-reading tachometer. 








LABOUR NOTES. 


TuHE Ministry of Labour estimates that at June 21, 
the number of insured persons between the ages of 
16 and 64, in employment in Great Britain, exclusive 
of persons within the agricultural scheme, was approxi- 
mately 11,517,000. This was 130,000 more than at 
May 24, and 584,000 more than at June 22, 1936. 
There was an improvement in employment, between 
May 24 and June 21, in most industries. It was greatest 
in building and public-works contracting, the boot and 
shoe, cotton, wool textile, and hosiery industries, 
textile bleaching, dyeing, &c., iron and steel manufac- 
ture, general engineering, shipbuilding and ship-repair- 
ing, metal goods manufacture, certain food manufactur- 
ing industries, the distributive trades, road transport, the 
fishing industry, and hotel, boarding-house, &c., service. 
There was also a seasonal improvement in agriculture. 
On the other hand, there was an increase in the numbers 
temporarily stopped in the coal-mining industry, 
mainly due to the suspension of work on June 21 at 
a number of pits in Yorkshire, on account of the 
miners’ demonstration. There was some decline in 
the tailoring industry. 

At June 21, the numbers of unemployed persons on 
the registers of employment exchanges in Great 
Britain were 1,088,866 wholly unemployed, 199,800 
temporarily stopped, and 67,932 normally in casual 
employment, making a total of 1,356,598. This was 
94,732 less than the number on the registers at May 24, 
and 346,078 less than at June 22, 1936. The total 
comprised 1,085,614 men, 29,612 boys, 209,441 women, 
and 31,931 girls. The numbers temporarily stopped 
at June 21 included approximately 27,000 persons 
who had registered as unemployed, as a result of pit 
stoppages due to the annual demonstration on that 
day of the Yorkshire Mine Workers’ Association. The 
unemployment figures for June 22, 1936, were influenced 
in the same way. hm 

The total of 1,356,598 registered unemployed 
included 1,231,017 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants according to the length of the last 
spell of registered unemployment is as follows :— 
521,000, or 42 per cent., less than six weeks ; 659,000, 
or 53 per cent., less than three months; 802,000, or 
65 per cent., less than six months; and 302,000, or 
25 per cent., twelve months or more. Of the persons 
on the registers at June 21, 1937, about 47 per cent. 
were applicants for insurance benefit, and about 44 per 
cent. for unemployment allowances, while about 9 per 
cent. had no application for benefit or unemployment 
allowances. 

Between May 24 and June 21, the numbers of 
unemployed persons on the registers decreased by 
10,020 in the London area, 10,054 in the South-Eastern 
area, 10,780 in the South-Western area, 5,969 in the 
Midlands, 1,119 in the North-Eastern area, 19,894 in 
the North-Western area, 7,767 in the Northern area, 
17,073 in Scotland, and 12,056 in Wales. 


Addressing the annual conference of the General 
Federation of Trade Unions at Scarborough last week, 
Mr. J. Frayne, the chairman, said that the representa- 
tives of the textile werkers at Geneva would have to 
give the question of the 40-hour week far closer atten- 
tion than they had hitherto done. Lancashire insisted 
that the shorter week must consist of one shift only, 
while Yorkshire declared that in the case of their 
industry, the one-shift system would be impossible. 
It therefore appeared, Mr. Frayne said, that two 
conventions would be required—one for the woollen 
industry, and one for the cotton industry. Other- 
wise, there would be one convention with contracting- 
out clauses, which would be fatal. There existed, 
Mr. Frayne went on to say, a school of thought which 
held that the idea of collective agreements negotiated 
directly between employers and trade unions had had 
its day, and that better results could be obtained by 
legislative procedure. That was, in his opinion, a fatal 
illusion, and it threatened to be the end of Trade 
Unionism. 


An amendment to the rules adopted at the annual 
conference of the General Federation of Trade Unions 
stipulates that Federation benefit shall not be paid to 
a member unless he has been in an affiliated union at 
least a quarter, and a quarter’s contribution has been 
paid in respect of his membership by his union. The 
effect of the change will be that a worker joining his 
trade union during a dispute will not be entitled to 





benefit while the dispute is in progress. Unions 
affiliated to the General Federation, it may be ex- 
plained, contribute to its funds on one or both of two 
scales, and, when a dispute, culminating in a stoppage, 
occurs, draw from them a corresponding weekly pay- 
ment for each idle worker. 





According to Mr. Appleton, the general secretary of 
the General Federation of Trade Unions, the present 
“boom ”’ is largely due to artificial causes, including 
the armaments programme. That, he said, in the course 
of a speech at the organisation’s annual conference, 
could not go on for ever, and, sooner or later, there 
would be a collapse which would create a very serious 
state of affairs for those who were employed in arma- 
ments’ factories. Whatever Government was in 
power in the future, it would have to adopt methods 
to meet the situation which some of them might not 
like. It might be that they would be forced to permit 
a certain control to be developed. It was a certainty 
that the Government would have to take a very 
firm grip on many things, which would not be alto- 
gether palatable. A resolution was adopted by the 
conference calling on the Government to prepare 
in advance schemes for the development of British 
national resources by improvements in land, waterways, 
highways, railways and housing, and in industrial 
and distributive technique. Plans should be prepared, 
it was further declared, for the better use of British 
capital both in Great Britain and the Dominions, 
so that those industries which depended so much on 
external trade might obtain satisfactory employment. 





Compensation for loss of employment by “ black- 
coated ” workers is the subject of a Bill which has 
been introduced in the House of Commons by Mr. 
Latham, the president of the National Federation of 
Professional Workers and others. The principal 
proposal is that, .if an employer terminates the employ- 
ment of a person of 21 years of age or over who is 
employed “ otherwise than by way of manual labour,” 
he shall pay to such person an amount equivalent to 
one-twelfth part of the total remuneration which 
he has paid to the employed person during such 
employment. This provision would not apply in cases 
of serious and wilful misconduct, illness for a consecu- 
tive period of a year, retirement on superannuation 
or pension, the receipt of compensation for loss of office, 
death of the employer, bankruptcy, composition 
arrangement with creditors, or the winding-up of the 
business. 





For the protection of the rights of the employed 
persons, the measure seeks to provide that the employer 
must keep in force a policy of insurance to cover his 
liability and stipulates that the penalty for contra- 
vention of this clause shall be a fine not exceeding 501. 
or imprisonment for a term not exceeding three months, 
or both such fine and such imprisonment. The Bill 
is not to apply (a) to established Civil servants or to 
persons employed in the naval, military, or air forces 
of the Crown or in a police force ; (6) to persons serving 
in an established capacity in the permanent service 
of a local or other public authority, for whom statutory 
provision has already been made; (c) to members 
of the employer’s own family dwelling and working in 
his house ; (d) to any master, officer, seaman, or appren- 
tice of a seagoing ship. Otherwise the Crown is to be 
treated as a private employer. 





The annual conference of the National Union of 
Railwaymen opened at Plymouth on Monday last. 
Addressing the delegates, Mr. W. T. Griffiths, the 
president, emphasised the point that the claims of the 
unions for better pay and improved conditions were 
in no way dependent upon the result of the application 
of the companies for permission to raise their rates and 
fares. The claims, he said, were based on the improved 
financial position of the companies, which had largely 
been brought about by the economies effected at the 
expense of members. The financial returns of the 
companies for 1936 showed a very substantial increase 
over 1935 and 1934. The traffic returns for the 
first six months of the current year showed, moreover, 
an improvement of over 3,000,0001. on the corresponding 
period of 1936. One of the reasons put forward, Mr. 
Griffiths went on to say, for not improving railway- 
men’s wages was the unfair road competition. [f, 
through road competition, the railways were unable to 
pay wages which ensured a reasonable standard of 
life, it was time, he declared, that the Government 
stepped in and nationalised all forms of transport. 


Speaking at Torquay on Monday, at the opening of 
the annual conference of the Transport and General 
Workers’ Union, Mr. H. J. Edwards, the chairman, 
said that it was regrettable that so much of the organi- 
sation’s time was taken up with matters relating 
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to unofficial movements. The constitution of the 
Transport and General Workers’ Union was, in his 
opinion, so devised that there was neither ground nor 
excuse for interference with the organisation’s legitimate 
work. Very often, he declared, its policy had to be 
worked out months ahead, and, when others interfered 
who had neither knowledge nor understanding of the 
trades concerned, suffering was brought to members, 
and it became impossible to carry to their logical 
conclusion movements which, in some cases, the 
members themselves had in conferences of their own 
initiated or approved. “I assert,” he declared, 
“and I have had a long experience of executive work, 
that no body of men have tried to respond more readily 
to the claims of their members, or endeavoured to 
carry out the constitution more honestly or demo- 
cratically than we have done.” 





The claim of the engineering trade unions to negotiate 
on the subject of the wages and working conditions 
of boys, youths and apprentices was discussed at a 
conference in London last week between representatives 
of the Engineering Joint Trades Movement and repre- 
sentatives of the Engineering and Allied Employers’ 
National Federation. Mr. J. C. Little, the president 
of the Amalgamated Engineering Union, submitted 
the case of the unions, and, after some discussion, Mr. 
A. Ramsay, Director of the Engineering and Allied 
Employers’ National Federation, intimated that the 
matter would be, in due course, considered. 


Industrial and Labour Information states that the 
Social Policy Committee of the Czechoslovak Senate 
has drafted a Bill for the organisation of technical 
courses for apprentices, which has been submitted 
for consideration to the competent Government 
departments. The measure abolishes continuation 
classes and replaces them by technical courses for 
apprentices. The courses are divided into free public 
courses and courses organised by the State apprentice- 
ship schools, ordinary schools and State undertakings, 
and private courses. one 

In order to overcome the shortage of skilled labour 
in Poland, the Manufacturers’ Association of Medium 
and Small-scale Industry inaugurated, in Warsaw, 
continuation classes for metal workers, which opened on 
April 19 for a period of four months. The classes, 
which are held between 5.30 p.m., and 7.30 p.m., cover 
the following subjects: Workshop estimates, the 
science of metals, the reading of plans, drawing, metal 
working and industrial safety. The inclusive fee for 
the whole course is 80 zloty, but workers may choose 
special classes, in which case they pay about 15 zloty a 
class. When the worker attends at least 95 per cent. 
of the classes which he undertakes to follow, the 
employer pays 50 per cent. of the fees. Applications 
for admission have been numerous, but for technical 
reasons only a small number have been accepted. 
A second course will shortly be organised on similar 
lines for drivers and mechanics in the motor industry. 


Writing in the July issue of Labour, Sir Walter Citrine» 
the general secretary of the Trades Union Congress, 
says :—‘ The official Trade Union Movement has 
never organised itself against the attacks made on it. 
It has dealt with them inevitably by the democratic 
method of reason and argument in its meetings and 
conferences. It has established no cells, no secret 
meetings or conclaves of officials; it has resorted to 
no secret circulars of instruction or the packing of 
conferences, or the instigation of organised interruption 
and disorder at the meetings of its opponents. It 
knows that such methods are distasteful to its members 
and foreign to the character of its organisation. But 
let no one make any mistake. The Labour Movement 
has no intention of remaining passive, or regarding 
with a mistaken tolerance, the attacks of those who 
seek to undermine its prestige and influence from 
whatever quarter they may come.” 

At the request of the legislature of the State of 
Massachusetts, the Department of Labour and Indus- 
tries of that State has made a survey relative to the 
employment of men over 45 years of age. It was found 
that one-half of the employers of ten or more persons in 
Massachusetts discriminated intentionally or uninten- 
tionally against persons over 45, and some employers 
had no one on their payrolls over that age. There 
appeared to be little disposition generally to dismiss 
people because they were over 45, but once out of 
work they found it difficult to find re-employment. 
It was also found that 35 per cent. of all employable 
men and 53 per cent. of those men on relief were 45 years 
of age or over. On the basis of this report the State 
Department of Labour and Industries has filed in the 
legislature a Bill seeking to prevent such discrimination 
by imposing a fine and by authorising the Department 
to investigate complaints. 
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is mounted in front of the chimney, as shown in Fig. 1. 
Kach train comprises four twin articulated sets and 
an observation car, nine vehicles in all, and is stream- 
lined as fully as possible, the spaces between the coaches 
being covered by indiarubber fairings, fitted with a 
small initial tension. The fairings are permanently 
attached by screws to the inner ends of the pairs of 
articulated coaches, and by studs at the outer ends, a 
steel strip also being fitted in this case over the roof. 
This arrangement enables the sheeting to be quickly 
detached for examination of the Buckeye couplings 
and for turning the observation car, which, like the 
engine, must be reversed at the end of each journey. 
Steel fairings fitted between the bogies continue 
the side surfaces of the coaches almost down to rail 
level, making the exterior of the train practically 
flush from end to end. The layout of the train which, 
with the engine, has an overall length of 584 ft. 2 in., 
is shown in Fig. 2. The four pairs of articulated 
coaches provide seats for 48 first-class and 168 third-class 











Fig. 4. OBsERVATION Car. 








INTERIOR OF First-CLass SALoon. 


passengers. The seating accommodation of the obser 
vation car is not included in the train capacity, as 
this car is intended for general use. Seats in it cannot 
be booked for the entire journey, but only for periods of 
one hour, on payment of a small charge, and no refresh- 
ments are served there. Elsewhere throughout the 
train meals are served to the passengers at their own 
tables, all the coaches being open saloons. 

Each articulated body is 56 ft. 24 in. in length, with 
a width of 9 ft. over the mouldings. The bodies are 
built with teak framing and steel panel plates, and are 
mounted on steel underframcs, fabricated by electric 
welding and carried on compound bolster bogies. 
Following the company’s standard practice, the cars 
have long Pullman-type vestibules, and are connected 
by Buckeye couplers. The observation car, an exterior 
view of which is given in Fig. 4, has a length of 
51 ft. 9in. over the body. It has the practical advantage 
of providing a properly streamlined end to the train, 
and for this reason should contribute something more 





to the company’s revenue than the comparatively small 
income represented by the supplement charged for riding 
in it. The rear end is moulded to an easy curve, the 
roof being swept down to floor level over the full width 
of the vehicle, and the large rear windows, which are 
made of Perspex, an unbreakable glass substitute 
manufactured by Messrs. Imperial Chemical Industries, 
Limited, are shaped to the same curvature. 

Throughout the train the window frames, exterior 
mouldings and fittings are of stainless steel. The body 
| sides and roofs are insulated with asbestos acoustic 
| blanket, and the inner walls and ceilings are covered 
| with Rexine to minimise noise. The floors are laid with 
sponge-rubber sheet, 4 in. in thickness, beneath the 
carpets, and have hair felt between the floorboards, 
while, in addition, the whole underside of each vehicle 
has been insulated with sprayed asbestos supported 
on dovetailed steel sheeting. The windows are double, 
with an insulating space between the glass sheets, and to 
exclude noise at the articulated ends of the twin 
coaches the gangways are lined with felt. The exterior 
finish of the train is in Marlborough blue synthetic 
paint on the upper part of the bodies, with the darker 
|Garter blue below. A_ thermostatically-controlled 
| system of heating and ventilation has been fitted 
| by Messrs. J. Stone and Company, Limited, the filtered 
air being introduced through ducts at floor level and 
extracted through grilles surrounding the lighting 
fittings in the roof. The extractor ventilators permit 
of a complete change of air in each coach every three 
minutes. In addition, direct ventilation is provided 
by means of sliding shutters above the windows. 
The lavatories in both classes are unusually roomy, 
and have chromium-plated fittings, and also a full-length 
mirror. Immersion heaters, operated from the train- 
lighting dynamos, provide hot water in the summer 
months when the steam heating system is not in use. 

The interior arrangement of the train is new, and is an 
attempt to combine the advantages of the open saloon 
with the greater privacy of compartment stock. The 
first-class saloons, one of which is iJlustrated in Fig. 5, 
on this page, are divided into sections by partitions, 
each section seating four passengers in swivel armchairs, 
two on either side of a wide gangway. There are no 
doors except at the ends of vehicles and between the 
smoking and non-smoking sections. A fixed table 
is provided between each pair of chairs, the tables 
being so shaped that the passenger partially faces the 
window when taking a meal. The decorative schemes 
in the first-class saloons have been designed by_ Mr. 
Murray Adams Acton, of Messrs. Acton Surgey, 
Limited, London, and employ special shades of Rexine 
for the walls, with Alumilited aluminium decorations, 
green carpets, and moquette upholstery on the chairs. 
There is an individual light for each passenger, and a 
ceiling light in the centre of each section. 

Fig. 3 gives an interior view of one of the third-class 
saloons, which are divided by cross partitions into 
sections of six, twelve or fifteen passengers* cach, 
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Rexine, in two contrasting finishes, is again used for 
the walls, with an ornamental fret of anodised alu- 
minium at the junction of the two shades. The 
upholstery is of fawn uncut moquette, with green car- 
pets laid on sponge rubber, as in the first-class saloons. 
Four passengers are seated on one side of the gangway 
and two on the other side, the double tables having 
hinged side flaps to facilitate access to the seats. 
The lighting fittings are similar to those in the first-class 
accommodation, one ceiling light being fitted in each 
passenger section. The two kitchen cars, following 
the L.N.E.R. practice, are electrically equipped, the 
cooking apparatus being designed by Messrs. J. Stone 
Messrs. 


and Company, Limited, and supplied by 
Henry Wilson and Company, Liverpool. The power 
is obtained from two 10-kW axle-driven generators, 


under each car, supplying current at 180-220 volts. 
For use when the train is standing there is an Exide- 
Ironclad double battery of 210 ampere-hours rating. 
Included in the kitchen equipment is an automatic 
water boiler and also an automatic refrigerator, with 
separate compartments for wines, butter, cheese, and 
general provisions. 

On June 30, the first train was taken for a trial run 
from King’s Cross to Grantham and back, being drawn 
by No. 4489, Dominion of Canada, when a number 
of guests of the company, including our representa- 
tive, were enabled to study ite special features. The 
train left King’s Cross at 2.30 p.m. and, although slightly 
checked once or twice en route, passed Grantham 
dead on time at 3.57} p.m. After turning at the 
Barkston triangle, four miles farther north, it passed 
Grantham on the return journey at 4.43 p.m. and 
reached King’s Cross at 6.8 p.m., a minute ahead of 
time, in spite of some minutes lost by checks. The 
highest booked average speed was 85-11 m.p.h. over 
the 19 miles from Hitchin to Huntingdon on the down 


journey, but the highest speed was attained on the | 


return trip, the maximum being 109 m.p.h. The 
smooth riding of the observation car was especially 
noticeable, and it is probable that this feature, new 
to British railways, will prove to be a very popular 


innovation. The effectiveness of the streamlining 
in lifting the smoke, and of the noise-insulation in 
dulling the sound of passing trains, also attracted 
attention, the latter feature being particularly in 
evidence when the “ Coronation” passed the down 


Silver Jubilee’ at a relative speed which must have 


been of the order of 170 miles per hour 


CONTRACTS. 


Wourr, Limrrep, Belfast’ 
have recently built for the Belfast and County Down 
Railway a 5-ft. 3-in. gauge, 500-h.p., double four-wheel 
bogie Diesel-electric locomotive for working the complete 
passenger and branch line. The 
engine is an 8-cylinder Harlandic two-cycle, traction-t ype 
unit, while the traction type generator, control gear, 
traction motors and all other electrical gear have been 
supplied by Messrs. Laurence Scorr ann E.ecrro 
moTORS, LIMITED 


Messrs. HARLAND AND 


goods service of a 


MESSRS Tne Mankoont LNTERNATIONAL MARINE 
COMMUNICATION COMPANY Limirep, Electra House, 
Vietoria Embankment, London, W.C.2, have received 


the order for the wireless installations of the two new 
P. & O. Liners Stratheden and Strathallan. For com 
munication on long and medium wavelengths, a 2-kW 
will be installed, while for 
short-wave communication «a 1)-kW transmitter and 
receiver will be provided \ Marconi direction finder 
and Echometer sounding device will also be furnished 


transmitter and receivers 


Messrs. Tur Brigutrsipe FounpDRY AND ENGINEERING 
Company, Limrrep, Sheffield, 1, have designed and built 
an !8-in. section mill, which was recently started up at 
the works of Messrs. The Skinningrove Iron Company, 
Limited, The mill is intended for the production of all 
types of small sections as an auxiliary to the firm's 
present large mill, and it is anticipated that it will 
ultimately produce from 1,800 tons to 2,000 tons of rolled 
products per wee kK 


Messrs. JouN M. HENDERSON AND Company, Limrrep. 
King’s Works, Aberdeen, among other work, have at 
present in hand orders for a 2}-cub. yard, 700-ft. span 
cableway dragline excavator for Messrs. Gold and Base 
Metal Mines of Nigeria, Limited; a 4-ton travelling 
cableway fitted with tipping gear for the British Phos- 
phate Commissioners ; two 3-ton level-luffing cranes for 
Granton Harbour; and a 10-ton eleetrie derrick crane 
tor Messrs. Shap Granite Company 





LAUNCHES AND TRIAL TRIPS. 


“ Lapy Norrucors.”—Twin-screw cargo and passen- 
ger motorship for service in British Guiana ; four-stroke, 
cold-starting, six-cylinder, airless-injection engines built 
by Messrs. Davey, Paxman and Com many (Colchester), 
Limited. Trial trip, June 24. Main yo en 125 ft 
9 in. by 29 ft. by 10 ft Built by Messrs. Ferguson 
Brothers (Port Glasgow), Limited, Port Glasgow, to the 
order of the Crown Agents for the Colonies for the 
Transport and Harbours Department of the British 
Guiana Railways, 








ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Marine Petrol Engines, three, each complete with 
propeller shaft, propeller, stern tube and reverse gear, 
and each suitable for propelling a wooden launch at a 
maximum speed of 10 knots. Ministry of Communica- 
tions, Port and Lighthouse Administration, Alexandria, 
Egypt ; August 3. (T.Y. 24,723/37.) 

Coal-Screening Equipment, high-capacity, self-cleaning 
disc screen and accessories. State Electricity Commission, 
Melbourne, Australia; August 10. (T.Y. 24,763/37.) 

Water-Tube Boiler, complete with accessory equipment- 
Municipality of Port Elizabeth, South Africa; Septem- 
ber 9. (T.Y. 24,865/37.) 

Tramway-Track Material. City Council of Johannes- 
burg ; August 14. (T.Y. 24,942/37.) 








BOOKS RECEIVED. 


Combustion Appliance Makers’ Association (Solid Fuel): 
First Annual Conference, 16th March, 1937. London . 
Offices of the Association, 54, Victoria-street, S.W.1. 
[Price 2s. 6d.) 

The Institution of Railway Signal Engineers. Proceedings, 
1936-1937. Part II.—October, 1936, to January, 1937. 
Reading: Greenslade and Company (Reading) 
Limited. [Price 7s. 6d. to non-members.] 

F.B1I. Register of British Manufacturers. 1937-1938. 
Edited by Emnest A. Nasa. London: The Federa- 
tion of British Industries. [Price 15s. (United King- 
dom), 10s. (Overseas). ] 

Scottish Education Department. Report on the Royal 
Scottish Museum, Edinburgh, for the Year 1936. 
London : H.M. Stationery Office. [Price 3d. net.| 

Landwirtschaftlicher Wasserbau. By Dr.-ING. GERHARD 
SCHROEDER. Berlin: Julius [Price 36 
marks. | 

The Transactions of the Chemical Engineering Congress 


Springer. 


of the World Power Conference, London, June 22 to 
June 27, 1936. General Editor,G. H.Forp. Volume 


I. Section A, Ferrous Metals in Chemical Plant Con- 
Section B, Refractories, Rubber, Plastics and 


struction. 
Construction. 


other Materials in Chemical Plant 

Volume Il. Section C, Separation. Section D, Size 
Reduction, Grading and Mizing; Electrolysis and 
Electrical Applications. Volume III. Section E, 
Destructive Distillation. Section F, Treatment and 


uents and Waste Materials ; Lubrication. 
tgh-Pressure Reactions and High Vacua. 
Section H, Heat Exchange. Volume IV. Section J, 
Education and Training. Section K, Statistics ; 
Administration ; Safety and Welfare. Section L, Trend 
of Development. Section M, General Aspects. Volume V. 
Index. Compiler, W. A. Lauten. London: Perey 
Lund, muaphalen and Company, Limited. [Price 127. 
net per set of five volumes. ]} 


Disposal of E 


Section G, 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—The French financial crisis occa- 
sioned a good deal of coneern on the Welsh steam-coal 
market last week. In view of the uncertainty regarding 
further devaluation of the franc operations in this trade 
were brought almost to a standstill, although there was 
no evidence of any orders being cancelled. It was the 
general opinion that it would have a disturbing effect 
on business for some time, but it was not anticipated 
that the trade would suffer more than a temporary set- 
back. In support of this view, it was pointed out that 
when the franc was recently devalued to an extent 
greater than that now expected, it had very little effect 
on the market. In any case, since the devaluation 
would have the same effect on all foreign coals entering 
France, it seemed highly improbable that supplies from 
other countries would benefit at the expense of South 


Wales. Foreign customers generally displayed a much 
quieter interest last week and demand showed further 
falling off. This was due partly to usual seasonal 


influences and also to the fact that many overseas buyers 
had already covered their present needs. Collieries, how- 
ever, remained well employed and prospects for some 
time ahead were favourable. Supplies could be more 
readily obtained, but as sellers were not pressing, prices 
showed but little material change. Some of the large 
coals were more plentiful and values were a shade easier, 
while among the washed small and sized kinds the 
washed dry nuts were a strong feature and were dearer 
at 27s. to 29%. per ton. Throughs were in moderate 
request. Cokes were in sustained demand, and as supplies 
were still extremely limited, quotations were unchanged 
at recent high levels. Patent fuel and pitwood were only 
sparingly offered and were steady. 


Business remained brisk in the 
iron and steel and allied trades of South Wales and 
Monmouthshire last week. Producers generally were 
fully engaged and were still not in a position to accept a 
great deal of fresh business. It was felt that the reduction 
in the import duty on iron and steel would be of some 
benefit until] supplies became more normal at home, 
and it was disclosed that arrangements had been made 
to import American steel bars for some of the South 
Wales works 


lron and Steel Trade. 
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PERSONAL. 


Messrs. SwircHGEaR AND Cowans, LiMiTED, Elsinore- 
road, Old Trafford, Manchester, 16, for the third year 
in succession, are building extensions to their works. 
These are now nearing completion. 

Messrs. Brown, Lenox anp Company (LONDON), 
Limrrep, Millwall, London, E.14, advise us that having 
renewed the lease of their London factory for a further 
period of 50 years, they are re-building their works and 
offices. 

Mr. Frep CLEMENTS, M.Inst.C.E., M.I.Mech.E., 
director and general manager of Messrs. The Park Gate 
Iron and Steel Company, Limited, Park Gate Works, 
Rotherham, has been appointed managing director, the 
position having been rendered vacant by the retirement 
of Mr. Percy Fawcett, owing to ill-health. 

Sin GreorcGe BEHARRELL, D.S.O., managing director 
of Messrs. The Dunlop Rubber Company, Limited, has 
been elected chairman of the Company in succession to 
the late Sir Eric Geddes. 

Dr. P. DunsHeats, O.B.E., M.A., has been appointed 
a director of Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, Holborn Viaduct, London, E.C.1. 
He will retain his present position of chief engineer to 
the Company. 

Messrs. Peter BRoTHERHOOD, Limrrep, Amberley 
House, Norfolk-street, London, W.C.2, inform us that 
their Leeds Branch, under the direction of Mr. E. Mark- 
ham, will be transferred to Dormaville House, Leeds— 
Wetherby-road, Scarcroft, Thorner, near Leeds. 

The London office of Messrs. Tue LiverProot Rerri- 
GERATION AND ENGINEERING Company, LimtreD, Polar 
Works, Sankey, Warrington, and that of their associated 
company, Messrs. H. J. West anp Company, LIMITED, 
has oe transferred to Terminal House, 52, Grosvenor- 
gardens, London, 8.W.1. 

Mr. A. G. Canriy, A.M.Inst.P.T., who was for severa | 
years general manager and director of Messrs. British 
Separators, Limited, has joined Messrs. Hopkinsons. 
Limited, Huddersfield, as general manager of their 
centifuge department. 

Messrs. WESTINGHOUSE BRAKE AND SIGNAL COMPANY. 
Limirep, 82, York-road, King’s Cross, London, N.1, 
have appointed Mr. L. T. Watkins, 26, Featherstone-road, 
King’s Heath, Birmingham, to represent them in the 
Midlands area. 

Messrs. Barton and Sons (1935), Limrrep, Beehive 
Works, off Green-lane, Walsall, officially announce that 
they have acquired the whole of the issued share capital 
of Messrs. Wright Anderson and Company, Limited, 
Gateshead-on-Tyne. 

Messrs. ImperiaL Cuemicat InpustrRizs, LiMiTED, 
Millbank, London, 8.W.1, are to open a heat-treatment 
and metal-degreasing demonstration centre at the works 
of their subsidiary company, Messrs. Lighting Trades, 
Limited, Earlsfield, London, 8.W.18, early in August. 

Mr. James H. McGraw, Juner., has been elected 
president of Messrs. The McGraw-Hill Publishing Com- 
pany, Incorporated, New York, U.S.A. He will continue 
to act as chairman of the board. 

Messrs. THz Monarcne Macuine Toot Company. 
Sidney, Ohio, U.S.A., have recently completed an exten- 
sion to their plant which will give them an extra floor 
area of 18,000 sq. ft. Mr. S. Brandenburg has been 
appointed New England representative of the firm, witb 
offices in Hartford, Connecticut. The New York office 
of the Company has been removed to Newark, New 
Jersey, while an office has recently been opened at 3,115 
North Meridian-street, Indianapolis, under the charge of 
Mr. H. W. Robinson. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade._-With the near approach of the 
annual Fair Holidays, which commence towards the end 
of next week, all the works in the Glasgow area are 
going at full speed in an endeavour to cope with the 
urgent demands of their customers. The pressure for 
deliveries is very heavy; it is, in fact, greater than it 
has been for many years, and it will be well nigh impos- 
sible to meet all the urgent calls which have come in. 
The Greenock and Port-Glasgow districts are now on 
holiday, but shipbuilders and engineers in that area are 
requiring their usual deliveries while the works are closed 
down to ensure a sufficiency of steel. Raw material is 
a little more plentiful at the moment, but is still far 
short of requirements, and future prospects are by no 
means clear. A move has at last been made to increase 
the supply of scrap by the gathering in of the old iron now 
lying dormant throughout the country. It is hoped that 
by a general collection the anxiety of steelmakers will be 
partially relieved, as it is estimated that there must be 
some thousands of tons scattered about which would 
now be of great service to the steel industry. There 
is not much new business in the market, but those with 
any fresh orders to place are finding the greatest difficult 
in getting promises of reasonable delivery. The black 
steel-sheet makers are extremely busy and every 
endeavour is being made to fulfil their engagementy 
before the holiday stoppage. The following are the 
current market prices: Boiler plates, 11. 18s. per ton ; 
ship plates, 111. 8s. per ton; sections, 111. 0s. 6d. per 
ton ; medium plates, 111. 15s. 6d. per ton ; black steel- 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 

“r ton; and galvanised corrugated sheets, No. 24 gauge. 
in minimum 4-ton lots, 19/. 10s. per ton, all delivered at 
Glasgow stations 

Malleable-Iron Trade.—The position in the malleable- 
iron trade of West of Scotland shows no change, and it is 
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only the scarcity of raw materials which is preventing 
the output being on a larger scale. The re-rollers of 
steel bars have heavy order books, but as the supplies 
of semies are very limited, they are quite unable to meet 
the demands of all their customers. At present the posi- 
tion is somewhat difficult, but part at least of the quota 
promised from the Continent is likely to come to hand 
next month. The following are the current quotations : 
Crown bars, 121. 7s. 6d. per ton for home dasivery. and 
11l. 17s. 6d. per ton for export ; and re-rolled steel bars, 
117. 188. per ton for home delivery, and 11l. per ton for 
export . 


Scottish Pig-Iron Trade.—Little fresh can be reported 
this week in connection with the pig-iron trade of Scotland 
and makers are all being pressed for deliveries as the 
requirements of industry at the moment are much greater 
than the output of the 15 furnaces now in blast. The 
imports of pig-iron which have recently reached the 
Clyde have assisted consumers to some extent, but not 
sufficiently to show any difference in the demand. Prices 
are very firm and are as follows: Hematite, 61. 3s. per 
ton, and basic iron 5l. 7s. 6d. per ton, both delivered at 
the steel works ; and foundry iron, No. 1, 5l. 15s. 6d. 
per ton and No. 3, 5l. 13s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, July 3, amounted to 110 tons. Of that 
total, 80 tons went overseas and 30 tons coastwise. 
During the corresponding week of last year, the figures 
were 240 tons overseas and 94 tons coastwise, making a 
total shipment of 334 tons. 


Reduction in Import Duties on Iron and Steel.—Owing 
to the difficulty experienced in meeting the very heavy 
demands of home consumers of iron and steel, the 
Government, on the recommendation of the Import 
Duties Advisory Committee, decided to make reductions 
in the duties on many classes of imported iron and steel 
materials. Supplies from Cartel countries which were 
reduced last March from 20 per cent. to 10 per cent. are 
now reduced to 2} per cent., and supplies from other 
sources are reduced from 334 per cent. to 12} per cent. 
These changes came into operation to-day (Wednesday) 
and will continue until March 31, 1938. The direct 
object would seem to be to speed up Cartel deliveries 
and to attract supplies from America and perhaps else- 
where. 


Wagon Contract.—Messrs. Hurst, Nelson and Company, 
Limited, Motherwell, have received a contract from the 
Buenos Ayres Great Southern and the Buenos Ayres 
Western Railway companies to construct 50 steel tank 
wagons to be used for the transport of petroleum. 


Shipbuilding.—-A considerable amount of activity at 
present prevails in the Scottish shipbuilding industry and 
the majority of the yards have a large tonnage on order 
and steady employment is assured for some thousands 
of workmen over an extended period. As a consequence 
of this activity, marine engineers are about as busy at 
the moment as they have been for a long time. New 
contracts have not been very numerous during the past 
tew months, and only two orders were booked last 
month—the two 11,000-ton troop-carrying motorships, 
one to be built by Messrs. The Fairfield Shipbuilding and 
Engineering Company, Limited, at Govan, for the P. & O. 
Steamship Company, and the other to be built by Messrs. 
Barclay, Curle and Company, Limited, Whiteinch, for 
the Bibby Line. The total output for the month of 
June was 11 vessels, of 43,992 tons. The details, and 
the totals for the first half of the year are as follows :— 


JuNE, 1937. Srx Monras, 


1937. 
Vessels. Tons. Vessels. Tons. 
The Clyde ite y 38,764 47 165,999 
The Forth a 1 1,825 9 14,920 
The Tay _ l 3,403 3 12,003 
The Dee ... ae 6 2,228 
ll 43,992 65 195,150 


The Clyde output for June was the second highest 
month of the year, and was about 2,000 tons less than 
that for the month of April, but the output for the 
half-year was the best for the corresponding six months 
since 1930, when the total was 293,166 tons. There are 
one or two inquiries in circulation at present for Govern- 
ment vessels and also mercantile tonnage, but ship- 
owners in general are delaying their building programmes 
until conditions are more favourable and costs stabilised. 








Triats oF H.M.8. “ ImperiaL.”—H.M. torpedo-boat 
destroyer Imperial, constructed by Mesrrs. R. and W. 
Hawthorn, Leslie and Company, Limited, at their 
Hebburn-on-Tyne shipbuilding yard, to the order of the 
Admiralty, was handed over on June’ 30, after a 
successful series of trials. She is one of eight vessels 
ordered under the 1935 Naval Programme ; her overall 
length is 323 ft. and her displacement about 1,350 tons. 
The propelling machinery comprises two independent 
sets of single-reduction geared turbines of the latest 
Parsons type, driving two screws. An astern turbine 
is incorporated in each low-pressure turbine, and provision 
is made in the high-pressure turbines to ensure a high 
degree of efficiency over a wide range of cruising powers. 
The machinery is designed to develop a total of 34,000 
s.h.p., and steam at 350 lb. per square inch pressure is 
supplied by three oil-fired water-tube boilers of the three- 
drum type arranged in separate boiler rooms. H.M.S. 
imperial is a sister ship of H.M.S. Imogen, handed over 
by Messrs. Hawthorn, Leslie on June 2, and is the 71st 
war vessel constructed by them for the British Admiralty. 





ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Some slight relief to th® 
stringency that has so long prevailed in the Cleveland 
pig-iron branch of industry can be reported. While 
acute scarcity still prohibits makers entering into new 
business at the moment, some reduction of embarrassing 
arrears of delivery is, at length, possible. Foundry owners 
still continue to complain of inadequate supplies, and 
have made further small purchases of foreign products at 
prices that are high, but substantially below those paid 
previously. Market values of Cleveland qualities are 
stabilised at the level of No. 3 description at 101s. 
delivered to Tees-side firms. 

Hematite.—Producers of East-coast hematite pig are 
meeting urgent domestic needs under running contracts, 
but have little saleable iron, and business is still almost 
confined to small transactions with regular home cus- 
tomers for delivery up to the end of September. Cease- 
less efforts of merchants to induce makers to,release iron 
bought for shipment abroad, and delivery of which is 
long overdue, meet with little success. A large and 
increasing proportion of the output is absorbed by 
requirements of makers’ own consuming departments. 
Quotations are governed by No. 1 grade of iron at 123s. 
delivered to North-Eastern England and to Scotland. 

Basic Iron.—The nominal price of basic iron remains 
at 100s. There is none on the market, the whole of the 
output continuing to be promptly absorbed by the 
requirements of makers’ adjacent steelworks. 


Foreign Ore.—Obstacles to the purchase of foreign ore 
are as great as ever, but imports are adequate, and 
consumers have large contracts arranged. 


Blast-Furnace Coke.—The easier tone in the coke market 
is attributed to the seasonal quietness of the export 
trade, and is expected to be temporary. Sellers of blast- 
furnace descriptions have substantial contracts to 
execute, and are not keenly seeking orders. They 
continue to name up to 40s. for good medium qualities 
delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel firm’s order books are still groatly 
overcrowded, and anything approaching extensive sales 
cannot be made except for delivery over periods consider- 
ably ahead. Shortage of steel semies is somewhat less 
marked than of late, local make being a little larger 
than recently, and import of Continental products being 
on a rather increased scale, but re-rollers continue to 
complain of work held up through inadequate deliveries. 
The further reduction of import duty on foreign steel 
fulfils expectation. Structural work is absorbing heavy 
tonnage of finished steel, as are also requirements of ship- 
yards, and the needs of railway companies. Among the 
principal market quotations for home trade are: Com- 
mon iron bars, 11/. 17s. 6d.; steel bars, 11/. 10s. ; soft 
steel billets, 7/. 17s. 6d.: hard steel billets, 91. 28. 6d. ; 
steel boiler plates, 11/. 18s. ; steel ship, bridge and tank 
plates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 
1ll. 08. 6d.; steel rivets, 161. 2s. 6d. ; Tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 2s. 6d.; black sheets (No. 24 gauge), 151. 158. ; and 
galvanised corrugated sheets (No. 24 gauge), 191. 10s. 


Iron and Steel Scrap.—Demand for iron and steel scrap 
is heavy, and saleable parcels readily realise recogni 
market values. A cargo of American scrap was dis- 
charged in the Tees this week. 

Imports of Iron and Steel.—Statistics of iron and steel 
imports to the Tees from foreign ports and coastwise 
last month are given at 4,640 tons, 135 tons being pig- 
iron, 4,270 tons crude sheet bars, billets, blooms and 
slabs, and 235 tons plates, bars, angles, rails, sheets 
and joists. June unloadings of crude sheet bars, &c., 
were 500 tons higher than in May, and 3,000 tons larger 
than in April. In the previous month, imports totalled 
4,459 tons, comprising 534 tons of pig-iron, 3,854 tons 
of crude sheet bars, &c., and 71 tons of plates, bars, 
angles, &c., and in the pre-war month of June, 1914, 
aggregate loadings reached 5,226 tons, of which 37 tons 
were pig-iron, 2,894 tons crude sheet bars, &c., and 
2,295 tons plates, bars, angles, &c. 


Tees Iron and Steel Shipments.—Tees iron and steel 
shipments in June were a little below the clearances in 
May, continued expansion of domestic needs preventing 
producers taking full advantage of export demand. 
Aggregate loadings last month amounted to 50,675 tons, 
composed of 5,080 tons of pig-iron, 1,586 tons of manu- 
factured iron, and 44,009 tons of steel. Of the pig-iron 
cleared, 1,325.tons went coastwise and 3,755 tons went 
abroad ; of the manufactured iron shipped, 1,133 tons 
went coastwise and 453 to foreign destinations ; and of 
the steel loaded, 15,871 tons went coastwise, and 28,138 
tons overseas. Only 900 tons of pig-iron went to 
Scotland, usually this district’s best customer, Australia 
taking first place with 1,500 tons. The Netherlands received 
the most manufactured iron—274 tons. Among the 
principal customers for steel were: South Africa, 6,005 


tons; China, 3,621 tons; India, 3,251 tons; Straits, 
2,156 tons; Argentine, 2,118 tons; Rhodesia, 1,863 
tons; Portuguese East Africa, 1,359 tons; Denmark, 


1,036 tons ; 


Blast-Furnacemen’s Wages Advanced.—The average net 
selling price of No. 3 Cleveland pig-iron for three months 
ending June 30, having been certified at 75s. 1-40d. per 
ton, compared with 68s. |-77d. per ton for the previous 
three months, North of England blast-furnacemen’s 
wages are advanced by 7 per cent. for the third quarter 
of the year, raising wages to 25 per cent. above the 
standard. The advance takes effect from the 4th inst. 


and Syria, 1,000 tons. 


43 


NOTICES OF MEETINGS. 


For Notices of Meetings see page 2 of Advertisements 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—That Sheffield’s staple industries con- 
tinue to improve finds reflection in the latest unemploy- 
ment statistics. During the past month there has been 
a decline of 2,123, and the total of 15,763 is the lowest 
on record. In contrast, Rotherham shows an increase of 
8,292. This is only temporary, due to a stoppage at one 
of the big collieries in the district owing to a breakdown 
of machinery. That industrial ey. here will out- 
last rearmament is the opinion of Sir Ronald W. Matthews, 
the well-known Sheffield industrialist. He has stated : 
“People are saying that the present prosperity of 
Sheffield is due to Government work, but from the order 
books of the heavy industries it is seen that armament 
work represents a small proportion. This prosperity is 
due mainly to an expansion of domestic needs, and 
started long before there was any question of rearmament. 
I make bold to prophesy that this will continue long 
after the programme of rearmament has been completed.” 
The importance of commercial business was emphasised 
by Sir les Craven, chairman of Messrs. The English 
Steel Corporation, Limited, when guests of the Master 
Cutler at the historic Forfeit Feast visited those works. 
Sir Charles said that in 1933 80 per cent. of their output 
was commercial. In 1937, so far, they were still manag- 
ing to keep 76 per cent. of their output on commercial 

roducts. He added: “‘ Within the last 18 months I 

ow of three very large passenger ships for which we 
had sporting chances of getting the orders, but which 
we could not undertake because of our Government 
commitments. We want, and I believe we shall get, 
the support of the Government in holding on to as much 
commercial business as we can. The time will come 
when we shall want all we can get from these other 
sources.”” He remarked the company had spent, or 
were spending, 3,200,0001. in keeping their plant up to 
date. The shares of Messrs. Markham and Company, 
Limited, engineers, of Chesterfield, have been purchased 
by Messrs. John Brown and Company, Limited, of 
Sheffield and Clydebank, from Messrs. The Staveley Coal 
and Iron Company. Work will be carried on at the 
Broad Oaks Works, Chesterfield, as in the past, under 
the managing directorship of Mr. Walter C. Macartney. 
The other directors of the company, including Mr. D. N. 
Turner, chairman for many years, have retired from 
the Lo Aberconway, chairman of Messrs. 
John Brown and Company, Limited, will be the new 
chairman, the other new directors being Sir Holberry 
Mensforth and Mr. 8S. W. Rawson. There is a brisk 
demand for steel and engineering products of all types. 
Improved business is reported in railway rolling stock, 
and equipment for gold and silver mines abroad and coal 
mining undertakings in this country. Steel rails, points 
and crossings are in demand. The special steel -proc — 
branches are busy. Outputs generally have assumec 
record dimensions. Tool-making works are operating to 
capacity. 

South Yorkshire Coal Trade.—The export position has 
undergone little change. The demand for prompt ship- 
ment shows little improvement. This is due to a large 
extent to customers in Scandinavia and the Baltic having 
covered their requirements for several months to come. 
Supplies of most classes of fuel are more abundant. The 
export quota has been fixed at 60 per cent. of standard, 
as against 85 per cent. for June. here is a brisk inland 
demand for coal. Railway companies are taking 
increased supplies of best locomotive steam hards. [ron 
and steelworks are bigger buyers of other types of coal. 
House coal is in only moderate demand. Foundry and 
furnace cokes are active. The price of patent oven coke 
for works purposes and central heating has increased to 
31s. 6d. per ton at ovens, plus 3s. 6d. per ton for delivery 
to Sheffield works. Latest quotations are: Best hand- 
picked branch, 27s. 6d. to 298.; best South Yorkshire, 
248. to 268.; best house, 22s. to 22s. 6d.; best kitchen, 
18s. 6d. to 20s.; best Derby selected, 23s. 6d. to 24s. ; 
best Derby seconds, 22s. to 238.; best Derby brights, 
198. 6d. to 21s. 6d.; best large nuts, 18s. 6d. to 19%. 6d. ; 
and kitchen nuts, 16s. 6d. to 17s. 6d 








Tue Iron anv Sreev Instrrute.—The Council oi 
the Iron and Steel Institute announces that Monsieur 
Léon Guillet has been nominated an honorary vice- 
resident of the Institute, and that Principal C. A. 

dwards, F.R.S., has been elected a member of the 
Council. 

Camp Buitprnes ror Hop Pickers.—Those who are 
in touch with the subject know that the temporary camps 
which are established for hop pickers in different parts 
of the country often leave much to be desired on the 
scores of accommodation and sanitary arrangements. 
The district councils are responsible for seeing that a 
satisfactory standard of hygiene is maintained, and the 
Ministry of Health have issued model by-laws for their 
assistance, though these may be modified to suit local 
conditions. A booklet recently published by the Ministry 
also contains advice and practical suggestions as to how 
the necessary standard can be attained without great 
expense. This contains sections on structure and ventila- 
tion, arrangements for sleeping quarters, cooking, drying, 
water supply and sanitation, and if the information given 
in them is followed should ensure, not only that health 
is maintained, but that a reasonably high standard of 
camfort is secured. 
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THE DEVELOPMENT OF THE 
GAS INDUSTRY. 


THE recent meeting in London of the Institution 
of Gas Engineers, an account of which has already 
appeared in our columns, was unique in certain 
respects and merits notice as an interesting depart- 
ure from accepted institutional procedure. It was, 
we believe, the first meeting to be held under the 
presidency of an engineer who has specialised in the 
gas-distribution side of the industry, but the occasion 
was still more interesting from the fact that six out 
of the eight papers submitted (including the presi- 
dential address) were contributed by members of 
the staff of one company, that to which the president, 
Mr. Stephen Lacey, himself belongs. There was 
at first some doubt as to the wisdom of this con- 
centration, but reflection reveals that a definite line 
of thought runs through the whole, which, if taken 
to heart by the industry in general, may prove a 
useful contribution to the development policies 
of gas undertakings throughout the country. 

The gas industry has passed through very difficult 
times. It has been hampered by legislation, and it 
has been subject to very severe competition from 
industries which had no such disabilities, some- 
times from local authorities that possessed their own 
trading concerns. Like other industries, it has had 
to face an intense trade depression, intensified in 
its particular case because that part of its business 
upon which the industry was originally founded, the 
lighting load, has, in the domestic field, been largely 
lost to electricity. There has been yet one further 
difficulty, namely, that during the past ten years, 
gas appliances have been so much improved that, 
for a given duty, the overall domestic gas con- 
sumption has been reduced by no less than 20 per 


cent. It is no light matter for an industry volun- 
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tarily to surrender 20 per cent. of its turnover, 
but it was wisely recognised that the introduction of 
more efficient appliances was in the long run in the 
best interests of the industry. This period of 
difficulty is now coming to an end, and in the future 
the annual increase in gas output may be expected 
to rise by more than it has done during the past 
decade. It was to be expected that such excep- 
tional difficulties would be met in a virile industry 
by the development of new methods and new 
policies, and the Institution papers to which refer- 
ence has been made, furnish a statement concerning 
the policy developed in a singularly progressive 
undertaking. 

The key-note is perhaps to be found in Mr. Le 
Fevre’s paper on “‘ Consumer Service.”’ It is there 
laid down that the consumer is the only important 
source of revenue possessed by the gas industry, and 
that everything depends on giving the public the 
service that it demands. Gas is a fuel, whether 
regarded from the point of view of lighting, heating, 
or cooking, and Mr. Le Fevre states definitely that 
“it would not be an extravagant claim to assert 
that the whole science of gas engineering revolves 
around the burner of the gas appliance. It is here 
that consumer satisfaction and safety is established 
or otherwise and, since a gas undertaking’s pros- 
perity depends upon the satisfaction of its customers, 
it follows that all branches of its activities are purely 
means whereby satisfactory appliance performace 
may be accomplished.’’ At first sight this may 
appear to be no less than a claim that the distribu- 
tion department of a gas undertaking is the most 
important, and that all others are subsidiary to it. 
The gas engineers of a past generation who used to 
declare that profits were made in the retort house, 
would hardly agree with this new doctrine, but its 
implications are generally accepted throughout the 
industry to-day. The process starts in the retort 
house, or we should rather say in the gas-making 
plant, for the retort house is no longer ubiquitous, 


“e 





and therein arise some of the difficulties of the 
industry. In his contribution, Mr. C. A. Masterman 
pointed out the importance of the combustion 
| characteristics of gas if burner performance was to be 
| satisfactory, and showed that calorific value is only 
}one of the factors to be considered, combustion 
| characteristics being the result of the joint effect of 
specific gravity and flame velocity. Change of 
specific gravity will modify both the gas rate and the 
degree of aeration, while change in flame velocity 
will affect shape and stability of the flame. An 
excessive gas rate due to low specific gravity may 
lead to incomplete combustion, and inadequate 
gas rate due to high specific gravity may lead to 
inadequate heat output. These considerations have 
become of vital importance in the face of the public 
demand for still more efficient appliances and 
service. 

Mr. E. G. Stewart’s paper carried the subject a 
| stage farther with his discussion of the combustion 
characteristics of gases. He drew attention to the 
fact that there are no less than 28 different standards 
of calorific value in use over the country, ranging 
from a minimum of 200 B.Th.U. per cubic foot at 
Nuneaton to 600 B.Th.U. The majority are 
between 450 B.Th.U. and 500 B.Th.U. inclusive, 
but the tendency has been to lower the standard 
continuously within recent years; experience at 
Nuneaton is claimed to indicate a distinct economy 
in the use of low-grade gas, particularly in regard 
to burner performance. Mr. Stewart suggests 
that such a diversity is not necessary, and that it 
would be sufficient to have, say, five selected 
standards ranging between 350 B.Th.U. and 540 
B.Th.U. per cubic foot for the whole country. 
In view, however, of the successful distribution of 
160 B.Th.U. Mond gas and 200 B.Th.U. semi- 
producer gas, it would certainly seem desirable for 
there to be provision for still lower calorific values 
than Mr. Stewart suggests. Like Mr. Masterman, 
Mr. Stewart shows that calorific value is only one 
of the variables to be considered. He points out, 
for instance, that even if the calorific value is con- 
trolled, the specific gravity—perhaps an even more 
important factor—may vary widely as a result of 
the different methods of production. He instances 
gas of 500 B.Th.U. made in four different ways, and 














for these gives the following figures: Made from 
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vertical retorts, not debenzolised, the 
specific gravity was 0-399; from a mixture of straight 
coal gas (debenzolised) and blue water gas, the 
specific gravity was 0-415;from a mixture of straight 
debenzolised coal gas and carburetted water gas, 
it was 0-499; and for carburetted water gas the 


steamed 


specific gravity was as high as 0-668. Moreover the | 


resultant flames, when tested in the aeration test 
burner, had totally different combustion character- 
istics. It may be asked whether the gas industry 
must limit its methods of production to suit the 
delicacy of adjustment now required in combustion 
appliances * The nece ssity of suiting the character- 
istics of the gas to the appliance in which it is to be 
burned seems to be among the major problems 
of the gas industry at the present time, but the 
appliances must not be allowed to become 
delicate either in design or adjustment for theit 


successful use. 


too 


Both the authors just referred to both had some 
thing to say on the need for gas conditioning. The 
removal of naphthalene and of water vapour has 
been found necessary in order to prevent interrup- 
tion of supply through the blocking of the pipes by 
carbonaceous deposits and by rust. The practice 
has, however, brought with it unsuspected diffi- 
Naphthalene disinfectant. 
preventing the growth of sulphur bacteria in gas- 
holder water, and special measures have now become 
necessary to prevent the formation of sulphuretted 
hydrogen in the gas subsequent to purification. The 
drying of gas was accompanied by the deposition of 
yum, a subject that has been intensively investigated 


culties. served as 


a 


by the chemists of The Gas Light and Coke 
Company. It will be remembered that Mr. H. 
Hollings, the company’s chief gas chemist, con 
tributed a paper on this spbject at the 1936 
\utumn Research meeting. At the recent meeting 
he supplemented this by a further note. The cost 
of distribution was analysed by Mr. H. J. 
Escreet. ‘The ideal before the gas industry is now 


that every part of the industry must be considered 
«8 building up towards consumer service. It is no 
sufficient to make the gas 
varefully regulated in quality and physical cha- 
racteristics. It is not sufficient to purify it from 
sulphuretted hydrogen ; naphthalene, water, gum- 
forming constituents and organic sulphur compounds 
must It is not sufficient that 
yas should merely ‘on tap ”’ when required ; 
the pressure must be carefully regulated by governors 
and an intricate system of high-, medium- and low- 
mains must be provided to ensure that 

suitable sha!l 
It is further not sufficient to 
upply the consumer with a gas appliance to be fitted 
by the local plumber or by a pipe-fitter ; the appliance 
will be selected to suit his conditions by a skilled 
technical installed by a highly 
trained fitter, and looked after periodically by an 
highly-trained maintenance fitter. ‘To 
provide all these services requires both capital and 
Mr. G. M. Gill's paper 
holding companies gave particulars of one way in 
being 


longet vas; must be 


also be eliminated. 


be 


pressure 


idequate supplies at 


ilways be available. 


pressures 


salesman, will be 


equally 


trained employees. on 


which capital and know ledge 
placed at the dis posal of the smaller or less attuent 
while Mr. Le Fevre the 


larger concerns are helping to train employees for 


expert are 


companies, showed how 
the smaller undertakings. 

The President in his all 
subjects together, summarising the activities and 
problems of the industry, and indicating the need 
for research in many directions. Such work is 
vitally important to industrial development under 
modern conditions. he for the correlation 
of facts on which commercial policy should be based 
to market and statistical research, 
in regard to which there is much vet to be done in the 
to ensure that time, energy. 


address drew these 


need 


has given rise 
ras industry, in order 
ind money are spent to the best advantage and that 
the best use is made of the scientific research with 
which the Institution of Gas Engineers is primarily 
concerned. ‘The most fruitful research in relation to 
expense is not necessarily secured by the mainten 
unce of a permanent research staff, and the Presi 
dent indicated that the time may come when, to a 
ureater extent than in the past, the Institution may 
decide to make grants for particular items of research 


to be carried out, with definite terms of reference, 


ENGINEERING. 


in such laboratories within or without the gas 
industry as may seem most capable of producing 
the best results. 








THE VALUE OF STRIKE ACTION. 

THE recent strike of the *bus drivers and con- 
ductors employed by the London Passenger Trans- 
port Board, and various incidents connected with 
it, has not unnaturally led a good many people 
to consider the question of whether a strike is worth 
while. Does any body of workmen, under modern 


conditions, gain much, and if so, how much, by 
refusing to work if their threat to strike proves 
unavailing ? 

The words * under modern conditions ** may be 


emphasised, for things are not quite as they used 


to be. Time was, no doubt, when those who 
enjoyed a virtual moaopcly of some form of service 
could demand, withir limits, their own terms; 


but it is open to question whether such a time will 
ever recur. With the possibility of a strike ever 
before his eyes, the employer has, for many years, 
taking to protect himself. He has 
grown wary, and, to use a homely phrase, he does 
not carry all his eggs in one basket. It may well be 
that, long before the Transport Board was formed, 
those who were responsible for the carriage of 
in and about London and its suburbs 
looking ahead, and in mind the 
possibility of strikes, when tramways, tubes, and 
No doubt, 
who were employed by the T.O.T. 
some to withhold their 
who the concern would 
have been in a difficulty ; but apart from “* sympa- 
thetic reliance could be 
placed on the varying conditions of the services 


been steps 


passengers 
wert bearing 


*buses were united in a vast combine. 
if all those 
had decided, 


those 


years ago, 


services, managed 


action, considerable 





jone section might be aggrieved, but others well 
| content. 
| It is, however, now all-important to remember 


that an Act of Parliament was passed in 1927 as a 
direct consequence of the General Strike, one effect 
of which has been to give pause to those who would 
embark upon sympathetic action. The Act has 
|never, so far as we can remember, been put into 


force ; but it is there, and it is manifest that the 
advisers of those who were asked to assist the 
busmen by sympathetic action were fully aware 
of its provisions. The Act provides, in effect, 


that a strike in any other trade or industry, which 
is intended to coerce the Government and is caleu- 
lated to cause hardship to the community, may 
declared illegal. There 1s, of course, a certain 
vagueness in the terms of the Act, which has never 
yet been interpreted in any court of law. What is 
meant, for example, by “‘any other trade or 
industry ° It might be said that every means of 
carrying passengers falls to be included in the same 

trade or industry,’ but it might also be argued 
that “ railways ”’ are not It might even 
be possible to draw a distinction between tramway 
workers and ‘busmen. However doubtful the 
interpretation of the words, there they are in the 
statute ; and the possibility of their meaning being 
determined adversely to the sympathetic striker 
is something which has to be faced, 

Again, the phrases ** coerce the Government *’ and 
cause hardship to the community ” are both of 
wide application, and not very easy to interpret ; 
but they may very well serve—they may very well 
have served in the recent instance—to give pause 
to those who were asked to give support to the 
‘busmen by sympathetic action. 

It thus appears that the General Strike, which 
seemed at the time to be an appalling calamity, 
had at least one result which endured for the benefit 
of the public, and it undoubtedly also served to 
enforce certain In the first place, 
it demonstrated the fact that the public, when 
attacked, has a very good notion of how to defend 
itself. The community certainly rose to the situa- 
tion in 1926. Moreover, the experience showed 
how difficult it is to hold up an entire country 
under modern conditions without taking modern 
conditions into account. The organisers of 
|General Strike omitted to take two factors into 
account—the private car, which minimised the 
| discomfort of the travelling public, and wireless 


be 


buses.”” 


useful lessons. 


the | 
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telephony. which enabled the Government to keep 
the country steady. Both those “ influences” are 
as active—even more active—now than they were 
in 1926; yet they seem to have been forgotten by 
a number of intelligent men. 

There is still one other point which must occur 
to the mind of those who would consider the matter 
broadly, and that is whether the supply of men 
who can do the work of the strikers is limited, and 
if so, to what extent. Without going to the length 
of considering “strike breaking,’’ or the employ- 
ment of a host of so-called “ blacklegs,” account 
must be taken of something which is inherent in 
modern conditions, something which is having its 
| effect in every industry. So much is now done by 
machinery that the amount of work available and 
for the well-being of the community 
has become diminished. A political economist said, 
not long since: *“* Fifty years ago the problem of 
the statesman was how enough food and commo- 
dities could be produced to meet the needs of the 
population. The use of machinery and mass produc- 
tion have altered all that. The work of a few is 
sufficient to provide for all our wants. The imme- 
diate problem for the statesman of to-day is how 
to provide work for the rest of us !°’ 

Whoever withholds his labour in effort to 
redress a grievance must rely to some extent on 
public sympathy ; but the stock of sympathy is 
limited, and the fact that there is a limit to the 
amount of work available is not likely to increase it. 
The man who will not work when he may is not 
likely to get much support from those who would 
work if the work were offered to them. 

The *bus strike, which was fortunately brought toa 
satisfactory conclusion, was calculated to cause a 
deal of discomfort to a large number of people ; 
but they met it with characteristic good humour. 
The love of law and order which is innate in the 
British people was strong enough to prevent any- 
thing in the nature of serious trouble. And there 
is reason to believe that many visitors from othe: 
|lands were duly impressed. One American was 


necessary 


an 





| heard to say, ~ L came to see your Coronation, 
but L was also interested to see how you would 
carry on in a labour crisis. I guess it was more 





like a temperance revival than a strike!” 








BRITISH RAILWAY ACCIDENTS. 


Tue British railways have no reason to be dis- 
satistied with the report to the Minister of Transport 
on the accidents which have occurred on the railways 
jof Great Britain during the year 1936. Bearing 
}in mind the acceleration which has taken place in 
recent years in the schedules of both passenger and 
goods trains, it reflects credit on all concerned that 
no sign of any such acceleration can be traced in 
the accident statistics. In 1936 three 
were killed in train accidents and 497 injured, out 





passengers 


of the 1,287 millions who travelled; and _ this 
compares with an average of 7 killed and 467 


injured for the five years 1930 to 1934, when the 
average number travelling over a hundred 
millions less. 

It will hardly be denied that these are wonderful 
figures. They do not tell the whole story, for 
the total numbers of people killed and injured 
on the railways in 1936 382 and 25,744. 
respectively, but these, include railway servants 


was 


were 


as well as passengers, and accidents or mis 
haps other than those occurring to trains. From 
accidents in connection with moving trains 62 


passengers lost their lives and 5,261 were injured. 
Twenty-seven of the former fell out of carriages, 
four slipped down between train and platform, and 
twelve fell when alighting from trains. This 
figure compares with 84 last year and shows ther 
fore an improvement ; but the rise, which we then 
remarked in the number of passengers injured. 
both in connection with moving trains and alse 
in non-movement accidents, such as falls when 
ascending or descending steps, over packages or 
barrows, off platforms, &c., and due as the report 
remarks to want of personal care, continues to grow. 
In 1936, these casualties totalled precisely 8,000, 
against 6.957 in 1935. By train accidents 
17 railway servants were killed and 73 injured. 


| compared with 7 and 81 in the previous year, while 





as 
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of scrap were purchased on the British market, 


ceep in movement accidents the figures were 195 and| and landed there again at 7.55 a.m., so that the 

are 2,680 against 165 and 2,436, and in non-movement, | total flying time was 2 hours 15 minutes. The | about 1,000,000 tons of which were imported. ‘The 
vere 34 and 13,867 against 39 and 12,760. Here, too, | ascent occupied 1 hour 35 minutes, and although | greater the yield, therefore, from British house- 
| by want of personal care is responsible for the increase | the sky was clear and there was practically no wind | holds and factories, the more stable will be the total 


in minor injuries, and Colonel Mount considers | at the start, a strong westerly wind was encountered | supply. At the same time, an arrangement has been 


cur that “ propaganda in this respect appears to afford | in the upper atmosphere. Moreover, during part of | made between the British Iron and Steel Federation 
tter the only means by which material improvement | the flight the ground was completely obscured by | and the National Federation of Scrap Iron and Steel 
nen will be effected.’’ As regards level crossings, the | clouds. However, the performance of both the air- | Merchants, whereby the export of scrap is to cease 
and position is almost exactly the same as a year ago,| craft and engine was satisfactory and no trouble|and will be purchasable: by steelmakers at an 
gth 51 killed and 41 injured as against 51 in each case, | was experienced with the pilot’s suit. The height | agreed price. This is only logical since it would be 


information | reached was determined from an examination by | absurd to continue to export scrap on the one hand 
































loy- but the companies have supplied 
unt which shows that out of 4,560 public road crossings | the National Physical Laboratory of sealed baro-| and on the other to continue to buy it from abroad 
; im in this country, all but 200 are provided with gates | thermographs carried in the wings of the machine. | at scarcity prices. A further important object of 
its and attended. The figures, it should be mentioned, are subject |the campaign is to avoid wastage in future by a 
by Fourteen railway accidents were inquired into by| to the usual confirmation and acceptance by the | more systematic sorting out of old metal in works, 
and the Ministry, compared with 16 in 1935, including | Fédération Aéronautique Internationale. It is|and thus to bring about greater self-sufficiency. 
uty ten collisions, one derailment, and three due to interesting to note that at the maximum altitude ‘ 
rid, failures or defects in engines or rolling stock. Two) the barometric pressure was 77-8 mm. of mercury Two-Way TransaTLantic FLient. 
| of of these seem worth special remark. At Shrivenham, | and the air temperature —48-9 deg. C. In con- An important milestone in the history of civil 
no- tive wagons and a brake van of a mineral train, | clusion, we may congratulate the designers and | aviation was passed on Tuesday last, when two 
the detached owing to a broken drawbar, were run into; constructors of the aircraft, engine and special | long-range flying boats, one, the Short Caledonia, 
ace by a following express. The defect in the drawbar | equipment used for this great achievement, as well,|of Messrs. Imperial Airways, and the other the 
vis was one that could not have been detected by | of course, as the pilot, and the Air Ministry who | Sikorsky Clipper ITI, owned by Messrs. Pan American 
_- ordinary examination, though as the material was | have rendered it possible. The aircraft, we under- | Airways, completed Atlantic crossings in opposite 
OW wrought iron fifteen years old, existing regulations, | stand, will continue to be used for research work | directions as a preliminary to the inauguration of 
ensuring that such drawbars shall be taken out of |on the conditions of flight at great heights. a regular commercial Transatlantic service. ‘I'he 
to service after an agreed period, are to be tightened ; Caledonia left Foynes, on the River Shannon, at 
on up. The serious feature, however, was the fact that | AWARD OF THE DuDDELL MEDAL TO PROFESSOR | 7,57 p-m. (B.S.T.) on Monday, July 5, and landed 
is two successive cabins had ‘closed line ’’ behind W. G. Capy. at Botwood, in Newfoundland, at 11.6 a.m. (B.8.T.) 
the the mineral train without seeing the tail light./ The Council of the Physical Society has awarded |on Tuesday, July 6, having thus completed the 
it. Carelessness of this kind is an insidious danger | the fourteenth Duddell Medal to Mr. W. G. Cady, | course of 1,933 miles in 15 hours 6 minutes. ‘The 
- very difficult to guard against. Amazing seems professor of physics at the Wesleyan University, | average speed was therefore about 128 m.p.h. The 
ald the only word that can be applied to some of| Middletown, Connecticut, for his work on piezo- American machine took off from Botwood at 10.10 
the circumstances of the accident at Radstock.| electric resonators and oscillators as standards of | p-m. (B.S.T.) on Monday, and landed at Foynes at 
Oa In this case a signalman, after accepting a mineral frequency. This medal is awarded to * persons | 10.50 a.m. (B.S.T.) on Tuesday, the journey having 
a train, infringed the overlap of his home signal] who have contributed to the advancement. of | been accomplished in 12 hours 40 minutes. The 
le ; \ ithout blocking back, and the driver of the mineral knowledge by the invention or design of scientific | course taken by Clipper III was some 30 miles 
ur. train, preoccupied with a clinkered fire, failed to} instruments or by the discoverv of materials used | Shorter than that followed by the Caledonia, and 
he see the signals against him. The obstruction] jn their construction,” and Professor Cady’s claim | the average speed of the former therefore works out 
ly- consisted of a shunting engine propelling eight|¢o jt may be said to date back to 1922, when the|at about 150 m.p.h. The higher speed of the 
re empty wagons in the direction in which the train | resyits of his pioneer work were published in the | American aircraft is doubtless mainly due to the 
1er was travelling, and on catching sight of each other, Proceedings of the Institution of Radio Engineers. | prevailing westerly winds over the Atlantic, but it 
as all four enginemen leapt from their footplates,| 4s the result, research has been stimulated all over | Should also be mentioned that Clipper III carried 
m, leaving both regulators open. The speed was s0| the world and since that date more than one thou- | Seven persons, as ‘compared with the Caledonia’s 
ld low that the shunting-engine driver had no diffi- | sand papers on piezo-electric crystals have been | four. Although full details of the flights are not yet 
re culty in climbing on to the train engine and stopping published. Cady’s particular contribution may be | available, no difficulty seems to have been encoun- 
it, but his own machine careered down the falling} said to be the ‘connate Gal quartz resonators | tered by either of the aircraft, and this circumstance 
single line towards Bath until its wagons and itself | ean be used as a pr aaa of time or frequency. | may, perhaps, be taken as an indication that a 
were successively derailed. Comment appears | The employment of these resonators as standard | regular service would be at least technically feasible 
superfluous, but hardly less surprising than the | yjbrators has, in fact, made it possible to measure | under reasonable weather conditions. 
is- tion of the engine crews is the fact that it was frequency and intervals of time with a much greater | 
rt found necessary to make a recommendation, accuracy than that previously attained. Among | 
vs which was duly accepted, that where it is impossible | the applications which have resulted are the quartz THE NATIONAL PHYSICAL 
ny to divert a run-away vehicle approaching a single clock, which is now used as a standard in some LABORATORY. 
in line the train-running-away signal should be passed | observatories. This is in some respects superior ; 
rd on immediately it is received. to the pendulum clock, and is in any case a most (Continued from page 18.) 
at valuable supplement to it. A second application is ENGINEERING DEPARTMENT. 
a NOTES. bw mca acs preg epee pearson. ta venir Deformation and Fracture of Metals.—The value 
-" iene Deeiineiaen, Wii. diihiatite bes re Pn cnaahanlt Gal 4 third . ie Pere of the close co-operation between the different 
is , HRS ; % ihe peters eee vides "|departments of the Laboratory, to which refer- 
~ Ir is satisfactory to record that the high-altitude | ™ination of ultra-sonic sound waves. ence has been made in the preceding article, is 
. flying record achieved recently by the Itali oo; las striki re ifie y rece »velopments in the 
rT pilot, Lisutenant-Colonel Mario Peasi, was ere A Remepy ror THE “ Scrap” SHORTAGE. ae € — d by .- or de mere — riba 
«l ‘ ‘ g-term research in he fundamen 
for the Royal Air Force, on Wednesday, June 30.| The high rate at which steel is now being pro- | teristics of the fracture of metals, which has been 
I Piloting a Bristol-138 single-seater high-altitude duced in this country has resulted in such a shortage | in progress for a number of years. It may be 
a monoplane, fitted with a special Bristol Pegasus | of scrap that strenuous and rather unusual methods | recalled that, in the initial stages of this research 
d engine, Flight-Lieutenant M. J. Adam, of the Royal | are being adopted to meet it. Scrap iron and steel| the problem was simplified by conducting expert- 
. Aircraft istablishment, Farnborough, reached a}merchants, as well as steel makers, are, in fact,} ments on single crystals of various ductile metals, 
* height of 53,937 ft., which is 2,575 ft. higher than | assisting in a campaign whose object is the collection | including iron, zinc, bismuth, antimony, aluminium, 
' the Italian flight made in May, although we] of old iron from households, farms, estates and|and silver. The outcome was to establish the 
understand that the latter record has not yet been | works up and down the country. It is to be hoped, general mechanism of deformation, throughout a 
“ homologated. The machine used, with slight modi-| too, that the ditches, hedgerows and such wood-,| number of defined stages, culminating in fracture, 
‘ fications, was that employed by Squadron Leader | lands as lie near the roadside will not be overlooked | under the action of various types of straining action. 
: F. R. D. Swain, A.F.C., in a flight made on Sep-|as this will enable two birds to be killed with one | More especially, the changes taking place in crystal 
d tember 28, 1936, in which a height of 49,944 ft. was | stone. In a statement issued by the British Lron | structure were studied in relation to cyclic stresses, 
7 ittained, as recorded on page 640 of our 142nd/ and Steel Federation on this subject, it is remarked|and the close association between deformation, 
volume. The machine itself was illustrated and | that an incalculable, but certainly enormous, tonnage | eventual fracture, and maximum resolved shear 
é leseribed on page 404, of the same volume, where | of scrap is lying idle and that, at a time when steel | stress was established as a general theorem for the 
) ome particulars of Squadron Leader Swain’s flight | outputs are exceeding all records, it is highly desirable | class of material under investigation. 
; ind of previous altitude records will be found.| that this store-house of an essential raw material To bridge the gulf between the elementary stage 
. Several of these, it may be noted, were made with | should be regularly cleared. The result will mean a|of the single crystal and the complex stage of the 
Bristol engines. The special pressure suit and| net addition to national prosperity. The public, | crystalline aggregate in which metals are normally 





r F : . F rf : . 
' helmet worn by the pilot, including oxygen-| manufacturers and traders will therefore be asked | used commercially, an interim study has been made 
breathing equipment, was also referred to on that | to help the flow of scrap iron to steel works through | of the fatigue characteristics of three specimens of 


vecasion, and a similar suit was worn by Flight-|the usual channels in the way described and thus | aluminium each consisting of about five relatively 





. Lieutenant Adam ; the suit was made by Messrs.| enable our coal and iron-ore resources to be con- | large crystals. An important part of this investiga 
Niebe, Gorman and Company, Limited. For Flight-| served as much as possible. Old iron at present | tion being to study the effect of the crystal boun- 
daries on the slip-band distribution and on the 


Lieutenant Adam’s record flight, the machine took represents the ultimate equivalent of over 90 per 
off from the aerodrome at Farnborough, at 5.40 a.m., | cent. of finished steel. Last year over 3,000,000 tons 








origin and propagation of fatigue cracks, the 
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aluminium samples were selected so that the general 
directions of the boundaries were approximately 
parallel. From these samples cylindrical test pieces 
measuring 0-5 in. diameter at each end and narrowed 
down to 0-35 in. diameter over a central length of 
0-65 in. were turned and then submitted to alter- 
nating torsional fatigue tests, each specimen being 
subjected throughout to a constant range of applied 


torque. The very interesting general conclusion which | 


emerged from this work was that the individual crys- 
tals of the poly-crystalline specimens each behaved 
very nearly the same as if they had been single 
crystals. For instance, the influence of the boun- 
daries on the slip-band distribution was very slight, 
the distribution in each specimen obeying approxi- 
mately the law of resolved shear-stress calculated 
for each crystal as if it alone comprised the entire 
test specimen. Further, it was clearly established 
that fatigue cracks did not originate at the inter- 
crystalline boundaries, that such cracks occurred as 
the result of large values of resolved shear-stress, 
and that the directions in which they progressed 
were not governed by the or direction of 
the boundaries. In cases where a boundary separated 
two regions subject to widely different 
shear-stress, some increased tendency towards crack 
formation was observed, but the effect was adjudged 
to be due not so much to the direct influence of the 


presence 








resolved | 


boundary as to the indirect sudden change of strain. | 


A final point of similarity between single crystal 
and poly-crystalline specimens was the fatigue limit 
on an endurance basis of 10* stress cycles. This was 
determined as +1 ton per square inch maximum 
resolved shear-stress—a value which differs so 
slightly from that obtained with single crystals of 
aluminium as to suggest that there is no effect of 
‘grain size * on fatigue resistance within the limits 
covered by the experiments. 
of the 


During the course 


foregoing research it | 


became apparent that the observed characteristics | 


of deformation and cracking could be correlated 
simultaneously to the crystalline structure of the 
metal as well as to the type of stress system imposed 
upon it, and that for subsequent stages of the work, 
concerned with metals in the ordinary 
crystalline aggregates, 
insight into the fundamental phenomena of fracture 
and fatigue would be gained by analysing the test 
specimens by X-ray diffraction methods. Pre 
liminary applications of these 
rystals in advanced stages of strain revealed that 
the result of such deformation was to blur the X-ray 
reflections from the crystal planes and to change 
of angles over which reflections from a 
observable. This suggested 
curvature of the crystal 


the range 
particular plane 
that while the 


were 
average 


planes was inappreciable over an area comparable | 


with that of the X-ray beam, the local curvature or 
distortion might be so severe that the associated | 
local strains could initiate a progressive crack under | 
the condition of a sufficiently large range of cyclic 
stress and strain. 

With the collaboration of the Physics Depart- 
ment, a technique of X-ray precision photography 
has accordingly been devised, the principle of which 
is shown diagrammatically by Fig. 1. The X-ray 
beam, limited to a narrow pencil by an arrange- 
ment of slits, passes through a central aperture in 

photographic film mounted normal to the beam, 
and falls on the specimen. A_ perfect crystal 
selects, from the slightly divergent incident beam, 
the rays inclined at a definite reflecting angle and 
the reflected rays give a sharp spot on the film. 
\ broken crystal, on the other hand, has facets 
which may be inclined at the reflecting angle to 
divergent incident rays, and the consequent reflec- 
tion is not sharp. Hence the trace on the photo- 
uraph, termed the diffraction ring, consists of 
series of discrete, sharply-defined spots when 
reflection takes place from undeformed perfect 
crystals. Changes in the size, clarity and radial 
width of the spots indicate changes in the number 
of reflecting crystallites per unit volume, variations 
in crystallographic orientation from point to point 
within a grain, and the incidence and development 
of lattice distortion. Thus with reference to Fig. 2, 
which shows diagrammatically the principal types 
of changes in the X-ray spectra corresponding to 


successive stages of overstrain, fatigue and fracture | Light of Modern 


form of | 
an increasingly satisfactory | 


methods to single | 





| 


| 
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in a metallic specimen, the sketch (a) shows the 
sharp reflections obtained from the original perfect 
crystals, of which the grain size is of the order of 
10-* em. Fig. 2 (6) indicates the break-up into | 
erystals of grain size about 10-* em. The radial 
width of the diffraction ring remains unchanged 
and the reflections are still sharp, but there are 
slight differences in the orientation of the reflecting 
planes. The entirely diffused ring of unchanged 
radial width, shown by (c), indicates the complete 
break-up of the original crystals into crystallites of 
probably not smaller than 10-* em., and 
certainly not smaller than 10-° cm. The original 
regular orientation has now haphazard. 
The appearance (¢) of sharp spots having diffuse 
tails indicates a combination of small perfect 
erystals of the 10°? cm.-size, slightly differing in | 
orientation, together with a small volume of 10-* em.- | 
size crystallites having random orientation. Finally, 


Size 


become 
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and warrant brief reference. In the case, first, of 
simple static tensile loading, the original perfec- 
tion of grain persists up to the limit of propor- 
tionality, the crystal size being of the order of 
10-? cm. As stress increases from the limit of 
proportionality to the yield point, a few crystals 
break up into dislocated grains having general 
boundaries of about the same size as those of the 
unstressed crystals, but having a loosened internal 
structure such that component parts of the same 
grain are oriented relatively to one another at angles 
up to about 2 deg. Associated with the dislocated 
grains is also a small proportion of crystal frag- 
ments of the order 10~* em. in size. At the yield 
point an abrupt change takes place such that the 
whole material consists of dislocated grains together 
with a small proportion of the smaller crystallites. 
As the tensile loading proceeds, progressive disloca- 
tion ensues with the production of an increasing 
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until, at fracture, the 
neighbourhood _ is 


of crystallites 


material in the immediate 


| wholly disintegrated into minute crystal fragments 
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(e) shows the appearance indicative of fracture. 
comprising a continuous, broadened diffraction ring 
with no discrete sharp reflections. The structure of 
the metal is now entirely disintegrated into very 
small crystallites in a state of internal strain. 

This technique, described in some detail in a 
recent paper* read before the Royal Aeronautical 
| Society, from which Figs. | and 2 are reproduced, is 
being used to reveal the successive structural changes 
| occurring in crystalline aggregates, and one series 
| of experiments has now been concluded, the material 
being a normalised mild steel having the following 
composition per cent. :—C 0-12, Si 0-185, Mn 0-61, 
P 0-016, Ni 0-06, Cu 0-075. Comparable 
observations of crystalline structural change have 
been made at various stages, up to fracture, arising 
from the applications of static tensile and static 
torsional stresses, and also under cyclical stresses 
producing reversed torsion, reversed direct and 
alternating direct stress, the superior stress being 
constant throughout the last series at a value above 


the static yield point of the material. The steel 
was heat-treated at 950 deg. C. to remove all 
original lattice distortion, and test pieces were | 


prepared with the greatest care to prevent damage 
to the crystalline structure by machining. It is 
worth noting that, although the major point at 
issue concerns the deformation under stress, it 
has been found convenient to apply cyclic stressing, 
since this enables reliable repetitions to be made on 
successive specimens and allows the course of 
failure to be studied at progressive stages of a test 
on any one specimen. 

The conclusions so far drawn from this work on 
mild steel have a fundamental bearing on the per- 
formance of a large class of engineering materials, 
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| completed by 


oriented at random. 
In the representative case of a fatiguing stress 
such that the upper limit exceeds the yield point of 


| the material, plastic deformation with the produc- 


tion of dislocated grains and a small proportion of 
crystallites occurs during the first cycle if the latter 
proceeds slowly enough. Alternatively, the yield- 
ing and complete plastic deformation are spread 
over a number of cycles if the stress fluctuates 
at high frequency. Subsequent structural changes 
depend on whether the applied range of stress is 
within the safe fatigue range, or otherwise. Under 
the former of these hypotheses, a stable state is 
established ; further application of cyclic stress 
within the safe range is unable to cause progressive 
structural damage, and none but slight changes. 
sometimes indicating a recovery towards the 
original grain structure, were observed during these 
tests. If, on the other hand, cyclic stresses exceed- 
ing the safe fatigue range are applied, the original 
grains are completely converted into crystallites in 
the neighbourhood of the fatigue failure or other 
areas of latent fracture, the progress of structural 
deterioration being precisely similar to that which 
characterises ficture by static loading. The 
breakdown due to fatigue is, however, a local 
effect ascribed to a local relation between the 
orientation of a crystal and the direction of the 
maximum resolved shear stress. Further, the total! 
structural deterioration varies with the extent to 
which the applied stress cycle exceeds the safe 
range, but the important general conclusion remains 
that X-ray analysis is able to distinguish clearly 
between specimens tested under safe and unsafe 
ranges of cyclic stress. 

The foregoing work on steel has recently been 
a series of tests involving cyclic 
stresses, of which the upper limit closely approaches 
the static tensile breaking strength of the material. 
It has been found that even under these conditions 
a range of stress exists within which the deformed 
structure suffers no progressive deterioration. The 
research is now to be extended to other metals than 
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mild steel, and improved apparatus and X-ray 
technique have been developed whereby actually 
the same crystals can be examined progressively 
during a mechanical test. 

Fatigue and Corrosion- Fatigue-—The experimental 
work described above is primarily concerned with 
the fundamental aspects of metallic fracture and, in 
a sense, it is a secondary matter that fatigue fracture 
should occupy a prominent part in the programme, 
although the importance of cyclic stresses in mech- 
anical engineering design makes that inevitable. 
For the same reason, a number of other aspects of 
the fatigue of metals are included in the Engineering 
Department’s present work, one of the most interest- 
ing being the properties of materials subject to 
combined alternating plane flexural and torsional 
stresses such, for instance, as are sustained by 
crankshafts. The growing volume of tests required 
for this work had demanded several more machines 
of the same general type as the original of which 
descriptions were published some time ago.* The 
later machines have been slightly modified in 
detail, but they all incorporate a device whereby 
the head holding the specimen is rotated about a 
vertical axis to effect the desired changes of com- 
bined stress ranging from pure bending to pure 
torsion. 

To meet the practical requirements of crankshaft 
design, an investigation has recently been made to 
determine the fatigue limits under combined stress 
of hollow cylindrical specimens, in which the in- 
ternal and external diameters at the reduced central 
section of the specimens were 0-32 in. and 0-40 in., 
respectively. The materials tested were two ductile 
steels, one a 0-1 per cent. carbon steel of 27-5 tons 
tensile strength ; the other a 3-5 per cent. nickel- 
chromium alloy steel having a tensile breaking 
strength of 58 tons. From previous work the 
fatigue properties of these two steels were avail- 
able when tested as solid round-bar specimens, and 
two very interesting comparisons have consequently 
been possible. In the first place, the fatigue limits 
of solid specimens and also of hollow specimens 
over the whole range of alternating combined stress 
from plane flexure to pure torsion can be expressed 


ee ccaaabal saa thy evn 
by a simple relation of the form (7. ) (5) : 1, 
where +f and q are, respectively, the applied 
range of direct stresses due to bending and the 
applied range of shear stresses due to torsion at 
the fatigue limit of the combination, and = f, 


siderably at variance with the ellipse quadrant, 
whose equation is stated above. A recent investiga- 
tion of materials for cast crankshafts confirms the 
general form of the relation, previously determined 
for the cast silicon iron, between fatigue limit and 
stress combination. In the case of all the cast 
materials, failure appears to be governed by the 
criterion of maximum principal stress, whereas the 
ductile materials tend to follow the law of constant 
shear energy or of constant total energy. Here, 
then, is evidence of an essential difference between 
the two classes of materials which can best be 
appreciated with reference to the latest available 
results. 

The latter were obtained in the course of a 
research conducted, at the expense jointly of the 
Institution of Automobile Engineers, of the British 
Cast Iron Research Association, and of a number of 
manufacturing concerns, into the fatigue properties 
of five typical materials in commercial use for cast 
motor-car crankshafts.* They comprised an alloy 
steel, an inoculated iron, and three other irons 
alloyed, respectively, with copper and chromium, 
chromium and molybdenum, and nickel and 
chromium. Their comparative merits, tested in 
the combined-stress fatiguing machine by means 
of polished un-notched specimens, are shown by 
Fig. 3, from which, despite a certain amount of 
scatter among the observation points, it will be 
evident that the curves depart appreciably from 
the ellipse-quadrant which is typical of a ductile 
steel. It has, however, been found possible to 
represent the relations shown graphically in Fig. 3 
by the equation for a general conic. 

Each of the curves drawn in the figure is a conic of 
this form, which thus represents, so far as evidence 
is available from brittle ferrous metals, the general 
behaviour of such materials under combined fatigue 
stresses. 

One other noteworthy aspect of these tests was 
the generally high values of the fatigue resistance 
in relation to tensile strengths, the endurance ratios 
for cycles of reversed bending stresses ranging from 
0-51 in the case of the alloy steel, up to 0-56 for 
the copper chromium and _ nickel-chrome irons. 
The slight relative inferiority of the alloy steel in 
this respect is, perhaps, offset by its fairly low 
degree of notch-sensitivity, as revealed by combined 
stress fatigue tests on specimens of the alloy steel 
in which a very sharp Vee groove, 0-02 in. deep 





and + q are, respectively, the fatigue limit under 
plane bending only, and the fatigue limit under pure | 
shearing only. The fact that the form of the| 
equation quoted above holds alike for solid and | 
hollow shafts is a very satisfactory conclusion from 
the point of view of design. It does not follow, | 
however, that the numerical values of the fatigue | 
limits are identical for hollow and solid shafts of | 
the same materials. Actually, the tests have | 
revealed that the fatigue limits for hollow specimens, | 
both for the mild and nickel-chrome steels, are | 


consistently somewhat lower on the whole than | 
those of solid specimens, the values of the constants | 


f, and q, being as tabulated below : 


Taste I. 
Tons per 
square inch. } 
Ji. q1- 
1 per cent. carbon steel i-~§ : 4 ‘ : . 
7-5 ‘ 
3-5 per cent. nickel-chrome {Solid ..| 4 35-0 + 22°8 
steel | Hollow + 33-6 + 2-5 


The numerical disparity, thus indicated, is relatively 
small, but is real enough, and can reasonably be 
ascribed to the different effects of stress redistribu- 
tion on solid and hollow specimens during the 
course of testing. 

It is perhaps worth recalling, for contrast with 
these experimental results of fatiguing combined 
stresses on ductile materials, that an earlier series 
of tests on a 5 per cent. silicon iron, by the use of 
the same machines, gave results which were con- 


* See ENGINEERING, vol. 138, page 27 (1934). 


| circumferentially at the 


specimens 0-5 in. diameter are applicable to the 
larger diameters, ranging up to 2-5 in., of actual 
engine shafts. The second is to find the extent to 
which intrinsic fatigue properties measured on 
specimens of simple form are modified by such 
stress concentrating featvres—oil holes, _ fillets, 
grooves, splines. and so forth—which it may be 
necessary to incorporate in practical crankshafts. 
Here, again, the possibility of size effects will need 
to be taken into account. 

Along these lines an evidently comprehensive 
and extensive research is now being undertaken, 
in the first place with three different representative 
crankshaft materials. For work on intrinsic fatigue 
properties under conditions of complex stress, a 
machine has been designed to test half-inch diameter 
specimens at 1,500 cycles per minute. Another 
machine is required to take specimens 2-5 in. 
diameter, representing full-scale components, and 
the designs for it are being carried out in the 
department, and are already well advanced. A 
final point of interest is that, in order to ensure 
uniformity, it has been arranged that all specimens 
of each material are to be drawn from the same 
cast of metal. 

Among the other aspects of the fatigue strength 
of metals to which the Laboratory has devoted a 
great deal of attention is the effect of surface 
conditions. As the outcome of a large and varied 
series of experiments embracing many types of 
material—mostly steel—and conditions of surface, 
the general conclusion emerged that the effect of 
surface imperfections on fatigue strength was 
decidedly more marked in the case of hard steel than 
of softer varieties. A recent set of tests directed 
to just this point has given interesting results fully 
confirming the general impressions previously 
gained. The materials tested were, on the one 
hand, two heat-treated alloy steel forgings each of 
over 100 tons per square inch tensile strength, and 
on the other a rolled mild steel having a tensile 
breaking strength of 31 tons per square inch. In 
the case of the high-tensile forgings, rotating 
bending tests to compare the “as received” and 
“laboratory polished ” surfaces gave the results in 
Table IT. 

From the values given the very great reduction 
of intrinsic fatigue strength due to the unmachined 
surface is obvious for both steels, and appreciably 
more marked in the case of the harder steel than 





TABLE II. 


and including an angle of 55 deg., was turned 
minimum section. The 
| general effect of the notch was to reduce the fatigue 
|resistance of the steel by 34-6 per cent., under 
| reversed bending stresses; by 26-2 per cent. under 
|reversed torsional stresses; and by intermediate 
| proportions for combinations of reversed bending 
| and torsion. 

The results so far obtained with the combined 
stress machines have been so satisfactory and 
valuable that an extension of the work is now 
being directed to the provision of data for the 
|rational design of high-duty crankshafts for aero 
engines. The necessary experimental procedure 
marks an advance on that hitherto adopted since 
the problem demands consideration, separately and 
jointly, of static bending and torsion, and alter- 
nating bending and torsional couples. In other 
words, in addition to what has already been done, 
future tests need to be made such that combined 
alternating bending and torsion are superimposed 
on a static bending stress, a static torsional stress, 
or on a combination of static bending and torsion. 
Two other considerations dictate lines of research. 
One is to ascertain the existence and magnitude of 
any size effect, i.e., to determine how far the results 
obtained from laboratory tests on smoothly finished 


Fatigue Limit. 


Composition of Steel. Per cent. Tensile. (toas per sq. in. 
Tons 
per ‘ 
sq. in. As Highly 
‘ Si Mn 8 P Ni Cr Mo Received. | Polished. 
| 
0-41 | 0-28 0-62 0-032 0-019 2°53 0°63 0-63 138 8-3 | + 65 
0-32 0-27 0-61 0-006 0-007 3°49 0-75 118 0-4 | + 52-5 


' | | 


for the other. Ip the latter connection it may be 
additionally noted that a first set of machined and 
polished specimens were given the usual laboratory 
finish by a final polishing with No. 00 blue-back 
emery paper. With this surface finish both steels 
showed the same fatigue limit of , 49-5 tons per 
square inch. This result, anomalous in view of 
the difference in tensile breaking strengths, led to 
further tests in which a finer surface polish was 
given by No. 0000 blue-back. The values given in 
the last column of the table were then obtained, 
and it is evident that the scratches left by the 
original polishing with the No. 00 blue-back, although 
quite ineffective for ordinary steels, are enough to 
reduce the fatigue limit quite considerably in the 
case of very high-tensile forgings. Even more 
obviously, it is most inadvisable for very high- 
tensile forgings to be subject to fatiguing service 
stresses when the surfaces are in the “ as-forged ” 
heat-treated condition. 

In the case of rolled mild steel, on the other hand, 
the reduction of fatigue strength due to ordinary 
surface irregularities and imperfections present in 
the ‘as-rolled” condition is relatively much 
smaller. The limiting-safe range of stress, deter- 
mined by plane-bending fatigue tests on a 31 tons 
per square inch rolled mild-steel bar, was found to 
be 0 to 28 tons per square inch for machined and 








* Jour. Inst. A.B., vol. 5, No. 6, March, 1937. 


polished specimens, and 0 to 2] tons per square 
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inch for similar samples in the “ as-rolled *’ condi- 
tion. It may be remarked that the upper limit 
of both these stress ranges exceeds the yield stress 
(19 tons per square inch) of the mild steel. The 
above-mentioned fatigue limits are regarded as 
typical of rolled mild steel, but exceptionally bad 
surface conditions, leading to much greater reduc- 
tions of fatigue strength, occasionally occur. One 
uch example, in which surface flaws were present, 
was recently tested at the Laboratory and found to 
vive a limiting fatigue stress range of only 0 to 
+-5 tons per square inch, as compared with 0 to 
15 tons per square inch, for the same material 
with the defective layer machined off and the 
resulting surface polished. 

Some valuable results, on generally similar lines 
to those noted above, may shortly be expected 
from a small research now in progress to determine 
the fatigue characteristics of two types of modern 
high-tensile structural steels, and to compare 
them with those of the ordinary structural mild 
steel hitherto in general use. Mention may also 
be made here of a series of fatigue tests which 


are being conducted on full-sized eye-bolts for 
lift suspension. The eye bolts are of a new design 
which the British Standards Institution proposes 


to standardise if the Laboratory test results prove 


to be satisfactory. 





associated subject of corrosion- 
fatigue in which the effects of cyclic stresses and | 
a corrosive agent combine with mutually aggravat- 
ing results, the past year’s work in the Engineering 
Department has completed a comprehensive pro- | 
vramme of research begun some years ago, and has 
enabled certain final conclusions to be drawn which 
may now conveniently be reviewed. As regards, 
lirstly, the nature and mechanism of corrosion- 
fatigue, it has been established by fatigue tests on | 
aluminium crystals bathed in tap water that failure | 
by corrosion fatigue is not affected by intercrystal- 
line boundaries, but is mainly due to cold-working 
of the metal in the neighbourhood of slip-bands, 
the regions so deformed being subject to selective 
attack by the corroding agent. The type of| 
stress system employed, whether by bending or} 
axial loading, exerts little influence on the result, 
that a reliable indication of corrosion-fatigue 
characteristics can be obtained by the use of the | 
Wohler type of alternating bending | 
machine, On the other hand, different materials 
not unexpectedly) react differently to the same 
corrosive agent. In particular, the ordinary 
atmosphere exerts a marked effect in certain cases. 
In order to obtain definite evidence on this point, 
comparative tests were made on a number of 
materials, the specimens being alternatively in air 
and in Under the latter condition some 
striking increases in the intrinsic fatigue strength 
were measured, amounting to 100 per cent. in the 
case of lead, 26 per cent. for brass, 13 per cent. for 
copper, and 5 per cent. for mild steel. Closer 
experimental scrutiny has revealed that the active 
corroding agency in the atmosphere resides in the 
combination of oxygen and water vapour. No 
effect of corrosion-fatigue has been discerned from 
water vapour in an atmosphere of nitrogen, nor | 
from dry oxygen, nor from impurities of the sort 
encountered in a workshop atmosphere, nor from 
rases occluded in the metal under test. 

Among the serious agents leading 
orrosion-fatigue in practice, more especially 
connection with marine types of aircraft, is salt 
water. ‘Tests of steels and light alloys subject to 
a spray of salt-water solution have accordingly 
predominated in recent work of direct utility, and 
a great deal of interesting information has been | 
obtained on behalf of the Air Ministry. One 
remarkable conclusion is that, in all probability, no 
definite corrosion-fatigue limit exists for this type of 
material exposed to salt water, the curves of stress 
plotted (as usual) against the logarithm of the 
number of stress cycles endured taking the form of | 
straight lines sloping down towards the right after 
endurances of about 3 million cycles. On the other 
hand, the general effect of the mean value of the 
stress cycles to which a specimen is submitted, | 
has been found to be similar whether the conditions 
ire those of corrosion-fatigue or of ordinary fatigue. 
\ final point of considerable practical importance 
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arises from the fact that many materials exhibiting 
good resistance to corrosion are unsuitable for 
engineering construction from considerations of cost, 
weight or lack of the requisite mechanical proper- 
ties. A wide field of practical utility consequently 
exists for materials which, satisfactory in all respects 
save resistance to corrosion, can be improved in this 
respect by protective coatings which will adhere 
and withstand service conditions. Fatigue tests of 
a 0-5 per cent. carbon steel, on a 20-million cycles 
basis, have shown that certain types of coating, 
notably sherardising, galvanising and enamel over 
sprayed aluminium, are able to protect such 
steel almost perfectly against the corrosion-fatigue 
influence of salt water. For a detailed account of 
this valuable research the reader is referred to our 
issue of May 7 last, page 533. 

The feature, mentioned in the previous paragraph, 
that no definite fatigue limit occurs under condi- 
tions of corrosion-fatigue, is fully confirmed by a 
series of Laboratory tests now completed on behalf 
of the Aeronautical Research Committee on four 
bronze alloys. Although these metals all have 
great densities, their use for certain aircraft com- 
ponents would be warranted if they could be proved 
to have exceptionally good resistance to corrosion 
fatigue. The designation and important consti- 
tuents of these bronzes were :— 

3-5 to 5 per cent. tin, 0-1 to 
0-4 per cent. phosphorus. 
0 to 9-8 per cent. alumin- 
ium. 

2-4 to 2-55 per cent. beryl- 
lium. 

to 12 per cent. aluminium, 
4 to 6 per cent. each iron 
and nickel, 

the remainder being almost entirely copper in all 
cases. 

The tests were made at 2,200 stress cycles per 
minute by means of a rotating-bar machine adapted 
so that all but the projecting ends of the specimen 
were enclosed within an ebonite chamber. A 3-per 
cent. solution of common salt in distilled water 
was sprayed in the form of a fine mist on to the 
central portion of the specimen by means of an 

Tasrie Ill. 


Phosphor bronze 


Aluminium bronze ” 


Beryllium bronze 
% 


‘‘Superston” bronze 


Fatigue Endurance Limits 
, imit in Salt-water 
—o 8s Bas 
Material in Air . pat ~ dl 
(Tons per 50 = ion cycles. 
‘ » nes (Tons per 
quare inch.) square inch.) 
} 
Phosphor bronze 9-8 11-7 
Aluminium bronze 14-3 + 9-8 
Beryllium bronze 16-3 t 17-4 
Superston”’ bronze 22-7 + 14-6 
17/1 Cr-Ni steel 32-8 12-3 
18/8 Cr-Ni steel 23-8 15-8 


injector, passing through a wall of the chamber, 
actuated by compressed air. Under these condi- 
tions, specimens of each type of bronze failed after 
endurances exceeding 50 million stress cycles. 
The results obtained are summarised in Table ITI, 
where, for comparison, the fatigue limits of the 
bronzes in air are given, together with values 
obtained from similar tests on two corrosion 
resistant steels. 

It will be observed that, with the exception of 
the aluminium bronze, all the bronzes reveal 
corrosion-fatigue endurances of the same order as, 
and in the case of beryllium bronze exceeding, 
those measured for high-quality stainless steels. 


(T'o be continued.) 
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The Mechanical Testing of Metals and Alloys. By 
P. Frecp Foster. London: Sir Isaac Pitman and 


Sons, Limited. [Price 15s. net.) 

ALrHouGH the mechanical testing of metals is so 
important, the appearance of yet another treatise on 
the subject prompts the question whether it is justi- 
Mr. Foster's addition to the literature is com- 
pounded from a series of articles contributed to a 
technical journal. It is not disjointed as is often the 
ease with such a basis ; indeed, the contrary is the 
case, for the method of presentation is masterly and 
the order of dealing with the various aspects of the 


subject is what would be expected from a lecturer at | 
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a university college. It is thoroughly up to date 
and includes}so much detail relating to new 
machines that those who may find themselves a 
little rusty on this subject could not do better than 
delve into the work. On the other hand there is 
just a suspicion that the book falls between two 
stools. Messrs. Pitman’s books usually cater for 
the student and the author recommends this volume 
to the student. Less recent types of testing 
machines might, therefore, have been included, 
not only to show the student where progress in 
method has been made, but because much testing 
work is still carried out on the older machines. 
It may be argued that since earlier methods have 
been dealt with in other works, the present volume 
carries on from the stage they deal with; but 
students, particularly those in technical colleges, 
are usually able to purchase only one book which has 
to satisfy all their needs. 

It would be difficult to improve upon the author's 
first chapter dealing concisely with elasticity. It 
exemplifies from the start the author's abilities in 
writing to convey exactly and clearly his meaning 
to others. He has had the help of men of high 
academic standing in completing the work, and with 
this combined with clear presentation, exception 
cannot be taken to the appearance of yet another 
book on mechanical testing. The second chapter on 
the structure of metals is of ten pages, yet it conveys 
all essentials for proceeding to the main section. 
Then follow chapters on universal testing machines, 
including the Denison, Buckton, Amsler and Olsen 
types and the calibration methods of Jakeman 
and of the University of Illinois for a Riehle machine; 
on tension and bending tests; on testing-machine 
accessories, extensometers, torsion and hardness 
testing and impact testing. The fatigue of metals 
and testing by the methods of Woéhler, Field Foster, 
Haigh, and Schenck are all surveyed in characteristic 
fashion, while wire and sheet metal are given a 
chapter apart. A final chapter on test phenomena 
and results is illustrated by stress-strain diagrams 
of ferrous and non-ferrous metals and by the effect 
of temperature on the results of tensile tests, and 
serves to round off the work. The book is well- 
produced and illustrated, although at the end there 
are tables which should either have been more 
complete or else omitted, the figures in the first for 
alloy steels and cast iron requiring details of the 
history of the materials prior to testing. 








Drilling and Surfacing Practice. By F. H. Cotvin and 
|} F. A. Stantgy. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s.] 
| THE manufacture of machine tools presents a more 
than usually telling instance of the cumulative 
effect of engineering developments, in that so many 
advances in design, materials, and methods of 
production which render necessary the introduction 
of new machines for their commercial realisation 
can be applied almost at once to the further improve- 
ment of the machines themselves, and of the 
processes employed in constructing them. An 
elementary, but outstanding, example of this mode 
of evolution is, of course, the mechanical reproduc- 
tion of truly geometrical surfaces, deriving directly 
from the hand-finished surface plates used by Henry 
Maudslay, and so greatly improved by Whitworth 
while in Maudslay’s employ. 

All over the world, but especially in Britain, 


Germany and the United States, this process 
of mechanical evolution has proceeded with 
undiminished vigour, leading not only to the 


devising of new machines for purposes arising from 
the mass production which only machines have 
made possible, but also to frequent and critical 
reconsideration of even the simplest operations. 
Sometimes, as in the case of planing, and the 
drilling of cylindrical holes, the original method sur- 
vives, practically unchanged in essentials although 
greatly improved in speed and accuracy: but 
concurrently there have been developed othe 


methods of obtaining similar results, such as 
milling and broaching. The mere existence of 
an alternative process stimulates investigation. 


and thus contributes to the subtle change that has 
taken place, in comparatively recent years, in the 
relation between man and machine. Formerly, the 
machine roughed out the work for the craftsman 
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to finish ; now the man prepares the work to be 
finished by the machine. 

A book on machine-shop practice can so easily 
become a catalogue of machine tools that it is 
gratifying to find so much attention given in the 
present work to points of detail. In compiling 
their summary of American practice, Mr. Fred H. 
Colvin, who is the editor of the American Machinist, 
and Mr. Frank A. Stanley, his former associate- 
editor, have made full use of the illustrative sketches 
which are a feature of that journal, and it is possible 
that a more permanent value will ultimately attach 
to the book for this reason than for the particulars 
given of speeds, feeds, outputs, &c., which are 
certain to become obsolescent in time ; some, indeed, 
represent performance standards which are already 
exceeded in the most recent British practice. There 
is, however, an appreciable time-interval before 
optimum performance in some special connection 
becomes the normal routine, even of the industry 
immediately concerned, and the general utility 
of the book as a compendium of drilling, reaming 
and tapping, planing and shaping, milling and 
broaching practice, is not seriously affected because, 
in some particulars, it deals with average rather 
than peak attainments. A considerable amount of 
operating data, obtained from specialist tool-making 
firms, is incorporated in the text. Although not 
ostensibly written for technical school use, the book 
may be commended also to the student and appren- 
tice, as one that does not disdain to begin a descrip- 
tion at the beginning, by defining at the outset 
the various terms employed. 


Coal ; Its Constituentsand Uses. By Proressor WILLIAM 
A. Bonz and Dr. Goprrey W. Hivs. London: 
Longmans, Green and Company Limited. [Price 25s. 
net.] 

PRoFEssoR BoNE has marked his partial retirement 

from the Imperial College of Science and Technology 

by publishing, in conjunction with Dr. Himus, a 

book which is intended to replace his well-known 

monograph: Coal and Its Scientific Uses. The 
new work is very much larger than its predecessor, 
and in many respects covers a wider range. There 
are a number of books dealing with fuel in its 
general aspects, and the expert in reading them 
is constrained to note a certain sketchiness in 
dealing with some branches of the subject. The 
present book, in spite of its size, is no exception to 
this generalisation. The moral is probably that 
books on general lines should only be written for 
students ; as soon as an advance is made beyond 
the text-book stage, so vast does the science of 
fuel become that specialist monographs dealing 
with a particular branch of the subject are practi- 
cally essential. This criticism of books on fuel 
generally, however, is no reflection upon the excel- 
lence of the present volume. As those who know 

Professor Bone’s independence of outlook will 

expect, it is a stimulating book. It is coloured 

in parts by the personal predilections of the authors, 
particularly in regard to work done on the con- 





stitution of coal at South Kensington, which has 
resulted in a distinct partiality for the ideas pro- 
pounded by Professor Bone himself, as opposed 
to what may be termed, for want of a better word, 
the ‘“ Sheffield’ school. This, again, is no detri- 
ment to the work provided that the reader remem- 
bers that there may be two sides to an argument. 

Typical topics coming within these remarks are 
the authors’ denial of the value of the Stopes 
classification, which many fuel technologists have 
found of the greatest value ; the attention paid to 
a method for the determination of volatile matter 
in coal which is far from being standard practice ; 
and the very inadequate account given of the 
phenomena associated with salt in coal during 
carbonisation. No mention is made of the methods 
for the analytical separation of the sulphur content 
of coal into its constituents. A good general and 
largely commercial account of the gas industry 
is only supplemented by a curiously inadequate 
technical discussion, while the account of coke 
ovens seems to reveal some lack of knowledge 
of the industry. Only one type of coke oven 
is described, perhaps for reasons of space, but there 
is no indication that other types exist. The direct 
process for the recovery of by-products from coke 
ovens is described in detail, although this is well- 
nigh obsolete, while the semi-direct process now 
more generally favoured is dismissed in 14 lines, 
and the indirect process, always used at gasworks, 
and which is also popular to-day on coking plants, 
is hardly mentioned. Of the three methods of low- 
temperature carbonisation dealt with, only one 
is in commercial operation. These are criticisms 
that may be made from the point of view of the 
expert. Few of them are in relation to matters 
likely to mislead students, and they refer more to 
almost unavoidable omissions than to sins of 
commission. 

The wide range covered by the book may be 
observed from some account of the chapters into 
which it is divided. Problems connected with coal 
and its origin and classification are given seven 
chapters. Four chapters are devoted to the compo- 
sition and constitution of coal, and another to 
the allied problem of the oxidation and weathering 
of coal. A chapter on the combustion of coal leads 
naturally to an excellent one upon smoke abatement, 
followed by a discussion of smokeless fuels and 
by-products in general. The commercial utilisation 
of coal comes to the fore in an excellent chapter 
which deals with the preparation of coal for the 
market, combustion and heat transmission in boilers, 
boiler design and management, pulverised coal and 
coal-oil mixtures. Six chapters are devoted to the 
carbonisation of coal at high and low temperatures, 
and to the gasification of coal in the producer and 
in the water-gas generator. The authors are 
peculiarly fitted to deal with fuel economy in the 
manufacture of iron and steel, a subject to which 
three valuable chapters are devoted. The last 
four chapters written by the authors deal with 
power production from coal, domestic heating, 
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hydrogenation and surface combustion. This review 
would not be complete unless special mention were 
made of Chapter 33, which was contributed by Dr. 
R. G. Sargant, Fuel Technologist to Messrs. 
Hadfields, Limited, of Sheffield, and gives an excel- 
lent survey of fuel economy and heat transmission 
in industrial furnaces. Without disrespect to the 
monumental labour which the authors must have 
applied to a subject now almost too large for a single 
book, it may be said that to the expert the greatest 
value of the book probably lies in the stimulating 
and sane comments made by the authors upon 
many of our fuel problems, and in those sections 
devoted to, or touching upon, the fuel problems 
of the metallurgical industry. 





Industrial Dust. By Pure Drinker and THEODORE 
Hatcx. London: McGraw-Hill Publishing Company, 
Limited. [Price 24s.] 

THE dust hazard has been extensively studied by 

various investigators and from varying angles 

during the last few years. In the present publica- 
tion the authors consider its hygienic significance 
and how the control of dust is the joint duty of the 
physician and the engineer. After a short account 
of the electrical and optical properties of dusts and 
fumes, the text proceeds to a discussion of the 
effects of dusts upon man and the physical and 
chemical factors involved in pneumoconiosis. 
Agricola’s observation of the high mortality among 
the hard-rock miners in the Carpathians district 
is familiar to all, but, strangely enough, it was 
only early in this century that the unique hygienic 
significance of silicon began to be realised, and 
until recently no serious effort has been made to 
appraise the silicotic potency of the various forms 
of silica. Many attempts have been made to 
determine the relation between atmospheric pollu- 
tion, human activity and health, the first truly 
scientific investigation on the behaviour of atmos- 
pheric particulate matter being probably that of 

Tyndall in 1882. 

The authors deal effectively with the methods 
applied in the determination of dust and of particle 
size. For the control of pneumoconiosis it is first 
necessary to reduce the dust concentration to the 
permissible level by means of control devices, this 
being an engineering problem. Secondly, it is 
essential to maintain maximum resistance to dust 
action among the workers through proper selection 
by means of suitable physical examinations and 
through periodic medical examinations thereafter. 
Individuals vary in their susceptibility to the 
damaging effect of dust owing to differences in 
natural protective equipment or to weaknesses 
caused by respiratory or cardiac disturbances. 
Respirators and masks of various types have been 
used since the days of the alchemists and are 
mentioned by Ramazzini and others ; but important 
contributions to their design and testing have been 
made only within the last fifty years. The authors 
survey the various types of dust respirators and 
masks, methods of testing dust respirators, filtering 
efficiency, and limitations in their use. Reference 
is made to the complex nature of the many dust 
problems in industry and how success can only be 
attained by the combined efforts of the physician 
and the engineer. The co-operative nature of the 
problem is emphasised, considerable space being 
given to the medical aspects. The aim has been to 
indicate the main points of knowledge as it stands 
to-day, laying special stress on matters of modern 
importance. A selected critical bibliography is 
included containing such references as are pertinent 
and necessary to the subject. 








PORTABLE PNEUMATICALLY- 
OPERATED SHEARS. 


TxeE portable pneumatic tool has proved so useful 
in such applications as chipping, drilling and riveting 
that it is hardly surprising to find that the operation 
of shearing sheet metal has been added to them. The 
portable pneumatically-operated shears shown in the 
accompanying illustration do not, as might be 
at first assumed, make use of the reciprocating 
movement of the chipping tool but the continuous 
motion of the rotary drill. The tool has been 
developed by Messrs. Broom and Wade, Limited, 
High Wycombe, and its power is derived from a 
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rotor air motor of the same type as used in the firm’s 
rotor drill of }-in. capacity. This is contained in the 
cylindrical part of the tool seen at the right hand of the 
illustration and has four non-metallic vanes. The 
rotor runs at a speed of 15,000 r.p.m., but this high 
speed is reduced for the nibble-head spindle, by means of 
1 very small but strong epicyclic gearing with planet 
pinions carried in a Hiduminium cage and mounted on 
needle-roller bearings. 

The spindle shaft, which runs at 2,700 r.p.m., is 
mounted in ball bearings and terminates at the head 
of the machine in an eccentric which gives one of the 
two blades of the shears a rapid nibbling motion. The 
fixed blade is attached to the spiral bracket which 
forms an integral part of the head casting. Both 
blades are readily removable. The tool is controlled 
by a push-button throttle, and as the body where it is 
gripped, is only 2 in. in diameter and the weight does 
not exceed 64 Ib., it can be operated by one hand. The 
body is of aluminium and the overall length of the tool 
is 9 in. As regards performance, when provided with 
an air supply at a pressure of 80 Ib. per square inch, 
the tool will cut mild steel of No. 16 gauge at the rate 
of 12 ft. per minute. The consumption for this duty 
is about 8 cub. ft. of free air per minute. The cut is 
clean and without burrs for either straight lines or 
curves. It is obvious from the shape of the fixed-blade 
bracket that small curves can be cut with a high degree 
of accuracy the minimum-curvature limit being some 
radius 


what below | in 








DUSTLESS REFUSE COLLECTION. 


In our account of the fifth Public Health Exhibition, 
held at the Royal Agricultural Hall, Islington, in 
November last, attention was drawn to the various 
methods displayed for packing domestic refuse in the 
collecting vehicle and, among others, an illustrated 
description was given of the Ideal collector, designed 
by Mr. John Sherwood, and constructed by Messrs. The 
Associated Equipment Company, Limited, on a modi 
fied form of their 80 brake horse-power Monarch chassis. 
The particular machine described,* which has a totally 
enclosed body, was one of two supplied to the Cleans 
ing Department of the Borough of Tottenham and was 
originally intended for the collection of refuse from the 
ordinary type of domestic bin. Recently, however, an 
improved method of dustless collection has been 
instituted in Tottenham, under the auspices of Mr. H. 
Gurney, the Borough Cleansing Superintendent, the 
official inauguration of which by the Mayor (Alderman 


J. H. Morrell, J.P.) we attended by invitation on Monday 


last, July 5 

The new method has been in successful use 
time in the city of Sheffield, but its adoption in Totten- 
ham represents the first application of the system in the 
south of England It involves the use of a standard 
type of bin, for the reception of which special loading 
doors and attachments have been added to the Ideal 
collector previously mentioned. The bin is of slightly 
conical form, to ensure complete emptying, and is 
provided with a hinged lid, on which is a substantial 
handle. The capacity is about a tenth of a cubic yard. 
Lifting handles are attached at the sides and front, 
and there are also a long bar on brackets at the front 
the side opposite to the hinge of the lid) which 
lugs the loading door of the col 


for some 


(i... 
engages 
lector. 
The full bin is lifted by the side handles, with the 
lid closed, and is hooked into position on the lugs, the 
closed lid being in contact with the closed loading door 
and the axis of the bin about 30 deg. above horizontal. 
The loaders then swing the bin bottom upwards until 
it is nearly verticel, the motion taking place around 
the horizontal hinge on the frame of the loading door, 
and the action serving at once to open the loading door 
and the lid of the bin, which swing together into the 
interior of the vehicle. The bin is then swung back 
to the initial position, thus closing the door and the 
lid, and is unhooked for return to the householder 
It will be seen, therefore, that at no period are the 
contents of the bin or of the collector exposed to the 
outside air. About 300 full bins constitute a load, the 
weight loaded varying from about 34 tons to about 
5 tons according to the season of the year, the lighter 
load representing summer conditions During loading, 
the tilting body of the collector is periodically elevated 
to pack the refuse at the forward end, as shown in one 
of the illustrations accompanying our former descrip- 
tion. A team of six men is engaged per vehicle, com- 
prising the driver, four loaders, who work in pairs, and 
a sixth man, who wheels the bins to convenient posi- 
tions on a light hand trolley and generally assists the 
loaders. Two loading doors are provided at the rear 
of the collector, of the sper ial type described, with a 
third opening between them, closed by a plain hinged 
cover, for use when emptying containers of other than 
the standard pattern for which the collector is equipped. 


with on 


* Enoineerine, vol. exli, page 583, (1936). 
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THE WORKS OF MESSRS. E. R. & F- 
TURNER, LIMITED. 

THE early years of the reign of Queen Victoria were 
marked by a rapid expansion of the engineering 
industry, but there are comparatively few firms now 
in existence which can trace an unbroken history from 
that time to this. One of the few is that of Messrs. 
E. R. and F. Turner, Limited, milling and electrical 
engineers, of Ipswich, the centenary of which was cele- 
brated by a dinner held in that town on Friday last, 
July 2. The history of the firm, which was established 
in 1837 to carry on business as ironfounders and general 
engineers, is virtually that of machine milling, although 
in the first quarter-century its manufactures ranged 
over a wider field, including dock gates, cake-breakers, 
horse whims, and other agricultural machinery, and 
portable steam engines. Originally the business was a 
partnership between H. C. Bond, Walton Turner and 
George Hurwood ; then, for a time, it was known as 
Hurwood and Turner, and in 1851 E. R. Turner 
and Company, which in 1897 became E. R. and F. 
Turner, Limited. 

As early as 1863 the firm was making roller mills 
| under Buchholz’s patents, to be used in conjunction 
| with stone mills, but in 1878, when complete roller 
milling was introduced in Hungary, they adopted this 
method, under a working agreement with Mr. J. 
Harrison Carter, for whom they acted as manufacturers. 
Eventually the whole business was taken over by Messrs. 
Turner, who, in 1908, discontinued the construction of 
steam engines and boilers in order to concentrate on 
milling machinery. In 1919 they became a constituent 
firm of Messrs. Agricultural and General Engineers, 
Limited, and it was this connection which led to the trans- 
fer of the manufacture of Bull motors from Stowmarket 
to Ipswich. When the firm of Messrs. E. R. and F. 
Turner, Limited, resumed their individual status four 
vears ago, the business of Messrs. Bull Motors, Limited, 
was acquired by them, and now occupies the original 
St. Peter’s Works, milling machinery being the concern 
of the Greyfriars Works. For a number of years the 
foundry has formed a third works, also in Ipswich, 
but the growth of the business having accentuated the 
disadvantage of maintaining three separate establish- 
ments within a comparatively short distance of each 
other, the decision was recently made to build a new 
factory adjoining the foundry in Foxhall-road, in which 
the whole of the manufactures could be concentrated. 
A model of the new buildings, which will cover a site 
of about 8 acres, was on view in an anteroom on the 
occasion of the centenary dinner. It is understood 
that they will be in full occupation before the end of 
the present year, and that the older works will then be 
closed down. 

These and other interesting notes on the firm’s career 
were touched upon by Mr. Arthur Leggatt, M.B.E., 
M.1I.Mech.E., who has been chairman and managing 
director of the business since 1933, in his reply to the 
toast of ** The Firm of E. R. and F. Turner, Limited,” 
proposed by Sir John Ganzoni, Bart., M.P. for Ipswich. 
A visit which we had previously paid to the St. Peter’s 
Works added point to Mr. Leggatt’s comments on the 
difficulty of accommodating the growing electrical side 
of the undertaking within the limits of the original site. 
There was less obvious congestion on the milling side, 
carried on in the later and more spacious Greyfriars 
Works, but there is no doubt that this, also, will benefit 
by the projected removal to Foxhall-road. A detail 
of interest in the production of the milling machine 
{rollers was the advantage obtained by the use of 
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tungsten-carbide cutting tools, which render it possible 
to cut the whole of the flutes on a 10-in. roller without 
resharpening the tool. 

A number of purifiers and plansifters were under 
construction in the works, and it was noted that, as 
a general practice, the makers have abandoned the 
use of cranks and similar mechanism, for oscillating 
sieves and screens, in favour of the simple and effective 
device illustrated in the accompanying Figs. 1 to 5. 
This apparatus, known as the Mono-Plano drive, applies 
a reciprocating force in one plane only, as the name 
indicates, there being no reaction in the fixed frame 
of the machine which might produce vibrations in the 
building. The device consists of a one-piece cast-iron 
housing containing two parallel shafts supported in 
roller bearings and connected by machine-cut helical 
gearing. At the centre of the upper shaft is mounted 
the driving pulley, and on the lower shaft are secured 
two flywheels of dished form which rotate on either 
side of the pulley, but in the opposite direction. Inside 
the rims of the belt pulley and the two flywheels are 
attached lead weights, the weight in the pulley being 
equal in amount to the sum of those in the flywheels. 
The angular positions of the weights, as relatively 
located by the gearing, are such that in the vertical 
plane their reactions balance, but in the horizontal 
plane they combine to impart a strong reciprocating 
action to the housing, and hence to any structure to 
which it may be attached. The device can be driven 
either from a countershaft or directly from a }-h.p. 
motor. The belt may be either crossed or open, as the 
apparatus may be driven in either direction, but should 
be arranged as nearly vertically as possible. 

The Mono-Plano drive is made in four of 
casing, and the balance-weights can be varied within 
the fixed dimensions to give any desired reciprocating 
force. One unit is usually found to be sufficient for 
separators having one or two shoes, the two shoes, in 
the latter case, being braced together to act as onc. 
Only in the largest machines is it necessary to fit a 
unit to each shoe. On purifiers, also, one apparatus 
can be used to operate both sieves. Another applica- 
tion in which the device has been successfully employed 
is the operation of shaking conveyors, the housing 
being mounted on the end of the conveyor trough and 
driven by belt from a countershaft placed in any 
convenient position. 


sizes 








ANNUAL CONVERSAZIONE OF THE INSTITUTION OF 
EvectricaL ENGINEERS.—The Annual Conversazione 
of the Institution of Electrical Engineers was held at 
the Natural History Museum, South Kensington, London. 
on Thursday, July 1, when a large number of members 
and distinguished guests were received by the President, 
Mr. H. T. Young, and Mrs. Young. It is not customary 
on these occasions to have any lectures or exhibits 
of technical interest, but an excellent musical programme 
was provided by the String Band of the Royal Artillery 


and by a group of vocalists and instrumentalists. 
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THE THICKNESS OF THE ELECTRO- page lustre ; - - 9p lacquer films, where 
applied, must not unduly erratic in thickness. 
oan Fru leaden | ote These features are all susceptible to a greater or less 


degree of close control, but, on the other hand, the 
By E. Miits and E. C. J. Marsn, B.Sc. 


problem of thickness of electroplated coatings, under 
mass production conditions, is far less amenable to 

To the layman, an electroplated coating in general | general rules. The difficulties involved can be illus- 
appears to have only an appearance function, and in| trated by dealing with four aspects of the subject, 
the main it may be true that the bulk of electroplate | respectively concerned with the service function of the 
finishes are produced for decorative effect. On the|deposit in relation to its thickness; controllable 
other hand, electroplate finishes as applied in the | factors of the plating process; inevitable variations 
engineering industry are selected from a serviceability | occurring in a controlled process; and methods of 
aspect, either as a means of protection for the base | measuring the thickness of the deposit. Greatest 
material from corrosive influences, or for prolonging | space has been allocated to the last aspect of the subject, 
the life of a component against wear. Even when| because upon the evolution of rapid practical test 
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required for purely artisticpurposes, the nature of the | methods hinges the formulation of effective means of 
coating, the efficiency of its application, and other | control, which, in turn, decide whether the product is 
characteristics, have to be such that serviceability | satisfactory and how far assembly troubles can be 
requirements are fulfilled if the beauty of the finish is to | avoided. 

be retained for prolonged periods. Many industrial The Service Function of the Deposit in Relation to its 
and academic bodies are engaged in studying such | Thickness.—It is probably correct to say that engineers 
matters as the relative merits of various electroplated 
coatings under different types of service conditions, 
the technique of the plating process for varying base| __ 





corroding, and those of the blanket type which form 
an envelope around the object coated and are them- 
selves relatively immune from attack or become 
passive under the conditions of exposure. Zinc and 
cadmium are the two chief engineering platings of the 
first group, while nickel is the principal representative 
of the second class. The first two, and zinc in particu- 
lar, are generally given a final lacquer coating in order 
to protect the deposits which are soft and absorbent 
and liable to damage. Moreover, nickel in becoming 
passive forms a yellowish tarnish, and also, if deposited 
on mat or rough surfaces, is liable to damage, hence 
these coatings, too, if required for decorative purposes, 
are usually lacquered. 

The sacrificial type of coating must be present in 
sufficient quantity to permit of itself corroding without 


TaBLE IV.—Behaviour of Cadmium-Plated Steel Compo- 
nents Under Salt-Spray Test. 





Salt-Spray Test Result, time in days 
| for :— 


Average Weight of |. 
Cadmium Coating. | 





First Evidence General 





of Rusting. Rusting. 
Mg. per sq. dm. | 

75 1 l 
200 4 5 
350 14 | 22 
600 18 42 
800 20 | 50 
1,000 5 


25 | 60 


laying bare the base metal during the service life of the 
component. This does not involve such a heavy coat- 
ing as would appear at first sight ; a very thin deposit 
may be useless because it rapidly corrodes away and 
disappears, but one a little heavier may become 
partially sealed and the layer of it adjacent to the base 
metal will be protected by the outer film of corrosion 
products. In discussing thickness, it must be stressed 
at the outset that average values are inferred, for the 
reason that deposition is not uniform, as will be seen 
later. In setting a standard, the thin areas must be 
borne in mind, and here again the nature of the coating 
plays an important part. For instance, cadmium in 
comparison with zinc is less actively sacrificial, and 
under moderately bad exposure conditions may be 
attacked at a slower rate. As a result, the thinner areas 
of a zinc coating rapidly become affected, whereas 
similar thin areas in a cadmium coating may respond 
too slowly to the attacking influence, which penetrates 
the electrocoating to the base metal, and corrodes it. 
The blanket type of coating must form a continuous 
envelope. 

In connection with the problem of thickness of electro- 


TABLE II.—InNFivence or QUANTITY OF ELECTROPLATED DEPOSIT UPON PROTECTIVE VALUE. BEHAVIOUR OF 
NICKEL-PLATED STEEL CoMPONENTS UNDER Humipity TEsT. 





materials, the composition and control of the electrolyte, | 


Humidity Test Result after Period of : 





the optimum thickness of deposit to afford necessary Average 
protection, and methods of determining the thickness] ¥3°| of Nieket, | 


1 Month. | 


Lot| Weight | . 
ani distribution of the plated metal. The translation of Coating. | 
| 


3 Months. | 6 Months. 





these efforts into works’ practice is slow and not always | 


simple on account of peculiarities in the plating processes | 


























Whitish discoloration ; no rusting. 





j 
j artic sonti . oan 43 | Mg. persq.dm. | 
in each partic ular application under mass-production 75 | All surfaces covered with tiny rust | Rust spots more developed, in- | Numerous heavy patches of rust, 
on — ™ 7 | spots. creasing to patches. condition bad. 
raBLE I.— Recommended Thickness of Some Electroplated 2 | 200 Surfaces covered with tiny rust | Rust patches more numerous and | Condition bad, similar to lot No. 1. 
Deposits. | | spots, some patches of rust also larger. 
=p pain iatinatigeaialigiiianamadla | evident. | e 
| | | : £ 350 Tiny rust spots numerous, some | Further deteriorated Nickel flaking, condition bad—no 
= st _ | Average | | large patches also evident. better than lot No. 1. 
Type of Base | Type of Weight | Average | 4 600 | Numerous tiny rust spots evident | Rust spots larger but otherwise | Rust spots general but still rela- 
Coating. Metal. | Service. | of | Thickness. | little change. tively small, condition superior 
| Plating. | to lots 1, 2 and 3. 
| | , 
! J ! — oe 800 | Unaffected .. os ee ..| A few tiny rust spots generally | No apparent further deteriora- 
2 Ere Pee Soe <4 ee | | evident. tion. 
| Mg. per In. | 6 1,600 Unaffected Unaffected Unaffected. 
sq. dm. 
Zine , | Ferrous ..| Temperate | 750 0-0004 
| Tropical ..} 1,500 0-0008 TABLE III.—Benaviour or Zrnc-PLaTeD STEEL CoMPONENTS UNDER Humupiry Test. 
Cadmium ..| Ferrous | Both : 700 0+0003 ] “i ies titania otten aie 
—- ~ --——| —— - — Humidity Test Result after Period of : 
Tink | Be . | Po . : , - | F 
Nickel ‘| Ferrous ~~ 1508 0-0007 Average Weight |__ vs oe ns ae i) uy 
| Tropica | 3,000 0-0014 of Zinc Coating. : Mont! 6 Montt 
- — ——| ~ ——— — —— | N 7 3 Months. >» Months, 
Nickel .| Non-ferrous | Temperate 750 | 0-00035 | 2 oe | 
(Brass, | Tropical .. 1,500 0-0007 SSS ; 
Copper, | | 
a a | | Mg. per sq. dm. - | = 
| 75 Whitish discoloration ; some | Rusting extended somewhat | Rusting fairly general and heavy. 
: ene ES ON ae oS ee small rust patches. } - :; , Rusting fairl ‘ena? 
. iti . s,s . 200 Whitish discoloration ; a few ust spots larger anc more usting fairly general and heavy. 
conditions. Moreover, it is one thing to lay down small rust spots. numerous. 
| 
| 


an optimum or minimum thickness of deposit, but 350 


surfaces of bends. 


Traces of rust in holes and on inner | Rust fairly heavy where poseens, 


but general condition fairly good. 


quite another thing to align manufacturing methods " 

: ° P ° 600 Whitish discoloration ; no rusting. | No rusting. Rusting in holes and inside bends, 
to ensure, in the first place, that this deposit thickness ane but general condition good, 
within narrow limits is procured, and secondly, to 800 Whitish discoloration ; no rusting. | No rusting No rusting. 

Whitish discoloration ; no rusting.| No rusting. No rusting. 


amend manufacturing tolerances to cater for the added 1,600 





thickness of the coating so that assembly can be 
achieved without mal-fits. have learnt from bitter experience that some predeter- | 

In dealing here with the thickness problem only, | mined thickness of deposit is essential if protection of 
it is granted that all the other aspects of the finishing | the base metal is to be achieved, and this thickness varies 
process must be correct. Pre-cleaning must be sound, | with the type of coating, the base metal, and the con- 
degreasing efficient, pickling or acid dipping controlled | ditions encountered. From this angle, coatings may 
and not too vigorous; deposits must be adherent, | broadly be divided into two classes, those of the 
non-porous, smooth, clean and reasonably uniform in| sacrificial type which afford protection by themselves 





plated coatings it is interesting to note that tentative 
standards have recently been issued in the United States 
by the National Bureau of Standards, the American 
Electroplaters’ Society, and the American Society for 
Testing Materials. The writers, from their experience 
of equipments in this country and abroad, advocate 
the values given in Table I for indoor installations ; 
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the average weight of the plated metal is given in 
milligrammes per square decimetre and the average 
thickness in decimals of aninch. For outdoor exposure, 
these thicknesses will only provide a relatively limited 
life, and it will be generally more economical to resort 
to hot-dipped or sprayed-metal coatings where longer 
protection is demanded. 

The behaviour of the deposited metal, whether it 
functions sacrificially or acts as an envelope, can be 
gauged from various accelerated corrosion tests. A few 
typical results are shown in Tables II, III and IV. 
They are in the nature of average values recorded on 
batches of components of irregular shape, having bends, 
tapped holes, &c., and therefore representing classes of 
work commonly encountered. Each plating concerned 
was directly applied, without an underlay of a different 
metal. Table II gives the effect of humidity fluctua- 
tions upon nickel-plated steel. The specimens were 
exposed in a closed cabinet containing water, main- 
tained during the daytime at 55 deg. to 60 deg. ¢ 
and 60 per cent. to 70 per cent. humidity, cooling at 
night to atmospheric temperature with condensation. 
Nickel deposits below an average of SOO mg. per square 
decimetre to be ineffective in 
rusting and resultant mechanical lifting 
coating. 
to permit rust spots forming but, under the conditions 
obtaining, are sound enough to give good protection 
lable Il] gives similar results on zinc-coated steel, 
ind establishes the 600 mg. per square decimetre limit 
as reasonable, and the 800 mg. as a good protective 
coating under these rather severe conditions. Table IV 
refers to cadmium platings, and gives typical average 
results of salt-spray tests. These accelerated corroding 
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conditions comprised exposing the specimens in the fog 
produced by atomising a 20 per cent. salt solution. A 
day’s exposure included 8 hours with the spray opera- 
ting, followed by 16 hours in the spray-laden cabinet. 
At the end of each day the specimens were washed, 
The increasing salt-spray 


dried and examined. life 


( Fig. 4. 





(S801.F) wading 
of the specimens, with increase in average thickness 
of cadmium, is readily apparent. 

Mention of composite platings cannot be avoided. 
When “ flash,” namely, very thin, coatings of copper, 
or nickel are applied prior to the main plating, the latter 
only need be considered from the present viewpoint. 
Such thin underlays are employed in some practices to 
promote adherence (¢ J., copper beneath nic kel on steel , 
or to assist in providing a more uniform coloured plating 
on miscellaneous complex components (¢.g., nickel under 
zine). On the other hand, composite coatings have on 
occasion other functions. Thus, from practical experi 
ence many technologists prefer a heavy duplex coating 
of copper and then nickel, or a triple plating of nickel, 
then copper, then nickel, to direct nickel upon steel. In 
such instances, it is considered that the total thickness 
of deposited metal should conform to the recommenda- 
tions in Table I for nickel alone. Another case of 
engineering interest may be cited, namely, chromium 
plate. The actual chromium deposit is, in practice, 
usually found to be a mere coloration, work being left 
in the vats for periods ranging from about 10 seconds to 
ow While something thicker desirable, 
greater stress is laid on the necessity of avoiding a 
similar scanty nickel underlay. The latter should never 


seconds. 18 


preventing 


The 800-mg. type are still sufficiently porous | 








and (g) general cleanliness with respect to work, equip- 
ment and solution, agitation, aeration, and filtration. 
Periodical analysis safeguards the first of these items ; 
items (5), (c), (d), (e) and (f) having been fixed by the 
laboratory, it devolves upon the foreman to ensure that 
they are adhered to in the proper manner. The factors 
governing the last item should be rigorously controlled 
as neglect of any of them is reflected in the quality of 
the plating, in its durability or appearance, or both, 
owing to inclusions or lack of adhesion. 

Inevitable Variations Occurring in a Controlled Process. 

The two major variations which occur in a controlled 
electro-plating process are, in the first place, variations 
in the thickness of the deposit from article to article 
depending upon their position in the vat, or the type 
of vat used ; and, secondly, of variations in the thick- 
ness of the deposit over the surface of the same article, 
owing to its contour. Tables V and VI contain typical 
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data which illustrate the first of these points. In the 
case of a stationary cathode vat, there are two variables 
| influencing the deposition on an individual article, 


Taste V.—Variations in Weight of Cadmium Deposit 
upon Articles Plated in a Stationary-Cathode Vat. 

Position of Wire in the Vat 
Position of Articles 


on the Wire 

A.l B.1 C1 A.2 B.2. | C.2 

Test No. 1 1 (Top) 912 | 691 732 | 935 | 819 | 864 
3 (Middle) 743 31 580 | 692 655 | 654 

> (Bottom) 825 | 762 | 851 | 948 | 776 | 809 

Test No, 2 1 (Top) 756 22 669 712 574 601 
} (Middle) 542 473 498 | 583 421 492 

» (Bottom) 733 649 664 7s1 593 706 


TaBLe VI.—Variations in Weight of Nickel Deposit upon 
Articles Plated in a Moving-Cathode Vat. 





fall below an average of 1.500 mg. per square decimetre, 
independent of whether terrous or non-ferrous metal is | 


involved, and, for full tropical conditions or external 
exposure on steel, can be made a minimum of 3,000 mg. 
with advantage. 

Controllable Factors of the Plating Process. 
condition has been established that a particular electro- 
plating process is commercially satisfactory for a given 
class of work, it will always be reproducible within 
ertain limits providing the following factors, which are 
susceptible to control, are carefully attended to, 
namely : (a) Composition of electrolyte ; (6) tempera- 
ture of electrolyte ; (c) disposition of anodes in relation 
to work, and their relative effective surface areas: 
(d) current density and voltage; (e) plating time; 
(f) spacing of the articles themselves on wires or racks ; 


Once the 


Test No 
Position of Article 
on Suspension Wire 
1 2 
1 (Top) 1,560 1,500 
2 1,380 1,270 
; 1,500 1,310 
4 1,840 2,080 
» (Bottom) 2.160 2.370 
Mean 1,688 1,706 


namely, the position of the component on the suspen- 
sion wire and the position of that wire in the vat. Thus 
from Table V it will be seen that the weight of the 
deposit, expressed in terms of milligrammes of cadmium 
per square decimetre, on the centre article on any one 
wire will be appreciably lower than that on the top or 
bottom articles ; further, the deposit on articles on the 
central wire in the vat will be less than that on articles 











at corresponding positions on wires at the extremities. 
In the tests in question, the vats had two cathode and 
three anode *bus bars. Al and A2 wires were positioned 
at the switchboard end of the vat, Bl and B2 centrally, 
and Cl and C2 at the end remote from the switch- 
board. 

To eliminate one of the variables, moving cathode 
vats are employed, the work to be plated making a 
complete circuit of the vat. Greater uniformity from 
wire to wire can, therefore, be expected, and allowing 
for such variables as shielding or bunching, and dist- 
ance from the anode, it will be seen from the data in 
Table VI that this uniformity is approached, although 
marked differences with depth in the vat are still appa 
rent. Here again the weight of the deposit is expressed 
in terms of milligrammes of nickel per square deci 
metre. For better visual examination, the results in 
Tables V and VI are shown graphically in Figs. 1 and 2, 





Fig. | shows the variations in 
the weight of the coating upon articles suspended at 
different depths in the cadmium stationary vat, while 
Fig. 2 represents similar weight variations in the moving 
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cathode nickel vat. The variations indicated may be 
to some degree lessened by rotation of the article during 
plating, if the article is of such a nature to permit of 
this, or by barrel plating when such is practicable. 
Violent agitation of the solution will assist in reducing 
these discrepancies, because it promotes the mainten- 
ance of more uniform concentration throughout the 
volume of electrolyte. 

What happens to articles suspended on a wire is an 
amplification of what occurs on the individual piece 
with respect to its various extremities in relation to 
their position in the vat. More marked, however, is the 
variation in the coating on the individual piece caused 
by building up on sharp edges or protuberances, 
especially those projecting towards anodes. Further- 
more, lugs and other similar prominences 
on an article create a shadowing effect. Again, even in 
moving cathode vats, where the strings of work travel 
between two parallel rows of anodes, those facing 
approximately parallel to the anodes must necessarily 
receive heavier deposits than those at right angles. 
This can be shown in the case of articles of circular 
cross-section, and Figs. 3 (a) and (6) give an exaggerated 
picture of the distribution of deposit on two j-in. dia- 
meter rods wired vertically and nickel plated in a 
moving cathode plant. In the case of Fig. 3 (a), the 
total weight of deposit is 1,568 mg. per square deci- 
metre and the calculated thickness of the deposit 
at a 0-0003 in. and at 6 0-0007 in. In Fig. 36 the 
total weight of deposit is 1,642 mg. per square deci- 
metre and the calculated thickness of the deposit at 
a 0-0002 in. and at 6 0-00075 in. Finally must be 
mentioned the influence of adjacent components, 
although the shielding influence here is controllable 
to a large extent by permitting greater spacing. Where 
a number of components are wired vertically one 
above another, if too close together, it is not unusual 
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to find that the adjacent ends have little more than a 
flash plating on them. 

Methods of Measuring Deposit Thickness—Before 
deciding upon a method of determining the thickness 
of an electroplated coating, it must be repeated that 
the thickness over the object varies widely, depending 
upon its contour, the degree of control in the plating 
process, the throwing power of the solution, and the 
type of equipment employed. Two distinct types of 
determination are therefore concerned, one of which 
must reveal the irregularities of the coating, and the 
other the average thickness of deposit. The reasons 
for this need not be elaborated for they are obvious. 
A number of useful procedures are dealt with below, 
and those which give the most satisfactory results for 
the two purposes just mentioned are indicated. Two 
methods not included, however, are the estimation by 
direct measurement with micrometer, vernier or other 

















procedure is to project the plated object, or a portion 
of it, strip the coating off without damaging the base 
metal, and then re-project in exactly the same position. 
Alternatively, the reverse procedure may be adopted, 
namely, first recording the profile of the unplated 
component, next, electro-plating it with the main bulk, 
and then re-projecting in the same position. A precise 
technique of setting up the specimens is needed, but 
this presents no difficulty. Any form of engineering 
optical projection apparatus is suitable, e.g., the 
Petters, Zeiss, Vickers, &e. The usual practice in 
the case of small articles is to project at a magnification 
50:1 on to ascreen and trace around the images before 
and after plating. These projection methods certainly 
give the clearest picture of deposit distribution, 
the building up of prominences, shading of recessed 
portions, &c. On the other hand, it must definitely be 
borne in mind that the projected picture, viewed as 
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sensitive mechanical measuring instrument, and the 
dissolution of the coating and subsequent chemical 
analysis. The first of these can never give reliable 
information, because in all manufacturing processes a 
working tolerance on dimensions must be allowed, 
and therefore the thickness or diameter of the base- 
metal part cannot be known except in rare circum- 
stances. Moreover, these instruments are restricted, 
in so far as measurements cannot be taken on inacces- 
sible surfaces. The second suffers from several draw- 
backs, namely, the length of time required, the large 
volume of stripping agent employed to cover the 
article and from which to estimate the metal concerned, 
and the possibility of the base metal containing the 
same element as the coating. On specific occasions, 
however, such methods are practicable. For example, 
for heavy nickel coatings on zinc-base die castings 
the base metal can be dissolved away and the coating 
measured by the micrometer method ; while, with gold 
on brass, the surface can be machined off, the cuttings 
dissolved, and the gold estimated chemically. How- 
ever, this article is concerned with more general 
applications in engineering. 

The Method of Optical Projection —The most useful 
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lying in one plane, does not necessarily represent a 
single-plane section through the specimen projected, 
but its periphery is made up of the “ highest ” spots 
of the object in the light beam. 

Screw threads, particularly the smaller sizes, covered 
by the B.A. system, afford an interesting study by this 
method, and at the same time, concentrated in a small 
compass, they typify what occurs over larger surfaces. 
The distribution of the plating on the screw will depend, 
apart from the other conditions enumerated, upon 
whether they are wired and suspended in stationary 
or moving cathode vats, or whethér they are barrelled, 
using external or internal anodes. A number of projec- 
tions are reproduced in Figs. 4 to 8. The magnifica- 
tions in the original projection was 50:1 and for purposes 
of reproduction, the two bounding lines of base metal 
and plating were set apart by an additional 0-10 in. 
The base steel is shown shaded. Fig. 4 depicts the 
leading end of the thread of a No. 4 B.A. screw, heavily 
cadmium-plated, in a moving-cathode vat. It is 
interesting to note how the plating has built up at the 
crown of the threads, the greatest thickness being 
0-006 in. on the leading thread, gradually diminishing 
to 0-003 in. as the head of the screw is approached. 
Fig. 5 refers to a barrel zinc-plated No. 4 B.A. screw, 
a few threads at the leading and head ends being 
reproduced. The flattening of the deposit on the 
crowns due to the barrelling action is evident, and in 
general the greatest thickness of deposit is a little 
way down the flank. The leading thread usually 
builds up most, in the case of this sample, to 0,004 in., 





while thicknesses of 0-003 in. to 0-0035 in. occur on 
other flanks of other leading threads. Moreover, a 
marked diminution in thickness of coating on threads 
towards the head can be seen. 

Fig. 6 depicts a No. 6 B.A. screw nickel-plated by 
the barrel process; the deposit is comparatively 
uniform. Again, flattened heads are revealed, and a 
tendency for maximum thickness of coating to be a 
little way down the flanks. These illustrations are 
given to demonstrate the utility of projection methods 
and not in advocation of any particular method of 
plating. However, by studying under the projector 
screws plated under known controlled conditions, the 
best process can be selected. The importance of coat- 
ings of uniform and controlled thickness upon screw 
threads, in relation to protection and ease of assembly, 
stresses the necessity of fixing a tolerance standard 
which will allow for the fluctuations needed in the 
manufacture of the screw blank, together with the 
room required for the plating, combined with its 
thickness variations. 

Fig. 7 shows a reproduction of a number of Vee-edged 
male rocker-bearing components, again projected at 
50:1, in the original, and the two profiles separated by 
0-Olin. The two at a and 6 represent one particular 
plating batch and ¢ and d another, the former from a 
stationary vat and the latter from a moving cathode 
plant. The average weight of plating (zinc) over a and b 
was 1,560 mg. and 1,470 mg. per square decimetre, re- 
spectively, and over c and d 1,450 mg. and 1,360 mg., 
respectively. The build up at the sharp edge is very 
evident, but of a different nature in the two batches. 
Obviously the second batch approaches nearer to the 
ideal. Fig. 8 shows the corresponding female members, 
e being the counterpart of the a and b, and f of the 
c and d male members (Fig. 7). Member f from the 
moving-cathode vat reveals a rather more uniform 
deposition than e from the stationary vat. It is also 
noteworthy that, providing the entrant angle is suffi- 
ciently obtuse, and the depth not too great, there is 
no difficulty in obtaining adequate thickness of deposit 
in the recess. 

The Application of Microscopic Methods.—Electro- 
plated coatings can be conveniently examined in 
section by preparing specimens in the regular metallo- 
graphic manner. Obviously as the layer of coating 
is a very thin one in relation to the mass, special care 
must be observed in preparing the specimen. It is 
very easy, during polishing operations, to cause the 
electro-plated deposit to flow or drag in a direction 
away from the base metal and so give an exaggerated 
picture of its thickness and therefore distribution. 
Thus a special technique has to be employed in their 
mounting. One of the most convenient of the latest 
approved methods is as follows. To preserve the 
outline of the plated coating, a heavy coating of some 
other metal, preferably contrasting in colour, is first 
deposited over the coating. For instance, in the case 
of white metals, e.g., nickel coatings, a double copper 
deposit from cyanide and acid baths at the maximum 
current densities possible, is applied. A layer of metal 
having a colour and grain size contrasting with the 
actual electrocoating can thus be obtained. A section is 
then cut from the specimen in the desired position, and 
suitably mounted in a brass or steel ring. For setting 
the specimen in the ring, fusible alloys can be used, 
but are often objectionable in polishing or etching 
operations. Possibly the best method is to employ a 
bakelite cement, curing it in the regular manner. 

The usual practice in polishing microscopic specimens 
is followed. Complete sections, small or relatively 
large, can be prepared in this manner, and their peri- 
pheries examined on the microscope screen by traver- 
sing, or, local areas can be examined in detail and 
photographically recorded. Figs. 9, 10 and 11 are 
three such microphotographs taken at a magnification 
of 500 diameters. Figs. 9 and 10 show the distri- 
bution of a composite plating of heavy copper, and then 
heavy nickel, on the inner and outer surfaces of a 
right-angle bend. In both illustrations a indicates the 
nickel deposit and b the copper deposit. It can be 
seen how much thinner both the deposits are on the 
inner than on the outer surface. On the outer surface 
(Fig. 10), the copper is 0-0004 in. thick and the 
nickel 0-0006 in. On the inner surface (Fig. 9), 
the copper is 0:0002 in. thick and the nickel 
0:00015 in. In Fig. 11, a indicates a nickel plating 
on a flash copper coating; the latter is not visible, 
while the thickness of the former is 0-00015 in. With 
appropriate care in the preparation and etching of 
specimens, considerable information may also be 
gleaned concerning the continuity and porosity of, 
and inclusions in, the coating. 

Average Thickness Determination from Weight before 
and after Removing the Coating by Chemical Stripping.- 
Both the foregoing methods are valuable aids in 
determining the efficiency of plating methods, but are 
in themselves somewhat lengthy of manipulation and 
demand a degree of skill which takes them out of the 
realm of routine works-laboratory tests. For the 
latter, a rapid means of determining the total amount 
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of the coating on the complete component, or on a 
portion of it, is more acceptable. This is, in fact, 
the general control procedure, while the latest develop- 
ment is to use, in conjunction with it, some form of 
drop test which can indicate in a reliable manner the | 
uniformity or otherwise of distribution. 
The rapid routine test comprises cleaning the com- | 
ponent, where necessary, to remove lacquer, wax, grease, | 
&c., measuring its total area by physical methods with | 
a ruler or micrometer, and weighing before and after | 
stripping the coating. The area measurement is not 
so difficult as seems at first sight, and an accuracy to 
5 per cent. is sufficient, although in simple cases 

1 per cent. is achieved. The weighings should be as | 
accurate as possible (to 0-001 gramme) and, for very 
small components, such as tiny rivets, washers, screws, 
&e., the sample should comprise a batch of ten or more. 
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specimen is arranged obliquely at about 45 deg. to the 
horizontal below the burette tap. The time, and hence 
the number, of iodine drops required for the base 
metal to be revealed is recorded, and with a little 
experience, this is readily detected. The thickness of 


| coating in ,yjths of an inch is obtained by dividing 


the iodine drop number by 180. The method is 
a practical routine one ; the preparation of the standard 
iodine solution and the adjustment of the drop flow to 
one per second, present no difficulties, and there are 
no other critical features. Atmospheric temperature 
fluctuations have little effect, oxide films dé not appear 
to vitiate results although grease and lacquer must be 
absent, and the angle and distance of the specimen are 
not critical. With the gear already set up, rapid results 
are obtained. For details of the development of this 
method, readers should consult 8S. G. Clarke’s original 


The thickness of deposit is then expressed in terms of | papers.* The standardised type of dropping test is 
weight of coating per unit area, e.g., in the C.G.S8.| rapid, applicable to almost any type of part without 
laste VII.—So.ivrTions ror Drrermininc Tota Weicest or Coating BY WEIGHING BEFORE AND AFTER 

IMMERSION. 
Coating Base Metal Solution | Temperature.| Remarks. 
1. Zine or cadmium Iron, steel ferrous | Concentrated hydrochloric acid | Room Rapid, accurate, but inhibitor 
metals generally containing regular inhibitor or should not be omitted. 
3 per cent antimony tri- 
chloride 
Zine or cadmium Copper, brass, bronze Concentrated hydrochloric acid | Room Antimony chloride should not 
with regular inhibitor be included Rapid 
Nickel Iron, steel 4 vol. sulphuric acid, 3 vol 80 deg. to Care necessary to avoid attacking 
nitric acid, 1 vol. water 100 deg. ¢ base metal. Sample should be 
kept under liquid till nickel 
is completely removed. 
4. Nickel flash [ron, steel 10 per cent. acetic acid contain 50 deg. to Thick nickel deposits become 
ing a little sodium nitrite 60 deg. C. passive 
Nickel or tin Brass, bronze, copper As for (3) 80 deg. to Base metal unattacked but 


or copper-plated iron 


100 deg. ¢ sample should be left immers 


and steel ed till deposit is completely 
removed Moderately rapid. 
6. Nickel, lead, copper, | Aluminium orits alloys | 1 vol. nitrie acid, 2 vol. water Cold Action on base metal nil or slight 
zine, tin, cadmium 
Nickel Zinc -base die castings } vol. water, 6 vol. sulphuric Cold Base metal is attacked 
acid, 2 vol. nitric acid 
8, Chromiu Nickel plate copper 4 vol. water, 1 vol. sulphuric 80 deg. C. to) Remove specimens immediately 
plate acid 100 deg. C. effervescence ceases 
¥. Tin Iron, steel 20 per cent. sodium plambite in 0 deg. to Rapid 
water 100 deg. ¢ 
10. Copper Iron and steel As for (4) 1) deg. to lake out specimens immediately 
60 deg. ¢ copper is removed 
system, as milligrams per square decimetre. The | entailing its destruction, and can be used as a search 


stripping procedure requires some little consideration. 
For some plated articles it is practicable to design an | 
infallible test such that the coating can rapidly and 
completely be removed without fear of attack on the 
base metal (e.g., zinc on steel); for others some skill | 
and chemical knowledge are essential to ensure that some | 
base metal is not removed (e.g., nickel on steel) ; while 
for a third class, only approximate results are forth- 
coming (e.g., nickel on zinc). Obviously, platings of the 
first category can ‘be tested by an ordinary inspection | 
department, while the two other types demand the 
service of chemists. The principal industrial methods 
are detailed in Table VII. 

When stripping and direct weighing methods yield 
only approximate values or valueless results, analytical | 
estimation of the solution for the metal concerned 
ean of course be made. Again, in certain specific cases 
it is convenient to measure the volume of gas evolved 
instead of using weighing methods, but such procedures 
ure of no general advantage. The relationship between } 
weight per unit area and thickness can be calculated 
from density, and, for the latter, that for cast or rolled 
metal may be assumed. Fig. 12 shows this relationship | 
with sufficient accuracy 

Thickness Determination in Specific Areas by Means | 
of Drop or Spot Tests——A means of determining the | 
thickness of electroplated coatings, and one which | 
sounds rather primi*ive, is to drop a spot of suitable 
reagent upon the object and to observe the time taken 
for it to corrode through to the metal. This | 
procedure has been used extensively in industry, but | 
has obvious shortcomings. The latter include size of | 
drop, area over which it spreads, decrease in chemical 
activity of the drop as dissolution proceeds, and doubt 
as to the precise end-point. Several industrial concerns | 
have standardised methods based on this procedure, | 
and the British Non-Ferrous Metals Research Associa 
tion has been working towards the same end. As a/ 
result, methods are likely to be established in the near 
future by which an object may be explored fairly 
readily and the variation in its thickness of coating 
determined with relatively close accuracy. One such 
process which has been in operation for some time is the 
iodine dropping method devised by 8S. G. Clarke for | 

1dmium coatings on steel. 

The method consists in allowing a standard solution 
of iodine to fall at a predetermined rate upon the 
article in a specified position. The reagent, which is a 
10 per cent. iodine solution in a 20 per cent. potassium 
iodide solution, is contained in a tap funnel to the stem 
of which is fitted a burette tap. The latter, with the 
main cock open, is adjusted so that one drop per second 
is delivered. In making a test, the cadmium plated 


base 
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method to determine variation of thickness of coating 
upon an individual article. It is felt that with a com- 
bination of this and the chemical stripping method, 
with weighing before and after treatment, the range 
of simple control is a wide one. As already indicated, the 
dropping method makes available a very useful means 
of controlling wiring and vat loading to ensure avoidance 


| of undue shading by bunching or improper spacing. 








AIR-CONDITIONING UNIT. 


Ir is perhaps scarcely necessary to define the unit 
system of air conditioning as one in which the pertinent 
apparatus is self-contained and serves one room only, 
distinct from a central installation in which the 
conditioned air is distributed to the several rooms of a 
building through ducts. An air-conditioning unit 
usually takes the form of a closed cabinet with little 
external evidence of its purpose except two grilles. In 
order to provide some idea of the essential features of 
such a cabinet, some simplified diagrams and a brief 
description are here given of that made by Messrs. 
Carrier Weathermakers, Limited, 27, Conduit-street, 
London, W.1. The cabinet is finished externally with 
quartered veneer and is 40} in. high by 30 in. wide by 
18 in. deep. It is designed to stand on the room floor, 
usually underneath a window, as the air inlet is thus 
readily arranged for and such a situation is generally 
convenient. The machine is electrically operated and is 
designed so that the supply cable can be plugged in to 
an existing power point such as that now commonly 
fitted for wireless cabinets. With the air-cooled type 
this is the only connection required, but with the water- 
cooled type connections are needed for the water supply 
and for the condensate drain. The water-cooled type 
has a cooling capacity of approximately 10 per cent. 
more than the air-cooled type, which can remove heat 
at the rate of 8,030 B.Th.U. per hour. The cooling 
effect referred to is for summer conditioning and is 
accompanied by de-humidification, and machines can 
be supplied with this provision only. A more usual 
arrangement, however, provides for winter condition- 
ing also, that is, for heating and humidifying. 

For either summer conditioning or winter con- 
ditioning the incoming air is first filtered, the degree of 
filtration being such that all dirt, dust, pollen and air- 
borne germs are intercepted. The inlet when arranged 
in a window opening is a permanent fixture and does 
not interfere with the normal opening of the window 

* Jour. Electrodepositors’ Tech. Soc. vol. 8. p. 11. (1933); 
Trans. Am. Electrochemical Soc. vol 69. preprint 18. (1936). 
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for cleaning, &c., though the window is, of course, 
otherwise kept closed, the noise of street traffic and so 
forth being thus excluded. An alternative method of 
providing the air inlet is by a hole cut through the out- 
side wall. Whichever method is adopted it is im- 
possible to prevent variations in the direction and 
velocity of the outdoor air in the neighbourhood of the 
inlet duct, so that the fan by which the air is drawn in 
must have a considerable margin of power. In the 
Carrier unit this fan is capable of operating against a 
pressure equivalent to 1} in. of water and the interior 
ventilation is therefore independent of external con- 
ditions. The fan is of the blower type and is indicated 
at a in Fig. 1, which is a vertical section near one end 
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of the cabinet. It is driven by a motor independent of 
those used for cooling, &c., and the cabinet can thus 
provide ventilation without either cooling or heating 
if the outside air happens to be in the desired condition. 

The inlet air to the fan is drawn through a filter 4, 
which is removable and is intended to be discarded 
when dirty. The filtered air is discharged into a 
shallow chamber extending for the full length of the 
cabinet. The top of this chamber consists of a sound- 
absorbing material and is formed, on the edge over 
which the air passes, with a number of comb-like teeth. 
The air then enters a second long chamber which carries 
at its rear part a number of rectangular nozzles e 
furnished with a row of small nipples on the top. These 
nozzles are very narrow and are tapered in cross section 
so that the air issuing from them sets up an ejector 
action in the upper part of the cabinet and, on its way 
to the outlet grille f on top of the cabinet, induces air 
in the room to flow through the inlet grille g. Both 
these grilles have slightly inclined louvres and_ no 
draught is set up by the air passing through either. 
The arrangement shown in Fig. 1 of circulating the room 
air along with the entrance of primary air is not the 
only method of employing the conditioner, as dampers 
inserted in the air streams enable the whole of the 
discharge to be drawn from outside, or the room air 
only circulated at will. In the latter case the room air 
is passed through the filter before reaching the fan 
inlet. These dampers are not shown in the illustra- 
tions. The shape of the ejector nozzles e is not deter- 
mined solely from the point of view of creating an ejector 
effect, but also to reduce noise from the issuing jets 
and from the motion of the fan. A silencer is fitted at 
the fan inlet so that when the room air is being drawn 
through it the fan noise cannot travel back. The 
complete unit is lined with sound-absorbing material, 
the result of these various precautions being that when 
in full operation the noise level of the conditioner is 
below that of an ordinary desk fan. 

The cooling of the air and the removal of excess 
moisture is effected by means of a Carrier Freon re- 
frigerator. This is not illustrated, though the cooling 
tubes in the air streams are distinguishable in Fig. | 
The de-humidifying is effected in the air-cooled unit 
by a subsidiary coil, known as the economiser, situated 
in the lower part of the cabinet along with the air- 
cooled refrigerant condenser. The moisture condensing 
on the air-stream cooling tubes is led to the economiser 
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The refrigerant after being condensed in the cooling 
tubes passes through the coils of the economiser on 
its way back to the tubes. The condensate from the 
air entering the economiser passes over its coils and is 
also splashed over the refrigerant condenser by a ring 
attached to the fan. This fan is of the multiblade 
type and draws air from the outside, over the condenser, 
thence returning it to the atmosphere. The air con- 
densate is thus re-evaporated and is discharged outside, 
its re-evaporation actually increasing the efficiency of the 
refrigerant condenser. It is this arrangement which 
renders unnecessary the fitting of a drain pipe to the 
air-cooled unit. The humidifying equipment of the 
cabinet is outlined in Fig. 2. Its position can be 
identified by that of the nozzle e and the grilles f and g. 
The water tank h is filled from the top of the cabinet 
through a tube through which passes a rod carrying a 
float at the lower end and a disc at the top. This disc 
rising with the float seals the opening when the tank 
is filled to the proper level and prevents overfilling. 
The top of the tube is then closed by a screwed cap. 
The humidifier tank should be filled with water every 
24 hours when in use. 

The water in the tank is vaporised by an electric 
immersion heater automatically controlled by a hygro- 
stat. The vapour rises up the tank tube and passes 
by way of the pipe i to the spray pipe j, where it meets 
the stream of air from the nozzles e. The relative 
humidity desired is selected by setting the hygrostat, 
which then maintains it by variation of the vaporising 
rate of the heater. The deflector k directs the air 
issuing from the grille so as to prevent draughts. It will 
be clear that any room air entering through the grille g 
is also humidified. The two bars seen below the top 
grille in Fig. 2 are heating elements. As seen in Fig. 3, 
which is a plan of the cabinet, these elements extend 
for the full length of the grille. In this illustration the 
small rectangle represents a switch box containing the 
wiring and three tumbler switches, of which | operates 
the ventilating fan, m the heating elements and n the 
cooling compressor. When the fan is started up the 
air issuing from the nozzles strikes the flap o at the end 
of a balanced and pivoted rod provided with a mercury 
switch at p. The closing of this switch completes the 
cooling and heating circuits, which are thus inoperative 
as long as no air is being discharged into the room. The 
heating controls consist of an adjustable thermostat 
atqg. Asmall neon light at r indicates that the heating 
elements are in operation and form a useful reminder 
that they are still functioning should it be desired to 
switch off the heat at night whilst leaving the condition- 
ing plantrunning. The hygrostat is situated at s, while 
t and u indicate the positions of the thermal overload 
cut-outs protecting all the electrical circuits. It will 
be realised from the illustrations that the whole plant 
is a well-arranged and compact unit. 








THE BRITISH WATERWORKS 
ASSOCIATION. 


THE twenty-sixth annual general meeting and con- 
ference of the British Waterworks Association was held 
this year in London, from Tuesday, June 22, to 
Saturday, June 26, inclusive, and was largely attended. 
The first day was set apart for meetings of the Execu- 
tive Committee and of the National Joint Industrial 
Council for the Waterworks Undertakings Industry, 
the general meeting taking place on the morning of 
Wednesday, June 23, at the County Hall, Westminster, 
by permission of the London County Council, the 
delegates having the unusual honour of being welcomed 
by H.R.H. the Duke of Kent, K.G. 

After this ceremony the normal business was pro- 
ceeded with, and this being disposed of, the newly- 
elected president, Sir William Prescott, C.B.E., D.L., 
chairman of the Metropolitan Water Board, delivered 
his address. Sir William commenced by citing that 
of the first president, the late Sir Edmund Barnard, 
with a view to assessing the progress of the Association 
under the four main headings into which its work was 
classified in that address. Under the first of these 
headings, that of “*‘ Administration,” it might be noted 
that during the last year Parliament had brought into 
being an elaborate system of Catchment Boards. The 
activities of these boards would require to be carefully 
watched by water undertakers, and the Association 
was prepared to confer and co-operate with the repre- 
sentatives of the Catchment Boards Association for the 
settlement of matters to the mutual benefit of both 
associations. Under the second heading of “ Public 
Health ” it had to be admitted that the machinery for 
securing purity of water supplies was capable of 
improvement, but substantial progress with rural water 
supplies had been made, and the provisions of the 
Public Health Act, 1936, should tend to improve the 
character of the water used for domestic purposes. 
‘Finance ” was the third heading. The question of 
the extra charges over and above the domestic rate in 
respect of the supply to dwelling-houses, it was hoped, 
would soon be dealt with and agreement arrived at 





The long-promised codification and modernisation of 
the legislation affecting water supply, it was also 
hoped, would soon be undertaken. Progress under 
the fourth heading of “ Physical Conditions” was 
illustrated by several of the papers before the 
meeting. 

The work of the Joint Parliamentary Committee set 
up after the drought of 1933-34, had at present hardly 
decided certain vexed questions—for example, that of 
the method of assessment of compensation water ; 
but that work was, unfortunately, handicapped by 
lack of statistical information and other reliable data. 
Sir William then dealt with the flood-prevention schemes 
promulgated by different catchment boards throughout 
the country. These, by expediting the passage of 
water to the sea, were a matter of some concern to 
water undertakers and called for the earnest attention 
of the association. Finally, if it were asked what 
general policy the Ministry of Health should pursue 
and the Association support, it would be to give effect 
to the report dated January 17, 1935, of the Joint 
Conference of the Institution of Water Engineers, the 
British Waterworks Association, and the Water 
Companies’ Association on National Water Policy. 

The meeting then proceeded to the reading and 
discussion of four papers, of each of which a short 
summary is given below, one paper being taken in the 
morning and the other three after the luncheon 
interval. 

A paper entitled “‘ The Inland Water Survey of Great 
Britain’? was presented by Mr. R. G. Hetherington, 
C.B., O.B.E., chief engineering inspector of the Ministry 
of Health. The geography of Great Britain, he said, 
resulted in small and short rivers the waters of which 
concerned a number of interests. The land drainage 
engineer faced with inundations was interested chiefly 
in particular maximum flows ; the waterworks engineer, 
in filling demands from consumers and for compensation 
water, was little concerned with reservoir overflow, 
and the factory engineer was only likely to make stream 
measurements when his supply showed signs of failure. 
Such data as were available were, therefore, limited 
in scope and would not piece together satisfactorily. 
The Inland Water Survey Committee was appointed 
to obtain more co-ordinated information and to act 
in an advisory capacity on future measures. Its 
activities were at first largely of an exploratory nature. 
What was required was information relating to un- 
utilised resources as well as records of sources already 
utilised. The potential interests concerned were innu- 
merable and, moreover, the problem was far from 
being a static one. The primary need was a general 
framework for the collection of information about 
overground and underground water such as would 
eventually produce long-period records for a number of 
key stations. This framework could be filled in with 
information relating to particular areas already obtained 
and to be obtained. The information needed concerned 
rainfall, surface-water, and underground water. Rain- 
fall data had been studied for the past seventy-seven 
years, and their collection since 1919 had formed a 
branch of the Meteorological Office of the Air Ministry. 
In the majority of the 5,250 stations concerned the 
observations were made voluntarily, but a number of 
stations of first-class importance were still lacking. 
The unco-ordinated local surveys of surface water 
hitherto made were unsatisfactory to deal with, and 
the Survey Committee was attempting to secure 
co-operation of the Catchment Boards of England and 
Wales in installing additional river-gauging stations. 
The situation in Scotland was less definite, but the 
Department of Agriculture for Scotland was conducting 
some of the work of survcy, some was being dealt 
with by water undertakings, and some by a private 
organisation. 

The survey of underground water was hardly more 
advanced than that of surface water. The field work 
would be generally simpler once the geological survey 
of the ground had been completed, but the subsequent 
work called for special knowledge. The Department 
of Scientific and Industrial Research had permitted 
the Geological Survey to undertake the latter duties. 
It was intended to publish particulars of the standards 
desirable in water-measurement, some preliminary 
data having been already published by H.M. Stationery 
Office with regard to rainfall and surface water. 
Manuals, however, would require to be supplemented 
by advice from competent officials, as had been recog- 
nised in the United States, and a central office would 
be required to collect, verify, amplify, and correlate 
records. Arrangements for inspection, which already 
existed in some cases—rainfall, for example—would 
have to be amplified and additional provision made. 
The cost of the survey as a whole depended on the 
extent of the co-operation received. If all who carried 
out local water surveys for their own purposes arranged 
such surveys in conformity with a general scheme of 
survey for their area, special funds might not be needed. 
The Government Departments were, between them, 
bearing the cost of advisory and inspectorial staff and 
were providing facilities for the examination, correla- 





tion, editing, and publication of the results obtained. 
Further, any water survey necessitated by an improve- 
ment scheme for which Government grants were made 
would probably rank for such grant. The manner in 
which the results of the survey would be presented 
could hardly be expected to rank in extent with the 
maps of the Ordnance Survey, but in conjunction with 
these maps and those of the Land Utilisation Society, 
the plotted water survey would enable the nation to 
take stock of the natural resources of the British Isles, 
a condition which did not obtain to-day. 

A detailed paper on “ Present-Day Aspects of the 
Purification ot the London Water Supply ” was pre- 
sented by Lieut.-Colonel C. H. H. Harold, O.B.E., 
M.D., Director of Water Examination to the Metro- 
politan Water Board. The general conditions required 
for potable water having been outlined, this paper 
dealt with pollutions from the waterworks aspect, 
viz., those resulting from conditions arising in the 
body of water itself and those due to external polluting 
agencies. With regard to the first, the general types of 
water used in the Metropolis contained adequate quan- 
tities of nitrates, silicates and phosphates, which, 
along with well waters heavily charged with CO,, 
provided nourishment which encouraged growth of 
plant life, particularly when impounded for storage, 
&e. This life had several effects on stored water. 
During the period of maximum growth a reservoir 
might be so depleted of silica that complaints would 
be received from users of softening apparatus, while 
the water might lose 10 or more parts of temporary 
hardness, a condition involving adjustment of such 
apparatus. In 1936 it was estimated that minute 
plant life had abstracted 63 tons of silica from the 
water in the Queen Mary Reservoir. The death of the 
plants might cause such an oxygen demand that the 
water in lakes or reservoirs might be entirely de- 
oxygenated, with resulting putrid conditions and 
tastes, frequently accompanied by an increase of 
animal organisms feeding on the plant life. Insects 
and fungi might also increase. External polluting 
agencies arose chiefly from sewage discharge into rivers 
and other sources, and was more easily controlled. 
The bacteria, &c., suffered enormous mortality before 
reaching the reservoir, and if additions were not made 
there, after 20 days’ to 60 days’ storage they tended 
to disappear, so that for weeks together not a single 
B. coli might be found in a sample of 250 ml. This 
natural purification was attended by the algal develop- 
ment already referred to. 

The new reservoirs under construction for the Metro- 
politan Water Board were designed to avoid stagnation 
inany form. The guiding principles were that the area 
per unit volume should be as small as possible; baffles 
or dividing walls omitted ; alternative inlets provided ; 
the reservoirs orientated with their long axes up and 
down wind; the bottoms smooth and gravelled, the 
sides steeply pitched and constructed of smooth con- 
crete slabs without interstices; provision should be 
made at the outlets for drawing water at varying depths, 
and facilities should be provided for by-passing the 
water when necessary. In discussing the River Thames 
as a source of potable water the author arrived at 
the conclusion that the river had deteriorated to 
a very small extent, but the condition of the raw water 
at the intakes, allowing for the purification works 
planned, was such that its utilisation was a practical, 
economic, and hygienic proposition. The paper con- 
cluded with a forceful and logical appeal for greater 
attention to regular examination of all potable water, 
in spite of the fact that there was no legislation 
enforcing a standard of purity. Though water-borne 
diseases were very rare in this country, the published 
analyses of various water undertakings were highly 
disturbing, as showing that this important safeguard 
was not adequately practised, thus leaving the general 
public open to unforeseen dangers. It was the author’s 
opinion that the output of all works should be sub- 
jected to a modified presumptive test at least once a 
week and to frequent complete bacteriological and 
chemical examinations, 

The paper by Professor P. A. Buxton on “ The Work 
of the Freshwater Biological Association of the British 
Empire’ was, in effect, a plea for more extended 
financial support to the association by members of the 
British Waterworks Association. In his brief descrip- 
tion of the work of the Biological Association since it 
started in 1931 and of that still awaiting attention, 
Professor Buxton showed that he had a very strong 
case. It was admitted that the growth of alge, for 
instance, in a reservoir was a troublesome phenomenon 
about which little definite was known. It was being 
minutely studied at the laboratory on Lake Winder- 
mere, and the results of the research might be of very 
great value to the water engineer if they indicated, 
as was possible, a method of controlling the trouble or 
avoiding it altogether. There were other problems 
which required biological knowledge for their solution. 
The desirability or otherwise of the removal of fish 
from a reservoir and the significance of various sorts as 
to the condition of the water; the disappearance of 
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trout, for example, apart from over-fishing, and its 


replacement by coarse fish might involve financial loss | 


and might indicate deterioration of the water. Fuller 
knowledge of the conditions affecting life in the water 
would probably enable undesirable changes to be 
avoided. 

The biologist could even be 


of assistance in select- 


ing a suitable site for a reservoir when alternatives | 


existed, as the nutrient salts in certain strata would 
probably result in the water 
carrying a rich and undesirable crop of small life. 


effect on impounded water of upkeep work on a reser- | 


voir might be troublesome. Thus, the growth of 
mussels, often removed, was not always to be dis 
couraged ; they might be actively engaged in filtering 
the water, removing and digesting minute alga, &c. 


Work like the raking of the bottom of a reservoir, 


or cutting weeds, or gravelling the bed of a supplying | 


stream, might have consequences which no one but a 
trained water biologist could foresee. Knowledge of 
the kind required was outside the scope of the existing 


staff of even a large water undertaking, and these | 
In | 


such a case, a training, perhaps obtainable nowhere | 


might eventually have to employ the biologist. 


else, could be obtained at the Windermere laboratory 
provided that the Biological Association was not 
handicapped by want of funds, as was, unfortunately, 
the case at present 

In his paper on “ The Present Aspects of the Rivers 
Pollution Prevention Problem,’”’ Mr. H. F. Atter, 
O.B.E., dealt in the main with the growing difficulty 
caused by the discharge of trade effluents in situations 
where pollution of supplies of potable water were 
involved. The opening part of the paper gave an 
historical outline of the pertinent legislation. The 
question of the modern administration of sewage works 
was then discussed, it being stated that the abolition 
of small inefficient sewage works and the centralisation 
of treatment at one centre under expert management 
appeared to hold out the best prospects of dealing with 
the problems. A noteworthy fact in connection with the 


pollution of streams during periods of drought was men- | 


tioned. Contrary to the accepted belief, these streams 
in thickly populated industrial areas showed less signs 
of pollution during drought than in periods of flood, 
the reason being that at times of small flow it was 
possible to treat the whole of the sewage, whereas in 
wet weather it is impossible to deal with the storm 
water. Trade effluents presented a difficult problem, 
a good many safeguards for the traders existing under 
the present Public Health Act. Manufacturers were, 
generally, hardly competent to deal with effluents from 
their works, for even if they installed purification plants 
it did not follow that the real requirements had been 
realised while these plants were frequently put in 
the charge of unskilled men. Co-operation between the 
traders themselves and between the traders and local 
authorities was required. It was a practice in some 
cases to drain trade effluents into the sewers, but there 
was nothing like uniformity of agreement in different 
areas, and it was difficult, if not impossible, to compel a 
local authority to give facilities for discharge into 
sewers if they were not disposed to do so. A Bill to 
give the occupier of trade premises a new right to 
discharge his trade effluent into the public sewers was 
now before Parliament. This Bill would not 
local authorities, and if it became an Act of Parliament 
the new situation would only be of advantage if there 
was a large measure of friendly co-operation between the 


coerce 


parties concerned, 

On the evening of Wednesday, a reception 
conversazione was held at the Guildhall, by 
mission of the Corporation of London, at the invita- 
tion of Sir William Prescott and Lady Prescott. On 
Thursday, June 24 the Metropolitan Water Board 
arranged a very interesting visit to their pumping 
stations and works at Kempton Park, Littleton, and 
Hampton. A similar visit to the Board’s works in 
the Lee Valley was arranged for Friday, June 25, the 
members and guests being hospitably entertained on 
both occasions. The annual dinner was held on the 
evening of that day with the President of the Associa- 
tion in the chair. On Saturday morning the members 
were invited to witness a demonstration of water- 
purification control methods, at the laboratories of the 
Metropolitan Water Boarc , 20, Nottingham-place, W.1, 
or, alternatively, to inspect the Board’s fittings-testing 
station at New River Head, E.C.1 


and 
per- 








Tue Unrrep States Carpon-Biackx Inpustry.—The 
carbon-black industry in the United States experienced 
a very successful year in 1936. The production totalled 
411,345,000 Ib., a new high record, and an increase of 
8 per cent. over the previous peak figure reached in 
1930, and of 17 per cent. over the 1935 total. During 
1936 the natural gas burned at 
amounted to 283,421,000,000 cub. 


it., representing 


carbon-black plants | 


about 13 per cent. of the estimated gas consumption in | 


the United States. The average yield of carbon black 
per 1,000 cub. ft. was 1-45 lb., compared with 1-46 lb 
mm 1935, and 1-43 1b. in 1934 


impounded on them | 


The | 


























VERTICAL TUBULAR) 
BOILER. 


‘THE M.A.N. 


NOTWITHSTANDING the greatly extended of 
| internal-combustion engines, during recent years, for 
such purposes as driving travelling cranes, excavators, 
and heavy road vehicles, formerly particular preserves 
of the steam engine, there is still a steady demand for 
small vertical boilers for factory use, especially where 
| the available space is limited. Modern standards of 
| thermal efficiency, however, require a better perform- 
|ance, even from a small boiler, than can be readily 
|achieved with the firetube type, and various attempts 
| have been made, therefore, to combine with the storage 
| capacity of the shell boiler something of the quick- 
steaming capability only to be obtained by the use of 
|watertubes. The Fraser and Fraser vertical boiler, 
| which we described and illustrated some years ago,* 
|is a case in point, although in this the watertube 
characteristics dominated the design. 

A vertical cylindrical boiler recently placed on the 
market by Messrs. Maschinenfabrik Augsburg-Niirn berg 
A.G., of Augsburg, seeks similar results by incorporating 
four banks of watertubes within an enlarged combustion 
chamber, the lower ends of the tubes being connected 
| to cross tubes linking the water spaces on opposite 

sides of the boiler, and the upper ends connected to 
| the combustion-chamber crown. The arrangement is 
thus a development of the M.A.N. cross-tube boiler, 
with the advantage of the more rapid circulation 
obtainable through the steeply inclined watertubes. 
An incidental] feature is that the short flue pipe leading 
to the chimney is taken out through the boiler wall 
immediately below the crown, instead of vertically 
upward, thus counteracting to some extent the reduc- 
tion in water- and steam-space that would otherwise 
result from the increased relative height of the com- 
bustion chamber. 

| The arrangement of the boiler, which is made in 
sizes ranging from 2-4 sq. m. (25-8 sq. ft.) to 25 sq. m. 
(269 sq. ft.) heating surface, and for pressures up to 
12 atmospheres (170 lb. per square inch) is shown in 
Figs. | and 2. Like the M.A.N. cross-tube boiler, it is 
welded throughout. There are four large cross tubes, 


use 





| the lowest immediately above the refractory lining of 


the firebox and slightly in front of the vertical centre- 
line of the boiler. The remaining cross tubes are 
disposed parallel to the first, which serves as a mud- 
drum, and approximately in the diagonal plane joining 
its axis to the centre of the flue-gas outlet. The 
number of watertubes in the banks varies according 
to the lengths of the cross tubes, maintaining a uniform 
width of gas-passage between the end tubes and the 


* See ENGINEERING, vol. cxxx, page 739. | 
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wall of the combustion chamber. To prevent the gases 
short-circuiting to the outlet, a baffle is welded to the 
combustion chamber wall behind the uppermost cross 
tube, as shown in Fig. 1. 

Access to the steam space is provided by a manhole 
above the combustion-chamber crown, and cleaning 
doors are fitted in the lower part of the boiler shell, 
opposite the ends of the mud-drum, through which, 
also, a brush can be inserted to remove deposit from 
the annular water space. As the blow-down valve 
is situated at the back of the boiler, midway between 
the two cleaning doors, hand-brushing in this space 


should be required chiefly in the pocket above the 
fire door. Cleaning the fire side of the tubes is facili- 
tated by a furnace front of special construction, 


held in place by five screws and easily detachable, 
leaving a wide rectangular opening for the removal of 
the grate, or for access to the combustion chamber. 
The simple brick-lined firebox is suitable for any 
solid, liquid or gaseous fuel, although the boiler is 
designed to burn coal or coke. For wood fuel a hopper 
is fitted, with a sloping grate, in place of the standard 
furnace front and horizontal grate. When burning 
coal, the makers state, and with a draught at the 
base of the chimney of 5 mm. w.g., evaporations are 
obtained ranging from 25 kg. to 35 kg. per square metre 
per hour, corresponding to 5-12 lb. and 7-16 Ib. per 
square foot. 

The boiler is made in 11 sizes, the smallest, of 
2-4 sq. m. heating surface, having a diameter of 
650 mm. (2 ft. 1§ in.) and an overall height of 1,800 mm. 
(5 ft. 10% in.); and the largest size, with a heating 
surface of 25 sq. m., a diameter of 1,600 mm. (5 ft. 3 in.), 
and a height of 3,800 mm. (12 ft. 5$ in.). These overall 
dimensions are standard for both high-pressure and 
low-pressure boilers. The construction conforms to the 
German Government regulations for land boilers. The 
usual mountings are provided, with sundry variations 
according to the size and working pressure of the 
particular unit. Thus, the larger sizes for high pressures 
have two sets of water-gauge mountings, but the two 
smallest sizes, i.e., those below 4 sq. m. heating surface, 
are fitted with a single water-gauge and two test cocks. 
High lift safety valves are standard on the high- 
pressure type. If desired, the boilers can be supplied 
with a superheater and either a vertical or a horizontal 
type of feed heater. An economiser can be fitted in the 
uptake if required, although the makers claim that the 
rapid circulation and the flow of the gases ensure a low 
outlet temperature. The standard range thus covers 
most of the needs of hospitals, baths and washhouses, 
and the smaller breweries, foodstuff factories, and 
similar industrial plants in which a single boiler installa- 
tion may be required to cater for variously proportioned 
power, heating, and process loads. 
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1,250-KV GENERATOR FOR 
CAVENDISH LABORATORY. 


THE accompanying illustration shows a high-tension 
generator which has recently been supplied by Messrs. 
Philips Lamps, Limited, 145, Charing Cross-road, 
London, W.C.2, to the Cavendish Laboratory, Cam- 
bridge. This generator is capable of producing a 
tension of 1,250 kV continuously, such as is necessary 
for the physical observations that are being made, 
and is therefore to be distinguished from an impulse 
generator, which can only deliver the full power at 
intervals which last some millionths of a second. 
The equipment is of the cascade type, in which the 
well-known principle of voltage multiplication through 
several stages by means of valves and condensers is 
employed. To ensure the necessary low voltage drop 
and small heating energy of the filament in the high- 
tension rectifier, gas-filled rectifying valvesare used. The 
filaments of these valves are heated by a small high- 
frequency generator, which passes current through 
the series of high-tension condensers and also through 
small coils which are arranged between and in series 
with the condensers. Toreduce the voltage drop across 
the system of valves and rectifiers it is necessary to use as 
high a frequency of the transformer tension as possible. 
This is easier than the employment of large condensers. 

The output of the generator is 5 kW, i.e., 4 milli- 
amperes at a constant tension of 1,250 kV, and there 
are 12 stages which operate at a frequency of 200 cycles. 
A damping resistance of 5 megohms is connected to 
the generator and this is supported on a column which 
contains an oil-immersed resistance of 1,500 megohms. 
A part of this second resistance is connected to an 
electrostatic voltmeter for measuring the high tension. 
The voltage drop of the plant is 40 kV per milliampere 
and the fluctuation at constant tension is about 14 kV 
at 2 milliamperes. 

The equipment is to be used for the experimental 
work on transmutation which was inaugurated by Lord 
Rutherford as long ago as 1919 and was extended by 
Cockcroft and Walton in 1932 by the use of high 
voltages. 








IRoN AND STEEL Propvuction IN GREAT BRITAIN. 
The output of pig iron in May, viz., 696,300 tons, was the 
highest for 10 years, the previous highest post-war 
figure being 720,100 tons in May, 1927. The production 
of steel ingots and castings during the month was well 
over the 1,000,000-ton level, and exceeded that which 
had been officially anticipated. Output to date is 
running at approximately 850,000 tons per annum 
higher than in 1936. 





THE CORROSION OF TIN-PLATE 
CONTAINERS. 


Tuts country, having for years past furnished others 
with their supplies of tin-plate—receiving much of it 
back again in the form of containers filled with food 
products—has lately become alive to the fact that it 
has at home something of value to be canned for its 
own market and even for export. This discovery ranks 
with that made, at Corby, of ore, of which previously 
large quantities were imported, while now local supplies 
are found to be suitable for the manufacture of steel 
tubes. Whether either of these subjects would have 
received much attention but for our revised notions 
of fiscal policy, may be left for discussion by 
economists. 

The rise of the canning industry has brought to the 
front a number of matters on which little information 
was available in this country. Among these is the 
liability to attack of tin coatings by acids contained 
in the food products. The subject has been under 
investigation by the Food Investigation Board, who 
have recently produced a second report,* which has 
now been issued by the Department of Scientific and 
Industrial Research. It is compiled by Messrs. T. N. 
Morris and J. M. Brian, and bears witness to the 
thorough manner in which the Board are carrying out 
their duties and at the same time emphasises the 
importance to this country of the canning industry. 
The results of the investigations will be of interest 
to all engaged in developing a trade which is to be 
encouraged, if only for the benefit of agriculture. 

A first report, No. 40,+ described three different ways 
of preventing or mitigating corrosion of tin-plate 
containers and foremost among them was the pro- 
tection achieved by a coating of lacquer. Then 
followed recommendations of non-corrodible sub- 
stitutes for tin-plate ; and, lastly, a study of the laws 
affecting tin-plate corrosion and their application to 
canning practice. 

It is found that lacquering, though preventing dis- 
coloration of the contents, tends to the formation of 
hydrogen swells and also that lacquered cans are more 
liable to perforation than plain cans. With the most 
resistant lacquers prolonged storing is necessary, and 
then, unfortunately, subsequent handling may destroy 
the effectiveness of the coating in places. The spray- 
ing of the finished containers has been tried in the 
United States and comparative results prove that twice- 


* Food Investigation. Special Report No. 44. Second 
Report on the Corrosion of the Tin-plate Container by Food 
Products. H.M. Stationery Office. Price ls. net. 

+ See ENGINEERING, vol. cxxxi, page 540 (1931). 
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lacquered cans, sprayed after fabrication, when stored 
for 11 months, show marked superiority, with different 
fruits, in the preservation of the appearance of the 
contents. 

As a material for containers, glass is a serious rival 
to tin, and the use of aluminium is increasing in Norway, 
for fish, but this material also requires protection 
against the formation of hydrogen swells when used for 
fruits or vegetables. It is not so strong and costs more 
to manipulate than tin-plate. Against this, however, 
must be placed its higher scrap value. The results of 
packing the various fruits in aluminium containers 
again shows the superiority of lacquering. 

Tin corrodes to a negligible extent in the absence of 
air. The effects produced upon it by various acids in 
the presence of air has been the subject of electro- 
chemical examination by Hoar, who has found that 
citric acid forms a complex ion with tin similar to the 
comparatively stable complex (Sn(C,O0,),) formed with 
oxalic acid. Perchloric and similar acids, in their 
behaviour under tests, do not form the same complex, but 
vary according to the pH value. In the course of experi- 
menting, citric acid (0-5 per cent. to 1 per cent.) has, as 
previously, been used as the basal corroding medium 
with sodium citrate as a buffer to give a pH range 
from about 2-4 to 5-5. 

It is interesting to note the effects produced by 
ferrous iron as a carrier of oxygen under the influence 
of pH at different values with ferrous iron fixed, and 
vice versa. Weighed metal strips measuring 3 in. by 
1 in. were employed, their losses by weight being 
plotted, and similar experiments were also carried out 
with the introduction of stannic salt. The period of 
immersion of these strips was 10 days. The absorption 
of oxygen was found to be slowest in the units con- 
taining 20 parts per million of iron, in spite of the fact 
that the corrosion was greatest. Some further experi- 
ments made and curves plotted give results due to the 
introduction of copper salt, which is present in canned 
fruits, in place of the ferrous iron; and prove that 
copper ion is not as effective as iron in accelerating the 
corrosion of tin in the presence of air. Experience in 
the United States with sucrose, sodium chloride and 
other acids likely to be met with in the canning of 
fruits, has shown that fruits packed in water give rise 
to fewer hydrogen swells than fruit packed in syrup. 

Dealing with the corrosion of mild steel, attention 
must be directed to the presence of sulphur as being 
responsible for differences in behaviour of tin-plate 
when tested and, for the most accurate examination, 
test pieces must be taken from a wide range of makers’ 
sheets. Improvement is to be anticipated by the 
adoption of cold-rolling, there being a marked decrease 
in the formation of hydrogen swells when specimens 
from sheets subjected to this process have been tested. 

It is interesting to note the loss in weight of test- 
pieces due to corrosion of steel by solutions containing 
25 per cent. of sugars, standard pure cane sugar being 
responsible for the greatest loss and beet molasses for 
the least. The effects of inhibitors and accelerators, 
ferric and ferrous salts, fruit extracts, bydrochloric, 
oxalic, tartaric, acetic and malic acids are remarkable 
as showing the enormous inhibiting power of raw beet 
sugar. 

Sulphur dioxide is found to result in a considerable 
acceleration of corrosion at pH 2-4 which diminishes 
with decreasing acidity up to about pH 4-5, beyond 
which sulphur dioxide is found actually to function 
as an inhibitor of corrosion. 

As regards discoloration, it is found that, in contrast 
with the results obtained with iron, discoloration of 
tin has been found to be greatest with black currants 
and least with strawberries. Cooling is found to 
minimise all kinds of spoliage due to corrosion, cooling 
to 30 deg. F. to 40 deg. F. effecting great improvement 
in the quality and permanence of many classes of 
canned goods. 








British ELECTRICAL AND ALLIED MANUFACTURERS’ 
AssociaTion.—The annual dinner of the British Elec- 
trical and Allied Manufacturers’ Association, 36 and 38, 
Kingsway, London, W.C.2, will be held at Grosvenor 
House, Park Lane, W.1, on Thursday, November 4. 


Tue Late Mr. J. W. MeELprum.—We note with regret 
the recent death of Mr. John W. Meldrum, joint manag- 
ing director of Messrs. Meldrums, Limited, Engineering 
Works, Timperley, near Manchester. Mr. Meldrum, who 
would have been 87 on June 26, was at the works as 
usual a few days before his death, which took place 
whilst on holiday in Scotland. He joined the firm in 
1886, when the works were in City-road, Manchester ; 
they were moved out to Timperley in 1902. The works 
had been started by his brother, Mr. James Meldrum, 
and steam-jet apparatus, such as acid elevators, com- 
pressors and ejectors, were then manufactured. The 
steam-jet blower formed the basis of the Meldrum forced - 
draught furnace and was afterwards applied to the 
burning of refuse in conjunction with the firm’s con- 
tinuous-grate destructor. It is also applied with success 
to mechanical stokers. 
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AUTOMATIC SECTOR SLUICE 
SPILLWAYS AT BOULDER DAM.* 
By P. A. Kinzie. 

REFERENCE to the plan, Fig. 2, in the first 
article of this series, on page 2, of our previous 
volume, will show that in conformity with the 
general scheme of duplicating the main features 
of the Boulder Dam development, side-channel 
spillways are provided on each river bank. These 
are each fitted with sector gates 100 ft. long, 
their combined capacity being 400,000 cusecs. 
One is located in the rim of the canyon on the 





Arizona side, and the other on a break in the top 


Fig. 229. 
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of the canyon wall on the Nevada side. The spillway 
on the Arizona side is well shown in Fig. 232, page 
62, a view which also indicates clearly its rela- 
tion to the dam and intake towers. These spillways 
provide a capacity of 100,000 cusecs in excess of 
the greatest flood of which there is evidence, viz., 
one in 1884, when the flow was computed to be 
300,000 cusecs. Since the dam will eventually 
impound water to a height of 600 ft. above the 
canyon floor, when the reservoir will contain 
30,500,000 acre-ft. of water, of which the upper 
9} million acre-ft. are reserved for flood storage, 
very careful consideration of all the factors affecting 
spillway requirements was essential. 

The average annual peak flood flow of the river 
is 100,000 cusecs. The maximum flood peak of 
1884 has been variously estimated to have been 
between 250,000 cusecs and 300,000 cusecs. Proba- 
bility studies indicate that a flood of this nature 
would only occur about once in 200 years, while 
a flood of 400,000 cusecs might be expected to 
occur only at intervals of 1,000 years or more. 

The maximum discharge through the turbines of 
the power plant is about 28,000 cusecs, while the 





* Third Article of the Series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See page 1, vol. cxliii (1936). 


batteries of needle valves in the canyon walls and 
tunnel-plug outlets referred to in the previous 
articles, can jointly discharge an additional 92,000 
cusecs, making a combined maximum discharge by 
these means of 120,000 cusecs. 

With the whole 94 million acre-ft. of flood storage 
in the reservoir fully utilised, and the above 
discharge facilities in operation, it is estimated that 
to take care properly of a flood like that of 1884 
would require a discharge below the dam of only 
about 75,000 cusecs. From this it would appear 
that the 400,000 cusecs capacity provided in the 
two spillways should suffice for any eventuality. 





Various views of the spillways are given in 


Fig. 231. psp AM iA 
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Figs. 233 to 238, Plate III, and Fig. 239, page 63, 
while sections and part elevation at the gates are 


shown in Figs. 229 to 231, above. In each case 
the fixed crest is at El. +1205-40, the crest being 
formed by the upstream faces of the sector gates in 
their lowered positions, which then form a continuous 
parabolic curve with the concrete of the weir struc- 
tures into which they are recessed. Four sector gates, 
100 ft. long and having an effective height of 16 ft., 
are provided in each spillway. They are arranged so 
as to hold the level of the reservoir automatically 
to El. +1229-4, or 24 ft. above the fixed crest 
level. This makes it possible to store incoming 
flood waters in the great pondage space provided 
by the top 24 ft. of the reservoir, while only a 
relatively nominal release from the reservoir into 
the river below is taking place. Of the several views 
reproduced, Figs. 232, referred to above, and Fig. 233 
show the Arizona spillway under construction. Figs. 
234 to 236, Plate III, also show this spillway, the 
first depicting the sector gates during construction ; 
the second the spillway channel looking from the 
dam in the upstream direction; and the third 
looking from the upstream end in a downstream 
direction. Fig. 239, representing the same spillway, 
is taken looking in the same direction as Fig. 235, 





but from a higher elevation, and while the latter 






shows the gates completed and housed in their 
recesses, at the date of Fig. 239, they were still 
uncompleted. Figs. 237 and 238 are of the Nevada 
spillway, the former showing the concrete structure 
without the gates, and the latter the completed 
spillway with the gates closed down into their 
recesses. 

The gates are automatically controlled by float- 
operated valves in control chambers situated inside 
the piers between the ends of adjacent gates. This 
control mechanism is arranged so that as the rising 
reservoir water level approaches within a few 
feet of the fixed crest, water is allowed to enter 
the hydraulic chambers in which the gates are 
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housed when lowered. The gates themselves are 
buoyant watertight vessels, and are hinged, as 
shown in Figs. 229 and 230, along their upstream 
sides, throughout their entire lengths, to the up- 
stream lips of the weir structure. As water enters 
the gate recesses, the gates are floated, rotating 
about their hinge pins, and as more water enters 
this movement will continue until the crests are 
raised to their full height of 16 ft.; they are then 
in the positions shown in Figs. 229 and 230. 
Should the water in the reservoir continue to rise, 
it will eventually reach El. +1221-4 and will then 
be level with the crests of the fully raised gates ; 
the latter will remain in this position, and if the 
water level still continues to rise water will begin 
to discharge over the raised crests, and will so con- 
tinue until the water level reaches El. +1229-00, 
or 7-5 ft. above their crests. Under these conditions 
the combined spillway discharge capacity would be 
about 63,000 cusecs. If the reservoir level should 
continue to rise still further, the automatic control 
equipment will next lower the gates as required 
until they are closed right down, with their upstream 
curved faces forming a continuous parabolic curve 
with the concrete weir crest, as already mentioned. 
If the reservoir level should continue to rise under 





these conditions, the combined spillway capacity of 
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400,000 cusecs would be attained when the water 
surface has risen an additional 3 ft. to El. + 1232-00, 
when the maximum depth over the crest formed by 
the lowered gates would be 26-6 ft. The gates will 
then remain closed down, i.e., wide open, until the 
flood diminishes sufficiently to bring the water level 
back to El. +1229-00, at which point the automatic 
controls will again raise the gates and maintain 
them in that position until the receding reservoir 
level reaches the elevation of the permanent crest 
(El. +-1221-40). As the fall continues, the gates 
will be gradually lowered to the fully opened 
positions once more, as the water sustaining them 
in their hydraulic chambers slowly drains away. 
The spillways are essentially alike, as will be seen 
from the views reproduced. The water passes over 
the gates in each case and enters a large concrete- 
lined trench, or channel, 650 ft. long, running 
parallel with the gate weirs. This trench or channel 
has a bottom breadth of 40 ft. throughout its length, 
the floor sloping downstream on a constant gradient 
of 12 per cent. until a point is reached opposite the 
end of the last gate, where it is levelled off for the 
remainder of its length. At its upstream end, the 
channel is 75 ft. deep, while opposite the downstream 
end of the last drum gate it is 128 ft. below the top 





of the concrete lining. 

On the land side, the channel sides have a slope 
of 4 to 1, while on their reservoir sides they have 
similar sloping sides, merging at the top into the 
parabolic curves of the weir crests. The upstream 
portions of both channels terminate in curved ends 
of 72 ft. radius, these being well shown in Figs. 236, 
238 and 239; while downstream they are extended 
55 ft. beyond the ends of the last sector gates so 
that cross-flow disturbance may be “ ironed out ” 
before the water enters the transitions leading to 
the inclined tunnels. At the outflow ends of these 
channel extensions, there is a step 36 ft. high, 
intended to aid in further reducing the cross-flow 
disturbances prior to the water entering the down- 
ward curving transitions leading to the tunnels. 
The transitions are 80 ft. broad at their inlet portals 
and gradually merge into 50-ft. internal diameter 
inclined tunnels or shafts, which are each about 
600 ft. long. The sumps formed by the 36-ft. steps 
are drained by 4-ft. by 5-ft. tunnels leading into 
the upper part of the inclined tunnels in positions 
where the outlets will always be open to the atmo- 
sphere, since the large tunnels do not flow full even 
under maximum spillway discharge conditions. 
Fig. 236 shows the 36-ft. steps in the Arizona 
channel very clearly, as well as a 15-ft. shoulder 
just beyond the last gate, introduced as a result 
of model experiments to assist in eliminating 
spiral flow. 

These spillway channels are 125 ft. wide at the 
top of the concrete lining at their upstream ends, 
and have a top width of 165 ft. at their downstream 
ends; having a length of about 700 ft., they in- 
volved excavation in rock amounting to 601,400 





cub, yards. The specifications required that this 
rock should be disposed of outside of the canyon 
area, and in order to comply with this requirement, 
the contractors built construction roads leading to 
side canyons at higher elevations where this material 
could be dumped by the fleets of motor lorries. 
Che disposal of the waste material on the Arizona 
side was simplified by making use of it in a 500,000- 
cub. yard fill, 150 ft. high and 900 ft. long, which 
the contractors built for the twin travelling tail 
towers of two 25-ton cableways, afterwards used 
for placing the concrete in both the spillways and 
handling the metal work of the gates. These cable- 
ways, which were referred to in the introductory 
article of this series, travelled on parallel tracks 
800 ft. long on opposite sides of the canyon and 
operated with a clear span of 2,575 ft., or nearly 
half a mile. The cableway tower embankment 
just referred to can be very clearly seen in Fig. 233, 
on Plate LILI. 

The spillways proper consist of concrete dams 
approximately 90 ft. broad at their bases and about 
85 ft. high, the crest being broken by three piers, 
11 ft. broad by 27 ft. long at the quarter points 
of the length. 


These piers rise 36 ft. above the 
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Fie. 232. 
into the $:1 slope of the concrete lining in the 
channel below. The hydraulic chambers, or recesses, 
into which the sector gates are lowered, are formed 
in the upper part of the dams, as shown in Figs. 229 
and 230. 

The bottoms of the spillway channels are lined 
with concrete 24 in. thick, laid upon 12 in. of 
porous concrete. The channel sides are also lined 
with concrete normally 24 in. thick, and a minimum 
of 18 in. All concrete lining in the channels was 
placed in 14-ft. by 15-ft. panels, anchored to the 
rock by hooked 1}-in. square bars, extending a 
minimum distance of 5 ft. into the rock in drilled 
holes and grouted. The reinforcing steel was wired 
to these anchor bars, and was thus kept in its 
correct position while concreting. The lining in the 
inclined shafts to which the channels lead is 36 in. 
thick. No reinforcement was used in the 50-ft. 
diameter lengths of these shafts, but heavy reinforce- 
ment was included in the transitions at the shaft 
upper ends, and particularly in the 80-ft. span 
arched roofs; only nominal reinforcement was, 
however, employed in the channel floors and lining. 

The rock cut for the Arizona spillway became 
relatively shallow at the upstream end, as the 
ground fell away at this point, as may be seen in 
Figs. 233 and 236. This necessitated constructing 
heavy concrete buttresses to support a heavily 
reinforced concrete slab forming the upstream 
curved end of this spillway, which, virtually in 
consequence, at this position takes the form of a 
slab-and-buttress dam. On the Nevada side the 
site was more favourable and it was possible to 
locate the spillway cut so that the concrete lining 
for the back wall was placed, as in Fig. 238, directly 
against the solid rock face. The Arizona spillway 
is spanned near its downstream end by a handsome 
highway bridge, shown in Figs. 235 and 236. In the 
former view, the figure of a man standing on the 
spillway channel floor gives some idea of the size 
of the structure. 

The two spillways, with their permanent crest 
weirs, required 128,000 cub. yards of concrete, 
while an additional 28,500 cub. yards were required 


| for lining the inclined shafts. Concrete was supplied 
| from the high-level mixing plant and transported to 


the spillways in 4-cub. yard agitators by motor 
lorries, then being lifted directly by the cableways 
previously mentioned. In certain cases where more 
convenient and precise handling in close quarters 
was desired, it was then transferred into 2-yard 


| 
crest level and divide each dam into four lengths of | buckets. 


The crests are of parabolic forms, | 


The placing of the concrete in the floors of the 








Tue Dam, Intake Towers, AND ARIZONA SPILLWAY. 


Timber panels were employed as waii forms, secured 
in position by a system of rods grouted into the 
steeply sloped rock walls. 

The large areas of lining involved, together with 
the exceptionally high heads to which they will be 
subjected when the spillways are in operation, 
necessitated the installation of unusually complete 
drainage systems between the concrete linings and 
the rock. To provide for this, porous-concrete 
tile drains 6 in. square in cross-section, with 3-in. 
diameter holes extending through them longitudi- 
nally, were installed behind the vertical construction 
joints in the concrete linings throughout the full 
height of the linings and continuing beneath the 
spillway floors. These drains led to a main drain, 
2} ft. broad by 5 ft. high, under the longitudinal 
centre line of each spillway floor, this main extending 
from the curved upstream end of the spillway to a 
point near the vertical face of the 36-ft. step pre- 
viously mentioned. At this point, the main drain 
makes a 90 deg. bend towards the river in a concrete- 
lined tunnel in the rock, then turning a second time 
at right angles to become again parallel with the 
spillway transition. It collects the drainage from 
beneath the weir structure and from the sector-gate 
hydraulic chambers, and still farther on receives the 
drain from the sump at the foot of the step. Finally, 
it turns again at right angles so that it is made to 
terminate at the roof of the inclined 50-ft. shaft, 
some 350 ft. distant from the lower end of the spill- 
way. The point of discharge has been chosen, as 
stated, so that the drain outlet will never be sub- 
merged by flow from the spillway, as these inclined 
shafts, even when discharging at maximum spillway 
capacity, will never run full. 

(T'o be continued.) 








THE SOLUTION OF BUCKLING 
PROBLEMS BY AN APPROXIMATE 
METHOD. 

By A. Nogt Procter, A.M.Inst.C.E. 


No one who reads the Final Report of the Stee! 
Structures Research Committee can fail to be 
impressed by the almost revolutionary changes in 
methods of design which are therein proposed 
Looking back over the past years of achievement 
in structural work, it becomes increasingly clear 
that the structures which to-day stand perfect]; 
safely and sustain their ordinary working loads, 
do so, not because the designer was able to predict 
the stresses which would be induced by the assumed 





100 ft. each. 
the curve on the spillway side merging tangentially | spillway channels presented no unusual problems. | loads, but because he considerably over-estimated 








red 
the 


‘ith 


on, 
ete 


und 


in, 
\di- 
ion 
full 
the 


nal 


moO 








JULY 16, 1937.) 


ENGINEERING. 


63 

















SECTOR-SLUICE SPILLWAYS; BOULDER DAM. 


(For Description, see Page 61.) 
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the superimposed loads and used a low working 
stress. Thus he was actually using a high load 
factor, but even this safeguard would not have saved 
his structures from disaster had not the material, 
mild steel, been capable of taking up considerable 
local overstrain by means of its ductility. 

The designer has now been shown the way to 
more accurate methods of design, and, when he 
adopts such methods, he will no doubt be allowed 
to use a considerably lower load factor. In some 
eases this is bound to lead to lighter structures, 
particularly where the material of construction is 
high-tensile steel, fabricated and erected by welding. 
The adoption of lighter structures will bring in 
its train other problems, which, fortunately, have 
not remained unexplored. The aeroplane designer 
has been faced with a great many difficulties arising 
out of light construction, the chief of which has 
been elastic instability, or what is more commonly 
known as buckling. . 

The average steelwork designer's knowledge of 
the principles of buckling is based on Euler’s column 
theory and subsequent variations, such as the 
behaviour of laterally-loaded and eccentrically- 
loaded columns. All other forms of buckling, such 
as the buckling of beams, web plates and outstanding 
flanges, are considered vaguely as some sort of 
variation of column buckling, and so methods of 
design have been evolved based purely on specu- 
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lative assumption. Design of this kind is obviously 
not permissible when a low load factor is to be 
used, and it will be necessary for the designer of 
light structures to have a more detailed knowledge 
of buckling in all its forms. The theoretical solution 
of buckling problems almost always involves the 
use of differential equations, and provided the 
assumptions with regard to loading, conditions, 
&c., are known, the results obtained are exact, but 
it is found that as the problems become more 
complex the differential equations are more difficult 
to solve, and ultimately we arrive at a point where 
there is no known solution. 

It may not always be possible for an ordinary 
designing engineer to investigate problems by means 
of difficult differential equations, although it is very 
necessary for him to know how a structure or 
member is likely to behave under given conditions. 
For some time various writers have been investi- 
gating the use of approximate least-energy methods* 
in an endeavour to eliminate the use of higher 
mathematics from the solution of buckling problems. 
Time spent in a determination of accurate results 
may not be justified when it is considered that as a 
rule the buckling load is considerably modified by 
end conditions, which are often indeterminate in 
practice, the maximum working loads can rarely be 





accurately estimated, and the properties of ordinary 
structural members may vary owing to wear of 
rolls, imperfections in materials, inaccuracy of fabri- 
cation and other causes. It is not suggested that 
the use of approximate methods will make the work 
quite easy. A certain amount of tedious working 
is required for ‘the solution of most structural 
calculations, but given an accurate worker and an 
elementary knowledge of the calculus, nothing more 
than patience and care is required to obtain satis- 
factory results, even in the most complex problems. 

In order to demonstrate the use and adaptability 
of the least-energy methods it is proposed to obtain 
the solution of a simple and familiar problem and 
then to proceed to more complex cases, each 
example being a variation of, or an extension to, 
a previous one. In all cases it is assumed that the 
member or structure is homogeneous and that the 
material follows Hooke’s Law. 

(1) Column with Hinged Ends.—Fig. 1, page 64, 
represents a hinged ended column, A O B, at the 
point of failure under a thrust P, which is just 
sufficient to cause buckling. The origin is taken at 
the middle, O, which is also the point of maximum 
deflection, y,. The deflection at a point distant 
x from O is assumed to be y. The length of the 
curve A O B is s and the distance between A and 
B is L. Consider a short length of column 8s. 
The length measured along the line of action of 
the force, P, is 82, so that the shortening of the 
element along that line is 8s — 82 and the work 
done on the element by the force P is P (8 s — 8 2). 
The total work done, W, along the whole length of 
column will be P (88s — 8 2). 


Now 
wt = (dx)? + (dy? 
a / 1+ (4) 
In the limit where és — ds, 
z~/ 1+ (2) 
“ (2) +1 
or ois 4 m 
z -!~4(Z) 
Now 


Wx = P2 (ds — de) = P2(2 - 1) dx 


Whence 
2 
we-P (a ()' a = 


Up to this point the analysis is exact and provided 
that there is a mathematical relationship between 
zx and y, the value of W, is ascertainable. To 
determine accurately the relation of x and y 
entails the solution of a differential equation. If, 
however, it is assumed that the deflection curve is 
parabolic or sinusoidal, it is found that in most 
cases the maximum error in the value of the buckling 
load is of the order of 5 per cent. or 6 per cent. 

A sinusoidal curve is convenient and for a 
column with hinged ends let it be assumed that 


Y = Yo C08 ie where y, is the deflection at the 
origin. Substituting in equation (1) this value of 
y, and integrating between the limits of + - 


and - ~ it is found that 





4 A rae 

Neglecting the deflection due to shear and direct 
compression, the work done by P must at any 
instant be equal to the resilience of the bent column 
which may be obtained from the general expression 
for resilience 


rol 


($2)" ae. See mae 
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Now substitute the same expression Yo 008 
for y in (3), integrate and simplify, 
EI yo® 
Re « <a . , ‘ . (4) 
where E is Young’s Modulus and I is the moment 
of inertia of the column about an axis normal to 





* See the investigations of Dr. ~ sagen 4 Professor Perry 
and, more recently, of Professor Timoshenko. 


the direction of buckling. 
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where K is the radius of gyration of the section 
about the appropriate axis. 

(2) Column with Fixed Ends.—If the ends of the 
column are fixed in direction, the deflection curve 
will be as shown in Fig. 2, and a suitable expression | 


for y will be y, cos tae from which 


= Feyoz (7) 


The energy equation will now be 
Wk + We = Re 
Substituting F for P in equation (2) 
y 2 AK 2 
F xy." Fey, = 7 EI yo" 











This is a more familiar form, a more exact value 
of the coefficient being 1/48. 
Reverting to (10), the maximum bending moment 
will be 
wh 
——+Fy, = 


2wL F 


8 ™ P-F 
and the maximum bending stress will be 


WL, 
+ 


Equating (2) and (4) and solving for P and is equal to 2 x 4 Fa,. Now a, = ei (approxi- | ana 
Fay mElLy,* 
Paty? aEL ye +5 2 +hy= — . 
4 . rare mately), while i = (4) *. Using the original ex- | 4a he +L’ 
= 
wEI , ~ 0 | Substituting P for et = and solving for yo 
P= — (5) pression y, cos a for y and remembering that re- L 
re ‘ 2wL 1 
which is Euler's formula for a pin-ended column, lative to the assumed ordinates ¢ is negative, aeons “FP o 
ss as L 
ont tering fy ling the area of the column ——— (49 vi Multiply the right-hand side by P and divide by 
’ 7 dz rEI 
0 = 
fp =e (E) (6) | LD 
= [¥ yoe 7 sin F | _2Wwl? Pp 1 wi P sis 
L vo= “4EI‘P-F 6 RI *P-F ' 
| 
| 
| 


_ Pym? yo! 


WE = CL (2a) 
and 
Re he 2S (4a) 
Equating (2a) and (4a) and solving for | 
4n° EI 
— ae - 


(3) Column with Varying Load or Cross-Section.— 
It is occasionally necessary to investigate the 
stability of a column carrying a load which varies 
along its length, as, forexample, a uniform vertical 
strut having its upper end unrestrained in position 
and direction, and the lower end restrained in 
position and direction (see Fig. 3), the only load 
being its own weight. The load will increase 
uniformly from zero at the top to a maximum, 





say P,, at the bottom, which is also the origin. 
This problem may be solved by assuming that 
¥=W% ((1 cos =1) and substituting P, (1 x) 
for P in formula (1), so that 
, d y 
Wx of ati 7) (> r" (1B) 
But 
dy 7 mx 
dz Yo 2L _ L 
. We P . 4 { l —) {y 4 sin ae eo 
° L/ \"" 3h 2L : 
“0 
Multiplying out and integrating by parts 
Ww P, 7 Yo ‘ L mx x x mx 
. — oe fs *e st 
L wx L 
> cos 
7 I Jo 
1 Pe, w* y,* 
3-37 Tel (2B) 
Using 
4*Ely,? 
y Yo (1 cos rT =) in (3), Re ae (4B) 
Equating (28) and (48) and solving 
. 0-842 7 El 
= (50) | 
Using the exact method which involves the 


solution of a difficult differential equation, it is 
found that 
0-796 FW EI 

i 





P, = 4 
the error in (58) being about 6 per cent. 

In a similar manner due allowance may be made 
for the effect of variations in the column section by 
substituting in equatior (4) a suitable expression 
for the moment of inertia. 

(4) Hecentrically-Loaded Column.—Fig. 4 repre- 
sents a hinged-ended column to which a load F is | 
applied with eccentricity e. As the column bends 
the applied load is assumed to pass through the 
distances a, at each end due to the curvature and 
consequent shortening of the column, and through 
the additional distances a, due to the angular 
deflection of each end. The work Wx done by 
the load in passing through the two distances a, 
is given by equation (2), but the work done, W, 
in passing through the distances a, is additional 





4L L 4L3 


Solving for y, 


Yo 


— 


}------- 





F 
a.) 


(s9se8 


’ , 2 E 
Substitute P for cs 


I : a“ 
(see equation (5) ), 
4e F 
7 P—F 
Assume that Z is the modulus of section of the 
column about the appropriate axis, then the maxi- 
mum bending stress will be 
P 


Fe | 1 + 
Z A 
a F 


By the exact method the bending stress is found 


w /F 


aV Pr 


wn _ F, 
The ratio p is very rarely greater than 4 and the 


Yo 


F (e + Yo) (9) 


Z 


F 
to be equal to z vee 


difference between the two expressions for this ratio 
is less than 3 per cent. For smaller values of i 


the difference becomes negligible. 


(5) Column with Lateral Load.—Fig. 5 represents | 


a column having hinged ends carrying an axial 
load F and a central lateral point load W. (The 
lateral load is assumed to be a point load to simplify 
the working. The effect of uniformly distributed 
and other kinds of loads can quite easily be calcu- 
lated.) 

The work done, 
energy equation will be 

Wr 


T. = % 


F | the frame. 


Wr, by W is 4 Wy,, and the 


| wer) + Seer ns) 
It must be pointed out here that the force P is 
| the axial load which causes the column to buckle 
|in the direction of the foree W (W being zero). 
| This may or may not be the direction of least 
strength of the column. 

| The foregoing examples of columns are only 
| typical of the kind of proble m which may be solve d 
| by the energy method. It is also possible to investi- 
| gate the effect of a combination of the various 
conditions of restraint, loading, etc., which occur in 
| practice. 

(To be continued.) 








THE ROYAL AGRICULTURAL SHOW 
AT WOLVERHAMPTON. 


| (Continued from page 34.) 


|__ Tr may be recalled that some twelve months ago, 
| Messrs. Marshall, Sons and Company (Successors), 
Limited, Britannia Iron Works, Gainsborough, 
|introduced a lighter model of their well-known 
crude-oil tractor. This lighter model, which is 
equipped with a 12-20-h.p. single-cylinder engine, 
was fully described in ENGINEERING, vol. cxli, 
page 707 (1936). Since this article appeared, the 
firm have introduced two winches for this machine, 
a medium and a heavy model, and tractors fitted 
with these winches were exhibited at the Show. 
The two winches are of generally similar design, 
differing mainly in the maximum mean pull which 
can be exerted, and it will be sufficient to describe the 
heavy model. This winch, which is shown fitted to a 
tractor in Fig. 12, on the opposite page, has a maxi- 
mum mean pull exerted at the rope drum varying 
| between 6,300 Ib. and 8,100 lb., the corresponding 
| rope speeds being 55 ft. per minute and 96 ft. per 
minute. The variation in speed is obtained by 
altering the position of the fuel-control lever, and 
the pulls obtained are consistently high over a 
fairly wide speed range, due to the flat torque curve 
of the airless-injection engine. The drum has a 
capacity of 100 yards of 4 in. diameter wire rope, 
90 yards of % in. diameter wire rope, and 75 yards 
of 2 in. diameter wire rope. The frame of the winch 
is built up of heavy section angle iron bolted directly 
on the tractor frame. It forms a drawbar for the 
normal working of the machine, and also distributes 
the thrust of the anchor to the tractor frame. The 
anchor, consisting of channel iron and angles, can 
be lowered by the driver, and takes the whole pull 
of the rope and transmits it to the frame. The 
cross strut is of 4 in. by 4 in. angle, welded and 
gusseted to 4 in. by 2 in. channel irons pinned to 
Check links are provided to prevent the 
tractor overrunning the anchor. 

The drive is taken from the engine by means of a 
heavy power shaft and bevel gears, controlled by 
the engine clutch and a special dog clutch, the 
speed being adjustable, as explained, from the 
driver's seat. At the rear end of the shaft, a further 
reduction is obtained by the totally-enclosed bevel- 
gear box shown, the drive being on to a countershaft 
situated above the drum shaft. The final drive to 
the ye drum consists of a spur reduction gear. 
ls “ 7 


| * This is Perry's formula. 
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Fie. 12. Tractor Firrep with WincH; Messrs. MARSHALL, Fig. 14. 
Sons anD Company (Successors), LIMITED. 








Grain GRADER; Messrs. PENNEY AND PorTER (1932), 


LIMITED. 











Fie. 13. Conveyor FEEDER FOR THRESHING MacuiInEes; MEssrs. MARSHALL, Fie. 15. 
Sons anp Company (Successors), LiMiTED. 








30-KW GENERATING Set; Messrs. F. PERKINS, 
LIMITED. 


The pinion on the countershaft can be thrown out ; ball bearings, carry three pulleys over which run | be fed directly into the machine if desired. A plate 
of mesh by a separate lever, and owing to the fact | three belts. Attached to the belts is a continuous | is arranged under the back door to prevent small 
that no worm drive is used, it is impossible for the | band of strongly-woven canvas, taking the full| stuff getting behind the concave of the threshing 
rope to become locked when under load. By this | width of the feeder framing, and carrying a series|drum. A canvas grain screen hangs in front of the 
arrangement, the operator is able to slack off and| of transverse rakeheads on its upper surface. | kicker bar to prevent grain being thrown out and 


uncouple the rope in any circumstances. A powerful | Motion is imparted to the conveyor by a pulley, 
brake is fitted, operating directly on the winding | driven by a crossed belt from the back shaker crank 
drum. It is of the internal-expanding type, and is of the thresher. There is a kicker bar. fitted with 
easily adjustable for wear. A feature of this brake | a series of steel tines, at the back end of the feeder 
is that when hauling loads over variable ground | immediately over the threshing drum. The clearance 
surfaces, the brake can be locked and the tractor | between the tine ends and the canvas conveyor can 
used in the normal manner without the necessity | be adjusted to suit the class of threshing. The 
for uncoupling the rope and shackling the load to| kicker bar is worked by a connecting rod and gearing. 
the drawbar. When obstructions are encountered, |The arrangement imparts an oscillating action to 
the tractor can be run forward paying out the rope,| the bar, and a quadrant is provided so that the 
and the winch put into operation without the| throw of the tines can be adjusted to suit the size 
driver leaving his seat. A rope guide is provided, | of the sheaves, or the nature of separation required. 
with both horizontal and vertical rollers, to guide | This is claimed to be especially useful when dealing 
the rope evenly on to the rope drum. |with tangled or matted straw, beans, peas, or 

Another new exhibit shown by Messrs. Marshall | similar material. The back of the feeder opens 
was a new type of conveyor-feeder for their thresh- | quite easily, and is arranged so that when opened, 
ing machines, illustrated in Fig. 13, above. This | hand feeding can be performed in the usual manner. 
conveyor-feeder consists of a strongly made casing | A removable board is also supplied at the back of 
having steel end frames, and wooden top and back | the feeder for easy sweeping up of the top of the 
lined with sheet steel. There is a covered-in bottom | machine when threshing. Access is available to 
to the conveyor. Two lateral shafts, mounted in! the threshing drum to permit beans, tailings, &c., to 





wasted, and the connecting rod, pulley, and gearing 
are guarded. The conveyor can be readily raised 
so that the interior machine parts, located imme- 
diately under the self-feeder, can be greased. The 
sheaves, after the bands are cut, can be thrown on 
to the conveyor, which carries them up to the tines. 
The oscillation of the latter opens out the straw, 
and thus enables the threshing drum to be con- 
tinuously and equally fed. The appliance can be 
adapted to any make of thresher. 

Included in their exhibit of rotary screening 
plant for use in conjunction with threshing and 
harvesting plant, Messrs. Penney and Porter (1932), 
Limited, Broadgate Works, Lincoln, are showing 
a grader, designed to remove weeds, seeds, thistle 
bolls, straw, &c., from the grain. The machine, 
which is illustrated in Fig. 14, on this page, mounted 
on a harvester combine, consists of a spirally- 
wound wire barrel, secured throughout its length 
to a number of spiral springs, and adjustable by 
means of a screw in the hollow shaft, which moves 
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Fies. 16, 17 anp 18. Super-Economic Borer; Messrs. Joann THompson (WOLVERHAMPTON), LIMITED, 








the ends ot the screen through a sliding gib to, The tractor fitted with 
vary the spacing of the spiral windings. The|a Leopard engine, illus- 
method of adjustment, it is claimed, ensures that| trated in Fig. 22, page 
the coils maintain a uniform pitch, and consequently | 74, is stated to have 
an even grading, throughout the length of the barrel.| been built in answer to 

The firm of Messrs. F. Perkins, Limited, Queen-| numerous inquiries for a 
street, Peterborough, were pioneers in the production | unit of this type. It has 
of high-speed airless-injection engines suitable for| been subjected to exten 
the smaller types of commercial vehicle, and their | sive tests on very rough 
small engines have also been applied successfully | ploughing ground on the 
to touring cars. The three engines originally|farm of Mr. George 
produced were known as the Vixen, Fox, and Wolf, | Franks, at Helpston, and 
all four-cylinder units with a piston stroke of 4-75 in.,| has proved entirely suc 
and having cylinder bores of 3 in., 3-15 in., and | cessful in respect of easy 
3-35 in., respectively. Later, the firm introduced starting, performance, 
the Leopard I engine, with a piston stroke of 5 in.|and_ reliability. Essen 
and a cylinder bore of 3-94 in., and this was followed | tially, the tractor consists 
by the Lynx model of similar capacity, but reduced|of a standard Fordson 
torque, and the Leopard IT, with a piston stroke| unit with the normal 
of 7-5 in. and a cylinder bore of 4-14 in. The Wolf|engine replaced by the | 
model was described in ENGINEERING, vol. cxxxvi,| Leopard II model, the 
page 584 (1933), and the Leopard II model in| crankcase of the latter 
vol. oxlii, page 482 (1936). These various engines| being modified as _ re 
have been applied to a wide variety of purposes, | quired, and a new housing 
apart from road transport, and at the Show fitted to accommodate 
this development was illustrated by a Climax| the larger flywheel. The 
compressor set equipped with a Leopard I engine, | decompression gear fitted 
a welding set equipped with a Wolf engine, and|is stated to enable the 
pumping and generating sets equipped with Wolf|engine to be readily | 
and Leopard engines. A further interesting exhibit | started up by means of 
was a tractor of the Fordson type, also fitted with a| the usual starting handle. 
Leopard engine. As fuel oil used for agri 

One of the generating sets, a 30-kW direct-current | cultural purposes is not | oe gwen. | 
model, is illustrated in Fig. 15, page 65. This set | subjected to the recent | ie utd 
comprises a Leopard II engine coupled to a Metro- | tax of 7d. per gallon, the 
politan-Vickers generator, and it is stated that it | running costs of the trac- Fie. 19. Gas-Frrep BorLerR aND STERILISER; Messrs. HaLurpay 
can easily be started by hand by one man. As| tor are exceedingly low. Borers, Lumtrep. 
stated above, the engine has already been described | It is stated that about 
in ENGINEERING, vol. exlii, page 482 (1936) and it| 10 per cent. more power is available as compared | horizontal partitions above and below the furnace 
will therefore be sufficient to state that, on the set.| with a standard Fordson engine running on petrol. | directing the gases through the first pass of tubes, 
it is governed to give a continuous output of} The Leopard engine is governed to run _ at] which consists of a nest of tubes at each side of the 
46 brake horse-power at 1,500 r.p.m. It may also} 1,500 r.p.m. furnace. The top row of these tubes is almost level 
be mentioned that, although the engine follows the| A somewhat unusual, but interesting, exhibit was | With the top of the plain part of the furnace, so 
design of the firm's high-speed transport unit, it is| che Super-Economic boiler shown by Messrs. John | that, if desired, a fusible plug can be fitted on that 
specially adapted for industrial application by the| Thompson (Wolverhampton), Limited, Wolver-| part. The arrangement of the combustion chamber 
fitting of cast-iron pistons in lieu of aluminium, by | hampton. This boiler as will be readily seen from in relation to the furnace and first pass of tubes is 
decompression gear and a heavy flywheel for hand | Figs. 16 to 18, above, is virtually a combination | Seen in Fig. 17, an access door being provided. 
starting, and by governor gear for controlling the | of the Cornish and Scotch marine types, though it | In Fig. 18 is shown the tube arrangement on the 
speed. The engine is also provided with a cast-iron | differs from the first in not requiring any brickwork | front end plate. 
base plate which incorporates the lubricating-oil | settings, and from the latter by having a ‘“‘dry”| The smokebox consists of two segmental sections. 
sump. The extension base plate for the generator | combustionchamber. As it has double return tubes, | one at each side of the furnace door. It is notshown in 
is mounted up to the engine base plate as shown, there is a smokebox at the firing end, but the | Fig. 18, but is well seen in Fig. 23, page 74, which 
the two bases being rigidly secured to channels to chimney outlet is at the back, an arrangement which | gives a view of an actual installation of two boilers. 
form a complete composite unit. If necessary, these | provides for the gases passing twice through the tube | the left-hand being arranged for hand firing and the 
channels can be embedded in concrete, but it is| nests from end toend of the boiler. The furnace, as | larger right-hand one being fitted with a mechanical 
stated that, in general, the sets can be run at 1,500/ shown in Fig. 16, is almost co-axial with the shell.|stoker. The gases return from the smokebox 
r.p.m. without the necessity for securing them to the | The grate section is of the plain type with Adamson through the two lower nests of tubes seen in Fig. 17. 
floor. The set illustrated is radiator cooled, but | expansion rings and the rear section is tapered and | and leave the lower part of the combustion chamber 
tank cooling can be provided if preferred. The | corrugated, the joint with the back end plate being | casing by an outlet in any convenient position. In 
generator fitted is of the two-bearing type, compound | protected by a refractory ring. The combustion | the cross-section Fig. 17 the opening which is 
wound, and gives an output of 30 kW at 230 volts.| chamber is of approximately rectangular shape, indicated on the left is an inspection door. It will 
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illustrated in Fig. 19, on the opposite page. 
It consists of the boiler, sterilising chest, 
combined feed tank, and 12-gallon storage 
tank, if required. If the mains water 
pressure exceeds 35 Ib. per square inch, the 
boiler can be arrange so that it can be run 











Fie. 20. 
Line Fitters, Limirep. 


be noted from this section and also from Fig. 16 
that the outlet compartment of the combustion 
chamber casing is not protected by refractory. 
The gases issuing from the lower nests are stated 
to be lowered in temperature by about 200 deg. F. 
over types with a single pass. The disposition of 
the tubes in the lower part of the water prevents 
the creation of the cold area usually found in most 
types of tank boiler, and as the coldest gases are 
passed through the coldest water the thermal 
efficiency is good. It is indeed claimed to be over 
80 per cent. when proper firing conditions are 
observed and without either economisers or air 
heaters. The boiler shown in Figs. 16 to 18 is 
5 ft. 9in. in diameter by 9 ft. long, and is constructed 
for a working pressure of 160 lb. per square inch. 
As shown in Fig. 23, page 74, the boiler requires 
no other foundation than cast-iron stools. It is 
accessible in all parts both externally and internally. 

On Messrs. John Thompson’s stand were repre- 
sentative exhibits of the firm’s associated companies, 
of which may be mentioned stainless-steel pans 
manufactured by Messrs. John Thompson (Dudley) 
Limited, water-softening plant by Messrs. Kennicott 
Water Softener Company, Limited, Wolverhampton, 
and mechanical stokers by Messrs. Triumph Stoker, 
Limited, Leeds. The parent firm also demon- 
strated their methods of fusion welding by an 
electrically-welded boiler drum, the firm being 
approved by Lloyd’s Register of Shipping as manu- 
facturers of Class I  fusion-welded pressure 
vessels. 

There are considerable disadvantages in employing 
a coke or coal fired boiler for raising steam on a 
farm for sterilising purposes, among these disadvan- 
tages being the time required to bring the boiler 
up to the required pressure, the dust and dirt 
created by coal firing, and the necessity for installing 
the boiler in a separate room. To overcome these 
objections, Messrs. Halliday Boilers, Limited, Saxon- 
road, Selhurst, S8.E.25, have introduced a plant 
incorporating a gas-fired boiler. This apparatus, 


which was awarded the Society’s Silver Medal, is | 





VacuuM-OPERATED Fitter; Messrs. STREAM- 


first simply to provide hot-water for washing 
purposes previously to sterilising, and then, 
by closing the hot-water valves, be con- 
verted to a steam sterilising boiler. The 
water feed, both as a hot-water boiler 
|and steam boiler, is automatic, as is also the gas 
|control. The boiler consists of an inner and outer 
shell. The outer shell is of white vitreous enamelled 
steel and the inner shell is of galvanised steel with 
cross tubes arranged to form a special flue for the 
gases. A steam control valve, pressure gauge, 
safety valve, water gauge, and drain cock are 
| fitted. If mains water is not available, a water- 
storage tank is fitted under the boiler stand, with 
a semi-rotary hand-feed pump. The working pres- 
sure is 25 Ib. per square inch. A superheater is 
fitted in the upper part of the boiler, and the steam 
is delivered to the sterilising chest as dry steam at 
a temperature of 400 deg. F. The water capacity 
7 gallons, the evaporative capacity 


of the boiler is 7 
is 60 lb. of water per hour, and the time taken to 
reach the working pressure is 11 minutes. The 
automatic water control, which can only be fitted 
if the boiler is on the mains, consists simply of a 
float connected to a needle valve, the water supply 
entering the top of the boiler at its centre. The 
automatic control of the gas supply to the burner 
is effected by a valve coupled to a bellows, the latter 
being under the control of the steam pressure. 
The door of the sterilising chest is arranged so that 
on being opened it gives protection until the steam 
is discharged. Actually, on the door clamps being 
released, the door falls down on to stops, remaining 
approximately in the vertical position, as shown in 
the illustration, with an opening at the top through 
which the steam can escape, and the utensils have 
had time to dry out. The door is pivoted so that 
it can afterwards be swung over the top of the 
chest out of the way. 

The principle underlying the design of the filters 
made by Messrs. Stream-Line Filters, Limited, 
Hele-Shaw Works, Ingate-place, London, S.W.8, is 
| now well known, and was fully described in Enery- 
EERING, vol. cxv, page 625 (1923). Since that date, 
| we have described a number of the filters made by 
|the firm, but have not previously dealt with the 
| model illustrated in Fig. 20, above, and exhibited 
at the Show. This filter is of the vacuum-operated 
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t. H. NEAL AND Company. LIMITED. 


| type, and is complete with a vacuum and compressed - 

air pump and clean oil receiver, the whole apparatus 
being mounted on a stand and self-contained, as 
shown. The approximate output on normal used 
lubricating oil is from } gallon to 1 gallon per hour, 
and the complete apparatus weighs approximately 
400 lb. The oil is poured into the open dirty-oil 
tank at the top, and drawn through the filter, 
shown on the front of the stand to the right, by 
vacuum. It is delivered to the clean-oil receiver, 
shown on the left, from which it can be drawn off 
as required. The plant illustrated is arranged for 
electric heating, control being effected by means of 
the multi-heat switch visible at the front of the 
filter, but steam or gas heating can be arranged for 
if required. The electric immersion heaters are 
located in a water jacket surrounding the filter. 
The vacuum pump, which is driven from an electric 
motor mounted behind the clean-oil tank, also 
provides compressed air for cleaning when required. 
The cleaning operation is effected by the movement 
of a single control cock, visible below the switch in 
the illustration. To clean the filter, this handle is 
first turned into the vertical position, which allows 
the filter to drain and causes air pressure to build 
up in an air bottle mounted on the back of the 
stand. The handle is then moved over to the right, 
releasing the compressed air through the filter 
packs and discharging the sludge through the pipe 
below the cock. The whole operation only takes 
about 3 minutes. This type of filter is made in a 
wide range of sizes, any of which can be fitted 
with means for removing fuel dilution if required. 
This consists of a heating chamber placed in the line 
between the filter and clean-oil receiver, by means 
of which any desired portion of the diluent can be 
distilled off, the diluent being condensed and 
collected in a receiver. In the larger sizes, a separate 
tank for wall mounting is supplied in place of the 
dirty-oil tank shown. 

As in previous years, the fire-protection of the 
stands and exhibits was entrusted to Messrs. Merry- 
weather and Sons, Limited, Greenwich-road, S.E.10. 
The firm had a special fire station within the Show 
grounds, equipped with a Hatfield motor fire engine 
of 500 gallons per minute capacity, with first-aid 
apparatus and a Telescala ladder, a 165-gallon per 
minute Hatfield trailer pump, a Warspite portable 





motor pump, and an Xaust suds foam generator. 
The range of appliances exhibited included several 
types of hand fire extinguishers, pumps, and so on. 


| The station was staffed by a number of Messrs. 
| Merryweather’s fire protection engineers, who were 
|on duty day and night. The majority of the firm’s 
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exhibits have already been described in our columns, 
and we may refer more particularly to the foam 
venerator, described in ENGINEERING, vol. cxxxviii, 
page 32 (1934), and the 20-h.p. portable pump, 
described in vol. cxxxvi, page 36 (1933). 

Among the new proposals made by the Govern- 
ment for assisting agriculture, to which we have 
already referred, is the provision of facilities for a 
wide extension of land drainage, and this adds a 
particular interest to the trench digger exhibited 
by Messrs. R. H. Neal and Company, Limited, 
Plant Howse, Ealing, W.5. This machine, which 
is illustrated in Fig. 21, page 67, is already in 
extensive use for laying gas mains and water mains, 
cable laying, and air-port drainage, and a good 
idea of its capabilities can be gained from the fact 
that, in working on the Manchester Airport, an 
output of 1,500 lineal yards was secured in a working 
day of 10 hours. When applied to agricultural 
drainage, the daily output on normal soil is esti- 
mated at about 800 yards to 1,000 yards a day, 
although a higher figure may be obtained in favour- 
able circumstances. 

The machine incorporates a vertical digying 
boom of the bucket type, and is stated to be parti- 
cularly suitable for handling hard and _ sticky 
materials, as the milling action of the self-cleaning 
buckets enables practically any kind of ground to 
be dug other than hard rock, the hinged backs of 
the buckets forcing out even sticky clay. A safety 
overload release is provided in the main drive to the 
bucket line, and prevents damage should the buckets 
strike an obstruction, such as a hidden pipe or large 
boulder. The automatically resets as 
soon as the overload is removed. Two alternative 
power units are available, cither a 40-h.p., 6-cylinder 
Hercules petrol engine, or a 33-h.p., 3-cylinder 
Fowler airless-injection engine, the latter being 
fitted to the model exhibited. The consumption 
of the petrol engine is about 1} gallons per hour, 
and of the oil-engine about } gallon to } gallon per 
hour. The oil-engine can readily be started by 
hand. The power from the engine is transmitted 
to the boom by chains with three intermediate 
countershafts, the upper boom radius arms, one 
of which is clearly visible in the illustration, being 
centred on the axis of the third countershaft so 
that the final chain drive is not affected by the 
position of the boom. The overload release referred 
to is located in the large boom head drive sprocket. 

The boom is raised or lowered by a power hoist 
while digging to give the required depth of trench, 
the hoist being operated by a clutch and chain drive 
from the first countershaft. The buckets are of 
manganese steel, with alloy heat-treated pins, 
and easily renewable digging teeth. A telescopic 
self-setting and self-cleaning scraper plate, visible 
in the illustration, is mounted behind the boom, and 
serves to keep the bottom of the trench clean and 
to prevent the accumulation of fine soil. The 
machine is mounted on full crawler tracks, 
as shown, these tracks being fitted with high-carbon 
steel, self-cleaning pads 13 in. wide, and giving a 
ground pressure of about 9 Ib. per square inch. The 
low transmission speeds required for digging are 
obtained through a worm-gear drive. For higher 
road speeds, this drive is disconnected and the drive 
transmitted through spur gearing. 
and travelling clutches are of the Ferodo-lined 
band type, designed for long life and easy adjustment. 

Three digging speeds, of 10 ft., 4 ft. and 2 ft. per 
minute, are provided, and three travelling speeds 
of 24 m.p.h., 1 m.p.h. and 4 m.p.h. Steering is 
effected by Ferodo-lined steering clutches and 
brakes, so that cither crawler track unit can be 
driven or braked independently. The buckets 
discharge on to an ad,ustable and reversible belt 
conveyor, mounted across the machine as shown in 


release 


the illustration, so that the material excavated can be | 


deposited on either side of the trench at any required 
distance. The conveyor is driven from the upper 


boom head shaft through chain and bevel gearing, | 


duplicate driven bevels being provided so that one 
or the other can be slid into engagement to drive 
the conveyor in either direction. The standard 


boom is fitted with buckets and side cutters to/| 


give digging widths of 12 in., 134 in. and 15 in. 
A special narrow boom to give digging widths of 
8 in., 9} in., and 11 in., can be supplied. The 


Both the engine | 
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standard boom digs to a maximum depth of 4 ft., | 
but an extra long boom can be supplied to dig to| 
a depth of 5 ft. 6 in. The machine is 6 ft. wide | 
over the tracks, and the total weight is approxi- 
mately 8 tons. The bracket carrying the scraper 
plate can be traversed laterally by the hand chain 
visible in the illustration. The plate itself is mounted 
on swinging arms in a similar manner to the boom, 
and rests on the ground when commencing a cut. 
It follows the buckets down, and when the full 
depth is reached, is automatically locked by a catch, 
held in place by the spiral spring, which can be 
seen above the plate in Fig. 21. 

The tractor made by Messrs. Latil Industrial 
Vehicles, Limited, 11, Albert-embankment, London, 
S.E.11, described in ENGINEERING, vol. cxxxvi, 
page 36 (1933), is now widely known. It has been 
on the market some ten years, and as a result of the 
experience gained during this period, a number 
of modifications have been made. The latest design, 
known as Mark I, was exhibited at the show, 
and is illustrated in Fig. 24, page 74. In addition 
to this tractor, a somewhat more powerful model 
has been introduced, which is known as Mark II. 
Like the earlier model, the new tractors are dual- 
purpose machines, being suitable for use either on 
the roads or on soft ground. The model illustrated 
has a four-cylinder engine of the overhead-valve 
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Show, and the other, entered by Messrs. Mobile 
Driers, Limited, Brunel-street, Neweastle-on-Tyne, 
is illustrated in Fig. 25, page 74. In this drier, 
the heating system employed is claimed by the 
makers to be entirely new. Heating of the grass 
is not effected directly by hot furnace gases, but 
by radiant heat, the emission of the latter being 
of sufficient intensity to convert the water content 
into vapour. After the vapour is released, hot air 
is introduced for the sole purpose of carrying off 
the liberated moisture. It is claimed that the 
radiant heat does not harden the skin of the grass 
and impede drying of the cellular structure as a 
whole. The drying plant is made up of two units, 
both mounted on pneumatic tyres, the first consisting 
of the heater with the fan and mixing chamber, 
and the second of the drier. The first unit is 
practically hidden in the photograph reproduced 
by the large box structure of the drier. The plant 
is operated by belt from a traction engine, as shown 
in the illustration, the belt driving a countershaft 
on the first unit. From this countershaft, the drive 
is taken by further belts to the fan, drier conveyors, 
and elevator. The furnace is coke-fired, and the 
gases are drawn into the mixing chamber by the 
fan, where their temperature is reduced by the 
admission of cold air. The fan then discharges 
the mixed air to the drier. 





type, the engines on the earlier models having | 
side-by-side valves. The new engine has a cylinder 
bore of 95 mm. and a piston stroke of 130 mm., | 
and develops 53 brake horse-power at a governed | 
speed of 2,000 r.p.m. A torque of 138 Ib. ft. is 
developed at 1,300 r.p.m. Ignition is by coil and 
distributor, the latter being automatically and 
manually controlled, and a Solex atmospheric 
governing type carburettor is fitted. As in the 
earlier mode], the gearbox forms a unit construction 
with the engine, and is divided into two compart- 
ments, the forward compartment containing three 
forward and a reverse gear, and the rear compart- 
ment high and low ratio sets, thus giving six forward 
and two reverse speeds. By moving the lever con- 
trolling the gears in the second compartment into 
a third position, the power is conveyed to a power 
take-off. The clutch is of the single dry-plate type, 
14 in. in diameter. One of the outstanding features 
of the earlier model was that it drove and steered 
on all four wheels, and this feature has been retained 
on both the new models. From the main gear shaft, 
cardan shafts are carried fore and aft to differentials 
bolted to chassis cross members. All the universal 
joints in the transmission are of the Hardy Spicer 
needle-roller pattern. From the differentials, the 
drive is transmitted to the four wheels by shafts 
coupled to spur pinions engaging with ring gears 
to form the final reduction, the pinions and ring 
gears being enclosed in oil-tight casings. The 
steering gear is of the worm and sector type with a 
ratio of 20 to 1, giving easy control. The hand- 
brake lever operates internal-expanding shoes in a | 








| drum on the transmission shaft, and the foot brake | 


pedal operates external contracting brakes on all| 
| four wheels, 

The Mark II model is recommended for long- 
distance work, and can easily maintain a speed of 
20 m.p.h. on the road. The wheel base and overall 
length are 8ft. 10}in. and 14 ft. 8} in., respectively, 
compared with 7 ft. 6 in. and 13 ft. 6 in. for the 
Mark I model. The engine is a four-cylinder model 
with a cylinder bore of 100 mm. and a piston stroke 
of 130 mm., and develops 75 brake horse-power at a 
governed speed of 2,400 r.p.m. A torque of 180 Ib. ft. 
is developed at 1,600 r.p.m. The valves are of 
the overhead type, as in the Mark I model. The 
chassis specification is generally similar to that for 
the latter model, but specia] features are that 
both differentials can be locked simultaneously | 
from the driving seat, and provision is made to give 
| front-wheel steering only at option, the change 
| being effected by a lever from the driving seat. 

As stated in our introduction to the Show, the 
| subject of grass driers is receiving very close atten- 
tion at the present time, and very considerable 
progress has been made in the design of these 
| appliances. Two driers were entered for the Society's 
| Silver Medal. One of these, entered by Sir Bernard 
E. Greenell, was described in ENGINEERING, vol. 
exlii, page 47 (1936), in connection with the last | 








The grass is dried as a layer 2 in. to 3 in. thick, 
fed through the drier by endless belts at a speed of 
about 8 ft. per minute. The grass is fed on to the 
first belt by a revolving feed control, visible at the 
top of the elevator in the illustration, and at the 
end of its travel each belt delivers the grass on to 
the belt below it, which is moving in the opposite 
direction. In this way the crop is turned or cascaded 
over a succession of six to eight belts. In its 
passage through the drier, the grass is subjected to 
radiant heat, as explained, from rectangular ducts 
through which the hot furnace gases are passed. 
These ducts are fitted above and below all the travel- 
ling belts. By means of openings in the bottom 
duct, the hot air necessary for carrying off the 
liberated moisture is released through the grass. 
The temperature of the radiant surfaces of the ducts 
is controlled so that at the respective conveyors 
the greatest heat is applied to the freshly-introduced 
wet grass, and as the hot air rises through the grass, 
it passes through the driest grass first, ensuring 
maximum saturation of the hot air. Variable-speed 
gear is provided on the conveyor drive to enable 
the maximum output to be obtained under vary- 
ing conditions of moisture content of the grass 
and humidity of the atmosphere. The time taken 
to dry the grass varies from about 7 minutes to 
12 minutes, acccording to the moisture content. 
The output of dried grass is 5cwt. to 6 cwt. per hour 
when 80 per cent. of the total weight of the wet 
grass has to be evaporated. 


(T'o be continued.) 








SERVICE DEPOT AT SOUTHALL 
FOR MESSRS. THE ASSOCIATED 
EQUIPMENT COMPANY, LIMITED. 


Up till the present, the chief service depot of Messrs. 
The Associated Equipment Company, Limited,Southall, 
Middlesex, has been at North-road, Caledonian-road, 
but this depot, which was opened in 1921, has for some 
time proved inadequate to meet the company’s require- 
ments. The depot does not lend itself readily to exten- 
sions and improvements, and it was therefore decided to 
erect a new depot, retaining the building at North-road 
for minor repairs, and as a centre for the despatch of 
spare parts, the majority of this business being con- 
ducted by train from the main London termini. The 
new depot, in which all major repair work will now be 
carried out, is situated near the firm’s factory at 
Southall, where there is ample space for future exten- 
sion, and where, in the layout of the building itself, 
there is no barrier to the most efficient amangement 
of the equipment and facilities. In addition to its 
proximity to the main factory, the new depot has the 
advantage that it will eventually face on to an important 
new highway planned to link the North Circular-road 
and the Great West-road. At present, the premises 
are set back a few feet from Windmill-lane, and can 
be quickly reached from either of the roads mentioned. 

The new building, which has a covered area of some 
35,000 sq. ft., is illustrated in Figs. 1 to 4, opposite. 
It has four main doorways on the north side and an 
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SERVICE DEPOT OF THE ASSOCIATED EQUIPMENT COMPANY, AT SOUTHALL. 
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Fie. 1. GENERAL VIEW oF Deport. 





Vig. 4. Ena@ine Line. 


ensures very ample lighting during daylight hours. 
This point is clearly brought out in Fig. 1, in which 
the almost unbroken wall of windows on the south side 
of the building will be noticed. The same view shows 
the large number of electric light pendants provided 
for artificial illumination. The building will be warmed 
in winter by means of unit heaters suspended from the 
roof girders, as also shown in Fig. 1. The units are 
operated on the low-pressure system with an oil-fired 
vertical boiler. The installation is entirely automatic, 
the temperature being regulated by thermostatic and 
electrical controls. The current required for lighting 
and power is obtained from one of the firm’s own 
standard generating sets, comprising a six-cylinder 
100-brake horse-power A.E.C. engine, direct coupled to 
a B.T.-H. alternator with a continuous output of 60 kW 
at 415 volts, 3 phase, 50 cycles. The set runs at 
1,500 r.p.m., and can be seen in the background in 
Fig. 3. The power supply from this set is principally 
used for a small number of independently-operat«d 
machines, compressed air being employed for the over- 
head cranes, drilling and riveting equipment, and so on. 
The compressed air is obtained from an Ingersoll-Rand 
compressor driven by a 50-h.p. electric motor, and 
fitted with automatic control. This set can be seen in 
Fig. 2. Pits anpD CoNNECTING TRENCH. the foreground in Fig. 3. p 

Turning now to the layout, a spacious bay has been 
provided for the reception of vehicles, the kit being 
removed at this point and all details recorded of the 
work to be executed. Adjoining the bay are the super- 
intendent’s and general offices, a drivers’ rest room, 
and a waiting room equipped with a telephone so that 
those in charge of the vehicles may communicate with 
their employers if necessary. Near to this bay is a 
pump test room and the stores, the latter occupying 
one-fifth of the total area of the building. All small 
components are stocked in steel bins, and the passage- 
ways between these bins are exceptionally well illumi- 
nated by low-hung lamps, so that identification of any 
part can be readily made at night. 

The six pits with which the depot is provided are of 
particular interest as embodying the most modern 
features of design. They are lined with glazed bricks, 
are provided with compressed-air points, and are 
illuminated at night by recessed dioprism lights. Each 
is linked to an end communication pit, as shown in 
Fig. 2. The end pit is also lined with glazed bricks, 
and is fitted with work benches. It is of sufficient 
width to allow free movement of the men at their 
work. In order to secure the maximum of light during 
the day, the windows adjacent to the pits are carried 
down almost to ground level. An underground exhaust 
system is installed to carry off the exhaust gases when 
: \ . Some engines are runnin The pits are confined to one 
Fie. 3. Ligutixa ann Compaesson Sets. se oe of the de —~ 4 80 that they do not cause any 
obstruction to the movement of vehicles being prepared 


amr we 














additional door on the west side, the latter door giving , 16 ft., so that all classes of vehicles can enter or leave | for overhaul. 

access to a concrete float, with an area of 7,200 sq. ft., | without difficulty. Very careful consideration has been The bays for unit repair work and for overhaul work 
where there is equipment for washing down and the | given to the question of interior lighting, and the | are grouped together, alongside a short engine assembly 
handling of test loads. All the five doors are steel | eliminacion of needless brickwork ; the provision of | track provided with six travelling stands. A feature 
shuttered, and have a standard clearance height of | deep, wide windows, and the employment of a glass roof | of these stands, of which two are shown in Fig. 4, 
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that they can be rotated into any desired position, 
thus greatly facilitating the work of the fitters, of 
whom at least two can always be employed on any one 
unit. Conveniently grouped on the opposite side of 
the track are the machine tools, which include radial 
drills, grinders and lathes. There are two running-in 
stands at the extremity of the track, adjustable to 
suit any type of engine. The plant includes special 
fixtures for gearboxes, differentials, and radiators, all 
designed to speed up the work of dismantling and 
re-assembly as much as possible. 

In completing the new depot, the opportunity was 
taken to insta) machine tools and test equipment of 
the most recent type. Among the former, for example, 
there is an electrically-driven boring bar for main 
bearings, and among the latter, a mobile electrical test 
plant for carrying out comprehensive tests on vehicles 
brought in for repair, as well as test apparatus of the 
fixed type for electrical components, brake exhausters, 
and servo units, The air-compressor plant, generating 
set, and the boiler for the heating system are closely 
grouped in one corner of the building, where there is 
also a storage tank for 10 tons of fuel oil. It is difficult 
to over-estimate the importance of cleanliness in over- 
haul work, and so far as the men are concerned, this 
has been given due attention by the provision of two 
circular wash fountains, each accommodating 12 men, 
and the introduction of a system by means of which 
each man is able to acquire clean overalls once a week 
on payment of 6d. When the depot is in full operation 
it will be capable of dealing with up to 40 vehicles at one 
time, It will be open throughout the full 24 hours. 








THE ENGINEERING INSTITUTE 
OF CANADA. 


Tne past fifty years has seen changes in Canada of 
a nature and magnitude perhaps unparalleled. In place 
of a land largely devoted to agriculture and provided 
in a small part only with railways and roads, there is 
now a country possessing great urban areas, wide- 
spread industries and huge networks of communication 
and power transmission. We have endeavoured to 
give some account of the engineering activities involved 
in these changes from time to time, but, as a wider 
area than even Canada is our province, it is clear that 
such an account cannot be complete. It is, therefore, 
with appreciation of the value of the record embodied 
in The Engineering Journal for June, 1937, that we 
draw attention to this issue. This Journal, as maay 
engineers are, no doubt, aware, is the official publication 
of the transactions of The Engineering Institute of 
Canada, and the number in question has been issued 
in connection with the semi-centennial celebrations of 
the Institute, which took place last month. The 
Institute was founded in the year 1887 as the Canadian 
Society of Civil Engineers, but from the first its sphere 
was not so narrow a one as this designation might be 
held to imply, and when, in 1918, the title was altered 
to the present one and some changes in organisation 
were made, the aim was realised of providing a society 
to which all duly qualified Canadian engineers, irrespec- 
tive of branch, might belong. 

The semi-centennial issue of the Journal consists 
of 228 pages, fully and admirably illustrated with 
drawings, charts and reproductions of photographs. 
Commencing with an account of the development of 
the Institute, an interesting series of biographies of 
-_ -presidents follows, after which are 17 papers contri- 
mited by members qualified to write authoritatively 
on the subjects dealt with. These are, taken in the 
order in which they are printed : public works, chemical 
engineering, urban transportation, waterways develop- 
ment, hydro-electric progress, industrial and manufac- 
turing development, sanitation, lighthouse engineering, 
mining engineering, irrigation engineering, communi- 
cations engineering, railway construction, highway 
construction, harbour construction, mapping and 
surveying, development of aviation, and bridge building. 
This range, it will be seen, embraces the major 
engineering activities. The papers, as they cover a 
period of fifty years, naturally have a somewhat 
historical cast, but are valuable also as giving a survey 
of present conditions and methods. From either 
point of view, we should imagine that many engineers 
will find the issue a very useful reference book. Unlike 
the proceedings and transactions of most British 
technical organisations, the Journal is not confined to 
members only, but is available to the general public, 
the subscription price being three dollars a year in 
Canada, British Possessions, United States and Mexico, 
and the issue being monthly from the Institute’s 
buildings at 2050, Mansfield-street, Montreal. 

The semi-centennial celebrations were not, of course, 
confined to the special issue of the Journal, but 
embraced a meeting at Montreal from June 15 to 
June 18, followed by two days at Ottawa. The major 
British institutions were represented by Sir Alexander 
Gibb, G.B.E., president of the Institution of Civil 
Engineers, Brig.-General Magnus Mowat, C.B.E., 


secretary of the Institution of Mechanical Engineers, 
Mr. Johnstone Wright, member of council of the 
Institution of Electrical Engineers and Chief Engineer 
of the Central Electricity Board, and Mr. H. E. 
Wimperis, C.B., president of the Royal Aeronautical 
Society and Director of Scientific Research, Air Minis- 
try. The Institution of Engineers and Shipbuilders 
in Scotland was represented by Mr. A. C. Gardner, 
M.Inst.C.E., Chief Engineer, Clyde Navigation Trust ; 
The Institution of Naval Architects by Mr. H. H. 
German; The Institute of Marine Engineers by Mr. 
D. B. Carswell; The Institution of Royal Engineers 
by Captain E. F. B. Cook, R.E.; The Institution of 
Water Engineers by Mr. A. W. Lash, M.Eng.; and 
the Society of Chemical Industry by Mr. H. V. Potter, 
B.Sc. The American Society of Civil Engineers was 
represented by its vice-president, Mr. Edward P. 
Lupfer ; the American Society of Mechanical Engineers 
by its president, Mr. James H. Herron; the American 
Institute of Electrical Engineers by its ie. Mr. 
A. M. MacCutcheon ; and The Society of Naval Archi- 
tects by its secretary-treasurer, Mr. H. G. Smith. 
The chairman of the County Roads Board of Victoria, 
Mr. W. T. B. McCormack, M.Inst.C.E., represented 
The Institution of Engineers, Australia. French 
engineers were represented by M. Jacques Rabut, of 
Paris. The three days at Montreal were occupied with 
the reading and discussion of a number of papers cover- 
ing a wide range, by the official banquet, receptions, 
luncheons and dances, and visits to important plants 
in the Montreal district. The chair at the banquet 
was taken by the President of the Society, Mr. G. J. 
Desbarats, and the principal speaker was His Excel- 
lency the Governor General of Canada, Lord Tweeds- 
muir, P.C. At Ottawa visits were arranged to power 
stations and paper mills, and the heads of Government 
engineering departments held “at homes” for the 
visitors. As the Institute has now 25 local branches, 
ranging from Cape Breton to Vancouver, some 60 deg. 
of longitude apart, it may be assumed that the attend- 
ance at the meeting was thoroughly representative of 
the great country it serves. 











‘* APPRENTICE-PARENTS’ ”’ DAY AT 
THE WILLESDEN WORKS OF 
MESSRS. THE BRITISH THOMSON- 
HOUSTON COMPANY, LIMITED. 


Ix 1929, Messrs. The British Thomson-Houston 
Company, Limited, inaugurated an Apprentice-Parents’ 
Day at their Willesden works, the object being to 
provide opportunities for personal contact between the 
three sets of people—the parent, the foreman, and the 
head of the technical school—who have an interest in 
the welfare of the apprentice. It is thus analogous to 
the Speech Day at a Public School in that it allows the 
parent to see the work done by his son and the condi- 
tions under which he does it. It also serves to lay the 
bogey that industry is a soulless machine into which 
the young are caught up and used for making profits 
without regard to their best interests. There can be 
little doubt that this promotion of a better under- 
standing is of incalculable value not only to the com- 
pany but to industry as a whole. 

This year’s function, which was held on Saturday, 
July 10, under the direction of Mr. T. Hands, manager 
of the Willesden works, followed lines which have by 
now become traditional. The visiting parents first 
made a tour of the works under the guidance of appren- 
tices and met the supervisors and foremen who have 
charge of their boys during working hours. This tour 
included an exhibition of the work carried out by the 
apprentices and a demonstration in the high-voltage 
laboratory. After tea the guests were formally 
welcomed by Mr. Hands, and tne various awards in 
the Easthope Essay Competition were presented by 
Mr. H. N. Sporborg, Director and Chief Engineer of 
the Company. After various votes of thanks had 
been proposed, visitors were free to inspect working 
models and exhibits in the show room. 

The Easthope Essay Competition was founded in 
1931 by the late Mr. A. Easthope, formerly manager 
of the Willesden works, and has a two-fold object. 
In the first place it offers an inducement to apprentices 
to acquire proficiency in the art of writing, and in the 
second it gives the company an indication of the 
quality of the apprentices at an early age. The com- 
petition is open to all serving apprentices and ex- 
apprentices who are not more than one year out of 
their time, and demands the submission of a paper, 
running to about 1,000 words, upon any subject 
| relating to industry in its broadest sense. The papers 
}are assessed by two independent judges under the 
| headings of observation and knowledge displayed, 
| originality in choice of subject, utility, English and 
| method of handling. The indenture of a boy who has 
| been successful in this competition is endorsed, and 
| this recommendation has often been a valuable factor 
in obtaining a position with another company. 
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LETTER TO THE EDITOR. 


THE SOLUTION OF COMPLETELY- 
REDUNDANT PORTAL FRAMES. 


To tHe Eprror or ENGINEERING. 


Sir,—In answer to the letter of Mr. Bateman in 
your issue of July 2, page 20, in which he states that 
slope-deflection and strain-energy methods give simple: 
solutions to the portal frame problem than the method 
described in my article in your issue of June 11, | 
would reply that it was due to the work involved on 
these first two methods among others that led me to 
formulate my own method of solution. I have solved 
numerous problems on portal frames and am fully 
conversant with the use of the “ fixing moments ” 
described by Mr. Bateman. 

In both the slope-deflection and strain-energ) 
methods as quoted by Mr. Bateman, it should be 
remembered that before they can be applied to the 

rtal frame directly, the initial general equations 
have to be derived from consideration of a transversely 
loaded bar with end fixing moments. The work 
involved on this, together with that due to the subse- 
quent application to the portal frame, was, to me. 
far more laborious than starting with the portal frame 
itself. There is another advantage in my method 
in that the final quantities which have to be inserted 
in the general equations, such as the slope of a freely 
supported beam and the deflection of a simple canti- 
lever, are quantities that have a simple physical 
meaning. I consider that these are less complex 
than the quantities that have to be inserted in the 
general equations derived in the slope-deflection and 
strain-energy methods. Although I have derived my 
final equations for a portal frame of constant stiff- 
ness throughout, a study of the article will reveal 
that the method employed is equally applicable to a 
frame where the stiffness varies from member to 
member. In this case it would be preferable to retain 
the initial general equations without trying to form a 
generalised expression for numerical evaluation. 

Finally, I would add that I submitted my method to 
an independent authority who is fully conversant with 
the various methods of solution of the portal frame 
problem, as it is quite possible in deriving one’s own 
solution to become biased in favour of it, so far as 
ease and simplicity is concerned. It was the fact 
that the latter claim was substantiated which led me 
to submit it for publication, although it was also 
suggested that publication would be desirable on the 
grounds that it is not possible to have too many 
methods of solution of this particular type of problem. 

Yours faithfully, 
8S. J. Movgs, B.Sc. 
Wharton, 
Reading-road, Farnborough. 
July 6, 1937. 








THE 4-6-2 ‘* CORONATION ’’ CLASS 
LOCOMOTIVES, L.M.S. RAILWAY. 
(Concluded from page 9.) 


Tue tender of the Coronation does not differ appreci- 
ably from that of the Princess Royal class in the main 
dimensions, although it is intended to carry 10 tons 
of coal instead of 9 tons, with the same quantity (4,000 
gallons) of water. The principal point of difference 
lies in the provision of a steam-operated coal-pusher 
with which coal can be transferred from the back of 
the bunker to the front towards the end of a run, so 
relieving the fireman of a considerable amount of 
work. The construction and arrangement of the coal- 
pusher are shown in Figs. 6 and 7, on the opposite 
page. It consists of a steam cylinder 10} in. in 
diameter and 1 ft. 9 in. stroke, mounted on an inclined 
platform over the rear end of the water tank. The 
lower cover of the cylinder is cast in one piece with an 
enclosed guide, and the top cover forms the chest for « 
sliding valve, actuated by rods and links from the 
front end of the tender. The steps of the pusher are 
of welded steel plate, and are triangular in section, the 
nearly horizontal top face being forced beneath the coal! 
on the upward stroke, and the vertical face thrusting the 
coal towards the footplate on the downward stroke. 
The lower and middle steps extend across the bottom 
of the bunker, but differ in width to suit the slope 0! 
the side plates. The upper steps, two in number, are 
shorter, being arranged on each side of che cylinde! 
and guide. The motion of the piston is imparted to 
the middle step by a connecting link from the cross- 
head, the lower and upper steps being actuated by 
similar links connecting them to the middle step. 
A copper steam pipe, l-in. bore, is led from the foot- 
plate, inside the tender frame and up the back of the 
water tank to the valve chest, and a 14-in. bore pipe 
leads the exhaust steam from the chest into the tank. 
The connection between the tender steam pipe and the 
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ENGINEERING. 











TENDER FOR 4-6-2 TYPE “CORONATION” CLASS LOCOMOTIVE ON THE L.MS.R. 


CONSTRUCTED TO THE 


6975.C,) 
pipe under the engine footplate is made with a length 
of flexible metallic tubing. 

To indicate the capabilities of this new class of loco- 
motives, which are now in regular service between 
London and Glasgow, this description may be concluded 
with some more detailed particulars of the test run 
from Euston to Crewe and back on June 29, to which 
brief reference was made in the opening paragraph on 
page 8 of our issue of July 2. As mentioned therein, 
the train consisted of eight coaches, weighing 263 tons, 
and was drawn by No. 6220, Coronation, the first engine 
of the class. On the outward journey the weather was 
generally fine, with a fresh breeze from W.N.W., but 
rain was encountered for about 10 miles, between 
Stafford and Standon Bridge. On the return journey 
there was less wind, but a short shower of rain fell as 
the train left Crewe, and thereafter dull and cloudy 
conditions prevailed throughout the run to Euston. 
The train left No. 6 platform at Euston—the original 
departure platform of the London and Birmingham 
Railway, from which the first train was dispatched just 
one hundred years ago—at 9.50 a.m., and was scheduled 
to cover the 158-1 miles to Crewe in 2 hours 15 minutes, 
representing an average speed of 70-2 miles per hour. 
The contour of the line from Euston to Crewe is gener- 
ally favourable to sustained high speed, the gradients 
being, for the most part, long and not severe, once the 
Camden incline has been surmounted. This, with a 
train of only 263 tons, presented no difficulty to No. 6220, 
which topped the bank at 28 m.p.h., accelerated to 
65 m.p.h. on the level stretch through Willesden, and 
entered at 76 m.p.h. upon the 74 miles climb at 1 in 339 
from Wembley to Hatch End, the summit of which was 
passed at 824 m.p.h. At Watford, 17-4 miles from the 
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start, nearly a minute had been gained on the schedule, 
and the speed had risen to 86} m.p.h., which was only 
slightly reduced during the 14} miles climb thence to 
Tring, most of which was covered at speeds in excess 
of 80 m.p.h., with a further gain on the schedule. 

Down the bank from Tring through Cheddington, 
874 m.p.h. was reached, but speed was restricted to 
75 m.p.h. through Leighton Buzzard, 20 m.p.h. less 
than was attained at this point on the experimental 
non-stop run in November, 1936. Blisworth was passed 
at 86 m.p.h., 51 minutes 10 seconds from the start, and 
Welton, after a climb of 5 miles from Weedon, of which 
3 miles rises at 1 in 350, in 60 minutes 38 seconds at 
784 m.p.h. In the first hour from Euston a distance of 
74-4 miles had been covered. Rugby, 82-6 miles from 
Euston, was passed in 66 minutes 29 seconds, and 
Nuneaton (97-1 miles) in 79 minutes 5 seconds, but 
thereafter a series of restrictions, including the water- 
troughs at Tamworth, kept the speed in the seventies as 
far as Lichfield (116-3 miles), in spite of favourable 
gradients, with a further reduction to 60 m.p.h. at 
Colwich, and 30 m.p.h. at Stafford (133-6 miles). Even 
so, however, Stafford was passed more than 5 minutes 
ahead of the scheduled time of 115 minutes. 

Between Stafford and Whitmore (147-6 miles) the 
line rises steadily over a distance of 12 miles, of which 
the last three are at 1 in 398. Up this incline the speed 
increased uniformly to a maximum of 85 m.p.h. at 
Whitmore. The last 10 miles, from Whitmore into 
Crewe, fall at 1 in 348 for nearly 2 miles, then at 1 in 
177 for 3 miles, 1 in 269 for 3 miles, and for a mile, 
1 in 330, and on this stretch some fast running was 
to be expected. Mile-post 151 was passed at 98 m.p.h., 
and the 152nd mile at 104-6 m.p.h. The speed was 
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still increasing, however, and at the next two posts had 
risen to 107 and 109 m.p.h., respectively. Finally, the 
speed-recorder showed, over about 1} miles, readings 
of 112-5 m.p.h., with a momentary peak, unfortunately, 
too brief to count as a British rail record, of 114 m.p.h. 
About 14 miles from Crewe the brakes were applied, anc 
the train stopped in the station a few seconds before 
noon, having covered the 158-1 miles from Euston in 
129 minutes 46 seconds, equivalent to an overall aver- 
age speed of 73-0 miles per hour. Over five miles, down 
the bank from Whitmore, the average speed had been 
108 miles per hour, and in spite of various restrictions 
the scheduled arrival time was anticipated by 5 minutes 
14seconds. 

The return journey, although it included nothing 
faster than a single mile at 100 m.p.h., near Castlethorpe, 
was a notable instance of consistent high speed. The 
departure from Crewe took place at 1-55 p.m. in a 
slight shower of rain. Speed was increased steadily 
up the bank, reaching 80 m.p.h. at the troughs half a 
mile before Whitmore, and 90 m.p.h. at Standon Bridge, 
four miles beyond the summit. Stafford was passed, 
again at 30 m.p.h., in 20 minutes 58 seconds, a gain of 
2 minutes in covering 244 miles, which was maintained 
at Lichfield, where 92 m.p.h. was recorded, and im- 
proved to more than 3 minutes at Tamworth. At 
Nuneaton the gain had become 5} minutes and the 
speed was again 90 m.p.h., which was maintained, with- 
in a small margin, until the brakes were applied on 
approaching Rugby. The acceleration from Rugby, 
which was dat 40 m.p.h., continued up the 5 miles 
incline and through the Kilsby tunnel, and the speed 
had reached 92 m.p.h. at Weedon, where braking was 
again necessary. Blisworth was passed at 914 m.p.h. 
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in 74 minutes 24 seconds, about 74 minutes under the 
scheduled time, this speed being recorded again near 
Roade, from which point a falling gradient permitted 


ENGINEERING. 
TENDERS. 

We have received from the Department of Overseas 

| Trade, 35, Old Queen-street, London, 8.W.1, particulars 


a further steady acceleration to the maximum of 100| of the undermentioned tenders, the closing dates of 


m.p.h., previously mentioned, at Castlethorpe. Bletch- 


which are stated. Details may be obtained on application 


ley (111-4 miles) was passed at 89 m.p.h. in 85] to the Department at the above address, quoting the 


minutes 10 seconds, Tring (126-4 miles) at 864 m.p.h. 


in another 10} minutes, and at King’s Langley 99 m.p.h. | 


was noted. Watford was passed in 104 minutes 


53 seconds from the start, about 12} minutes ahead of | (T.Y. 24,974/37.) 


time, and for several miles down the bank from Harrow 


reference numbers given. 


Electric 
Melbourne 


semi-portal* 


Cargo Cranes, two, 3-ton, 
August 23- 


Harbour-Trust Commissioners ; 


Pumping-Station Plant. With reference to the call for 


to Wembley the speed was again 95 m.p.h. or over. | tenders for pumping-station plant and electrical equip- 


Between Willesden Junction and Kilburn 
commenced, the train stopping at Euston No. 1 plat- 
form 1 hour 59 minutes after leaving Crewe, and 
16 minutes in advance of the scheduled time. 

The overall average speed from Crewe to Euston 
was 79-7 miles per hour, as against the 70-2 m.p.h. for 
which the time-table had provided. This was sufficiently 
noteworthy, but more remarkable, as evidence of con- 
sistent high performance, was the figure for the 150-2 
miles between Betley Road and Euston, for which the 
average speed was 83-1 miles per hour. 


” 


quoted in our issue of July 2. The earlier figures were 
provisional only, as that issue went to press before 
the official log of the double journey was available. 
The most important correction now made relates to the 
five-miles average on the down journey north of Whit- 
more, which is 108 m.p.h., and not 106-5 m.p.h., as 
stated at first. The running of the train was remark- 
ably smooth, no difficulty being experienced in making 
notes, or walking along the gangways of the saloon 
coaches, even at the highest speeds, and the impression 
was received that the locomotive had throughout a 
considerable reserve of power in hand 


CONTRACTS. 


MARRYAT AND Scort 75, 
well-road, London, E.C.1, have the 
for the installation of two high-speed passenger lifts and 





LIMITED, Clerken 


received 


MeEssRs 


braking | ment 


The figures | 
here given differ in some cases from those originally slip-ring motor. 


in connection with the Abu Zaabal Leprosy- 
Hospital Scheme, noted on page 636 of our issue of 
June 4, we now learn that the Egyptian Ministry of 
Public Works, Cairo, has postponed the closing date from 
July 5 to August 5. (T. 27,384/37.) 

Centrifugal Sewage Pumps, four, horizontal type, with 





motors and switchgear. Town Council of Springs, 
Transvaal ; August 29. (T.Y. 25,109/37.) 

| Machine Tools, comprising a 20-in. circular-saw 
bench, screw-cutting lathes, emery wheel and buff, 


high-speed drilling machine, hand mortising machine, 
and shafting, brackets, pulleys, &c.,as well asa 7-5-b.h.p. 
Public Works Department, Pretoria ; 
August 13. (T. 25,110/37.) 

Penstocks and Headstocks for main pumping station 
and sewage-disposal works Singapore Municipality, 
London or Singapore ; August 11. (T.Y. 25,093/37.) 


| Workshop Machinery, comprising an electric band- 
|sawing machine, a motor-driven circular-saw bench, 
and a motor-driven hand-feed planing and surfacing 
Union Tender and Supplies Board, Pretoria ; 
(T. 25,196/37.) 
Taps and 
Harbours, 





machine. 

August 6. 
African 
16. 


South 
August 


reamers. 


Firebox-Stay 
Johannesburg ; 


Railways and 
(T. 25,106/37.) 

Portal Travelling Ww harf Cranes, electric, level-luffing, 
sixteen 4-ton; alternatively fifteen 4-ton and one 10-ton, 
|for Durban Harbour South African Railways and 
|} Harbours, Johannesburg ; August 30. (T.Y. 25,290/37.) 





contract | 


BOOKS RECEIVED. 


| United States Bureau of Labor Statistics. Serial No. R. 


an electric motor-car lift for the new extension of the | 
Royal London Mutual Insurance Society Limited, at 
2-8, Worship-street, London, E.C.2 


M essks rue Brus ELECTRICAL ENGINEERING 
Company, Limrrep, Faleon Works, Loughborough, have 
received a repeat order for a 1,500-kKW Brush-Ljungstrém 
for Rawang Tar Company, 


F.M.S 


mert the 


turbo-alternator 
Rawang, Selangor 


Messeas. BasTian AND Aucen, Limrrep, 24, Bedford- 
London, W.C.1, are to supply a 60-kW electrode 
of heating the dressing rooms at 
pool, Ayrshire. The installing 
James Compe anp Son, Limrrep, 


square, 
boiler for the purpose 
the Troon swimming 
engineers are MEssks 


103, North Hanover-street, Glasgow 


AND SIGNAL COMPANY, 


London, N.1I, 


Messrs. Westincuovse Brakt 
Limirep, 82, York-road, King's 
have received the contract for the 
Station from the London & North Eastern Railway 
Company. The installation will be of the relay inter- 
locking type, operating approximately 900 routes 
The contract includes the supply and fixing of a large 
number of multi-unit colour-light and position-light 
subsidiary signals, and approximately 300 point layouts, 
for which, as in the case of the new Leeds station, the 
Railway the electro-pneumatic 


aystem of operation 


Cross, 


Company has selected 


Messrs. Coventry Macutne Toot Works, Limirep, 
St. George'’s-road, Coventry, have received an order 
trom Russia for a mass-production screw-making plant, 


capable of producing screws at a rate approaching 
100 per minute 

Messrs. HARLAND AND Woutrr, Liwrrep, Belfast, 
recently supplied a 400 h.p., two-cycle, traction type 


8-cylinder, Diesel engine to the Canadian Pacitic Railway 
for installation in a railear in place of a petrol engine 
which had been damaged by fire. We understand that 
satisiactory reports have received of the 
pertormance of the engine, the consumption of 
which is one gallon per 4-5 miles. 


been 


fuel 


very 








Nores FROM THE Norru ERRATUM We regret that 
in the paragraph on shipbuilding in the “ Notes from 
the North " column on page 43 of our issue of last week, 
the position of two orders for 11,000-ton troop-carrying 
motorships was inadvert *ntly reversed Messrs. Barclay, 
Curle and Company, Limited, Whiteinech, are. in fact, 
building the veasel for the P. & O. Steamship Company, 
and Messrs. The Fairfield Shipbuilding and Engineering 
Company, Govan, the ship for the Bibby Line 


Attoy Mertats Review.—The current issue of the 
quarterly journal Alloy Metals Review, published by 
Messrs. High Speed Steel Alloys, Limited, Ditton-road, 
Widnes, Lancs, contains a number of interesting articles 
and notes dealing with various applications of high- 
uracde alloy steels and other similar materials. One of the 
included is entitled Vanadium Steel to Damp 
and relates to a flexible coupling embodying 
vanadium-steel apring Another article describes a 
copper-chromium-molybdenum cast-iron Diesel-engine 
head 


articles 
Shock 
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eviinder 


resignalling of York | 


547. Hourly Entrance Rates of Common Laborers in 
20 Industries, July, 1936. By R.S. Brttcrs. Wash- 


| ington : Su} erintendent of Documents. 

| Kostenbe rechnungen im Wasserbau und Grundbau. By 

| Dr. Inc. e.w. Anmi~ Scuoxurrscn. Vienna: Julius 
Springer. [Price 66 marks. } 


| Report to the Minister of Transport upon the Accidents 
which Occurred on the Railways of Great Britain during 
the Year 1936. London: H.M. Stationery Office. 
[Price le. net.) 


Road and Rail Traffic Act, 1933. 


Second Annual Reports 


of the Licensing Authorities, 1935-1936. (Covering the 
Period ist October, 1935, to 30th September, 1936.) 
London: H.M. Stationery Office. [Price 5s. net.] 


Council. Industrial Health Research 


Medical Research 


Board. Report No. 79. An Investigation into the 
Sickness Experience of London Transport Workers, 
with Special Reference to Digestive Disturbances. By 


4. Braprorp Hu London: H.M. Stationery 
Office. [Price 6d. net . 

Bridges in History and Legend By 
Watson and Dr. Sara R. Warson. 
Emity M. Watson. Cleveland, Ohio, U.S.A. : 
Jansen. [Price 3 dols. 50 cents.] 

Institute of Labour Management. Objectives of a Labour 
Policy. By C. G. Renowp. [Price 6d.| The Human 
Problems of Management. By R. Lioyp Roserts. 
[Price 6d.) London: Offices of the Institute, 52, 
Grosvenor-gardens, 8.W.1. 

Structural Steelwork for Buildings. By H. P. 
London : Crosby Lockwood and Son, Limited. 
2s. 6d. net 

Reinforced Concrete 
Crosby Lockwood 
net.] 

University of Minnesota 
tion Bulletin No. 
Building Materials. 


Dr. Witsur J. 
Illustrated by 
J. H. 


SMITH. 
{Price 


London : 


2s. 6d. 


«8, 


By J. McHarpy Youne. 
and Son, Limited. [Price 


Engineering Experiment Sta- 
12. Thermal Conductivity of 
By Proressors F. B. Row.Ley 
and A. B. ALGREN. Minneapolis, U.S.A.: University 
of Minnesota. [Price 1 dollar.] London: Oxford 
University Press (Humphrey Milford). [Price 7s. net.] 
National Research Council. Report of the Joint Committee 
on Roadside Development of the American Association of 
State Highway Officials and the Highway Research 
Board, 1936. Washington : Highway Research Board, 
National Research Council. [Price 25 cents.] 


The Motor Industry of Great Britain, 1937. London: 
The Society of Motor Manufacturers and Traders, 
Limited [Price 58.) 


House Production, Slum 
and Wales. Position at 


Housing 
England 


Ministry of Health. 
Clearance, d&c.. 





3lat March, 1937. London: H.M. Stationery Office. 
Price 4d. net.] 

Department of Scientific and Industrial Research. Forest 
Products Research Records—-No. 18. The Causes of 


Stain and Decay in Imported Timber. By K. Sr. G. 


CARTWRIGHT. London: H.M. Stationery Office. 
[Price 6d. net 

lowa State College of Agriculture and Mechanic Arte. 
Towa Engineering Experiment Station. Bulletin No. 
131. Physical Properties of Typical American Rocks. 
By Joun H. Grirrrre. Ames, lowa, U.S.A.: Iowa 
State College of Agriculture and Mechanic Arte. 
Free. 


(JULY 16, 1937. 
PERSONAL. 

Mr. F. Sampson, of the sales department of the hea 
office in London of Messrs. The General Electri: 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, has been appointed assistant manager of the 


Glasgow branch of the firm, in succession to Mr. A. 8 
Biack, who was recently promoted manager. 


We are informed that an opportunity has occurred for 
Messrs. Josernx Lucas, Limirep, Great King-street, 
Birmingham, to purchase the shareholding in MEssrs. 
C. A. V. Boscu, Liurrep, Acton, London, W.3, previously 
held by Messrs. Robert Bosch, of Stuttgart, and they 
now entirely own this Company. The agreements 
between Messrs. Lucas, Messrs. C.A.V.-Bosch, and Messrs. 
Robert Bosch remain exactly as hitherto, and the 
facilities for full interchange of patents, together with all 
engineering experience will be continued. 





Messrs. THE CONSOLIDATED BRAKE AND ENGINEERING 
Company, Limirep, Windsor Works, Slough, announce 
that Mr. V. P. Rawlings, engineer and manager, retired 
on June 30, after completing nearly 30 years’ service 
with the Company. He has been appointed vacuum 
brake consultant to the Company. 

Messrs. CroyDoN ENGINEERING Company, LIMITED, 
Syncroy Works, Commerce Way, Purley Way, Croydon, 
have opened a Midlands office at Service House, 1, Fleet 











street, Birmingham, 3, to deal exclusively with all 

fractional-horsepower motor applications. 
LAUNCHES AND TRIAL TRIPS. 
‘“* Detius.”—Single-screw cargo motorship for the 


Brazil and River Plate service ; two-cycle, double-acting 
Harland-B. & W. Diesel engine. Trial trip, July 6. Main 
dimensions, 456 ft. by 62 ft., by 37 ft. 9 in. Built and 
engined by Messrs. Harland and Wolff Limited, Belfast, 
for Messrs. Lamport and Holt Line, Limited, Liverpool. 

‘“* ALDERSDALE.”’"—Single-screw oil-tank motorship ; 
four-cylinder, opposed-piston oil engine, constructed by 
Mesars. Wm. Doxford and Sons, Limited, Pallion, 
Sunderland. Launch, July 7. Main dimensions, 
464 ft. 2 in. by 61 ft. 9 in. by 34 ft. lin. Built by Messrs. 
Cammeil Laird and Company, Limited, Birkenhead, 
}to the order of Messrs. British Tanker Company, 
Limited, London, the shipping subsidiary of Messrs. 
Anglo-Iranian Oil Company, Limited, and to be taken 
over by the Admiralty on completion. 

** Goopwoop.”’—Single-secrew cargo steamer; trip 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Sunderland. 
Launch, July 7. Main dimensions, 306 ft. by 44 ft. 6in 
by 21 ft. 6in. Built by Messrs. 8. P. Austin and Son. 
Limited, Wear Dock Yard, Sunderland, to the order of 
Messrs. Wm. France Fenwick and Company, Limited, 
London. 

* Port Hauirax.”’—Single-screw cargo motorship for 
service between Canada and New Zealand; Swan. 
Hunter-Doxford opposed-piston, four-cylinder engine 
Launch, July 7. Main dimensions, 433 ft. by 59 ft 
by 39 ft. 5 in. Built and engined by Messrs. Swan. 
Hunter, and Wigham Richardson, Limited, Wallsend 
on-Tyne, for Messrs. The Port Line (Commonwealth and 
Dominion Line, Limited), London. 


“No. 24.”—Twin-screw, 1,100-ton steam hopper 
| dredger, fitted with three Priestman grab cranes for 
dredging to a depth of 60 ft. below water level ; triple- 
expansion engines. Launched, complete and ready for 
work, July 7. Built and engined by Messrs. Wm. Simons 
and Company. Limited, Renfrew, for the Mersey Docks 
and Harbour Board. 


le- 





** BoaRDALE.”’—Single-screw oil-tank motorship : 
four-cycle, single-acting six-cylinder Diesel engine. 
Trial trip, July 7. Main dimensions, 463 ft. by 61 ft. 6 in. 
by 34 ft. Built and engined by Messrs. Harland and 
Wolff, Limited, Govan, to the order of Messrs. The British 
Tanker Company, Limited, London. It is expected 
that she will shortly be transferred to the Admiralty 
for service as a Royal Fleet auxiliary. 

“Sir SHANMUKHAM.”’—Twin-screw hopper barge for 
work at Cochin; triple-expansion engines. Launche«d 
with all machinery on board and ready for work, July 9. 
Built and engined by Messrs. Wm. Simons and Company. 
Limited, Renfrew, to the order of the High Commissione! 
of India. 


** ENGLISHMAN.’’—WSingle-screw ocean -going and salvage 


tug : triple-expansion engine fitted by Messrs. C. D. 
Holmes and Company, Limited. Launch, July 10 
Main dimensions, 135 ft. by 30 ft. by 16 ft. Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorks, for Messrs. United Towing tn 
Limited, Hull. 

* KILKENNY.”’—Single-screw cargo motorship for 


the carriage of livestock ; two-cycle, trunk-piston, six- 
eylinder Harland-B. & W. Diesel engine. Completed 
recently. Main dimensions, 276 ft. by 40 ft. by 17 ft 
ll in. Built at the Dublin Dockyard Company's Ship 
yard, and engined by Messrs. Harland and Wolff, Limited. 
Belfast, for Messrs. British and Irish Steam Packet 
Company (1936), Limited, Dublin. 


“ Hopecrown.”—Single-screw cargo motorship: 
Swan, Hunter-Doxford opposed-piston, two-cycle airless- 
injection oil engine. Trial trip, July 12. Main dimen- 
sions, 412 ft. 3 in. by 57 ft. 3 in. by 38 ft. Built and 
engined by Messrs. Swan. Hunter, and Wigham 
Richardson, Limited, Wallsend-on-Tyne, for Messrs 
The Clive Shipping Company, Limited, Newcastle-upon 
| Tyne. 
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NOTES FROM THE SOUTH-WEST. 
Carvirr, Wednesday. 

Welsh Coal Trade.—The Italian trade attracted a good 
deal of interest in the Welsh steam-coal market last 
week, following the announcement made in the House of 
Commons by the Secretary for Mines warning operators 
to adopt a cautious policy in accepting further _onernee 
from this source. It was pointed out that there was a 
danger that payments through the clearing house arrange- 
ment might fall into arrear owing to the slow rate at which 
funds were becoming available. So far, however, local 
shippers have received payment within three or four 
weeks of completing shipment. It was not felt that the 
position would become as serious as it did a few years 
ago, when Italy owed this district about 2,000,000l. for 
coals and payments were two years in arrear. Italy 
has been a big purchaser of South Wales coals since the 
conclusion of the Anglo-Italian Commercial Agreement 
at the close of last year, and orders have been placed 
for about 800,000 tons of coal for delivery this year, half 
of which has already been shipped. In addition, orders 
have been received for a similar quantity for shipment in 
1938. The general opinion was that the increased cost 
of coal and freight, since the agreement was concluded, 
was responsible for the exhaustion of funds and it was 
hoped that a satisfactory solution would be evolved 
when the meeting between the British and Italian 
Governments, announced by the Secretary for Mines, 
took place. Meanwhile, demand from all sources was 
quiet last week. It was apparent that leading overseas 
buyers were relying on their present stocks to cover their 
current needs and were withholding placing orders in 
respect of forward requirements in the hope that there 
would be a reduction in prices. As collieries hold well- 
tilled order books for some time ahead, however, sellers 
were not pressing and there seemed little likelihood of 
any material easing in present values for a long time to 
come. Large coals were more freely offered, but quota- 
tions were steadily held. Peas and beans were still 
scarce, while dry nuts were difficult to secure and strong. 
Some of the small descriptions were more plentiful, while 
throughs met a quiet request. The demand for cokes 
was again in excess of the available supplies and high 
figures ruled. Patent fuel and pitwood were only 
sparingly available and steady. 

Iron and Steel Trade.—Favourable conditions were 
maintained in the iron and steel and allied industries of 
South Wales and Monmouthshire last week, and demand 
generally was active. Although productions were again 
on a good scale, fresh business was only accepted with 
reserve as most works were fully engaged in keeping pace 
with deliveries under standing contracts. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.-Consequent upon the bringing into 
operation of new melting capacity, Sheffield’s steel out- 
put shows a further increase. During the first four 
months of this year, production totalled 570,100 tons, 
the highest ever recorded in any four months. The 
tonnage for the same period last year reached 521,300 
tons, and in 1935, 451,800 tons. The demand for all 
classes of steel attains record dimensions. One of Shef- 
field’s biggest firms is reported to have booked more 
orders in the first three months of this year than during 
the whole of 1932. There is an exceptionally strong 
demand for basic steel, while acid steel requirements show 
a further increase. The scrap position is easier. Locally, 
the price of basic-steel scrap is around 65s. per ton in 
lots of 500 tons or more. Over 8,000 tons of scrap 
were imported at Hull last week, while Goole accounted 
for 1,930 tons. An active state of affairs exists through- 
out the heavy machinery and engineering branches. 
Business in hollow-forged steel drums is particularly 
brisk, the electrical industry being good customers. 
Sheffield continues to do a good trade in shipbuilding 
requisites ; producing works are operating to capacity. 
Those firms specialising in the manufacture of materials 
and products for the Government's Defence programme 
are keeping pace with demands. There are no arrears of 
contracts. Sheffield Corporation Electricity De ent 
has accepted a tender from Messrs. Birtley Company, 
Limited, Durham, amounting to 21,970l., for the supply 


and erection of coal-handling plant at the Blackburn. 


Meadows Generating Station. The tender of Messrs. 
lhe Electric Construction Company, Limited, Wolver- 
hampton, amounting to 3,654l., was also accepted for the 
supply and erection of two 750-kV glass-bulb mercury 
are rectifiers and equipment at Kelham Substation. 
Che Transport Committee has authorised the sale to 
Messrs. Thos. W. Ward, Limited, of 70 tons of old tram 
rails at 31. 188. ld. per ton. No material change has 
taken place in the medium and lighter branches. All 
types of special steels are in heavy request. The demand 
for automobile steel, drop forgings, gearboxes, clutch 
plates, and other accessories is in excess of last year’s 
standard. The tool-making branches are exceptionally 
busy and orders are accumulating at some works, owing 
to the difficulty in obtaining materials. All types of 
building-trade tools are in demand, while there is a 
growing market for engineers’ small tools, machine tools, 
machine knives, twist drills, and hacksaws and blades. 
South Yorkshire Coal Trade.—Sheffield Corporation 
are to lodge a formal complaint with the Midland (Amal- 
gamated) District Committee of Investigation, set u 
under the Coal Mines Act, 1930. They contend that 
prices quoted are unfair, inequitable, and contrary to the 
public interest ; that a considerable portion of the coals 
offered are of low quality and unsuited for the require- 
ments of the Electricity Department ; and that the 








quota for the district is insufficient to enable the individual 
colliery undertakings to offer adequate supplies of the 
quality of the coal required by the Department. The 
export position shows little change. Demand for prompt 
shipment is quiet. Few inquiries are circulating for 
forward delivery. More supplies are available, though 
there is some difficulty in obtaining washed singles and 
smalls. Hull coal exports for the week ending July 6 
totalled 23,863 tons. A bright tone prevails on inland 
account. There is a strong demand for steam coal, 
Manufacturing fuel is also in active request. Iron and 
steel works continue good customers. Demands for small 
coal are not easily satisfied. The call for house coal 
shows a further decline. Quotations : Best branch hand- 
picked, 27s. 6d. to 29s.; best South Yorkshire, 248. to 
26s. ; best house, 22s. to 22s. 6d.; best kitchen, 18s. 6d, 
to 20s. ; best Derby selected, 23s. 6d. to 248. ; best Derby 
seconds, 22s. to 23s.; best Derby brights, 19s. 6d. to 
21s. 6d.; best large nuts, 18s. 6d. to 19s. 6d.; and best 
kitchen nuts, 16s. 6d. to 17s. 6d. 








NOTES FROM THE NORTH. 
GLASGOW, Wednesday. 


Scottish Steel Trade.—Considerable activity prevails 
this week at the various Scottish steel works and con- 
sumers of all classes of steel material are pressing for 
deliveries; but, unfortunately, all demands cannot be 
overtaken before the works close on Thursday for the 
holidays. The workmen are due for a rest after the stren- 
uous time they have put in since the beginning of the year, 
and plant is requiring overhaul. The repair squads will 
have a busy time next week in preparation for the 
restart. The supply of raw material is somewhat better 
and is likely to be more plentiful before long. A certain 
amount of new business is being placed, but little or 
none can be accepted for delivery under four to six 
months. The position with regard to black-steel sheets 
shows no change and activity at the works is most 
pronounced this week. The current output is on a large 
scale, and the tonnage booked ensures steady running 
when work is resumed after the holidays. The following 
are the market quotations :—Boiler plates, 11. 188. per 
ton ; ship plates, 11/. 8s. per ton ; sections, 111. 0s. 6d. per 
ton ; medium plates, lil. 15s. 6d. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 
per ton: and galvanised corrugated sheets, No. 24 gauge, 
in minimum 4-ton lots, 191. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—The usual pre-holiday rush is 
being experienced by the malleable-iron makers of the 
West of Scotland this week and everything possible is 
being done to expedite deliveries. The scarcity of raw 
materials has been all against a larger output, but there 
are signs of improvement in this respect and the autumn 
months are likely to be less worrying. The same remark 
applies to the re-rollers of steel bars, who have a large 
volume of business booked, but better supplies of semies 
are now almost a certainty before long. Prices are with- 
out change, and are as follows :—Crown bars, 121. 7s. 6d. 
per ton for home delivery, and 111. 17s. 6d. per ton for 
export ; and re-rolled steel bars, 11/. 188. per ton for 
home delivery, and 111. per ton for export. 


Scottish Pig-Iron Trade—In the Scottish pig-iron 
trade urgent demands for deliveries are the order of the 
day, as all consumers have been pressing for supplies 
recently. Every ton turned out by the furnaces in blast 
is going rapidly into consumption, and practically no 
stocks are being held at the works Supplies of iron- 
ore are a little more plentiful, and the position is not 
quite so difficult. The following are to-day’s market 
quotations :—Hematite, 61. 3s. per ton, and basic iron, 
5l. 7s. 6d.per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 13s. per ton, both on trucks at makers’ yards. 

Shipbuilding.—Although Clyde shipbuilding firms have 
not announced any new contracts this month, three have 
been placed on the East Coast. Messrs. The Caledon 
Shipbuilding and Engineering Company, Limited, 
Dundee, have booked an order to build a semi-tanker of 
5,000 tons deadweight for Messrs. The Colonial Sugar 
Refining Company, Limited, of Sydney, New South Wales. 
Messrs. The Grangemouth Dockyard eres om Limited, 
have received an order from the Admiralty for a naval 
store-carrying vessel of about 1,200 tons gross. i 
vessel, which will be fitted with Diesel engines, will have 
a high standard of accommodation for both officers and 
crew. Messrs. Henry Robb, Limited, Leith, have 
received a contract to build a twin-screw motorship for 
an American owner. This new vessel is to be used on 
special service. 








GronogicaL SuRVEYs in Canapa.—It is announced 
that the Canadian Department of Mines and Resources 
at Ottawa is sending out this summer 52 survey parties, 
whose work is expected to contribute materially to the 
development of the natural resources of the Dominion ; 
41 rties will be principally engaged in exploraiory 
work, and the remaining 11 in topographical mapping, 
the total personnel amounting to about 300 men. 





Tue InstiruTion or Exvecrrica, EnoiIngeers.—The 
Council of the Institution of Electrical Engineers has 
awarded a number of miums in respect of student- 
members’ papers during the 1936-37 session. 
Premiums to the value of 101. have been awarded to 
Messrs. J. E. Houldin, W. E. Laycock and P. M. Newman, 
and premiums to the value of 5l. to Messrs. H. K. 
Bourne, W. J. Cozens, J. D. Evershed, J. W. Fair, 
G. V. Harrap, D. N. A. James, G. Ovens, and J. A. 
Stanfield, 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Makers of Cleveland pig 
have no marketable iron, but have just a little more 
tonnage than of late for distribution among home 
consumers under the system of rationing that has ruled 
for some time. Supply, however, is still very inadequate. 
Local consumers continue to complain that deliveries 
are on an embarrassingly short scale, and they readily 
take up the few small lots of products of other iron 
centres, at home and abroad, that occasionally become 
available for purchase. Ironmakers are still hampered 
by heavy arrears of delivery under contracts, some of 
which should long since have been completed. Merchants 
are not without hope, however, of soon obtaining command 
of some of the tonnage bought for export and much 
overdue for shipment abroad. Fixed minimum prices 
remain at the level of No. 3 quality of iron at 101s. 
delivered to users in Tees-side area. 

Hematite.—Buyers of East coast hematite are keen to 
negotiate for extensive supplies over periods considerably 
ahead, but producers are more concerned in reducing 
their burden of commitments than in booking new 
orders, and will not sell for delivery beyond the end of 
September, and then only in very moderate quantities 
to regular home customers. Tonnage transferred to 
second hands under old contracts for shipment to the 
Continent is infrequent and on a very limited scale. 
Market quotations keep at the equivalent of No. 1 
grade of iron at 123s. delivered to North Eastern England 
and to Scotland. 

Basic Iron.—There is no basic iron for sale, the whole of 
the output continuing to pass into use at producers’ steel 
works. Nominally the price still stands at 100s. 


The Re-kindling of a Blast-furnace.—The second reno- 
vated blast-furnace at the Seaton Carew works of Messrs. 
The South Durham Steel and Iron Company, Limited, 
has just been blown in, bringing the om of stocks in 
operation on the North East Coast up to 35. The extra 
furnace will produce basic iron for the firms’ steel works. 
New coke-oven plant has already been installed at Seaton 
Carew and is in action. 

Foreign Ore.—New business in foreign ore is still 
difficult to put through, but imports under old contracts 
are adequate for present requirements. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is passing steadily into use. Sellers 
are not disposed to name below the basis of good medium 
qualities at 40s. delivered to Tees-side works, and report 
they could make substantial contracts on those terms for 
supply over periods next year but are unwilling to 
commit themselves so far ahead. 

Manufactured Iron and Steel.-The huge output of 
semi-finished and finished iron and steel is taken up as it 
becomes deliverable and customers’ pressure for larger 
supplies is incessant. Inadequate supply of steel semies, 
despite increased local make, and eer imports of 
Continental products, is causing much inconvenience to 
re-rollers. All descriptions of finished steel are in 
unabated demand. Structural work, shipyard require- 
ments and the needs of railway companies continue to 
absorb a large proportion of the make. Sheet makers are 
very busy and are booking further orders. At the time of 
writing, an announcement of the extent of the rise in 
finished iron prices had not been made. Advance of as 
much as 2l. per ton has been mentioned as likely. 
Principal market quotations for home trade stand at: 
Common iron’ bars, 111. 17s. 6d; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel rivets, 161. 2s. 6d.; steel boiler plates, 111. 18s. ; 
steel ship, bridge and tank plates, 111. 8s. ; steel angles, 
111. Os. 6d. ; ‘steel joists, 111. 0s. 6d. ; Tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 28. 6d.; black sheets (No. 24 gauge), 151. 15s. ; 
and galvanised corrugated sheets (No. 24 gauge), 191. 10s. 

Scrap.—The demand for scrap is unabated. Saleable 
parcels of heavy steel are eagerly taken up at stabilised 
prices—machinery metal readily realises 90s.; heavy 
cast iron is fully 87s. 6d.; and light cast iron is selling 
at 72s. 6d. 











AvusrraliaN Imports or Moror-CycLes anD Moror- 
Cars.—Of the 978 motor-cycles imported into the 
Commonwealth of Australia during March, 976 were of 
United Kingdom origin. On the other hand, of the 
7,952 unassembled motor-vehicle chassis imported, 
1,614 came from the United Kingdom, 3,030 from Canada, 
and 3,296 from the United States. 


Tue Irnon-Orne InpDusTRY IN THE UNITED Srares.— 
The iron-ore mining industry of the United States during 
1936 experienced the best year since 1930. The produc- 
tion amounted to 48,788,745 gross tons, an increase of 
60 per cent. over the 1935 output, but still 25 per 
cent. below the 1925-29 average.. The stocks of ore at 
the mines y 30 per cent. during 1936, and 
at the end of that year totalled only 5,441,608 tons, 
the lowest since 1907. 

Booxs oN MANUFACTURING PrRocEssEs.._-_We have 
received a printed list of books, contained in the stock 
of the Mitcham Public Library, on the subject of 
“* Manufacturing Processes.’’ It is felt that the list may 
be of value to others, as a guide to some of the books 
available on these subjects, and copies of the little 
pamphlet may be obtained upon application to the 
Borough Librarian, Public Library, London-road, 
Mitcham, Surrey, and enclosing a stamped, addresse«| 
envelope. 
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THE VIBRATIONS OF AIRSCREW 
BLADES. 


Enatneers seldom have a good word to say for 
vibration, since the phenomenon not infrequently 
troubles us like a ghost roaming among our ill- 
designed schemes. When matters of engineering 
design depended mainly on rules of thumb and 
tolerances might be reckoned in tenths of an inch 
instead of thousandths, oscillatory motion was 











no doubt regarded as more of a nuisance than a 
serious problem. Decrease in the weight of material 
and a corresponding increase in the working stresses 
have, however, resulted in the subject becoming a 
matter of importance when factors of safety are 
comparatively low. Certain parts of aircraft present 
outstanding examples of this, since the need for 
economy of material has led to slender structures 
which are in this connection extremely sensitive to 
the periodic forces produced by aero engines in 
particular. The stress on the blades of an airscrew, 
for instance, may well be increased to four or even 
five times the normal value ifthe torsional deforma- 
tion on the crankshaft amounts to a degree or so 
of arc, under conditions of resonance. Such an 
increase of stress calls for due consideration in view 
of the usual factors of safety employed in this class of 
construction. But there is more to be said on the 
point, for most objectionable noises can in general 
be caused when only small amplitudes of vibration 
are involved, and this adversely affects the measure 
of comfort of aerial transport. Though but different 
forms of periodic disturbance, vibration and noise 
require separate consideration with reference to the 
remedial measures to be taken. This is so because 
both the phenomena affect the passengers and 
pilots, but the former tends further to the develop- 
ment of undesirable stresses in the structure con- 
cerned, as already pointed out. While certain 
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types of oscillation arise oii from aerodynamical 
sources, others are induced by the mechanical effect 
of the unbalanced forces and couples associated 
with aere engines. This may or may not cause 
the principal parts of the system, such as the fuselage 
and airscrew, to execute large vibrations, since the 
motion depends partly on the conditions that make 
for resonance, and partly on the amount of energy 
involved in the disturbance. 

The failure of propellers on this account is a com- 
paratively rare occurrence in this country, but the 
few instances on record nevertheless suffice to 
emphasise the need for an examination of the con- 
tributory factors. The subject is of special interest 
to engineers on account of the fact that the engine 
is the principal source of disturbance in certain 
circumstances, due to variations in the driving 
torque being transmitted by way of the shaft to 


9| the airscrew. This is only one aspect of the problem 


presented by actual blades, for their form renders 
them liable to complicated oscillatory motion, even 
when the machine is making a straight course, as 
was demonstrated recently by Major B. C. Carter 
before the Royal Aeronautical Society, in a paper 
entitled ‘‘ Airscrew Blade Vibration.” The infor- 
mation contained in this contribution to the subject 
amplifies our knowledge on an extremely difficult 
matter, in so far as the experimental work was 
based on the fact that the crankshaft and propeller 
vibrate as a structural unit. 

It is easily seen that alternating stresses of con- 
siderable intensity may act on rotating blades, for 
a wide range of frequencies is commonly to be found 
in the unbalanced system of forces, and the tip- 
speed of metal airscrews may approach the speed 
of sound through air. Propellers of aluminium, for 
example, have been known to fail when the stresses 
induced by the combined action of centrifugal and 
thrust effects amounted to 3,000 lb. per square 
inch, corresponding to approximately 21 per cent. 
of the limiting stress in fatigue for the material. 
A steel blade of hollow section, to quote another 
case in point, failed under a computed stress of 
10,000 lb. per square inch with a material having 
a fatigue limit of 35,000 lb. per square inch. It 
is, of course, practicable to design blades having 
a natural frequency which does not correspond with 
the resonant characteristics of a given engine, but 
in some instances the procedure leads to appreciable 
increase in the weight of the blades. This is possible 
in the case of geared aero engines having nine 
cylinders, which can be arranged to operate with 
particular airscrews at speeds that do not cause 
the blades to vibrate in modes coming within the 
range defined by two and three nodes. The prac- 
tical solution to the problem might at first seem to 
consist in utilising propellers of a minimum weight, 
and at the same time ensuring a relatively even 
torque on the crankshaft by increasing the number 
of cylinders, but this may only lead to further 
trouble. The point may be illustrated by reference 
to engines having 14 cylinders, where the periodicity 
of firing is so high that it may produce torsional 
oscillations on the blades of an airscrew. The 
greatest measure of safety in general practice is 
consequently afforded by the use of a suitable type 
of coupling between the engine and propeller. 

The first theoretical investigations into the matter 
are probably those given on pages 53 and 455 of 
ENGINEERING, vol. civ (1917), so that the subject is 
not new. Increase in both the size of aero engines 
and the use of metal airscrews during the inter- 
vening period has, however, introduced new factors 
into the general question, and the influence of these 
cannot well be studied without recourse to experi- 
mental methods of solution. This is facilitated by 
the fact that it is practicable to satisfy the principle 
of dynamical similitude when using models for this 
purpose. 

Progress must be undertaken in two steps, 
for it is first necessary to examine non-rotating 
blades before passing to the consideration of 
the same systems when working under actual 
conditions of service. Major Carter investigated 
the disturbed motion on a stationary propeller of 
metal by means of a modified unit taken from an 
ungeared engine of the radial type, with the crank- 
case arranged so that the face of the blade under 





test was approximately horizontal, an air-driven 
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vibrator being employed to produce the effect of 
periodic forces applied at the cranks. The fre- 
quency of excitation could be adjusted to give a 
number of critical speeds, and in this way the 
positions of the nodes on the blade were indicated 
by patterns of sand previously sprinkled over the 
surface of the blade. It was thus found that 
oscillation of the crank masses might cause a large 
vibration, which was observed on the blade, with a 
frequency of 7,400 periods a minute. This series of 
tests revealed further that the same airscrew 
described appreciable amplitudes with a frequency of 
5,900 periods a minute, but these were anti-phased, 
and could not therefore be initiated by vibrations 
about the axis of the shaft. In addition to these 
motions, both of which were executed in a direction 
normal to the plane of rotation, that is in a ‘‘ fore and 
aft’ direction, a blade may vibrate in the plane 
of rotation and thus give rise to edgeways displace- 
ments at particular speeds for a specified propeller. 
Much higher frequencies than those quoted above 
are associated with the edgeways type of motion, 
as was demonstrated by the tests carried out on a 
second airscrew, the fundamental frequency of 
which amounted to about 12,300 periods a minute ; 
in these circumstances it was noticed that the sand 
would not remain on the blade. As already re- 
marked, this particular mode could be produced 
by oscillation of the crank masses in certain types 
of engines. 

The recording of the vibratory motion of rotating 
blades necessitates a special technique, as is to be 
inferred from the information given in Major 
Carter’s paper, in which he refers to a method 
which has been developed at the Royal Aircraft 
Establishment. The procedure yields photographic 
records of the oscillations on the tip of blades 
relative to the hub, which are obtained with the 
aid of a film camera and a small electric lamp 
secured to the blade under examination. It is thus 
possible to identify, from the records of the fore and 
aft displacements, the “‘ orders ” of the component 
vibrations in terms of the speed of rotation. A 
notable feature of this part of the work lies in the 
fact that the weight of the lamp and wiring did not 
greatly affect the effective mass and stiffness of 
the blade, while the apparatus was sufficiently strong 
to withstand a centripetal acceleration corresponding 
to 4,000 times that of gravity when referred to the 
tip of an airscrew measuring 9 ft. 4 in. in diameter 
and rotating at 1,600 r.p.m. The configuration of 
the path described by a point on the rotating 
system is well demonstrated by the results obtained 
with a nine-cylinder radial engine of the ungeared 
type when running at 1,500 r.p.m., since one of the 
propellers executed a complex motion consisting of 


second-order axial and fourth-order edgeways 
vibrations. 
Taken together, these displacements caused 


points on the blades to describe, with a periodicity 
equal to twice that of the shaft, a skewed figure of 
eight having maximum dimensions equal to 24 in. 
in the fore and aft direction, and 4 in. edgeways 
with respect to the hub. It is easily to be inferred 
from these magnitudes that the material in ques- 
tion is subjected to severe stresses under service 
conditions, and these alternating loads are liable to 
sudden increase when the rotating system is opera 
ting in a state of resonance. 

Whatever experimental method is used with the 
object of determining the elastic characteristics for 
a prescribed system, it is essential that the modes 
associated with the observed critical speeds shall 
be known in terms of the constraint exerted by the 
hub in particular, and the other parts of the mech- 
anism in general. There are several inter-related 
factors implicated in this problem alone, and these 
are of such a nature that a solution depends chiefly 
on experiments with models of actual propellers. 
(his procedure enables an investigator to introduce 
into the relevant system connections having appro- 
priate degrees of flexibility, for the possible range 
of variation in the coefficients of stiffness is the 
most important of the unknown factors in this 
sphere of research. Each advance in the art of 
flying presents new aspects of the matter, as is 
exemplified by airscrews with variable pitch, so 
that further contributions to the subject may 
reasonably be looked for. 
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EFFICIENCY IN DESIGN. 

Ir, when designing a new machine, the question 
were asked what major factors would control its 
ultimate success, the reply would not be far wrong 
if three were cited : purpose, appearance and manu- 
facture, for its purpose must, of course, be satis- 
factorily fulfilled, it should look well and it should 
be made with no more labour or material than is 
necessary. Generally speaking, these aspects of the 
subject do not receive equal concentration of 
thought—a prime requirement in any successful 
effort. Although it is rarely within the competence 
of any one draughtsman to meet all three condi- 
tions, such all-round competency is commonly and 
somewhat unreasonably expected of men. Ingenuity 
of invention may be accompanied by an eye for 
nice lines, but it by no means always goes with 
inexpensive designing—rather the reverse. 

It is probably correct to say that very many 
engineering and scientific achievements of the last 
hundred years suffered centuries of delay for lack 
of the manufacturing facilities which ultimately 
made them possible. To-day, few things are beyond 
the capacity of our workshops—a dangerous fact 
for that type of draughtsman or drawing-office 
which thinks the job done if the new machine 
fulfils its primary purpose; dangerous, because 
economics may be thrust out of the picture. 

Of the three requirements above mentioned, 
manufacture has been placed last, but that is 
scarcely its proper place, since uneconomic construc- 
tion may ruin the whole project. Two machines, 
one, say British, and the other foreign, may produce 
equally admirable results ; but if one has benefited 
by having specific thought expended upon it from 
the point of view of ease of manufacture, that will be 
the machine most likely to capture a market. Is not 
the professional duty also a national one (having 
the world as our client), to make every design as 
free from the reproach of extravagance as of in- 
efficiency ? 

In looking over any piece of mechanism, the 
engineer’s first thought is, usually, ‘“‘ How is it 
made ?’’ The workmanlike appearance of the whole 
will be noted critically, the accessibility of its 
assemblies considered, and the simplicity of its more 
or less easily-made details studied. “* This designer,” 
he may (or may not) say, “‘ knows his job. Nice 
curves, round corners and a flat back for machine 
moulding of that bracket; all those joints alike 
and milled from the bar. Not afraid, either, of solid 
bearings where some folk would split them. Plenty 
of room for spanners round all the nuts, and not too 
many different sizes of nut, which will save drill 
changing in the machine shop.” Such points as 
these, together with many others not directly 
discernible, are features of the perfect machine; 
limits will not be unnecessarily fine ; bolt clearances 
reasonably large to ensure quick assembly and 
erection (especially erection); and the various 
metals correctly chosen and proportioned. Expen- 
sive cores in castings will be avoided, and so on. 

Honesty compels the admission that this stage is 
not unusually reached only gradually and after the 
machine has been in manufacture for some time, 
and then only, of course, at all the expense and 
inconvenience to which any change of detail must 
give rise. Sometimes, indeed, these are too consider- 
able to make the suggested economy worth while, 
and so the wrong becomes perpetuated. It is not, 
however, to be expected that every designing 
draughtsman can have the knowledge required for 
all the work that may fall to him, however much 
concentration he may bring to bear on it on his 
board. After all, his main job is to get out a 
machine that will work, and all knowledge outside 
this is extraneous in character and acquisition. 
In a small office there is usually sufficient intimacy 
with the various foremen to form some sort of safe- 
guard, but in large works (where it really matters 
much more) the drawing-office is often completely 
estranged from the works. In such cases the work- 
manlike method seems plainly to lie in the employ- 
ment of a qualified censor, through whose hands all 
drawings must pass before issue to the shops. A good 
beginning is thus secured, and expensive errors are 
obviated before they become translated into solid 
facts, and the first machine even is constructed on 
lines which may be reasonably permanent. To the 
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possible drawing-office objection that the launching 
of the new machine—with its cargo of high hopes— 
will be thereby delayed, there are two answers : 
(a) Delay may not necessarily follow, because time 
may be saved in the shops by some practical sugges- 
tion; and (6) a final scrutiny before taking the 
chance of another irretrievable step is in itself not 
a bad thing. Further, there is much to be said 
for the free association of such a censor with the 
draughtsmen at any stage of their work, even while 
it is taking form on their boards. 








NOTES. 


Tue British AssociaTiON MEETING AT 
NOTTINGHAM. 


THE meeting of the British Association will be 
held this year in Nottingham, from September | to 
September 8, under the presidency of Professor 
Sir Edward Poulton, LL.D., F.R.S. The recep- 
tion room will be in University College, where most 
of the sectional meetings will also be held. Sir 
Alexander Gibb, G.B.E., F.R.S., will be President of 
Section G (Engineering), and Wing-Commander T. R. 
Cave-Browne-Cave, C.B.E., University College, 
Southampton, will again be Recorder. The 
proceedings of Section G will open on the morning 
of Thursday, September 2, with the presidential 
address, and this will be followed by a paper on 
“The Analysis of Elastic Structures by the Methods 
of Deformation-Energy and Remainder Distribu- 
tion,” by Mr. E. H. Bateman, M.A., A.M.Inst.C.E. 
On the morning of the following day, Professor F. C. 
Baily and Mr. A. P. M. Fleming will open a discussion 
on “ The Training of University Graduates for the 
Engineering Industry,” and in the afternoon a lecture 
and demonstration on “The Engineering Problems 
of the River Trent Catchment Board” will be 
delivered by Mr. W. H. Haile, M.Inst.C.E., at the 
offices of the River Trent Catchment Board. The 
first item on the programme for the meeting of 
Monday morning, September 6, will be a paper by 
Dr. Oscar Faber, M.Inst.C.E., on “Some Aspects 
of Heating and Air Conditioning,” after which Mr. 
A. Swan, of the Royal Aircraft Establishment, 
Farnborough, will read a paper entitled ‘* Problems 
of the Altitude Record Flight.” A third paper to be 
taken on Monday morning will be one by Professor 
H. W. Swift, M.A., D.Sc., and Dr. H. L. Haslegrave, 
M.A., dealing with “Experiments on Sleeve- 
Bearing Lubrication.”’ On the following day three 
papers will be taken, one by Professor E. W. Mar- 
chant, D.Sc., on “* Electrical Vibrations, with Special 
Reference to their Application in Television,” one by 
Mr. L. H. Pomeroy, M.I.Mech.E., M.1.A.E., on 
“The Design of Motor Vehicles in the Interests of 
Traffic Safety,” and one by Mr. E. G. Herbert. 
M.I.Mech.E., on ‘“‘ A Continuous Hardness Test.” 
The meeting will conclude on the morning of 
Wednesday, September 8, with a paper by Dr. 
L. G. A. Sims, entitled ‘* Specification of the A.C. 
Method in Permeability Measurement.” As is usual 
at these meetings a number of interesting visits 
and excursions have been arranged. We should 
mention, however, that the programme as given 
above is of a preliminary character and is subject 
to possible modification. The offices of the 
British Association are Burlington House, 
London, W.1. 


at 


INSTITUTION OF ELECTRICAL ENGINEERS OVERSEAS 
MEMBERS’ CONVERSAZIONE. 


The Conversazione of Overseas Members of the 
Institution of Electrical Engineers was held at 
the Institution Building, Savoy-place, Victoria- 
embankment, on Wednesday, July 7. About 
160 guests were present and were received by the 
President, Mr. H.T. Young, and Mrs. Young. The 
object of this function, which has been held annualls 
since 1932, is to give an opportunity for members 
who are occupied in distant countries, and may be 
visiting home, to get in touch with the Council and 
especially with the Overseas Committee. On this 
occasion, there were representatives from Spain. 
Hungary, South Africa, Persia, Brazil, India, China. 
Burma, Australia, New Zealand, Argentina and 
Jamaica. The proceedings included a short address 
by Dr. P. Dunsheath, O.B.E., on “ The Electron 
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at Work and Play,” in which the lecturer repeated 
some of the experiments and gave as much as was 
possible in the time of the substance of his recent 
address as Chairman of the Transmission Section. 
The activities of an electron in a dielectric might, 
he said, be classified under two separate headings, 
viz., the static and the dynamic. One of the effects 
of the former condition was shown by dipping a 
metallic rod into the upper surface of a small 
quantity of insulating oil contained in a vessel 
with a metal base. The surface rose slightly 
owing to surface tension. If, however, a charge 
was applied between the rod and the base, the 
height was increased owing to the differences 
in the permittivity of oil and air. Moreover, if 
globules of castor oil were dropped into a lighter 
transformer oil, they would fall by gravity, but on 
subjecting the system to an electric stress the castor 
oil would be drawn into the field, owing to its higher 
dielectric constant. Similarly, a globule of trans- 
former oil in a medium of castor oil would be expelled 
from the field. From the practical point of view this 
type of electronic activity did not become serious 
until the very highest voltages were reached. The 
case with dynamic ionisation was very different. 
Air was forced into the mass of insulating oil round 
a cable so that an emulsion was formed and, in 
practice, if the lead was cut off square, the loose 
oil on the surface of the paper was first cleared 
away and then that in the substance of the paper 
itself was attacked. A further phenomenon due 
to the same cause, which the lecturer illustrated, 
was that of tree burning. This was analogous 
to the well-known Lichtenberg figures, and explained 
why a cable might fail after months of service. 
At the conclusion of the address, talking films of 
Sir Oliver Lodge and Colonel R. E. B. Crompton 
were shown and, subsequently, there was a reunion 
in the library. 


THE WorLD PowreR CONFERENCE. 


At a meeting of the International Executive 
Council of the World Power Conference, which was 
held in Paris on Tuesday, June 29, under the 
chairmanship of Sir Harold Hartley, C.B.E., F.R.S., 
and at which no less than 21 National Committees 
were represented, it was decided to accept the 
invitation of the Austrian National Committee to 
hold a sectional meeting in Vienna at the end of 
August and the beginning of September, 1938. The 
topics to be discussed at this meeting will centre 
round the energy requirements of agriculture, small- 
scale industry, the household, public lighting, and 
electric railways. All these will be considered both 
from the technical and the economic aspects. Con- 
sideration was given to holding a second Chemical 
Engineering Congress of the World Power Conference 
in Berlin in 1940 and to a proposal from the Jap- 
anese National Committee that the fourth Plenary 
Meeting of the World Power Conference should be 
held in Tokyo in 1942. The Japanese Government 
has associated itself with this invitation and has 
promised its entire support. The invitation was 
enthusiastically accepted. It will thus be seen 
that the programme of the World Power Conference 
during the next five years includes one Plenary 
Meeting and two Sectional Meetings, which is 
ample evidence of the continued vitality and 
increasing influence of this thirteen-year old move- 
ment. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 

The shipbuilding returns of Lloyd’s Register of 
Shipping for the second quarter of the present 
year show that the total tonnage of the merchant 
vessels, of 100 tons gross and upwards, under con- 
struction in Great Britain and Ireland on June 30, 
namely, 1,199,973 tons, is greater by 185,519 tons 
than the total of the vessels building on March 31, 
and exceeds by 351,241 tons, or upwards of 40 per 
cent., the figure for June 30, 1936. The present 
total, which is made up of 171 steamers aggregating 
711,109 tons, 100 motorships comprising 485,914 
tons, and 14 sailing ships and barges making together 
2,950 tons, is, in fact, the highest quarterly total 
recorded since June, 1930, and exceeds considerably 
the aggregate tonnage under construction in the 


more, during the last three months, construction was 
commenced upon 367,698 tons of shipping in our 
shipyards and 252,608 tons were launched, showing 
increases, over the corresponding totals for the 
March quarter, of 114,205 tons in the shipping 
commenced and of 76,922 tons in that launched. 
The total tonnage of the merchant ships under 
construction abroad on June 30 was 1,682,887, 
which figure is about 245,000 tons in excess of the 
total for March 31. During the June quarter, 
596,645 tons of shipping were commenced overseas 
and 467,698 tons were launched, showing, as com- 
pared with the previous three months, increases of 
113,792 tons in the shipping commenced and of 
164,734 tons in that launched. Of the four leading 
shipbuilding countries overseas, Germany and 
Japan retain first and second places, respectively, 
with 416,881 tons and 318,277 tons of shipping 
under construction. The United States moves up 
to third place with 198,654 tons, and Holland drops 
to fourth with 188,464 tons. The vessels building 
in the world’s shipyards on June 30 included 13 
steamers and 35 motorships of between 8,000 tons 
and 10,000 tons each; 5 steamers and 33 motor- 
ships of between 10,000 tons and 20,000 tons each ; 
5 steamers and 5 motorships of between 20,000 
tons and 30,000 tons each, and 4 steamers each 
exceeding 30,000 tons. The total horse-power of 
marine engines, either under construction at works 
or being installed on board vessels on June 30, was 
3,039,079. Out of this total, 503,110 i-h.p. repre- 
sented reciprocating steam engines, 683,955 s.h.p., 
steam turbines, and 1,852,014 i.h.p., oil engines. 
Great Britain and Ireland was responsible for 
1,090,460 h.p., and occupied first place. Germany 
was second with 444,854 h.p., Japan third with 
386,205 h.p., Holland fourth with 198,663 h.p., 
Sweden fifth with 196,830 h.p., and Italy sixth with 
185,500 h.p. All other countries were responsible 
for outputs of marine machinery of less than 
150,000 h.p. 


THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 50.) 
ENGINEERING DEPARTMENT—(continued). 

Properties of Metals at High Temperatures. 
Creep. Pipe Flanges and Bolted Connections.— 
Another aspect of the behaviour of materials under 
the action of complex stresses is represented by an 
investigation of creep properties under a combina- 
tion of tension and torsion in which a stage has 
been reached at which conclusions of interest may 
be drawn. As a means of simplification in the early 
part of this work, the specimen employed was of 
tubular form, the material being a magnesium alloy 
having an atomic lattice arranged in hexagonal 
planes. It was found that this material, after being 
strained, could be restored to its original condition 
by being annealed at 340 deg. C. By applying this 
treatment between successive tests, it was possible 
to utilise the same specimen for a comprehensive 
series uf pure tension, pure torsion and combined 
tension and torsion tests at a temperature of 
200 deg. C. As the result of cold straining, 
followed by the annealing treatment, the hexag- 
onal planes of the crystal lattice were found to 
be oriented along the axis of the specimen and 
the alloy was thus non-isotropic when tested. 
Under these conditions, analytical methods used 
for isotropic metals are unsuitable, and the creep 
behaviour of the magnesium alloy under 
combined tension and torsion presents a very 
ecmplex problem. Scarcely less difficult to explain 
are some unusually high rates of creep observed 
at 450 deg. C. in certain samples of 0-17 per 
cent. carbon steel which formed part of a batch of 
13. carbon steels of similar composition. This 
abnormally poor creep resistance cannot be ascribed 
with certainty to variations in metallurgical struc- 
ture, chemical composition or method of manufac- 
ture, but it is possible that some unknown and 
unsuspected difference of heat treatment may be 
a predisposing cause, since other laboratory tests 
have revealed that alternative heat treatments are 
influential as regards creep propensities, alloy steels 
containing molybdenum being markedly affected in 
this respect. One other feature of molybdenum steel, 








ing when stressed at high temperature, is undergoing 
detailed study with particular reference to the 
mechanism of the origin and propagation of such 
cracks, but no definite conclusions have been reached 
as yet. 

Two tentative hypotheses have, however, been 

advanced to explain the phenomena of creep 
recovery, concerning which some interesting control 
experiments have recently been concluded. With 
regard to the main characteristics of creep recovery, 
as so far observed for a restricted range of materials, 
it may be explained that when the load is removed 
from creep-test specimens, the high temperature 
being maintained, the immediate elastic contrac- 
tion is followed by a subsequent prolonged contrac- 
tion having the characteristics of a recovery from 
the initial creep. This contraction takes place 
fairly rapidly at the beginning, but has been observed 
in certain instances to continue at a reduced rate for 
thousands of hours after the complete removal of 
the load, and provided the original stress be relatively 
low, to exceed 50 per cent. of the rapid elastic con- 
traction. If the load be only partially removed, 
some degree of recovery takes place, but after an 
interval, positive creep of the usual sort recom- 
mences under the reduced stress. In cases where 
the original load is re-applied to a specimen in 
which a considerable degree of creep recovery has 
taken place, it is found that creep now proceeds 
much more rapidly than just before the release of 
stress, with the result that the contraction due to 
creep recovery is soon cancelled. The extent of 
the creep recovery which has been mentioned as 
increasing with the time during which a relieved 
specimen is maintained at the temperature of the 
original creep test, has also been found to be propor- 
tional, during any given interval after the removal 
of load, to the magnitude of the original stress. 
Finally, as regards the influence of temperature, it 
appears likely that the rate of creep recovery, 
associated with a definite value of initial creep 
strain, increases as the temperature of the experi- 
ment increases. In many instances a linear 
relationship has been found to hold approximately 
between the logarithm of the time during which 
contraction is taking place, and the logarithm of 
the total contraction, the latter comprising the 
rapid elastic contraction after the removal of stress 
and the subsequent creep recovery proper. 
Under one of the hypotheses put forward to 
explain the mechanism of creep recovery, it was 
supposed that the effect was, at least in part, the 
outcome of a secular change in lattice strain, taking 
place within the individual crystals of a metal. In 
order to test this theory, a specimen fashioned out 
of a single crystal of aluminium has recently been 
tested at 160 deg. C. No evidence of creep recovery 
has been obtained. In the case, however, of a 
similar aluminium specimen comprising a few large 
crystals, stress recovery proceeded continuously for 
many hours. The “extra-elastic” theory of 
changing lattice strain has therefore been aban- 
doned as disproved, and it now appears more 
probable that creep recovery must be associated 
with variations in the resistance to deformation 
possessed by different complete crystal grains 
throughout an aggregate. If certain grains are 
relatively weak they will be more easily deformed, 
and consequently less stressed than the stronger 
grains during the process of normal creep. When, 
under such conditions, the external load is removed, 
the elastic contraction of the strong, heavily- 
stressed grains induces compressive stress in the 
weak grains accompanied by a reversed deformation 
in the direction of a creep recovery, which continues 
until such a time as the stress distribution through- 
out the whole aggregate becomes stable. The 
maintenance of a high temperature may be expected 
to promote such stress re-distribution, even to the 
extent of eventually leaving the material completely 
unstressed, since grains which were strain-hardened 
by the original creep will be subject to a gradual 
temperature softening. If this hypothesis is true, 
some evidence of stress redistribution, in the 
appearance of slip bands during creep recovery, is 
likely to occur, and tests to ascertain this point are 
being conducted on a specimen consisting of several 
relatively large crystals. 








four leading shipbuilding countries abroad. Further- 


namely, its tendency towards inter-crystalline crack- 





Among the more important creep tests having 
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immediate applications in engineering practice is 
an investigation of the behaviour, under tensile 
stress at high temperature, of alternative forms of 
stud, bolt and washer assemblies, such as are 
employed for flange connections in steam pipes. 
As part of a wider investigation to which reference 
is made below, creep tests at 975 deg. F. were 
conducted over various periods up to 1,200 hours 
on the eight different combinations shown in Fig. 4, 
the dimensions being half the size of the 1}-in. 
stud bolts recommended for 8-in. flanges in British 
Standard Specification No. 10, part 5, Table T. 
All the bolts were of alloy steel, and were about 
6 in. long by } in. diameter, screwed with 12 (B.S.F.) 
threads to the inch. The materials designated 
A, B, C and D, in the accompanying sketches and 
Tables, are all alloy steels having fairly similar 
static tensile properties, but since their specifications 
differ in several respects from those suggested in 
Appendix I of Part 5 of B.S.S. No. 10 as being 
appropriate for stud-bolt material, and since these 
differences are of importance in connection with 
creep behaviour, it is of interest to append them in 
Tables IV and V herewith, the analysis and mech- 
anical properties suggested in the B.S.S. being 
reproduced at the same time for comparison. All 
the assemblies were creep tested under a constant 
load of 4-92 tons, with the exception of specimen 
No. 1 (Fig. 4), for which a higher load of 6-63 tons 
was applied in order to give a stress of 15 tons per 
square inch in the unscrewed part of the bolt for 
comparison with the stress of 15 tons per square 
inch in the undercut portions of bolt No. 2. The 
nature of the creep distortions suffered by the 
various items comprising the bolt assemblies tested 
is illustrated diagrammatically in Fig. 5. For 
clarity, the effects are exaggerated dispropor- 
tionately, the amount of creep contributed by the 
nuts and washers, for example, being actually small 
as a rule, compared with the creep of the bolts. 
Assemblies 1 and 2, however, gave distortions of 
the nuts about the same as those of the bolts. In 
both these cases the nuts were found on the con- 
clusion of the tests to have seized on the bolts, 
while the nuts, after test No. 4, could be unscrewed 
only with difficulty. The main interest of the tests, 
however, resides in the comparative creep perform- 
ances of the different assemblies. These results, 
which include elastic deformations, are plotted in 
Fig. 6 as curves showing total extension against 
duration of test. A wide diversity of behaviour is 
at once apparent, the greatest creep being measured 
on bolt No. 5, which was screwed throughout its 
whole length, while the performance of undercut 
bolts was, in general, inferior to that of the standard 
design. It was also concluded that the use of 
mild-steel nuts, along with alloy-steel bolts, gave 
inferior results to those obtained when all parts 
of the assembly were of alloy steel. As regards the 
alloy steels themselves, it may be observed from the 
curves of assemblies 6, 7, and 8, which differ only 
in respect of the materials used, that alloy B, used 
in test No. 7, gave the best performance while 
alloy C, test No. 8, gave the worst, although it 
appears that the latter result may be partly attribut- 
able to defective material in the washers. 

In addition to the deformation of nut and bolt 
assemblies by creep at high temperature, it appears | 
from other tests that the ductility of the low-alloy | 
steels used for the bolts is markedly reduced if | 





such materials are maintained for any considerable | 
length of time at temperatures of the same order | 
as those of superheated steam. The results of | 
impact tests at air temperature, made on notched 
specimens by means of a standard 120-ft. Ib. Izod | 
machine, on two such alloy steels, before and after 
subjecting them to stress at temperatures between 
900 deg. and 1,000 deg. F., are shown in Table V1, | 
and illustrate the very considerable deterioration | 
which may occur from such heating. The corre- 
sponding changes in other alloy steels in commercial 
use for flange bolts in steam pipes are still in course 
of determination. 


The foregoing work on nuts and bolts forms part 
of an extensive research undertaken on behalf of 
the Pipe Flanges Research Committee of the 
Institution of Mechanical Engineers with financial 
and other assistance from the Department of 
Scientific Research and from a large number of 
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British engineering firms. A first report* to the 
Institution of Mechanical Engineers, of which an 
abstract has appeared in ENGINEERING, and from 
which the accompanying Figs. 4, 5 and 6 are repro- 
duced here, concluded with an account of a full- 
scale test on a bolted flange joint in an 8-in. bore 
pipe subject to live steam at 1,400 lb. per square 
inch and a temperature of 950 deg. F. In this 
test, the joint was made with a gasket composed 
of compressed asbestos, yy in. thick and reinforced 
with wire gauze. Under these conditions, con- 
tinuously maintained within close limits, the joint 
failed within 23 days, a large proportion of the 
relaxation measured over the entire assembly being 
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due to permanent distortion of the flanges, gaskets 
and nuts. With a view, consequently, to obtaining 
data for extrapolation purposes, three more full- 
scale tests are being carried out, at different tempera- 
tures and with greater initial strains in the flange 
bolts so as to maintain in them a greater elastic 


extension counteracting the combined effects of 
creep and relaxation due to change of strain. 
Abrasion and Contact Corrosion.—Among the 
mechanical properties of engineering materials with 
which the Laboratory is concerned at the moment 





* Proc. I. Mech.E£., Vol. 133, page 201 (1936). Enetn- 
BERING, vol, cxli, page 243 (1936). 
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is the very interesting one of the wear of unlubricated 
surfaces. Attention has been primarily directed 
towards a study of the phenomenon known as * wear 
oxidation,’’ which may be described as the formation 
of metallic oxide in finely-divided form over the 
mutually abrading surfaces, very much as though 
atoms were plucked by cohesion from one surface 
to the other at the point of contact, and instantly 
oxidised by the oxygen of the ambient atmosphere. 
The matter has possibilities of great practical 
importance, since experiments by Fink, and subse- 
quently by Shotter, have shown that under condi- 
tions approximating to rolling between two surfaces 
immersed in an inert atmosphere, no loss of weight 


STUD BOLT ASSEMBLIES USED IN CREEP TESTS 
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by wear takes place. In ordinary air, however, the 
oxidation of debris proceeds freely, and has been 
found, in the course of the Engineering Depart- 
ment’s tests, to exert a marked influence on the rate 
of wear. 

For these experiments the material principally 


TABLE 1V.—Cuemicat. Comrosrrion (Per Cent.) or Attoy STEELS ror FLANGE Botts. 
tly re o areeyer i rh ee | 
Material. c Si Mn | 8 P Ni Cr Mo 
! 
oe eel | s hw 
4 min 0-28 - | 0-5 - - 2-4 0-5 0-5 
max. | 0-33 0-25 0-7 | 0-08 0-03 2-7 0-7 0-7 
B 0-40 O-14 0-62 | 0-026 0-032 0-09 1-20 | 0-37 
ic 0-50 0-33 «| «(0-68 0-026 0-029 0-17 | 1-18 0-52 
dD 0-30 0-19 0-33 0-005 0-015 2-17 | 0-43 0-98 
B.S.S. No. 10, Part 5, Ap- { min 0-30 . 0-45 —- -— 2-00 0-50 0-60 
pendix I . | max. 0-40 0-30 0-70 0-05 0-05 3-25 1-25 _ 
TABLE V.—Tenstce Properties or ALLoy STeets ror FLANGE Bo cts. 
Tensile Breaking Yield | 
—— | Strength. | Point Elongation. | Reduction 
P : Tons per Tons per Per cent. P ‘’ 
j : | i er cent. 
square inch. square inch. | 
A , . ; rT - 60-0 | 48-0 18 (on 2 in.) 50 
aes ~ 
K ; ee | 61-6 56-6 24 (on 4 area) 6 
( = 61-7 51-7 25-5 ~ 56 
iD ‘ c 65-7 58-7 23 L a6 
— . f min. 45-0 _ 17 40 
B.8.8. No. 10, Part 5, Appendix I + max. 75-0 . S 





employed was a work-hardening steel containing 
0-28 per cent. carbon, and having initially a tensile 
breaking strength of 25 tons per square inch and 
a Brinell hardness of about 100. Annular speci- 
mens, 0-5 in. thick and 1-6 in. in outside diameter. 
were tested by rotating them with the cylindrical 
surfaces in forced contact under a load of 60 Ib. 


at a speed of about 300 r.p.m., the slip or relative 
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movement between the surfaces being some 5 per 
cent. The coefficient of friction was found to 
increase slowly, from a value of 0-03 at the beginning 
of a test to 0-28 after 2-5 hours, thereafter remain- 
ing constant. During this period a grey film of 
oxide formed and was continuously renewed upon 
the abrading surfaces—the “wear oxidation” 
phenomenon—and it was discovered that its 
presence must be associated with the increased 
friction mentioned above, since the rate of wear 
was much greater during subsequent tests of the 
same specimens. Simultaneously with wear, the 
surfaces were quite considerably work-hardened, 
the measured increases, above the original Hy = 100, 
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being up to 190 based on an indentation 0-03 mm. 
deep, and up to 140 based on an indentation 0-10 
mm. in depth. 

Tests on different classes of steel have revealed 
that the colour, and hence presumably the chemical 
composition, of the wear-oxidation product varies 
with the hardness of the steel, that from mild steel 
containing 0-14 per cent. carbon being quite black, 
whereas a decidedly hard steel produces the familiar 
cocoa-coloured oxide. While the composition of 
the steel itself may be influential in this respect, it 
may also be that the rate of wear and the associated 
size of abraded particles are contributory factors, 
and the question is still under determination. 

Meantime, exploratory tests have been con- 
ducted on a range of ferrous metals, from which 
two valuable general conclusions and some compara- 
tive wear data have emerged. In the first place, 
abrasion tests of mild-steel specimens wearing 
together by pure sliding, have shown that under 
this condition metallic particles are removed from 
both the abrading surfaces, and that within the 
limits of the experiments the rate of wear is directly 
proportional to the force with which the specimens 
are pressed into contact. In the second place, the 
rate of wear of 0-28 per cent. carbon steel wearing 
against the same material under the condition of 
a 5 per cent. slip has been found to vary as the 
result of the abrasive action of debris adhering to 
the specimens. Even when the debris is con- 
tinuously removed by a jet of compressed air, an 
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appreciable influence of atmospheric humidity 
remains. Systematic measurements of relative 
humidity during a large number of otherwise 
similarly conducted tests have proved that high 
atmospheric humidity gives rise to a low rate of 
wear. One other series of tests, on specimens 
machined from the flanges of rail vehicles which 
had revealed different wearing properties in service, 
have demonstrated the general point that the 
Laboratory testing machine, of which an illus- 
trated description has appeared in these columns,* 
provides a very sensitive discrimination for such a 
practical purpose. Thus, two hard specimens, 
wearing against one another, showed rates of wear 
represented by the values 0-24 and 0-26. Two 
soft specimens gave values 0-55 and 0-85. When, 
finally, a hard material wore in contact with a soft 
one, the rates of wear were in the proportion 0-06 
to 1-39, respectively. It is noteworthy that this 
last test points to the conclusion that the rate of 
wear increases with increased resistance to wear 
of the opposing material, and vice versa. 

From the preceding paragraphs it will be apparent 
that wear oxidation has many points of similarity 
with metallic corrosion, and for this reason it is of 
interest to contrast it with the phenomenon known 


TasLte VI.—Impact Tests on Alloy Steels. 


Izod (120 ft.-lb.) values obtained at room temperature. 





Mean 
tion and Energy to 
tment. Fracture, 
ft.-Ib, 


Description 


Material Pre 
Class. of Fracture. 





1 Machined from un- 53-9 Incomplete, horn 
used 0-75-in. dia- . 

meter bolt. 
1 Machined from 0-75- 6-6 Complete, 

in. diameter bolt brittle. 
after 1,368 hours’ 
stressing at 11-1 
tons per square 
inch, and at 975 


eg. F. 

Machined from un- 69-5 
used 1-5-in. dia- 
meter bolt. 

Machined from 1-5- 20-1 Complete, 
in. diameter bolt brittle. 
initially stressed to 
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tained for 1 day at 
1,000 deg. F., and 
subsequently for 
= days at 900 deg. 


Incomplete, horn 
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as contact corrosion, which has now been under 
investigation at the Laboratory for a year or more. 
Contact corrosion may be tentatively described as 
a form of corrosion, or perhaps erosion, due to 
slight and repeated relative movement between 
materials held in surface contact under local pressure. 
The symptoms are the appearance of oxide debris 
associated with a progressive deterioration of the 
surfaces which may develop to the extent of forming 
stress-concentrating irregularities and potential 
sources of fatigue flaws. The effect has been 
observed, for example, to occur between the bed- 
plate and the holding-down bolts of aircraft engines, 
where high contact pressures occur accompanied by 
repeated slight relative movement due to vibration. 
No difficulty was experienced in reproducing the 
phenemenon by laboratory methods, the requisite 
motion being provided by mounting a contact 
assembly in an electro-magnetic fatigue-testing 
machine. The experiments tended to show that 
the corrosion has a mechanical rather than a chemical 
origin, the mechanism being more probably one of 
attrition on a molecular scale than an ordinary form 
of abrasion. They left uncertain, however, the 
interesting point of whether the phenomena could 
occur if the surfaces in contact moved only so far 
as to produce deformation of the superficial layers 
within the elastic limits of the materials, or whether 
a greater degree of movement, involving alternating 
slip, was essential. From the work now in progress, 
it seems to be beyond doubt that some degree of 
actual surface slip must take place to produce the 
corrosion, even ‘though such slip amount to less 
than one 10-millionth of an inch. In the apparatus 
used for this study, asmall cylindrical specimen, with 
hemispherical ends, is oscillated about its axis with 
the ends pressed between two parallel flat plates. 








* ENGINEERING, vol. cxxxvi, page 97 (1933). 





Under these conditions, the relative movement 
between each plate and the hemispherical end 
varies from zero at the axis of the oscillating cylinder 
to a maximum at the circumference of the indenta- 
tions formed in the plates by the pressure of the 
spherical surfaces. Experiment shows that there is 
a sharp line of demarcation at some intermediate 
radius where, under any definite conditions of 
materials and loading, the upper limit of elastic 
deformation gives place to actual surface slip. 
Within this limit of no slip, contact corrosion does 
not occur. Beyond the limit, however, it occurs 
in varying degree for a great variety of metals and 
also for glass. The extent of corrosion does not 
appear to depend much on stress and is readily 
produced when the tangential stress between the 
contact surfaces is only a small proportion of the 
elastic limit. In view of these facts it is not un- 
expected to find that endeavours to prevent this 
type of corrosion by lubricating the surfaces in 
contact have not proved successful. The extent 
and type of the corrosion are modified, but it has 
not yet been found possible to prevent its occurrence 
altogether by this sort of means. 


(To be continued.) 








THE LATE DR. AMBROSE SWASEY. 


RARELY is it vouchsafed to an engineer, in the 
evening of a strenuous life, so perfectly to embody the 
vision of ‘‘ that unhoped serene that men call Age,” as 
did Dr. Ambrose Swasey, who died on June 15 in 
Exeter, New Hampshire, the township wherein he was 
born nearly ninety-one years ago. Like his close 
friend and fellow enthusiast in amateur astronomy, 
the late Dr. W. H. Maw, for so long editor of this 
Journal, Dr. Swasey was one whose life, to the end, was 
lived abundantly, and to whom the advancing years 
brought not merely “ some sweet oblivious antidote ” 
to the strivings and perplexities of those past, but the 
greater gifts of undimmed interest and more sure 
philosophy. 

Ambrose Swasey, son of Nathaniel Swasey, a New 
Hampshire farmer, and descendant of John Swasey, 
an Englishman who settled in Salem as early as 1630, 
was born on December 19, 1846. He was educated at 
local schools in Exeter, and at the age of eighteen was 
apprenticed at the Exeter Machine Works. Always 
characterised by a great capacity for friendship, he 
there formed the most enduring of the many in his 
long life, with a fellow-apprentice, Worcester Reed 
Warner, a few months older than himself, and likewise 
of New England ancestry. Thus commenced a relation- 
ship almost comparable with the famous association of 
Boulton with Watt, and perhaps, even more remark- 
able for its rounded unanimity and exceptional duration, 
for the partnership in thought and deed was terminated 
only in 1929 by the death of Warner. Together 
Warner and Swasey left Exeter in 1869 to enter the 
employ of the Pratt and Whitney Company at Hart- 
ford, Mass., where Swasey, in particular, rapidly 
assimilated the latest practice in precision machine 
work, and in a short time was placed in charge of the 
gear-cutting department of the works. To this period 
belongs his invention of an epicyclic gear-generating 
machine. For ten years Swasey and his friend re- 
mained with the Pratt and Whitney Company, than 
which there was no finer training ground in machine- 
tool construction, but in 1880 they decided to set up 
their own engineering works, selécting Chicago as the 
site of the venture. Craftsmen of the desired skill 
were not to be found in Chicago, however, and in the 
following year their activities were transferred to 
Cleveland, in the State of Ohio, where the manufacture 
was begun of turret lathes and special-purpose tools 
for the production of such interchangeable components 
as the parts of sewing-machines. 

In 1881 they received a contract which at once dis- 
tinguished the works as a centre of precision engineering, 
the order being for the mounting for a 94-in. equatorial 
telescope. The manner of its execution brought, in 
1887, a further contract which firmly established the 
reputation of the partnership, this being the mounting 
for the 36-in. refracting telescope at the Lick Observa- 
tory, Mount Hamilton, California, which was erected 
in 1887-1888; this was the largest instrument of the 
kind in its day, and the first to be adapted for visual, 
photographic and spectroscopic observations. Further 
orders which followed included the mounting for a 
26-in. objective at the United States Naval Observa- 
tory at Washington in 1890. In 1894 they were 
entrusted with the design and construction of the 
40-in. telescope mounting and the 90-ft. diameter 
dome with elevating floor for the Yerkes Observatory, 
Wisconsin, which formed one of the principal exhibits 
at the Chicago World’s Fair in 1893. In 1916 the 
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company completed a 72-in. reflecting telescope tor 
the Dominion Astrophysical Observatory at Victoria, 
British Columbia. Mountings of large size were also 
made for a number of other observatories, culminating 
in the equipment for the 82-in. reflector for the 
McDonald Observatory, to be set up on Mount Locke 
in South-Western Texas. Several of these have been 
described in ENGInrERING, while Dr. Swasey was also 
associated with the work on the 200-in. instrument now 
under construction for Mount Palomar, Cal. 

Although it has been stated that, in the conduct 
of the business, which was incorporated in 1900, 
Warner “ was perhaps a little more the business man, 
Swasey the technician,” the partners shared so inti- 
mately in each other’s pursuits that it is difficult to 
dissociate their work. Swasey, however, appears to 
have been responsible for the automatic dividing 
engine produced by the firm, capable of graduating 
cireles up to 40 in, in diameter with an error less than 
one second of are. During the Spanish-American war 
he turned his attention to the production of range- 
finders, binoculars, and other of the smaller optical 
instruments, but the astronomical side of instrument- 
making was his chief interest, and for many years he 
and Warner maintained a private observatory behind 
their adjoining residences, eventually presenting it, 
in 1916, to the Case School of Applied Science ; where 
Dr. Swasey also established a chair of physics, and 
from which he received, in 1905, the first of his honorary 
degrees, that of Dr. Eng. Denison University, to 
which he gave an observatory, among other donations, 
made him an Sc.D. in 1910, and Pennsylvania similarly 
honoured him in 1924, in which year also the Univer- 
sity of California conferred upon him the degree of 
LL.D. He was also an LL.D. of the University of 
Rochester (1925), and an Sc.D. of the University of 
New Hampshire (1930). 

The greatest of Dr. Swasey’s bencfactions to science, 
industry, and humanity in general was the whole- 
hearted support which he gave to the Engineering 
Foundation, established in 1914 at his instigation 

for the furtherance of research in science and engin- 
eering, or for the advancement in any other manner 
of the profession of engineering and the good of man- 
kind,” and endowed by him at the outset with a gift 
of 250,000 dols., which his subsequent donations 
eventually trebled. In recognising this practical 
encouragement of the loftiest functions of professional 
engineering, the representative institutions of his own 
and other nations were not less responsive than the 
centres of learning. The John Fritz Medal, awarded 
by the four principal American engineering societies 

for notable scientific and industrial achievement,” 
was conferred upon him in 1924, and the Washington 
Award in 1935 confirmed, as is one of its objects, * the 
recognition of an engineer by his fellow engineers.” 
Astronomical circles marked his 88th birthday by 
naming after him a newly-discovered planet, and in 
December last the second Hoover Gold Meda) to be 
awarded was presented to him at a complimentary 
dinner in New York, during the annual meeting of 
the American Society of Mechanical Engineers, of 
which he was a past-president and honorary member. 
The esteem in which Dr. Swasey was held abroad is 
testified by the distinction of Officer of the Legion of 
Honour, conferred by the French Government in 1921, 
and honorary membership, among others, of the Société 
des Ingenieurs Civils de France, and the Institutions 
of Mechanical Engineers and of Mining Engineers, in 
(ireat Britain. He was a Fellow of the Royal Astrono- 
mical Society, and a member of the British Astrono- 
mica! Association, and for many years was a frequent 
visitor to the British Isles and, especially during the 
lifetime of Dr. Maw, to the offices of this Journal. Of 
his social and charitable interests other than those 
originating in professional and scientific activities it is 
unnecessary to say more than that his lovable nature 
endeared him to and made him respected by a circle 
anyone might envy. 








THE RAILWAY ACCIDENT 
AT BATTERSEA PARK. 


Tuk publication of Colonel Mount’s report on the 
of the case to 


above accident enables a orief review 
be made. The facts can be very simply stated. At 
about two minutes past cight on the morning of 


\pril 2, an electric train from Coulsdon to Victoria 
collided with the rear of an electric train from London 
Bridge to Victoria standing at Battersea Park up 
local home signal, thus causing the death of ten persons, 
including the guard of the London Bridge train. The 
damage was practically confined to the last London 
Bridge and the first Coulsdon coaches, in the former of 
which nine of the victims were travelling. No blame 
whatever rests upon the train crews and the signalling, 
interlocking, &c., were found to be in perfect order. 
Colonel Mount places the onus for the accident on 


Relief Signalman Childs who was in charge of Battersea | 
The designation, by the way, implies a! caused the coaches to fan out and go over the viaduct 


Park ‘ abin. 
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picked man not in charge of detinite box but 
available for duty in many boxes. Childs, who had 
14 years’ service in this capacity and had been passed 
as fit to operate no fewer than 60 different boxes, had 
been on duty only two hours after 16 hours’ rest. 
Battersea Park, at which the South London line joins 
the main line to Victoria connecting with the up and 
down local lines, is a very busy box, and the traffic in 
the last five years has inereased by 17} per cent., with 
over 60 trains per hour to be dealt with in the peak 
hours, each involving 14 to 16 operations of bells and 
signals, apart from telephones, train describers and the 
movement of the junction points for South London 
trains. The signalling installation, Syke’s electro- 
mechanical lock and block in conjunction with rotation 
locking, possesses a high degree of safety, and has 
given excellent service for 30 years. An additional 
provision is the use of a “‘ switch-hook,” which, when 
thrown over after accepting a train, locks the acceptance 
plunger and keeps the indicator in the box in rear at 
the danger position. This feature, though useful, 
is not of vital importance at most cabins where the 
treadle, releasing the block instrument in rear, is in 
advance of the starter signal, but at Battersea Park, 
owing to the junction of the South London line just 
beyond the up local starter, the treadle has been placed 
in advance of the up local home. If, therefore, the 
switch-hook is not kept on, the block instrument in 
rear is freed before the train has cleared the section, 
and its use is therefore very necessary. 

On this occasion Childs accepted a South London 
train, also bound for Victoria, as well as the London 
Bridge train, giving preference to the former, but got 
into difficulties by trying to pull off the South London 
home before he had set the junction points. He 
endeavoured to get release from the box ahead, 
obtained by both men simultaneously pressing release 
buttons, but, probably flurried by his detention of 
traffic, pressed a “‘ dead ” button instead of the correct 
one. Without further action he then proceeded to 
cut the seals and open up his apparatus and free the 
signal lock by hand, but in doing this he appears to 
have inadvertently pressed the button which freed the 
up local instrument in rear, as the switch-hook had not 
been applied. The signalman at that box (Pouparts 
Junction) promptly offered the Coulsdon train, and 
Childs, probably confusing it momentarily with the 
South London, pressed the acceptance plunger and 
pulled off the up local home, at which the London 
Bridge train was standing. Before it could move the 
collision occurred. His action in breaking the seals, 
the indirect cause of the accident, could not be excused. 
Permission to do this was given in the case of a failure 
of the apparatus, but this requires the utmost care and 
circumspection, as such action obviously removes the 
protection against error given by the locking, and he 
made no effort to ascertain whether a failure had really 
occurred. It is surprising that a trained and experienced 
man with an excellent record should have allowed 
himself to commit such an action, but Colonel Mount 
considers that Childs, although he appeared to know 
his work thoroughly and had passed all the necessary 
tests, had never grasped the underlying principles of 
his duties or realised their full responsibilities. The 
distinction between real and apparent knowledge can 
be very difficult, and the case shows how very thorough 
and careful it is essential for examination of staff to be. 
In contrast, the prompt action taken by the staff in 
general in dealing with the disaster, from giving 
information, stopping endangered trains and summon- 
ing medical assistance to the difficult problem of 
disentangling the traffic and clearing the line, is highly 
commendable. 

In his recommendations, Colonel Mount points out 
that the single-handed release of the block instrument 
appears to be a weakness in the system and co- 
operative action is to be introduced. He also draws 
attention to the necessity for the regular use of the 
switch-hook to be obligatory if it is to be the safe- 
guard against incorrect acceptance, while padlocks 
have been substituted for seals on the apparatus and 
only skilled linesmen will have keys. The train register 
had been discontinued at Battersea Park, and he 
recommends that this should be re-introduced with a 
lad in charge, as tending to prevent confusing trains and 
assist in the use of the train describers, but above all 
he points out that the traffic has really become too 
dense for any form of manual block, and urges the 
provision of colour -light signalling and continuous 
track circuits. At the same time, he gives every credit 
to the Southern Railway for what has been already 
done in this direction at a time of great pressure, all 
the London terminal approaches having been equipped, 
with the exception of Victoria, Central Side, and a 
scheme is understood to be under consideration for 
this. As regards the rolling stock concerned, the Chief 
Mechanical Engineer considers that, had they been 
of all-steel construction instead of wood bodies on 
steel underframes, the accident would have been more 
serious, as the reduced cushioning effect would have 
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on which it occurred. Without definitely endorsing 
this view, Colonel Mount points out that, provided 
wood is kept away from electrical equipment, and 
coupling and buffing gear is adequate, all-steel con- 
struction of the passenger portion of coach bodies is not 
essential, the right policy being to direct available 
resources to the prevention rather than the minimising 
of accidents. 








THE HILLMAN 98-H.P. FOUR- 
CYLINDER MOTOR CAR. 


AN interesting commentary on the development of 
light-car design is afforded by a comparison of the 
latest model Hillman Minx, particulars of which were 
recently announced by Messrs. The Hillman Motor Car 
Company, Limited, Coventry, with the earlier model 
exhibited at Olympia in 1931, and described, with 
illustrations, in our issue of October 23 in that year. 
The more spacious accommodation provided by the 
present saloon body and the additional amenities now 
included in the standard specification must be supposed 
to add something to the power requirements, but the 
original bore of 63 mm. and stroke of 95 mm. are 
retained for the four-cylinder engine, and the range 
of gear ratios is actually less than was deemed necessary 
in the three-speed gearbox of 1931. 

The new car, which is supplied with either a saloon 
or a drop-head coupé body, has a wheelbase of 7 ft. 8 in. 
and can seat four adult passengers, with a child in 
addition on the rear seat. The four cylinders are cast 
en bloc and have side-by-side valves and a detachable 
head. The crankshaft is carried in three steel-backed 
bearings, and three bearings are also provided for 
the camshaft. A down-draught carburettor is fitted, 
with an air silencer on the intake. The engine, of 
1,184-5 cub. cm. capacity and 9-8 h.p. R.A.C. rating, 
drives through a dry-plate clutch, contained within 
the cast-steel flywheel, to a new design of all- 
synchromesh four-speed gearbox which provides 
forward ratios of 19-6, 13-77, 8-16 and 5-44, with a 
reverse gear of 21-8 to 1. For comparison it may be 
mentioned that the gearbox of 1931 had forward 
ratios of 22-5, 9-625, and 5-5 to 1. Hardy-Spicer 
universal joints are still used in the propeller-shaft, 
but are now fitted with needle-roller bearings. Cylinder 
cooling is by thermo-syphon circulation, and ignition 
is by coil and battery, with automatic advance and 
retard. The frame is of welded box-girder section, with 
four cross members, and is suspended on semi-elliptic 
springs, fitted with Silentbloc rubber bushes in the 
shackles and hydraulic shock absorbers. The front 
axle is a steel stamping of I section. The rear-axle 
casing is in one piece, without welds. The petrol 
tank, which is mounted at the rear of the frame, holds 
7} gallons, compared with the 6} gallons capacity of the 
earlier model, the carburettor being supplied by a pump 
feed with emergency primer. The electrical equip- 
ment, supplied by Messrs. Joseph Lucas, Limited 
Birmingham, includes a six-volt, 63-ampere-hour ac’ 
cumulator, with a three-position control for charging. 








LOCOMOTIVE-WEIGHING MACHINES 
ON THE LONDON AND NORTH 
EASTERN RAILWAY. 


By some trick of the senses, the addition o f a stream- 
lined casing to the 4-6-2 locomotives used on the Silver 
Jubilee and Coronation services of the London and 
North Eastern Railway tends to minimise their apparent 
length and weight by comparison with the non- 
streamlined Pacifics of the same company, whereas in 
fact they are among the heaviest and longest locomo- 
tives operating on any British railway, weighing about 
103 tons without the tender, and having a total wheel- 
base, with the tender, of nearly 61 ft. The continually 
increasing dimensions of modern engines having, for 
some time, taxed the weighing machines in the com- 
pany sshopsat Doncaster and Darlington, Sir H. Nigel 
Gresley, C.B.E., the chief mechanical engineer, decided 
to install new machines of greater capacity. An investi- 
gation of the latest practice in locomotive weighing 
indicated that a machine embodying a separate weighing 
unit for each wheel was superior to the table type of 
apparatus in accuracy, sensitivity and speed, and also 
possessed the advantage that the effect on the other 
wheels of adjusting the weight carried by any individual 
wheel could be readily observed. A machine of this 
type was accordingly ordered from Messrs. Ransomes 
and Rapier, Limited, Ipswich, for Darlington, and a 
similar installation for Doncaster. The description 
which follows relates to the plant at Doncaster, situated 
close to the erecting shop and paint shop, and in com- 
munication at both ends with the yard tracks. 

The installation consists of 14 individual weighing 
units of the Voiron type, each capable of measuring a 
wheel load of 12 tons and mounted on four flanged 
wheels running on an accurately levelled track. The 
track is laid on a heavy concrete foundation forming 
the bottom of a pit between the locomotive running 
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rails as shown in the general view in Fig. 1, the whole 
of the apparatus being below ground level and inde- 
pendent of the running rails, so that the line through 
the weigh-house is available for shunting purposes if 
not otherwise occupied. On the track in the pit the 
weighing units can be moved by hand into position 
beneath the wheels of the locomotives, the length of the 
pit and the number of units being sufficient to accom- 
modate any wheel arrangement at present in use on the 
London and North Eastern system. The width of the 
individual unit governs the minimum axle spacing 
with which the equipment can deal, but this dimension 
is less than the spacings usual in standard gauge 
locomotive design. 

The units are of the steelyard type, having a main 
beam graduated in tons and an auxiliary beam gradu- 
ated in hundredweights and pounds, the arrangement 
of the mechanism being as shown diagrammatically in 
Fig. 2. A forked supporting bracket a is carried on 
knife-edges on two U-shaped compensating levers 5, b. 
The system of weighing levers is connected to the inner 
ends of the two compensating levers, as shown, the 





weights being read from the steelyard c and the auxi- 
liary beam d mounted above it. Each fulcrum is indi- 
cated by f, the various fulcrum supports being omitted 
from the diagram for the sake of clearness. The open 
outer ends of each of the compensating levers are 
bridged by bell-crank levers e, the vertical arms of which 
extend downwards and are connected by right- and left- 
handed screws working in a nut g, having teeth cut in 
its periphery, by which it can be rotated, to lift the 
locomotive, by a pinion A carried on a longitudinal 
shaft extending for the full length of the pit. The 
pinion, which is loosely keyed to the shaft, can slide 
along it as necessary to suit the position of the weighing 
unit. On the top of the supporting bracket a is placed 
a lifting head, not shown in the diagram but visible in 
the general view, Fig. 1, consisting of a casting with 
two machined ramps on its upper surface, on which 
slide boxes supporting two rollers which engage with 
the flange of the locomotive wheel. The rollers are 
mounted in ball bearings and are moved up the inclined 
planes by a hand-screw adjustment until they are in 
contact with the wheel flange and symmetrically dis- 
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posed on each side of the vertical centre line of the 
wheel. 

A separate longitudinal shaft is provided for the 
seven units on each side of the pit, the two shafts 
being rotated in unison through worm and bevel 
gearing by a 5-h.p. electric motor. The motor and 
gearing, with the control column, electrically-operated 
brake, and automatic cut-out gear to stop the motor 
when the engine has been lifted to the required extent, 
are mounted on a bedplate at one end of the pit, as 
shown in Fig. 3. A ratchet mechanism is also incor- 
porated for hand operation if electric power is not 
available. The automatic cut-out gear is contained 
within the plate frame, to be seen in the centre of 
Fig. 3, and operates to withdraw a clutch situated on 
the cross shaft between the cut-out gear frame and the 
worm-wheel casing. 

When the engine is completely supported by its wheel 
flanges on the weighing units, the weight distribution 
is read from the several steelyards and the weights on 
individual wheels can then be adjusted as necessary. 
The average time required to weigh and adjust the 
largest type of express engine is about two hours, of 
which about two-thirds is spent on the engine and 
one-third on the tender. The machines are sufficiently 
sensitive to record the additional weight of a man 
climbing on to the engine, and the accuracy is stated 
to be such that if, after weighing, an engine is brought 
back and re-weighed, the results of the two weighings 
do not differ by more than one-eighth of 1 per cent. 
As each wheel is supported on a separate unit imme- 
diately beneath its centre, there are no unbalanced 
stresses in the mechanism which might introduce 
cumulative errors; and as the load is completely 
balanced within the system of levers, which are pivoted 
on knife edges, there are no guides or other rubbing 
surfaces to give rise to variable frictional resistances. 
The locomotive wheels may be turned while supported 
on the rollers, so that the balance can be checked in 
all positions of the cranks. The machines are illu- 
minated by an indirect lighting system housed in the 
walls of the pit, and each machine also has a light 
fitted immediately over the weighing beam. Sheet- 
metal guards are attached to the lifting heads to 
protect the weighing mechanism against oil drips from 
the axleboxes and motion of the locomotive. 
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Tue INsTITUTION OF ELECTRICAL ENGINEERS.—AS8 a 
result of the ballot, to fill the vacancies which will occur 
on the Council of the Institution of Electrical Engineers 
on September 30, Sir George Lee, O.B.E., M.C., has been 
elected president for 1937-38, Sir Noel Ashbridge and 
Mr. J. R. Beard vice-presidents, and Mr. W. McClelland, 
C.B., O.B.E., honorary treasurer. 

THe InstTITUTE oF Puysics.—At the recent annual 
general meeting of the Institute of Physics it was an- 
nounced that Mr. C. C. Paterson would take office as 
President on October 1. The annual report for 1936 
showed that the membership has continued to increase 
satisfactorily, especially as the standard required for 
corporate membership is maintained at a high level. 
The total membership at the end of the year was 902. 
As the result of an informal discussion on the training of 
industrial physicists, held on February 11, 1936, a scheme 
was inaugurated whereby registered students of the 
Institute are able to gain first-hand experience of in- 
dustrial research and development work in physics 
during their vacations. The report reveals that in its 
first year this scheme has proved successful. During the 
year the various branches of the Institute, both at home 
and overseas, continued their activities, which included 
the fifth conference of Australian physicists and astro- 
nomers, convened by the Australian branch, and held in 
Sydney from May 25 to 28, 1936. 
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LABOUR NOTES. 


In June, the Home branch membership of the 
Amalgamated Engineering Union increased from 
271,315 to 273,392 and the Colonial branch membership 
from 28,099 to 28,263. The number of members in 
receipt of sick benefit decreased from 3,145 to 2,934, 
and the number in receipt of superannuation benefit 
increased from 13,821 to 13,844. The number in 
receipt of donation benefit decreased from 1,522 to 
1,301, and the total number of unemployed members 
from 5,996 to 5,425. Commenting upon the increase 
of members, the writer of the editorial notes in the 
July issue of the organisation’s Journal says: “ In all 
essential respects the union to-day is stronger than it 
has ever been. Its basis of membership is broader. 
All sections of the industry and every class of worker 
therein are better organised. Our accumulated funds, 
notwithstanding the tremendous expenditure on 
benefit, are growing by substantial savings and sound 
investments. Union machinery—in branches, districts 
and nationally—covers a wide field. The present scope 
of our organisation offers to the student of trade 
union structure a striking example of evolution towards 
a type of industrial unionism which has arisen out of 
the amalgamation of related crafts and trades and has 
kept pace with the expansion and specialisation of the 
engineering industry itself.” 


Discussing the future of the engineering industry, 
the contributor of the editorial notes says that the 
calculations of economic experts that another slump 
is coming, “cannot be ignored.” But he does not 
think there is any “ need for alarm.” “ The Govern- 
ment’s arms programme,” he says, “is still a very 
important factor in the economic complex; the 
expenditure of 1,500,000,0001. spread over five years 
is bound to continue to actas a stimulus. But there is 
need for cautious, prudent foresight, careful husband- 
ing of union resources and the strongest possible 
effort to enlarge our organisation and keep our defences 
in good repair. We shall need them all too soon.” 


“ Those mischievious and irresponsible voices that 
prompt trade unions to reckless aggression at this time 
are,” the writer continues, “ doing the movement no 
good service. When these promptings take the form 
of silly and malicious attacks upon trade-union officers, 
such as have appeared in Communist and quasi- 
Communist journals, they can be ignored. The union 
membership alone is judge and jury where officers are 
concerned, But when the union membership itself is 
incited, either from within or without the organisation, 
to endorse ill-considered and foolhardy _ policies, 
straight speaking and direct action are necessary. 
Neither the present position of the union, nor its 
future prospects, can justify recklessness or the misuse 
of the union’s resources. Any attempt from wherever 
directed, that has for its objective, interference with 
the avowed policy of the union that has been determined 
by the legislative body, must be ruthlessly crushed.” 


The Prime Minister announced in the House of 
Commons on Wednesday last week that a Royal 
Commission had been set up to inquire into the 
geographical distribution of the industrial population. 
The chairman, he said, was Sir Montague Barlow, and 
the Commission would inquire into the causes of the 
present distribution and the social, economic, or 
strategical disadvantages arising from concentration 
of industries in large towns or particular areas and 
would report on what measures, if any, should be 
taken in the public interest. Replying to a Labour 
member, Mr. Chamberlain said that the question to be 
considered by the Commission was much wider than 
that of the depressed areas, although it, no doubt, had 
a bearing on the problem of those areas, 


The annual conference of the National Union of 
Railwaymen at Plymouth last week adopted unani- 
mously a resolution supporting the nationalisation 
programme of the Labour Party, including “ State 
ownership of finance, land, transport, coal and power, 
the main levers which control the economic machine.” 
These plans in operation would, it was declared, 
‘bring four great beneits to the people—abundant 
food, good wages, leisure and security,” would provide 
immediate remedies in the distressed areas, and remove 
the causes of international rivalry. By 60 votes to 
20 the conference rejected a resolution which was in 
the following terms :—* That this conference instructs 
the National Union of Railwaymen delegates to the 
Trades Union Congress and the Labour Party Con- 
ference to support and vote for a United Front of all 
working-class organisations. 


The annual conference of the Transport and General 
Workers’ Union at Torquay discussed the same ques 
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tion in private. An official statement issued after- 
wards stated that a resolution in favour of the ** United 
Front” had been taken in conjunction with the 
following amendment :—‘ While appreciating the 
desire for organised working-class unity, this conference 
is positive that such unity is best obtainable by secking 
closer co-ordination among the three great working- 
class movements, the Trade Union, Labour and Co- 
operative movements, and keenly deplores the action 
taken by people desirous of causing confusion and 
disintegration in the three movements mentioned, 
by their advocacy of so-called ‘ united fronts’ with 
unattached political and industrial organisations.” 
The amendment was, after discussion, carried by an 
overwhelming majority. A further resolution sub- 
mitted instructed the executive council to support, at 
the forthcoming Labour Party conference, the affilia- 
tion of the Communist Party to the Labour Party. 
It also was rejected by a large majority. 





A resolution adopted unanimously by the annual 
conference of the Transport and General Workers’ 
Union urged opposition to the Government’s proposals 
for re-organising, the distribution of electricity. It 
called for the nationalisation of the generation and 
distribution of electricity, and criticised the Govern- 
ment’s proposals, particularly on the ground that they 
contemplated, in some cases, the transfer of public 
undertakings to private interests to be run for profit. 





The correspondent of The Times at Berlin states 
that the number of unemployed in Germany at the 
end of June had fallen to 649,000, which is considered 
to be the lowest figure likely to be recorded, having 
regard to normal changes of employment in a working 
population of 22,000,000. The low point of last year’s 
figures, the correspondent adds, was 1,035,000. 





The writer of the editorial notes in Man and Metal, 
the journal of the Iron and Steel Trades Confederation, 
does not share the fear that the present demand for 
steel will ‘‘ shortly reach saturation point and the high 
tide of prosperity recede.” ‘‘ We cannot,” he says, 
“see any evidence to support such views, which appear 
to us to be founded on the theory that what has 
happened in the past must repeat itself, and, therefore, 
a slump is inevitable. So far as the iron and steel 
industry is concerned, there are factors accompanying 
the present period of good trade which have been 
absent in the past. There is a substantial measure of 
planning and control which will, in our opinion, have 
its effect. Prices have not been permitted to advance 
sharply and extension of plant has been regulated to 
the present and prospective needs of the industry. 
The change has been ual, due to natural causes, 
and was well on its way before there was any rearmament 
programme, which has been given an undue importance. 
Until human needs bave been fully met, there should 
not be any cessation in production. The world can 
still absorb a much larger output of goods and commo- 
dities than is available at present. Potential demand is 
almost unlimited, and our thoughts should be turned 
in the direction of making it effective. If this is done, 
we can foresee the present trade boom becoming the 
normal position in the future and a much higher 
standard of life for the toiling masses.” 





The quarterly statistics of employment and unem- 
ployment compiled by the International Labour Office 
at Geneva show that the improvement in the situation 
continues and is very widespread. In practically every 
country, recorded unemployment has diminished, the 
only exceptions being Denmark, Estonia, Finland, 
Latvia and Yugoslavia. In several of these countries, 
however, the change is very slight and may be due to 
temporary circumstances. Two, Denmark and Yugo- 
slavia, also showed an increase three months ago. 
The figures relating to the number of people in industrial 
employment fully confirm those relating to the number 
unemployed. Employment has increased in every 
country for which figures are available. The number 
of workers in industrial employment, however, is still 
less than it was in 1929 in Belgium, Canada, Czecho- 
slovakia, France, Italy, Luxemburg, the Netherlands, 
Switzerland, and the United States of America. As 
no index numbers are available for Austria and Ger- 
many, no comparison is made in the ease of these two 
countries. 





The weekly organ of the International Labour Office 
at Geneva states that for many years past, large firms 
in France have been accustomed to grant retiring pen- 
sions in one form or another to their engineers or, at 
least, to those who have been with them for a con- 
siderable number of years. Funds have also been 
in existence, such as the trade-uniop pension fund of 
the ironworking, engineering and electrical industries, 
and the mutual life-insurance fund of the metal- 


working, coal and mining industries, which, with help 
from the employers, have been able to provide pensions 
for staff outside the scope of social insurance. These 
schemes, however, were not co-ordinated in any way, 
and were of a benevolent character. The Union of 
Metal and Mining Industries, it is stated, has now 
opened negotiations with engineers’ associations with 
a view to the settlement of the pensions’ problem in the 
industries which it covers. The outstanding feature 
of the scheme put forward is that it is based on a 
collective agreement signed on the one hand by the 
Federation of Engineers’ Associations, which includes 
over 20,000 engineers, and, on the other, by another 
association which comprises all the employers’ associa- 
tions in the sestad- ween and allied trades. Individual 
concerns are free to adhere, or not to adhere, to the 
agreement. The agreement, however, has been drafted 
so as to ensure the payment of retiring pensions to 
practically all classes of engineers in the industries 
concerned, and undertakings are left at liberty to 
extend the system to persons other than engineers. 


All engineers under 60 years of age, who are not 
covered by social insurance, will be entitled to benetit 
under the scheme. The employer will retain 5 per 
cent. of the engineer’s salary and will himself pay a 
contribution of a like amount. Of this 10 per cent., 
7-5 per cent. will go towards the constitution of a 
retiring pension and 1 per cent. towards survivors’ 
pensions. The remainder will be used, at the choice 
of the beneficiary, to increase the rate of the retiring 
pension or that of the survivors’ pensions, or as a 
guarantee against the risk of invalidity. As a con- 
tribution of 10 per cent. is not sufficient to provide 
adequate pensions for elderly engineers, the rate will 
be increased, as a transitional measure, up to a maxi- 
mum of 16 per cent., in accordance with age, for engi- 
neers who were over 40 on January | last. 





The agreement makes no provision for the establish- 
ment of a special financial institution. Every engineer 
will be free to choose the fund to which the employer 
must pay the double contribution. This fund must 
be chosen from among State institutions, or institutions 
supervised by the State. The rate of retiring pension 
is thus not fixed, and the employers are responsible 
only for the payment of the contributions. The 
scheme is incorporated in the general insurances 
system and, it is claimed, gains in strength thereby. 





The Arbitration Court under the New Zealand 
Industrial Conciliation and Arbitration Amendment 
Act, 1936, has awarded a 40-hour five-day week in the 
following trades :—Stonemasons, other than marble 
masons with provision for work in shifts subject to 
extra pay at the rate of 2s. a shift; metal workers 
with a wage of 2s. 34d. an hour plus Is. 6d. an hour 
extra for welding ; carpenters with a wage of 2s. 64d. 
an hour for journeymen, overtime being paid for at 
time and a half for the first four hours, and double 
time thereafter. A 44-hour week of 5} days has been 
awarded for carpenters employed by harbour boards, 
hospital boards and men employed by freezing 
companies. 


A new child labour law, which came into force in 
North Carolina at the beginning of this month, fixes 
a 16-year minimum age limit for work during school 
hours and for all factory employment at any time. 
Children 14 and 15 years of age may work outside 
school hours in non-factory and non-prohibited 
eumiormnent. A 40-hour week is established for minors 

er 16, the present 8-hour day being retained. For 
minors 16 and 17 years of age a 9-hour day and a 
48-hour week are established. Night work is prohibited 
during specified hours up to 18 years of age. Employ- 
ment certificates are required up to 18 years of age 





instead of up to 16 as formerly. The employment of 


minors under 16 or 18, in hazardous occupations, is 
prohibited, the Act specifying these occupations and 
authorising additions to the list. 





The Hungarian Minister of Commerce and Industry 
has submitted to the Cabinet a Bill to amend the 


regulations governing the contracts of employment of 


salaried employees in private undertakings. Under 
the Bill the hours of work of all salaried employees 
would be limited to 44 in the week and the 
minimum salary would be fixed at 80 to 120 
pengoes a month, according to the class of salaried 
employee concerned. Every employee would be 
entitled after one year’s service to a fortnight’s holiday 
with pay. The new regulations would apply to all 
commercial and industrial undertakings irrespec- 
tive of the number of salaried employees working for 
them. It is estimated that the number of additional 


employees who might be taken on in eonsequence of 





the reduced working hours would be about 4,000. 
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12-IN. PORTABLE 


BUCYRUS-ARMSTRONG BLAST-HOLE DRILL. 





























Fia. 1. 


Dritt 1N WorKING Position. Fie. 2. 








Fie. 3. 


12-IN. PORTABLE BLAST-HOLE 
DRILL. 


Tue portable drilling equipment illustrated in the 
photographs reproduced in Figs. 1 to 3 is the Bucyrus- 
Armstrong blast-hole drill, which has been recently 
developed by Messrs. Bucyrus-Erie Company, South 
Milwaukee, Wisconsin, U.S.A., in order to meet a 
demand for a machine capable of drilling holes from 
9 in. to 12 in. in diameter at a high rate of speed, the 
trend in excavating and quarrying rock being towards 
fewer holes holding a larger charge of explosive. Pre- 
vious practice was to drill holes about 6 in. in diameter 
but, as the larger holes can be drilled at a rate such 
that the total feet traversed per day is about the 
same in both cases, the smaller hole has no advantage 
in this respect while it has the drawback of being 
less easy to load than the large. The smaller bit 
has a greater liability to be deflected out of line by 








DRILL witH Derrick StowEep FoR TRANSPORT. 


cracks and fissures and a more pronounced tendency 
to stick than the larger. Further, the use of a heavier 
charge needs fewer holes and the rock is stated to 
be shattered in a more easily handled manner. The 
machine is marketed in Great Britain by Messrs. Ruston- 
Bucyrus, Limited, Lincoln. 

Of the two general views given in Figs. 1 and 3, 
above, the former shows the machine at work and 
the latter with the top-hamper stowed for travelling 
from site to site if these are far apart; generally, 
however, the machine is sufficiently stable to be tra- 
versed with the derrick and tools in the drilling position 
when the drilling sites are close together. Propulsion 
is effected by the power unit, which is connected by 
belt to a jackshaft driving each track through chains. 
The propelling speed on level ground averages 0-84 
m.p.h. and gradients up to 30 per cent. can be negotiated. 
The tracks are 13 ft. 9 in. overall by 16 in. wide and 
each is independently controllable by means of internal- 














PowER-OPERATED Toot WRENCH. 


expanding clutches so that, when necessary, the 
machine can be readily turned. The chain-track 
mounting is of the three-point-suspension type, 
one axle being pivoted so that the tracks can accom- 
modate themselves to uneven ground. The frame 
of the machine is of steel, welded throughout, and 
consists of a base carrying the power unit and winches 
and a top girder to which the derrick is attached. 
The derrick is also of steel, wholly welded, and is made 
in two telescopic sections. The total height when 
extended as in Fig. 1 is 47 ft. 6 in. from the ground 
to the centre of the top sheave. It is supported in this 
position by a system of tubular stays with bolted joints, 
and is hinged at the top frame, the hinge being best 
seen in Fig. 3, in which the derrick is telescoped 
and folded down and the stays stowed away, two 
being used, however, as struts during transit. The 
derrick is raised or lowered by a power-operated 
winch. The winding first raises the lower part and 
then extends the telescopic section. 

The drill is of the percussion type, the bit being 
lifted and allowed to fall at a rate of from 40 blows 
to 60 blows per minute. The bit, together with two 
lengths of rod, is suspended by a steel wire rope which 
passes over the head sheave, round two other sheaves 
in an almost horizontal direction and then on to a 
winch barrel by which the assembly is lowered to follow 
the bit or raised for withdrawal from the hole. The 
reciprocating movement is transmitted to the bit by a 
vertical oscillating motion given to the first of the two 
of the sheaves on the horizontal part of the rope. This 
sheave is carried at the end of a swinging arm known 
as the “ spudding beam ” and pivoted on the same axis 
as the second sheave. The oscillating movement is 
given to the spudding beam by means of a crank and 
connecting rod, the latter being attached to the beam 
near the first sheave. The rope is, of course, kept taut 
back to the winch barrel, though it is paid out slowly 
as the bit descends, and may be regarded as virtually 
attached to the end of the spudding beam, the up and 
lown motion of which is transmitted to the bit. The 
crankpin is carried between two gear wheels which 
are driven bya pinion. These wheels are each provided 
with four holes all at different radii and through which 
the crankpin is inserted according to the length of 
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stroke desired, the variations provided being 24 in., 
30 in., 38 in. and 48 in. The adjustment is made 
according to the nature of the ground. 

The oscillating movement of the spudding beam, 
which may be likened to the plucking of a stretched 
string, naturally gives rise to repeated shocks, parti- 
cularly on the head sheave. This sheave is accor- 
dingly not directly attached to the derrick but is 
mounted on a slide which is itself carried on a pair of 
vertical buffers consisting of alternating rubber and 
steel discs. This construction can be made out below 
the sheave in Fig. 1, and forms a very effective shock 
absorber, its compression, moreover, when the bit has 
dropped to the bottom of the hole, giving the rapid re- 
bound which is conducive to efficient percussion drilling. 
It is of service also in making it possible to apply 
the maximum load to the rope, should the bit become 
fast in the hole, without risk of damage to the sheave 
axle and the derrick head. It is interesting to note 
that helical steel springs in this situation crystallise 
under the constantly repeated shock, transmit vibra- 
tions and are not so responsive at the end of the stroke. 
The two sheaves on the spudding beam have fixed 
axles, but consist of a central hub encircled by a thick 
rubber ring over which is the grooved rim, this being 
split and tightened by bolts. The winch barrel needs 
no protection as the shock is absorbed in the several 
sheaves. 

The machine is shown in Fig. 1 when an operation 
has been started. It is steadied at the front, that is, 
at the platform through which the bit passes, by a pair 
of screw jacks, a third jack being placed under the 
overhang at the engine end. The two jointed rods 
to which the bit is attached are each 16 ft. long and 
pass through two guides bracketed out from the 
derrick. These guides are lined with rubber and are 
bell-mouthed to permit of the easy insertion of the rods. 
They keep the bit vertical when starting a hole and 
prevent it swinging about when withdrawn. The 
connection of the rods with the rope is made through a 
swivelling device which allows of the automatic rotation 
of the bit. The joints between this device, the rods 
and the bit are all screwed and usually are by no means 
easy to make and take adrift. This trouble has been 
surmounted in this machine, however, by the arrange- 
ment shown in Fig. 2. The two parts to be screwed 
or unscrewed, in this case the swivel end and the 
top rod, are formed, as is usual practice, with flats 
for gripping. The upper part is prevented from 
turning by a hinged arm which is dropped into the 
position shown so that its jaws embrace the flats. 
The flats of the lower part are gripped in a pair of 
removable jaws having adjustable packing pieces. 


These jaws form a wrench which is turned by bevel motion as it follows the blowpipe. 





one or other of the driving gears. The tensioning 
of the multiple-belt drive to the jackshaft is effected 
by moving the engine on a sliding base. The most 
important bearings throughout the machine are either 
of the ball or roller type and all gears have machine- 
cut teeth. 








THE RIGHTWARD METHOD OF 
OXY-ACETYLENE WELDING. 


Tuovenr the term “ rightward” in connection with 
oxy-acetylene welding is steadily becoming current, 
the method implied thereby is not so generally under- 
stood so that the following note upon it may prove inter- 
esting. This method is, comparatively speaking, new. 
In the older method the blowpipe is moved along the 
seam in a right-to-left direction and is preceded by the 
welding rod, this order giving rise to the well-known 
designation of “forward ”’ welding, or the less com- 
monly used one of “leftward” welding. In the 
reverse process ‘‘ backward ” or “ backhand ” welding, 
the blowpipe is moved from left-to-right and is followed, 
not preceded, by the welding rod. It is this method 
which has been given the name of “ rightward ”’ weld- 
ing, and when all is said and done it is undoubtedly 
more logical to couple both methods with the direction 
of movement relative to the hands of the operator. 
The difference between the two methods does not 
consist merely of a difference in blowpipe traverse and 
> of the welding rod, for the movements of both 

lowpipe and rod in the rightward method are not the 
same as those of the leftward method. 

In the leftward method, common practice is to hold 
the blowpipe at an angle of 60 deg. to 70 deg. to the 
surface of the plate with its tip a little above that 
surface, the tip being given an oscillating transverse 
movement as it is moved along the seam. The welding 
rod is held at an angle of 30 deg. to 40 deg. to the plate 
surface with the end a little below the surface in the 
joint gap, which is bevelled to an included angle of 
80 deg. or even 90 deg. With the rightward method, 
both blowpipe and rod are held at the same angle to 
the plate, viz., from 40 deg. to 50 deg., and the end 
of the rod is kept at about the centre of the plate 
thickness in the gap, which is bevelled to include an 
angle of 60 deg. The tip of the blowpipe is kept below 
the surface of the plate, and the cone of the oxy- 
acetylene flame is directed towards the bottom of the 
seam in order that the maximum amount of heat may 
be utilised. The blowpipe is not oscillated laterally at 
all, but is moved steadily along the seam. The welding 
rod, however, is given a roughly circular progressive 
It may be noted 


and worm gear situated below the platform and driven | here that either method may be learned by the beginner 


by chain from the jack shaft. As a bit for a 12-in. 
hole weighs about 600 Ib., and the rods are almost equally 
heavy, the power-operated wrench saves both time and 
labour. 

Referring again to Fig. 1, 
with a spade-like end is seen outside the frame at 
the back of the operator. This is known as a dart- 
valve bail and is used for removing debris from the 
hole down which it is lowered when the bit has been 
removed. The bail is suspended on its own rope, 
which will be seen to pass over a small pulley just 
below the main sheave. There are two of these pulleys, 
the other being used for the rope of the jar bumper, 
a rod of some 500 Ib. in weight with a groove in one 
side so that it embraces the bit rope. This is sent down 
to the top of the bit assembly to jar it should it stick, 
and so free it. The respective ropes are coiled on 
separate small drums on the crankshaft. They are 
driven by friction pulleys on the jackshaft and are 
braked by asbestos-lined iron shoes attached to the 
main frame. The cable equipment normally supplied 
with the machine ‘s sufficient for drilling holes 100 ft. 
in depth. 

For holes up to about 50 ft. in depth it is usually 
considered that no fishing equipment is necessary, 
but this may be provided with advantage in cases 
where deep holes are to be drilled in rock having 
seams and fissures. 

The power unit may consist of a variable-speed 
electric motor, but is more generally, as is the case 
in the plant illustrated, a Caterpillar Diesel engine 
with four cylinders of 5j-in. bore by 8-in. stroke and 
developing 80 h.p. at 900 r.p.m. At a normal drilling 
speed of 48 strokes per minute, the engine runs at 
762 r.p.m., so that an ample reserve of power for emer- 
gencies is provided. The Diesel-engine equipment 
makes for a more independent machine and a fuel 
tank of 52 gallons gives a good range. The controls 
for the machine are all grouped together at the plat- 
form end of the frame, as indicated by the position 
of the operator in Fig. 1. Some of them may be seen 
at the extreme right of Fig. 2. Power transmission 
from the engine is through a dise-type clutch. The 
drive for drilling is direct through a main transmission 
shaft to the belt pulley. Reversing in driving is effected 
by shifting an internal gear-tooth clutch to engage 


a long cylindrical body | 





with equal ease ; it is only in the case of an experienced 
welder trained to the leftward method that difficulty 
may be anticipated until the operator gets used to the 
changed technique. 

The rightward method would, of course, not be 
advocated did it not possess some distinct advantages. 
One of these lies in the reduction in consumption of the 
welding rod, due to the smaller gap which has to be 
filled, the 60 deg. included angle of which needs only 
about 68 per cent. of the metal needed to fill the 
80-deg. gap of the leftward method. This reduction 
in rod consumption is reflected in the increased speed 
of welding with the rightward method. For butt 
welds on plates up to 4 in. thick the difference between 
the two methods, if any, is negligible. Beyond that 
thicknes# the advantage in favour of the rightward 
method becomes increasingly marked ; thus while the 
rate of welding of }-in. steel plate with the leftward 
method is from 8 ft. to 9 ft. per hour, with the rightward 
method it is 10 ft. to 12 ft. per hour. With steel plate 
§ in. thick the corresponding figures are 1-75 ft. to 
2-25 ft. per hour and 3-75 ft. to 4-25 ft. per hour ; that 
is, approximately twice as fast with the rightward 
method than with the leftward method. The bevel of 
the gap in the former method is in all cases 60 deg., 
but no bevel is necessary for the butt-welds of plates 
up to % in. thick. Naturally, reduced rod consumption 
and increased speed affect the overall cost of welding. 
Comparing the two methods on the butt welding of 
plate § in. thick, the cost with rightward welding is 
only 68 per cent. of that with leftward welding. This 
reduction effectively disposes of the objection that 
oxy-acetylene welding of plate over ~ in. thick is 
uneconomical since, while it may have appeared so 
with the older method, a reduction of costs of about 
one-third places the rightward method on an improved 
competitive basis. The method can, as a matter of 
fact, be used with plate of as much as 1 in. in thickness, 
the speed of welding in such a case being from 2 ft. to 
2-25 ft. per hour. 

The effect of the flame impinging on the plate is 
different in the two methods, a point recently eluci- 
dated by a series of experiments made by Messrs. The 
British Oxygen Company, Limited, Thames House, 
Millbank, London, 8.W.1. In these experiments a 
similar piece of steel plate } in. thick was welded by 





both methods and four thermocouples were inserted 
in each. The holes were drilled parallel to the seam 
in the centre of the plate thickness, and to different 
depths ranging. from 1} in. to 6} in. from the start of 
the weld. The plotted pyrometer readings, taken at 
definite intervals of time, showed that by the adoption 
of the rightward technique the heat of the flame was 
more localised in the seam and did not spread across the 
plate as in the case of the leftward method, due to 
the lateral movements of the blowpipe. The maximum 
temperature in the plate at a distance of } in. from 
the weld was 900 deg. C. with the rightward method, 
and 1,100 deg. C. with the leftward method. At just 
over 1 in. from the weld the temperature difference 
between the two methods was 300 deg. C., the right- 
ward method being the cooler. At a distance of 3 in. 
from the weld the plotted curves ran into one another 
at a temperature of 200 deg. C. The heating effect, 
as demonstrated by the temper colours on the plate 
which was highly polished, was much more uniform 
with the rightward method. - 

The weld properties with the rightward method are 
improved by the fact that the completed weld is 
covered by the blowpipe flame, so that it is protected 
during the preliminary cooling stage. With the left- 
ward method the blowpipe is directed away from the 
line of the finished weld, and the metal has therefore 
to cool off exposed to the atmosphere, this rapid cooling 
resulting, consequently, in metal having a tendency 
towards brittleness and liable to poor mechanical 
properties. This matter of direction of the flame has 
another consequence of some importance. With right- 
ward welding the eye of the operator is in direct line 
with the bottom of the weld, and it is unnecessary to 
remove the welding rod or interrupt the work in order 
to see whether the welding is progressing satisfactorily. 
In leftward welding the rod has to be removed from 
time to time for this purpose, an operation which not 
only slows down the speed but exposes the hot end 
of the rod to the atmosphere, which results in the 
formation of oxide scale liable to become incorporated 
in the molten metal. The finished weld with the 
rightward method has a narrow regular rippled appear- 
ance, while the lateral movement of the blowpipe in 
the leftward method tends to spread the seam in an 
irregular band. 








HATCHWAYS.* 


By J. G. BucHanay. 


Hatcuways are, and always have been, the most 
vulnerable part of a vessel, but until 1932 there were 
no statutory detailed regulations for their construction 
and closing. Classed vessels were obliged to conform 
to their own society’s requirements, but an owner 
of a vessel which was not classed with any of the regis- 
tration societies could have his own ideas, within limits, 
of how best to close these deck openings. The old 
freeboard regulations stated: “* The freeboards required 
by the rules and tables are to be assigned on the condi- 
tion that the weather-deck hatchways are properly 
framed with substantial coamings, and strong hatch 
covers, the latter being efficiently supported by shifting 
beams and fore-and-afters suitable to the dimensions 
of the hatchway,” and therein opinions could differ 
with regard to the five words, “ properly,”’ “ substan- 
tial,” “ strong,” “ efficiently,” and “ suitable.” 

The Load Line Committee, while framing the new 
freeboard rules, found that the cause of 13 per cent. 
of the losses of vessels at sea was failure of hatches. 
In 1880, Mr. Benjamin Martell, then Chief Surveyor to 
Lloyd’s Register of Shipping, read a paper before this 
Institution on “ Causes of Unseaworthiness in Merchant 
Ships” ; in which he dwelt on “ the inefficient protec- 
tion of the openings in decks.” Lloyd’s Register then 
required a special plan to be submitted when the length 
of the hatchway exceeded 20 ft.; to-day the freeboard 
tables contemplate hatchways 30 ft. in breadth, and 
lengths of 35 ft. to 40 ft. are not uncommon. During the 
past half-century the various classification societies 
have formulated rules and tables, extended the tables 
as the size of the hatchways increased, and augmented 
the rules by the inclusion of a more detailed description 
of the components as their importance became apparent; 
but the method of covering the openings to-day is the 
same as it was fifty years ago. It is not contended 
that the strength or arrangement of the system is 
unsatisfactory when the ve ssel is new, but it is thought 
by the author that, owing to the increasing size of 
hatchways and the multiplicity of parts involved, the 
perfect control which should exist over this important 
part of the structure is difficult to maintain. The 
paper traces the development of the regulations, and 
describes some points on which current practice is 
capable of improvement, with some suggestions as to 
how such improvement may be effected. Various 
designs of steel hatch covers are also dealt with. 





* Paper read before the Institution of Naval Architects, 
on Friday, March 19, 1937. 
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History of the Development of Hatchways.—Prior to 
the Freeboard Tables of 1885 there were no statu- 
tory rules for the construction of hatchways, the 
scantlings and arrangements, presumably, being left 
to the discretion of the master and shipbuilder. In 
1855, Lloyd’s Register published the first rules for the 
building of iron vessels, but not until 1865 was any 
direct reference made to hatchway construction. 
It simply stated that “ All hatchways are to be pro- 
perly framed to receive half-beams where required.” 
This continued until 1879, when a more definite rule 
stated :—‘‘ Upper deck hatchways between 12 ft. and 
16 ft. in length to have strong shifting beams fitted with 
proper means for firmly securing same. Between 16 ft. 
and 20 ft., a deep web plate to be fitted between double 
angle irons, at the middle of the length, extending the 
depth of the coaming and carlings. When the length 
exceeds 20 ft. a deck plan is to be submitted for the 
approval of the Committee, showing the necessary 
additional strength proposed to be applied, by increasing 
the number of web plates. All hatchway coamings 
on weather decks to be of iron. All hatches of steamers 
to be solid and not to be less than 2} in. in thickness.” 
\ sketch was also given, showing a typical arrangement 
of a 24-ft. by 11-ft. 6-in. hatchway; the coamings 
were 30 in. high, there were two web beams, on top 
of which were three 6-in. by 6-in. wood fere-and-afters, 
giving an unsupported span to the wood covers of 
2 ft. 74 in. (the present minimum requirement is 
23-in. covers with an unsupported span of 5 ft.). 

In 1889 the rules for steel ships were first published ; 
the hatchway rules, however, for both iron and steel 
ships remained the same, except for the minor addition 
that wood covers were not to be less than 24 in. to 
3 in. in thickness. In 1901 and in 1908 the rules were 
considerably extended including scantlings for steel and 
wood fore-and-afters. In 1909 the table for fore-and- 
afters, both wood and steel, was amplified, and for the 
first time account was taken of the span as well as 
the spacing in arriving at the scantlings. The wood 
was specified to be free from shakes and other defects ; 
and the centre fore-and-afters (those with the ridge) 
were to be cut from the solid wood. In 1911 the 
table giving the thickness of coamings was extended 
to include hatchways 30 ft. long, and plans were not 
required to be submitted until the hatchways exceeded 
this length, and 16 ft. in width. In 1915 another 
complete revision took place, and the amendments 
then made conformed with the proposals suggested by 
the Load Line Committee. The minimum height of coam- 
ings on weather decks was to be 24 in.; on super- 
structure decks, within a quarter of the vessel’s 
length from the stem, 24 in.; and abaft, the 
quarter-length to be 18 in. Hatchway side coamings, 
not less than 24 in. high, were to be stiffened near 
the upper edge with a horizontal bulb angle. Plans 
were to be submitted when the length exceeded 30 ft. 
and the breadth 20 ft. With an unsupported span 
of 4 ft. 6 in. the wood covers were to be 24 in. thick ; 
hatch rest bars when fitted on side coamings were 
to be 2} in., and when fitted on end coamings to be 
3 in. wide. Cleats 2 ft. apart and 6 in. from the ends 
were to be fitted on the coamings. The battens, wedges, 
and tarpaulins were to be efficient and in good condition. 
In 1922 the thickness of wood covers was to be suit- 
ably increased for wider spacing of beams, and was 
not to be less than 3 in. for a spacing of 6 ft. Plans 
were te be submitted when the height of the coamings 
exceeded 36 in. 

In 1932, after international agreement on freeboard 
between practically all the maritime nations, the 
Board of Trade issued ‘“‘ Statutory Rules and Orders, 
1932, Merchant Shipping (Safety and Load Line Con- 
vention) Act,”’ better known as the Freeboard Conven- 
tion Regulations. These contained, in great detail, 
the requirements for hatchway construction and 
coverings, compliance with which was necessary before 
a new vessel could have a freeboard certificate issued. 
A sketch of a typical arrangement of coaming and 
web beam is shown in Fig. 1. The coamings on 
freeboard decks must be at least 24 in. above the deck ; 
on superstructure decks at least 24 in. high if situated 
within a quarter of the ship’s length from the stem, 
and at least 18 in. if elsewhere. Where required to be 
24 in. high, they must be fitted with an efficient 
horizontal stiffener placed not lower than 10 in. below 
the upper edge, and with efficient brackets or stays to 
the deck, at intervals of not more than 10 ft. Where 
end coamings are protected, the Assigning Authority 
may modify these requirements. For covers to ex < 
hatchways, where they are made of wood, the finished 
thickness must be at least 23 in. in association with a 
span of not more than 5 ft. The width of each bearing 
surface is to be at least 2} in. A new provision was, 
that at least two tarpaulins, thoroughly waterproofed 
and of ample strength, must be provided for each 
hatchway in an exposed position on freeboard and 
superstructure decks, with ring bolts or other fittings 
for lashings. Where the breadth of the hatchway 
exceeds 60 per cent. of the breadth of the deck in way 
of the hatchway, and the coamings are required to be 


24 in. high, fittings for special lashings to be provided 
for securing the hatchway covers after the tarpaulins 
are battened down. Departures from the statutory 
arrangements have been proposed and approved, but 
in every case the equivalent standard of strength and 
security has to be maintained. 

Some Observations on the Statutory Arrangement of 
Weather-Deck Hatchways.—The first fact emerging in 
a consideration of the present arrangement of wood 
covers and tarpaulins is that with slight modifications 
it has been the universal practice for centuries. It 
presents advantages in the facility with which renewals 
or repairs can be effected, as wood for hatch covers is 
obtainable at all ports of call, and new tarpaulins at 
most of the larger ports. 

The principal points of criticism are :— 

1. Hatch-Beam Shoes.—The hatch-beam shoes or 
slide angles are fastened to the inner surface of the 
coaming, project into the hatchway opening and 
damage the cargo when it is being loaded or discharged. 
This objectionable feature has been apparent for a 
long time, and has been partly remedied by the sub- 
stitution of dished plate shoes or sockets, but these 
are often broken by cargo striking against them. This, 
though not detrimental to seaworthiness, is condu- 
cive to the collection of dirt and solids at the bottom 
of the shoe, preventing the web beam from housing 
properly, and throwing its upper edges out of alignment. 

2. Hatch Beams.—In hatchways with more than one 
web beam the alternate beam has the web plate 
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projecting above the heels of the upper mounting 
angles to form a stop for the wood covers which usually 
span two bays, the intermediate beam giving support 
at the mid-length of the cover. It seems incredible 
that these intermediate beams should sometimes be 
forgotten, but numerous writers have testified to their 
omission and to their being found in the ’tween-deck 
spaces. As stated, obstructions in the shoes or sockets 
prevent the web beams from fitting properly, and throw 
their upper edges, or what should be the three points 
of support for the wood cover, out of alignment. If 
the beam is at the end of a cover the unsupported 
length is doubled, and the resultant stress quadrupled. 
If the beam at the middle is too high a see-saw motion 
is created when seas roll over the hatches, and the 
ragged ends of the wood covers are liable to chafe 
holes in the tarpaulins. 

3. Fore-and-Afters.—The fitting of fore-and-afters 
is, with few exceptions, confined to comparatively 
small hatchways. Wood fore-and-afters require more 
attention than those of steel, the centre ones especially, 
as the shoulders on which the wood covers rest become 
rounded, and with the ends of covers also becoming 
rounded a proper rest cannot be obtained. Some 
owners fit small angle bars heel upwards at the corner 
of the shoulder, to maintain the required breadth of 
landing for the cover. 

4. Wood Covers.—It is strange that the regulations 
do not specify the class or quality of timber to be used 
for hatches ; the only reference is in the “ Instructions 
to Surveyors ’’ issued by the Board of Trade, and is 
that “the wood must be of satisfactory quality, 
straight grained, and reasonably free from knots, sap, 
or shakes.” Reference is sometimes made to covers 
being “ floated off’’; a statement difficult to under- 
stand when there is no water below the cover, but 
vouched for by a master of a vessel who saw the occur- 
rence. When a heavy sea strikes the side coaming, 
the latter is deflected to some extent, and the wood 
covers (especially the closely fitted single plank type), 
under the side pressure from the coaming, are forced 
upwards, and so tear the tarpaulins; subsequent seas 
complete the disaster. Seas striking the side coamings 
may also bulge the end coamings outwards, causing 
short-length covers to fall into the hold. Wood covers, 
not properly seasoned, shrink considerably ; some 
warp badly and split, corners become rounded, and the 
piece of wood in way of the hand grip invariably falls 
out. The covers also provide excellent material for 





stagings and chutes for the stevedores and coal trimmers, 





and although this is against regulations in Britain, 
it is not always so in foreign countries. 

5. Tarpaulins.—Before water can enter a hold by way 
of the hatchway the tarpaulins must fail, as these form 
the watertight seal. It is thus important that 
they be accurately placed and securely battened down ; 
they are cumbersome things to man-handle, and before 
they can be battened down, have to be pulled and 
stretched into position. Some attention has been 
given to this important item in the Convention rules, 
which specify the minimum weight, per square yard, 
of the material before treatment. Considerable damage 
to cargo can be caused by leaky tarpaulins; also, 
if thin they are easily torn . heavy seas. 

6. Battening Wedges.—Battening wedges are not 
always fitted properly in their cleats, that is, with the 
grain of the wood not parallel to the coaming. If the 
grain is parallel to the coaming there is, with each 
blow of the hammer, a tendency for the wing of the 
cleat to sheer the wedge, and its angular effect is lost 
as it is driven home. Such defective wedges are not 
uncommon on some ships. Wood wedges, when sup- 
plied by the shipbuilder or repairer, are generally made 
of elm or birch ; they are tough, and not of pronounced 
grain, but to replace lost wedges the carpenter often 
uses old hatch covers, the wood of which is easily split. 
This only occurs when parallel cleats are fitted ; in 
the latter types of angle lug cleat, set at an angle to 
the coaming, the wedge can generally be driven up 
tight. 

7. Coaming Cleats.—The ordinary coaming cleat 
is a casting or drop forging, and liable to be broken 
by cargo striking it. The flange or wing taking the 
wedge is parallel to the coaming, perhaps to enable 
two wedges to be used; but two are seldom fitted. 
American underwriters require grain-carriers in 
winter to have double or fox wedges fitted. Some 
later types of cleat are made of pressed steel plate, 
with the flange slightly rounded. The usual way 
of driving a wood wedge into a cleat is towards the 
centre line of the ship on the end coamings, towards 
aft on the forward side coamings, and towards forward 
on the after coamings, to prevent the seas from 
washing the wedges out of the cleats. Cleats set 
at an angle to the coaming are to be preferred, at 
the wedges can be driven up tight. The Board of 
Trade, in a circular on coal-carrying vessels, strongly 
recommend this arrangement. 

Many shipowners dislike lashings because of the 
destruction they cause to the tarpaulins, and the rules 
do not specifically state that lashings are to be fitted. 
The drawbacks of the orthodox system of mag 1 
construction and arrangement are numerous. Eac 
item may be small, but collectively they are of major 
importance to the safety of the ship. At the Annual 
Freeboard Surveys it is occasionally found that as 
many as 80 to 100 hatch covers and dozens of battening 
cleats require to be renewed. 

Board of Trade Official Inquiries into Lost Vessels, 
the Cause in some Measure being Considered as Due 
to Hatch Failure.—In the reports of Board of Trade 
official inquiries held since 1918 on British vessels 
which foundered at sea, the cause, either main or 
contributory, was frequently ascribed to the inefficiency 
of the weather-deck hatchway coverings. In many 
cases the cause of the foundering has been conjectural, 
but reports of heavy weather and other considerations 
have given the Courts the opinion that the hatchway 
coverings, failing to keep out the seas, caused the 
ship to be lost. 

A list is given herewith showing the nature of the 
casualty and the salient points brought out at the 
inquiry :— 

A. Hatches burst in by heavy seas. 

B. Tarpaulins chafed through at the coamings by 
the deck cargo, permitting the seas to enter the hold. 

C. Tarpaulins of bunker hatchway torn off ; accumu- 
lation of water in boiler room extinguished fires. 

D. Tarpaulins turned back for ventilation, naked 
light ignited petroleum vapour in hold and caused 
explosion. 

E. Self-trimming collier. Tarpaulins torn and split, 
and wood covers washed away. Tarpaulins, although 
in good condition, considered defective in strength. 

F. Self-trimmer. Breaking of the wood covers or 
tarpaulins. The Court considered a more effective 
method of securing tarpaulins than by lashings would 
prevent them from splitting and tearing. 

G. Main hatchway stove in. 

H. General condition of the vessel, including the 
hatchways, in a bad state of repair. 

I. To prevent probable damage to tarpaulins by 
deck cargo of pit props, tarpaulins not fitted on hatch- 
way ; vessel listed and water entered hold. 

K. Wireless message : ‘“‘ Hatches going.”” The Court 
made special reference to inefficiency of present design 
of hatchways, and recommended an investigation with 
a view to producing a stronger hatch cover. 

L. Self-trimmer. Covers and tarpaulins broken in. 
The Court considered that the large areas of hatchways 
were equivalent to a loose or portable deck. 








M. Self-trimmer. Tarpaulins ripped and wood 
covers lost. The Court considered that the wooden 
hatches were equivalent to a portable deck. 

N. Self-trimmer. Cause unable to be determined. 
Considered that with exceptionally large hatchways, 
it is absolutely necessary that the security of the 
hatchways should be well looked after. 

O. Battens and wedges washed out and tarpaulins 
stripped. Court recommended better type wedges 
should be fitted, and a suitable number of locking bars. 

P. Self-trimmer. Hatch covers smashed. The Court 
is of the opinion that these large hatchways are a 
positive source of danger. 

R. Tarpaulins and wood covers washed away. 

S. Self-trimmer. Wireless message : “‘ Hatches stove 
in.” Some wood covers afterwards found and examined. 
The Court considered they lacked strength, and that 
stipulations should be made specifying timber for 
hatches, also that the question of the use of steel 
in the construction of covers should be considered. 

T. Unsecured hatches over short after-well, which 
had high bulwarks, carried away. 

U. Hatch coamings buckled, web beams set down 
on to cargo, wood covers broken and washed away. 
The structure of the hatches, and whether they should 
have been of steel, rather than of wood was a subject 
of argument by the Court. 

V. “No. 1, 2, and 5 hatches stove in” per wireless 
message. There was much conflict of evidence as 
to the covering and security of the hatchways, and the 
condition of the covers and their fittings. 

W. Wireless messages: “ Water entering No. 1 
hold” and “ After-hatch stove in.” The Court 
records that the hatchway coverings were not new, but 
sufficient and adequate for the voyage. 

X. Cause unable to be determined. Possibility of 
a hatch failure, regard being paid to the fact that several 
recent casualties could be ascribed largely to the 
failure of hatches. . 

Y. Self-trimmer. Wholesale washing out of the 
wedges and tarpaulins from the coaming cleats. The 
President criticised severely the so-called self-trimmer, 
and added that the menace to the safety of the crew 
was very grave in such craft 

The above cases relate only to losses of British ships 





into which inquiries have been held. Of the 23 cases 
examined, ten were lost with all hands; eight were 
self-trimming colliers. In without survivors, 
wireless messages have been received stating “‘ hatches 
stove in,”’ but when survivors have been available, their 
evidence invariably shows that the tarpaulins either 
split or were washed out of the cleats, then the wood 
covers became dislodged and water found its way below. 
[t appears that the wood covers are amply strong 
but the tarpaulins are the least satisfactory links in 
this system. Unfortunately, nothing practical has 
yet been suggested as a substitute. The tarpaulin, 
when new, is stiff and unwieldy, and by the time it is 
more pliable its efficiency is waning. 

Self-Trimming Colliers.—With the exception of 
trawlers, the losses in self-trimmers easily lead the 
field, and the cause, in many cases, is considered to 
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be hatch failure. Recently at a Court of Inquiry 
the President made some serious criticism of this 
“that the menace to the 


type of ship, and added 
safety of the crew was very grave in such craft, especially 
where the cargo consisted of small or duff coal.” 

It appears that these vessels cannot be completely 
self-trimmed as there is bound to be a considerable 
empty triangular space underneath the deck, from the 
hatch side to the ship’s side, and from the hatch end 
to the end bulkhead in the hold. A collier in a seaway 
with a list is in a precarious position, as, owing to the 
great width of hatchways, the side coamings can be 
submerged much sooner than is the case with the ordi- 
nary cargo ship. The security of the coverings, then, 
is of vital importance. 

In 1928-29, Mr. L. C. Burrill* made 26 voyages 
in different type colliers, in the North Sea, English 
Channel, Bristol Channel, to the Bay of Biscay, and 
once across to Canada. It is significant to note that 
one of his conclusions was : 

“ Hatch closing arrangements.—The only real solution 
to this very vital problem will be the introduction of 
some form of steel hatch cover for this type of vessel.” 

Tanker Hatchways.—-Hatchways in a tanker are small 
and numerous, generally 6 ft. by 4 ft. with 30-in. coam- 
ings. There is no rule for the minimum height of 
coaming of an oiltight hatchway ; obviously, being oil- 





tight from within it must be absolutely watertight from 
without, and coamings as low as 12 in. in height have | 
been fitted, which makes construction easier and more 
economical. British tankers do not, as a rule, adopt 
low coamings. The reason may be attributable to the 
Factory Act, which demands that open hatchways when 
not being used in loading or discharging, and which | 
have coamings less than 30 in., shall be fenced to a | 
height of 3ft. The hatch covers or lids are always fitted 
with ullage holes, having circular frames with a 6-in. | 
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screwed plug. They must be opened when pumping i§ 
in progress, and they are also used when measuring the 
oil level, and taking samples. They should not be fitted 
above the ladder, as a sample of oil is always taken from 
the bottom of the tank. Oil-tightness is effected by 
fitting greasy hemp, about 1} in. square. This is 
sometimes fitted on the coaming, protruding slightly 
above the top edge, but the better method is to fit it 
in a small channel around the periphery of the cover, 
the top edge of the coaming making contact when the 
cover is closed. Toggles, 6 in. from each corner and 
15 in. spacing, are fitted around the cover, and with 
butterfly nuts a perfect oiltight joint can be made. 

Steel Hatch Covers asa Means of Localising a Fire.—The 
hatchways referred to, so far, have been those exposed 
to the seas, and required by the regulations to be 
closed and battened down with wood covers and tar- 
paulins ; they are generally known as the weather-deck 
hatchways. In open shelter-deck vessels, the first 
*tween deck is regarded as a weather deck, in that the 
freeboard is measured from this deck, and therefore the 
hatchways must be closed weathertight similar to those 
on the exposed decks ; this also applies to upper-deck 
hatchways within superstructures whose ends are not 
watertight. To suggest that these hatchways should 
have steel watertight covers for protection against 
the sea would be stretching the point too far; but 
there is another reason why such covers could be 
fitted with advantage on all lower-deck hatchways, 
and that is for the localising of an outbreak of fire. 
Dr. Montgomerie in a paper on “ Safety at Sea,” at the 
International Meeting of Naval Architects and Marine 
Engineers in New York last year, gave a comprehensive 
analysis of fires reported for a twelve-month period, 
from March, 1930, to February, 1931. In that period 
688 cases of fire were reported; many, no doubt, 
of a minor nature and easily extinguished. The seat 
of the fire in 136 cases was in the holds, in 96 cases 
in the bunkers, and in 73 cases in the machinery spaces ; 
388 fires occurred in cargo vessels and passenger liners, 
and 232 were on vessels between 3,000 tons and 7,000 
tons gross. Under the heading “‘ How extinguished ” 
he showed that 139 sank, or became constructive total 
losses. The author has been informed that the iirst 
indication of a fire on a cargo vessel at sea is the smell of 
burning; secondly, the emission of smoke from the 
uptake ventilators. The downcast ventilators are then 
reversed to the wind to stop the supply of air, and if 
the ship is not equipped with special fire-extinguishing 
apparatus, the tarpaulins and wood covers are removed 
and water applied from hoses. If steel watertight 
covers were fitted to the hatchways, removing the 
ventilator cowls and plugging the coamings would 
probably smother the fire; but as the author has 
never heard of any fire in a ship fitted with steel water- 
tight hatch covers, experience in this direction is 
lacking. 

New Types and Arrangements in Hatchway Con- 
struction.—An arrangement which is becoming popular, 
especially in new ship construction, is the recessed side 
coaming. The rules require that coamings 24 in. in 
height shall be stiffened not lower than 10 in. from the 
upper edge with a fore- and after-horizontal bulb angle ; 
the coaming plate is stopped short at the heel of this 
stiffener and the rule height of the coaming is made up 
by fitting another bulb angle vertically on the horizontal 
one with its heel some 4 in. or 5 in. from the coaming 
plate. The ledge thus formed provides an excellent 
support for the web beams, and eliminates the objec- 
tionable projection of the web shoes in the hatchway. 
The horizontal angle also serves to protect the deck 
steam pipes. As both the upper and lower mounting 
angles can extend to the extreme end of the web its 
depth here can be less than half its middle depth; the 
doublings for flushing up the ends can also be omitted. 
The stiffening afforded by the web slide angle is lost, 
and the load on the cover and webs is taken at the 
top of the coaming plate instead of in the slide angles 
at the bottom; therefore a slight increase in the thick- 
ness of these plates is necessary, or vertical stiffening 
may be fitted on the outside of the hatchway. As 
the webs must house at the same position each time 
to suit the length of the wood covers, snugs or other 
devices are fitted for that purpose. The arrange- 
ment lends itself to rapid opening and closing, and 
various patents are in force for the transport of the 
webs by rollers to the end of the hatchway. 

It seems paradoxical that although the rules, under 
“ Security of Hatch Covers,” state that ring bolts or 
other fittings for lashings are to be provided, and 
fittings for special lashings when the breadth of hatch- 
ways is greater than 60 per cent. of the breadth of the 
deck, yet there is no rule for the provision of lashings. 
A usual arrangement in, say, a 20-ft. hatchway, is to 
have three ring bolts each side, and a 2-in. wire laced 
through them athwartships and diagonally over the 
hatchway. The Board of Trade have issued instruc- 
tions for the guidance of Surveyors regarding lashings 
for coal-carrying vessels not exceeding 300 ft. in 
length :— 

(a) Each section of covers should be efficiently 








and independently secured by flexible steel wire-rope 
lashings, or other equivalent means. 

(6) Where the hatch covers exceed € ft. in length 
there should be an independent wire-rope lashing or 
equivalent at each section of covers, and when fitted 
fore and aft each lashing should be placed not more 
than 3 ft. from the end of the cover, and should be set 
up by a Warwick screw attached to the deck with as 
easy a lead as practicable. 

(c) When the covers are fitted athwartships they 
should be similarly secured with wire laid fore and 
aft: in such hatchways more than 30 ft. in length. 
additional cross lashings will be necessary. 

(To be continued.) 








CATALOGUES. 


Motor-Vehicle Lamps.—Messrs. C. A. V. Bosch, 
Limited, Acton, London, W.3, have issued a pamphlet 
iilustrating and giving prices of the various types of 
lamps manufactured by them for commercial vehicles 

Machine Toole——We have received a catalogue de- 
scribing the Skoda automatics, made by Messrs. Skoda- 
werke, Limited, Prague, from Messrs. A. C. Wickman, 
Limited, Coventry, who are the sole agents for this well- 
known firm. 

Woodworking Plant.—A folder illustrating the extent 
to which their machines have now been applied to 
pattern making has reached us from Messrs. Wadkin, 
Limited, Green-lane Works, Leicester, and 89, Kings- 
way, W.C.2. 

Variable-Speed Drives.—In a pamphlet sent to us by 
Messrs. Frank Wigglesworth and Company, Limited, 
of Shipley, Yorkshire, is described and illustrated the 
Wigglesworth Vari-Pitch Texrope Pulley manufactured 
by this firm. 

Prismatic Road Studs.—A leaflet describing their 
‘“* Crawford *’ road blocks and kerb units is to hand from 
Messrs. Hadfields, Limited, East Hecla and Hecla Works, 
Sheffield. These are made in “ Era C.R.”’ non- 
corroding steel which is silver white in colour. 

Switchgear—A new puopiication dealing with their 
S. and C. duplicate "bus bar, “‘ Change Over on Load " 
internal isolation switchgear, for which flexibility of control 
is claimed, has been sent us by Messrs. Switchgear and 
Cowans, Limited, Elsinore-road, Old Trafford, Man- 
chester 16. 

Ball-Bearing Castors.—Messrs. Revvo Castor Company’ 
Limited, Archdale Works, Blechynden-street, London: 
W.11, have sent us a pamphlet describing all types, heavy 
and light, fixed and swivelling, of the castors manu 
factured by them. 

Chain Transmission and Conveying—A pamphlet 
describing and illustrating applications of Renold chains 
to plants chiefly used in municipal service has been 
forwarded to us by Messrs. The Renold and Coventry 
Chain Company, Limited, Renold Works, Didsbury, 
Manchester. 

High-Speed Steel Hardening Furnaces.—These are 
illustrated and described in a leaflet just issued by Messrs. 
Wild-Barfield Electric Furnaces Limited, Elecfurn 
Works, North-road, Holloway, London, N.7, and, in the 
larger sizes, for production purposes, are fitted with 
automatic temperature control. 

Railway-Wagon Discharging Appliances.—Messrs 
Babcock and Wilcox, Limited, Babcock House, 
Farringdon-street, London, E.C.4, have sent us a new 
catalogue devoted to the plant manufactured by them 
for end, side and rotary tipping of railway wagons. These 
installations are electrically operated. 

Liquid-Level Indicators and Alarms.—Messrs. Gent 
and Company, Limited, Faraday Works, Leicester, 
have just published a new catalogue, Book 6 f, of which 
they have sent us a copy. Included under the heading otf 
“Tangent Apparatus ” is a description of their audible 
telephone level indicator utilising the ordinary P.O 
telephone. 

Signalling.—An attractive brochure describing the 
signalling installation carried out by the Southern Railway 
between Waterloo and Hampton Court Junction, has 
been forwarded to us by Messrs. The Westinghouse 
Brake and Signal Company, Limited, 82, York-road, 
King’s Cross, London, N.l, who supplied all the 
apparatus and material referred to therein. 

Dynamometers, Test Sets, Recorders.—We have received 
from Messrs. Cambridge Instrument Company, Limited. 
45, Grosvenor-place, London, 8.W.1, leaflets describing 
a range of instruments specially intended for the use oi 
the power engineer, conforming with the requirements 
of the Electricity Commission for testing and regulat 
ing electricity meters. 

Miscellaneous Manufactures.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have sent us 
separate sections of their catalogue, dealing with alu 
minium sheet and matting, window lead sections, B.1 
wiring systems, copper sections and sheets, motor- 
ear cables, jointing compounds, paper pinions, earthing 
rods, lightning conductors, Macintosh patent trailing 
cable, Xe. 

Enclosed Motors.—Messrs. Laurence, Scott and Electro- 
motors, Limited, Australia House, Strand, London, 
W.C.2, have forwarded us a copy of the booklet com 
piled by Mr. P. A. Mossay, M.I.Mech.E., dealing with 
the cooling of totally-enclosed motors, their history and 
development, resulting in this firm’s adoption of the 
design of their ‘“‘ Emcol ” motor, now manufactured in 
large numbers, both direct current and alternating 
current, at their Norwich works. 








‘ope 


th 
, or 
tted 
10OTe 
set 


hey 
and 
gth. 


ech, 
yhlet 
8 OF 
cles 

de- 
oda- 
nan, 
vell- 


tent 
| to 
kin, 
ngs - 


3 by 
ted, 
the 


ured 


heir 


non - 


heir 
ad *° 
trol 
and 
fan- 


any’ 
don: 
AVY 
anu 


hlet 
ains 
peen 
ntry 
ury, 


are 
ssrs. 
furn 
the 
with 


ssrs 
use, 
new 
hem 
hese 


yent 
ster, 
hich 
ig ot 
lible 
P.O 


the 
way 
has 
ouse 
oad, 
the 


ived 


ited . 


bing 


ilat 


ling 


tro- 
don, 
om 
with 
and 
the 
d in 


ting 








JULY 23, 1937.] 


ENGINEERING. 


87 








THE EFFECT OF DISCONTINUITIES 
AND SURFACE CONDITIONS ON 
FAILURE UNDER REPEATED 
STRESS. 

By F. ©. Lea, O.B.E., D.Sc., M.I.Mech.E. 


TuE effect of discontinuities of form on the lower- 
ing of the fatigue range of metals has been clearly 
recognised by engineers for a long time, and the 
results of a considerable number of experiments 
have been published in recent years.* The effect of 
corrosion conditions on the fatigue range has also 
been investigated by a number of workers but more 
particularly by McAdam,t who, in a series of papers, 
has added considerably to the knowledge of this 
subject, and by Gough and his colleagues at the 
National Physical Laboratory. The surface condi- 
tion of quenched and tempered steels has also been 











shown to have a very important effect on the fatigue 
range. Lea and Heywood{ showed that quenched 
and tempered steel spiral springs, left black, may 
have a fatigue range much less than one half of the 
same material tested in the machined and ground 
condition. Similar results have been obtained from 
plate springs.§ Since the publication of these papers 
there has been considerable controversy as to the 
reason for this very marked lowering of the fatigue 
range. It has been suggested that the surfaces of 
the springs become decarburised during the process 
of manufacture from the ingot to the finished round 
wire or bar of which the spring is finally made. 
Springs have, therefore, been made from rod ground 
so as to remove the decarburised layer. The removal 
by grinding of the surface layers improves the fatigue 
range of steel springs but there is still doubt as to 
whether decarburisation is a completely satisfactory 
explanation of the low fatigue range of the black 
specimens. 

In two papers contributed to the Institution of 
Mechanical Engineers,|| and in publications issued 
from the Applied Science Department of the 
University of Sheffield,{ the author and his colla- 
borators have shown that cold-drawn steels of very 
variable compositions have a much lower ratio 
of safe fatigue range to ultimate strength than 
steels of the same composition and strength quenched 
and tempered and tested in the machined condition. 
It has been shown that cold-drawn steel wires which, 
from the composition of the material might be 
expected to give safe torsional fatigue ranges, at 
zero mean stress, of from one-half to two-thirds of 


* W.N. Thomas, “ The Effect of Scratches and Various 
Workshop Finishes upon the Fatigue Strength of Steel,” 
Aero. Res. Comm. R. & M. 860 (1923); ENGINEERING, 
vol. exvi, page 449 (1923). 

+ D. J. McAdam, Jr., and Robert W. Clyne, ** Influence 
of Chemically and Mechanically-formed Notches on 
Fatigue of Metals,” Journ. of Research Nat. Bureau of 
Standards, Oct., 1934, vol. 13, Research Paper No. 725. 
(This paper contains a valuable bibliography and also 
references to other papers by D. J. McAdam.) 

t Lea and Heywood, “The Failure of Some Steel 
Wire under Repeated Torsional Stresses at Various Mean 
Stresses,"’ Proc. I. Mech. E., vol. i, page 403 (1927); 
ENGINEERING, vol. cxxiii, page 562 (1927). 

§ R. G. C. Batson and J. Bradley, * Fatigue Strength 
of Carbon and Alloy-Steel Plates as used for Laminated 
Springs,” Proc. I. Mech. E., vol. 120, page 301 (1931) ; 
ENGINEERING, vol. cxxxi, page 405 (1931). 

| “Torsional Fatigue Tests of Cold-Drawn Wire,” 
Lea and Dick, Proc. Inst. Mech. Z., vol. 120, page 661 
(1931); Lea and Batey, Proc. Inst. Mech. E., vol. ii, 
page 865 (1928). 

{| Reports of the Cold-Working Committee of the 
University of Sheffield, 1932-3-—4. 














the tensile strength, may have fatigue ranges 
lower than one-third of the tensile strength. A 
wire having a tensile strength of 90 tons per sq. 
in. gave a torsional fatigue range of only + 10-5 
tons per sq. in. A similar wire, quenched and 
tempered and subsequently ground on the surface, 
gave a torsional fatigue range of -+ 27-5 tons per 
sq. in. 

Steel wires, specially and carefully drawn, con- 
taining 0-62 per cent. carbon, and having a 
breaking tensile strength of 80 tons per sq. in., 
have given a total safe range of bending stress of 
only 40 (+ 20) tons per sq. in. Later, it is shown 
that a steel quenched and tempered to give about 
the same tensile strength may have a total bending 
fatigue range at zero mean stress of nearly 78 (-+- 39) 
tons persq.in. A cold-drawn cadmium copper wire 
0-4-in. in diameter, tested under cycles of bending 
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BROKEN TENSILE-TEST SPECIMEN OF 


0.32 Per Cent. CarBon STEEL. xX 7. 
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stress, gave a fatigue range of + 7-5 tons per sq. in. 
Specimens turned down to 0-3 in. diameter, gave 
a fatigue range of + 15 tons per sq. in. 

The problem of concentrations of stress at dis- 
continuities has received a good deal of attention 
from the mathematical point of view and a few 
simple cases have been solved. Coker and his 
associates have also used the elegant photo-elastic 
method to investigate a large number of cases of 
discontinuity. The results have been published 
in many papers and in the monumental work 
Photo-Elasticity by Coker and Filon.* Theory 
has shown that at the boundary of a very small hole 
drilled in a tensile specimen the stress is three times 
the stress at some distance from the hole.f When 
the hole diameter is half the width of the plate, the 
stress at the boundary is 4-32 times the stress at 





* A Treatise on Photo-Elasticity, E. G. Coker and L.N. 
G. Filon ; Cambridge University Press, 1932. 

+ R. C. J. Howland, “ The Stresses in the Neighbour- 
hood of a Circular Hole in a Strip under Tension,” 
Phil. Trans. Roy. Soc., vol. A229, page 49 (1929); Jeffrey, 





some distance from the hole, or 2-16 times the mean 
stress across the section through the hole centre. 
In the sequence, it will be seen that the repeated 
tensile stress at the boundary of a hole in a plate 
of very mild steel one-half the diameter of a plate 
l-in. wide, at which failure takes place, is about 
two-thirds of the stress at which the undrilled plate 
fails and the stress at some distance from the hole 
is thus one-third of the stress at failure of the 
undrilled plate. The repeated tensile stress at 
which failure takes place at the boundary of a very 
small hole (;$45-in. diameter) instead of being 
one-third of the stress indicated by theory and by 
the photo-elastic experiments, is not very different 
from that at which failure occurs in the undrilled 
plate. It is well known that observable creep, 
or plastic flow, can take place when specimens 
are subjected to cycles of stress, in which the 
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stresses exceed certain values, but creep becomes 
very small indeed as the fatigue range is approached 
and, as will be seen, cracks at hole boundaries 
can occur, without observable evidence of shear 
slip until the crack has taken place. A collar 
turned on a specimen or a collar gripped on a 
specimen reduces the safe range of repeated stress, 
in some materials, to one-half of that of the parallel 
specimen. When a specimen of mild steel tested 
under tension fails as a cathode (nascent hydrogen 
thus being liberated at the specimen) the failure 
of the material is quite different from the failure 
when tested under normal conditions ; the elonga- 
tion and reduction of area are very different in the 
two cases.* As a cathode the specimen cracks 
simultaneously, or nearly so, on a large number of 
planes perpendicular to the axis of the specimen. 
When the surface of a mild steel is case hardened, 
and tested to fracture, it shows, similarly, many 
transverse cracks. A specimen stressed above 
the yield point in a weak solution of acid and then 
tested to destruction shows a similar type of fracture. 
When a specimen fails by repeated stresses under 
corrosive conditions, the appearance of the failure 
is different from that of the normal specimen and 
there is distinct evidence that there is either no, 
or a very small, safe fatigue range. The effect of 
what might be called a mechanical discontinuity 
of form, along with corrosive conditions, is com- 
paratively unimportant, or in other words, the 
two conditions are not additive, the latter condition 
alone being sufficient, if time is allowed, to give a 
lower fatigue than the former for a comparatively 
short time. 

The resistance to fatigue stresses of riveted joints 
may be much less than that of the unriveted plate. 
The fatigue resistance of the riveted joint may vary 
from 0-4 to two-thirds of the strength of the plate.t 
Rolled-steel joists tested by the author as girders 
under fatigue stresses, gave a fatigue-stress range 
of 15 tons per sq. in. at zero minimum stress. When 
the flanges were drilled, as they would be for a 
riveted joint, the fatigue range was reduced to 
10 tons per sq. in., and when two lengths of joist 
were joined together by a butt weld having a tensile 


* Lea, Proc. Roy. Soc., vol. oxxiiiA, page 171. 








Phil. Trans. Roy. Soc., vol. A221, page 265 (1920). 


+ Lea, Proceedings Inst. C. E., Nov., 1936 
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strength equal to, or even slightly higher than, that 
of the steel of which the joist was made, fractures, 
at zero minimum stress, were obtained at fatigue 
ranges of 5} tons per sq. in. Bad faults were found 
in the welds that gave the low fatigue range 
Penetration, or fusion, at the bottom of the flange 
of the joist was poor and cracks had evidently 
started, not at the surface of the weld, but at the 
discontinuity. Other tests of similar joists at zero 
minimum stress gave safe fatigue ranges of 9 tons 
per sq. in. Tests of weld metal deposited in layers 
to form ingots 12 in. by 2 in. by 2 in. gave variable 
results. 

One set of specimens machined from all- 
weld metal laid down on to a steel plate and 
forming an ingot about 12 in. long by 2 in. by 2 in., 
gave a safe fatigue range under cycles of bending 
stress of 10 tons per sq. in. at zero mean stress, 
while welded specimens made from the same elec- 
trodes, tested under cycles of direct stress, gave a 
fatigue range of only + 4-5 tons per sq. in. This low 
value was accounted for by a slag layer between 
the weld and the plate. Owing to the possibility, 
therefore, of blow-holes in badly-made welds, and 





0-16 Carbon | Heated to 890 deg. C. in salt bath; held for 


Tasie 1.—-Chemical Composition of Steels Tested. 
Steel Content, per cent 
No. Type ( Mn si. | § Pr 
| | 
- 
Per cent | | 
] 0-16 Carbon 0-16 0-65 0-19 | 0-049 0-050 
0-66 
2 0-32 | 0-32 | 0-58 0-22 0-052 | 0-049 
3 0-46 0-46 | 0-683 | 0-212 | 0-037 | 0-039 
4 | ct 3a 1-03 | 0-511 | 0-04 | 0-036 | 0-032 
| } 
Tasie I1.—Heat-Treatment of Steels Tested. 
Steel | Heat-Treatment 
| 
| 
Per cent | 
| 








20 minutes ; cooled in still air. 
0-32 Heated to 850 deg. C. in salt bath; held for 
20 minutes ; cooled in still air. 
0-46 =, | As received. 
1-03 ” | Heated to 770 deg. C. in salt bath for 15 
minutes; quenched in oil; reheated to 
500 deg. (. for 30 minutes and then cooled 
in air. 
Taste IIl.—Reeults of Tension, Impact, and Hardness 
Tests. 
Tensile Tests. 
| . — l 
| Ulti- - | 
| , | Elong- Reduc- | 
| mate Yield | ‘ation, | tion Izod | Brinell 
Steel Tensile | Stress, ’ 
iStrength,| tons | Per eget) Saee- 
, eth, cent. | Area, | Value, hess 
| tons per | | ~ 
} on per ft.-Ib. No 
BR. #4." | 2in. | cent. 
aq. in. } 
——_— ol ——— Baan $$$ —— —_ 
| | | | | 
Per cent | | | } 
0-16 Cc | 23-8 19-7 | 43:0) 67-7 82-0 134 
0-32 C, | 36°75 | 21 25 25-0 58-0 62-0 | 170 
0-46 € 40-85 | 24-0 | 23-1 | 50-0] 23-2| 191 
1:03 C. | 68-2 | 47-2 | 16-5] 36-7 4:5 | 253 
' 


particularly of bad fusion or penetration, the 
fatigue range of welds may be from one-third to 
one-half of the welded plate, but welds can be 
made to have a fatigue range nearly as high as 
that for mild-steel plates. The possibility of a 
blow hole, or other discontinuity, in a weld, unless 
special precautions are taken during welding, is 
by no means remote, and the fatigue resistance of 
welds depends upon some discontinuity occurring 
at the points of maximum stress. From welds, 
which when analysed gave almost exactly the 
same composition, mac'e by different workers under, 
as far as possible, the same conditions, fatigue ranges 
from + 4-5 tons per sq. in. to + 12-5 tons per sq. in. 
have been obtained in the author's laboratory. 
Welds tested under cycles of direct stress appear to 
give invariably, except in the case of very good 
welds, lower fatigue ranges than when tested under 
cycles of bending stress, the reason apparently being 
that when the stress is uniformly distributed over the 
specimen, as in the direct-stress test, there is a 
greater probability of concentration of stress at 
the weakest point than under cycles of bending 
stress, in which the maximum stress only occurs 
at the surface of the test piece. If there is bad 
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fusion between the weld and the plate the direct- 
stress test is more severe than the bending test. 
Fatigue Tests of Steels under Corrosion Conditions. 
—The arrangement for carrying out fatigue tests 
under corrosion conditions is shown in Figs. 1, 2 
and 3, on page 87. Preliminary tests were carried 
out on four steels, the compositions of which are 
shown in Table I, and which had been heat-treated 
as shown in Table IL The physical properties 
junder ordinary laboratory conditions are given in 
Table III. The repeated stress tests were carried 
out in the Haigh machine and in the Wéhler type 
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The results from the various polished specimens 
of steels tested in air and under corrosive conditions 
are shown plotted in Fig. 5 on this page. Particulars 
of the individual tests are given in Table IV. It 
will be seen that in air the various steels give quite 
definite fatigue ranges. The fatigue-range curves, 
when the steels were tested in air, for numbers of 
repetitions equal to or greater than 10,000,000 are 
of the ordinary type and call for no comment; the 
fatigue ranges vary from + 15 tons per sq. in. to 
+ 29 tons per sq. in. It will be seen, however, 
that all the corrosion-fatigue curves for more than 









































of alternating-bending stress machine. In the/| 10,000,000 repetitions of stress tend towards the 
Haigh machine the speci- 

7 32 > ce 
mens were immersed in @ Fig.s. 
bath of the solution. In 
the alternating - bending 3%0%—— - + EE ee 
machine a piece of Selvyt ey a i Pi Se by 
cloth was spread over and os} | ——— So * 

| touched the test specimen | 

|so that it waskept wet by | | 

solution falling from the ~™ I | Sir, — =— 

sy in Figs. 1, 2, and @ Curve @ Curve 2. O Curve 5. 

syphon, = Figs I, . Q Curve 4 1 Curve 5 O Curve 6. 

3. The effect of immersing a = Cares 7. © Curve & } Carve ®. a: 
imens of steel in corro- O Curve 10. @ Curve 11 O Curve 12 

pang oY 4 Curve 13. & Curve 14, | 


sive fluids on their statical 
very 
* over- 


properties is not 
marked, but if 
| strained *’ beyond the yield 
| point, although the tensile 
| strength is not perceptibly 
changed, the mode of frac- 
ture and the reduction 
of area are considerably 
affected. A static test on 
a normalised specimen of 
the 0-32 per cent. C steel, 
when immersed in a solu- 
tion of 0-1 per cent. 
sulphuric acid and strained 
to a stress of 25 tons per 
8q. in., was carried out. 
The specimen was left 
twenty-four hours under 
stress and then fractured 
in a tensile test. The 
results were as follows: 
Tensile strength, 35-9 tons 
per sq. in.; elongation, 
18 per cent.; and reduc- 
tion of area, 25-8 per cent. 
On comparing these 
results with those in Table III it will be seen 
that the tensile strength was not very different 
from that given in the Table, but the elonga- 
tion per cent. and reduction of area have been 
very considerably reduced. Fig. 4, on page 87, 


TaBLe IV.—Data on Fatigue Curves for Steels shown in 
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Fig. 5. 
\ | Ulti- 
Curve | Testing Testing mate 
No. | Material. Medium. Machine. Tensile 
| Strength 
| | Tons per 
Per cent. |_8q. in. 
1 1-03 C Air Haigh : = 
2 | . | O-1 per cent, HoSO, } 68-2 
3 0-46 C. | Air . ‘ | Haigh --|) 
4 : 0-1 per cent. HoSO,4 m f 40-85 
5 | | 10 per cent. NaOH 
6 | 0-32. | Air .. Haigh ..| ) 
7 | - Alt-Bending | 
8 | 0-1 per cent. HoSOq| Haigh... 
9 o on Alt- Bending 36-75 
10 | 3 per cent. NaCl Haigh ee 
11 ts sa m | Alt-Bending | | 
12 io 10 per cent. NaOH | Haigh ~«1J 
13 | 0-16 C. | 0-1 per cent. HpSO, | Alt-Bending l 28-8 
14 on | Spercent. NaCl . “ Sage 





shows the appearance of the specimen after the 
tensile tests had been made. A large number of 
cracks appeared along the specimen, one of which 
is shown enlarged in Fig. 6, Plate IV. The solu- 
tions used in the Haigh machine and the wetting 
solutions for the alternating-bending machine were 
distilled water, synthetic sea water (specific gravity 
1-03), 3 per cent. sodium chloride solution, 0-1 per 
cent. sulphuric acid solution, and 10 per cent. caustic 
soda solution. 
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same value when wetted with any solution that 
causes considerable corrosion, except when the 
specimen is immersed in a bath of the 3 per cent. 
sodium-chloride solution and tested in the Haigh 
machine ; the fatigue range for 10,000,000 repeti- 


Taste V.— Manganese Steel. 


| | 














Range of | | 
Solution. ray) Reversals. Remarks. 
per sq. in. 
ain | 
| 19-9 16,763,200 | UB. Stress 
| raised. 
Air... | One - 25-2 | 20,292,000 | UB. Stress 
Speci- | | | raised. 
men 31-8 | 31,600 | B. 
Distilled water 20-8 |} 2,210,000 | B. 
se — 14-98 | 49,359,000 UB. 
Sea water 
Sp. G. 1-03 22-4 | 9,724,200 | B. 
<a 16-15 | 46,636,700 | B. 
| 15-45 38,735,600 | B. Ball bear- 
| ing failed 
| | in machine. 
- - 14-9 2,738,700 | B. 
- ° | 15-18 37,096,000 | B. 
* : 14 | 122,143,400 UB. 
UB.—Unbroken. .— Broken. 


tions was much higher than in the alternating- 
bending machine. The higher range obtained from 
the specimen immersed in the alkali bath than 
from the tests in which the specimen is continually 
exposed to the air, is probably due to initial 
corrosion causing some protection, and air being 
partially excluded. In the alternating bending 
machine, when the specimen is wetted in air by 
the Selvyt cloth touching the specimen, any pro 
tective coating is likely to be removed. Logarithmic 
plottings of the results given in Fig. 5 (see also Fig. 
12 on page 89) clearly indicate that there is no very 








LAs 








JULY 23, 1937.] 
definite fatigue limit for more than 10,000,000 
repetitions of stress. 

Continuity of the Corrosive Action.—A manganese 
steel containing from 12 per cent. to 14 per cent. 
manganese, was tested in the Wéhler machine, 
in air, and wetted with distilled water and synthetic 
sea water. In the sea water, specimens of the 
manganese steel, as will be seen from Table V, 
ran for as many as 122,000,000 repetitions of stress 
without fracture, but careful examination of speci- 
mens at sections where fracture had not occurred, 
and also of specimens that had shown no signs 
of fracture, gave very definite evidence of the con- 


: Fig.12. 
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© Plain specimens. Air (No. 1). 
° ~ = Distilled Water (No. 2). 
Specimens with Collar Turned on. Air (No. 5). 
” $e es - Distilled Water (No. 6). 
@ Plain Specimens with Collar Clamped on. Air (No. 3). 
® Distilled Water (No. 4). 
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pits. In Fig. 8 is reproduced another photograph, 
of a specimen wetted with sea water, which frac- 
tured after 46,636,700 reversals, at a range of 
stress of + 16-15 tons per sq. in., taken at some 
distance from the actual fractured section. The 
duration of the test was 316 hours 35 minutes. 
Again, there is very definite evidence of corrosion 
penetrations from the small surface pits. Certain 
specimens of the 0-16 per cent. carbon steel which 
withstood more than 100,000,000 repetitions of stress 
under corrosive conditions, but had not fractured, 
were carefully cut through and examined under the 
microscope. Branch-like corrosion streaks were 
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was 94 hours 20 minutes, and the number of reversals 


was 14,365,000. Fig. 11 shows a microphotograph 
of a free cutting steel, tested under ordinary condi- 
tions in air, that resisted 37,064,000 cycles in air 
at a range of + 16 tons per sq. in. without fracture. 
No cracks are visible. That it is very doubtful 
whether there is a definite fatigue range under 
corrosive conditions is also shown by logarith- 
mic plottings. In all cases the plotted points of 
the corrosion-fatigue test results do not show a 
definite change of direction such as is shown by 
the plottings of the results of tests under non- 
corrosive conditions. 
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tinuity of the corrosive effect. Fig. 7, on Plate IV, 
shows a photographic reproduction of a specimen 
which withstood 49,359,000 repetitions of stress 
in distilled water without failure, at a range of 


Taste VI.—Table Showing Approximate Values of 
Fatigue Ranges for 0-84 per cent. Carbon Steel at 
Zero Mean Stress. Cycles per minute about 2,000. 


Fatigue Range | Fatigue Range 
for 107 for 10 


Nature of Test Repetitions, Repetitions, 


tons per t+ tons per 
square inch square inch. 

ee — — 
Plain specimen in air . 39 39 
Do. wetted with distilled water *14 *7 
Collar clamped on specimen *20 *20 
Do. and wetted with distilled 

water | *10 °7 
Collar turned on specimen, 

corner reasonably sharp, as 

shown in Fig. 15 *19 *19 
Do. in distilled water *11-5 °7 





* These are only approximate values. ri 
stress of + 14-98 tons per sq. in. The duration 
of the test was 14 days 22 hours. It will be seen 
that there are definite evidences of corrosion 
penetration preceeding from the very small surface 





| | | 
“Oo 1 2 3 4 
6868.0) Number of: Reversals... Millions “ENGINEERING” 


Plain speeimens. Normalised. Highly Polished. 
: . Ordinary ,, 
Turned with tool. 
Ordinary Polished. Salt water 
bath before testing. 
- Diamond-Pyramid Impressions. 
9 - Case-Hardened after Normalising. 
Indicates Wohler Machine. 
- Uniform Bending Machine. 
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definitely seen in the specimen, which indicated that, 
if a longer time had been taken for the 100,000,000 
repetitions of stress, fracture would probably have 
occurred. It would appear that the corrosive effect 
and the penetration of corrosion will depend upon 
the time as well as upon the stress. Fig. 9 shows 
an enlargement, at a magnification of 55, of a section 
of a specimen of 0-84 per cent. plain carbon steel, 
oil-quenched at 790 deg. C., and tempered at 490 
deg. C., which was wetted with distilled water at 
a range of stress of only + 7-5 tons per sq. in., 
and which broke after 85,679,000 repetitions. The 
view was taken at a considerable distance away 
from the actual fracture and it will be seen that at a 
number of points along the surface there are definite 
indications of corrosion penetrations. When a 
specimen fails under non-corrosive conditions it is 
generally quite impossible to find similar cracks 
along the surface of the specimen. A specimen of 
this same 0-84 per cent. carbon steel, with a collar 
turned on it, tested in distilled water, under a 
stress of + 10-5 tons per sq. in., developed the 
definite crack, found by cutting the specimen 
after test, shown in Fig. 10, although the specimen 
did not actually fracture ; the total time of running 
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Corrosion and Discontinuities of Form.—Tests 
were carried out on steel specimens containing 
0-84 per cent. C; 0-2 per cent. Si; 0-3 per cent. 
Mn; 0-035 per cent. 8; and 0-028 per cent. P, 
(a) in air and distilled water; (6) with a collar 
clamped on the specimen, in air and distilled water ; 
and (c) with a collar turned on the specimen, in air 
and distilled water. The steel used was oil quenched 
from 790 deg. C., and air tempered at 490 deg. C. 
Taking first the plain specimens in air and in 
distilled water. The effect of corrosion conditions 
on a comparatively high-carbon steel has been seen 
to be very marked. This is further illustrated by 
the results of the tests on a 0-84 per cent. carbon 
steel. The results of the tests in air are shown in 
Fig. 12. It will be seen that when tested in air 
(curve No. 1) there is a very definite fatigue range 
for more than 10,000,000 repetitions of stress and 
that the total range of stress at zero mean stress 
is about 77 tons per sq. in. When wetted with 
distilled water, the log-plotting (curve No. 2, 
Fig. 12), indicates that there is no definite fatigue 
range. Ata range of stress of + 7-5 tons per sq. in. 
the specimen broke after 85,000,000 repetitions of 
stress ; this agrees with the results of tests shown 
in Fig. 5. Curve No. 2, Fig. 12, also seems to 
indicate that instead of the curve tending to become 
asymptotic to the axis of time it tends rather 
to become more inclined to this axis, and thus if 
sufficient time were given for the corrosion to be 
effective the range of stress at fracture for a given 
number of repetitions would become even smaller 
than indicated by the straight line A B, Fig. 12. 
Two machines were employed in these tests, one 
in which the specimen was loaded as a cantilever, 
and the other, illustrated in Fig. 13, on this page, 
in which the specimen was subjected to a constant 
bending moment. 

Test of 0-84 Per Cent. Carbon Steel, with Collars 
Clamped on and Turned on in Air and Distilled 
Water.—Experience has shown that the fixing of a 
pulley on a shaft sometimes leads to cracks develop- 
ing near to the fixed pulley. It appeared of interest, 
therefore, to determine the effect of clamping a 
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pulley upon the shaft, also to make a comparison 
between the effect of a collar clamped on the speci- 
men and a collar turned on the specimen, and also 
to compare the results in air and under wetted 
conditions. The clamped collar used, and the 
turned collar, are shown in Figs. 14 and 15, re- 
spectively. Two screws were used to clamp the 
specimen, each No. 4 B.A., of brass. The breaking 
strength of the brass was about 12 tons per sq. in., 
so that it was estimated that the uniform clamping 
stress on the specimen could not be more than 
6 tons per sq. in. Locally, of course, it may have 
been greater than this. The fatigue range of the 
plain specimens was, as seen in Fig. 12, about 
t+ 38-5 tons per sq. in. The results of the tests 
for the collar clamped on are plotted togarithmically 
in Fig. 12. In air the clamping of the collar 
definitely lowered the fatigue range, reducing it 
from + 39 tons per sq. in. to + 20 tons per sq. in., 
but as will be seen from the plottings, there is an 
indication of a fairly definite fatigue range for 
10,000,000 repetitions. When wetted with distilled 
water the effect of the collar does not apparently 
in any way determine the fatigue range. This is 
entirely controlled by the corrosive conditions, and 
specimens frequently broke away from the collar. 
When there were no corrosive conditions, specimens 
broke at the collar. The fatigue range of the 
specimens with the fixed collars, as shown in Fig. 12, 
was for more than 10,000,000 repetitions, about 
+ 19 tons per sq. in. Table VI shows the inter- 
polated values for the 0-84 per cent. carbon-steel 
specimens tested under various conditions. It will 
be seen from this table that the effects of corrosion 
and discontinuities of form are not additive. The 
corrosive effect is the more serious and appears to 
be continuous. A further series of tests was made 
in air of specimens having a Vee collar of the form of 
a standard Whitworth thread. The radius of the 
curve at the junction of the Vee and the parallel part 
of the specimen was 0-004 in. The fatigue range 
for 10,000,000 repetitions was about + 23 tons per 
square inch. 

In some of the specimens with the collar turned 
on, the fracture did not occur exactly at the corner. 
Reference has already been made to Fig. 10, in which 
is reproduced a photograph of one of the specimens 
wetted with distilled water which, at a range of 
stress of + 10-5 tons per sq. in., was unbroken 
after 14,365,000 repetitions. The specimen was 
carefully cut through and, as will be seen from the 
photograph, a definite crack had started in the 
specimen. It was not possible to determine whether 
this was a fatigue crack or a corrosion penetration. 

Effect of the Variation of the Surface Condition on 
the Resistance to Repeated Stress of a 0-16 Per Cent. 
Carbon Steel.—It has already been seen, Fig. 5, that 
the fatigue range for the 0-16 per cent. carbon steel 
(No. 1 of Table I), when tested under corrosive con- 
ditions, may be reduced to about + 7 tons per sq. in. 
for 10,000,000 repetitions. Fig. 16 shows the results 
of tests, obtained from highly-polished, ordinary- 
polished and one rough-turned, specimens, and also 
the results from specimens case-hardened in a cyanide 
bath after normalising, and from two specimens 
which were placed in a bath of synthetic sea water, 
specific gravity 1-05, before testing under repeated 
stresses, for 10 days 2 hours, and 65 days 6 hours, 
respectively. All the specimens used in the tests 
had a diameter of 0-25 in. The test pieces that had 
been in sea water were washed and dried before being 
tested in air. As will be seen from the two points 
plotted on the figure, these specimens did not appear 
to be in any way affected by the immersion in the 
salt bath. Thus, immersion without repeated stress 
does not produce the same effect as wetting with 
sea water while the material is subjected to cycles 
of stress. The two combined lower the fatigue 
range and apparently also intensify the corrosive 
activity. 


(To be continued.) 








GENERATION OF ELEcTRIcITy tN Great Brirarin.— 
Official Returns rendered to the Electricity Com- 
missioners, Savoy Court, Strand, London, W.C.2, 
indicate that during the first six months of 1937, the 
total amount of electricity generated by authorised 
undertakers in Great Britain was 11,222 million units, 
against 9,892 million units during the corresponding 
period of 1936. The difference of 1,330 million units 
represents an increase of 13-4 per cent. 
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Machinery and Equipment of the Cane Sugar Factory. 
By L. A. Tromr. London: Norman Rodger. [Price 
308. net.] 

THE agricultural and cultivation side of the sugar 
industry has been extensively studied and numerous 
publications have appeared on the subject. Less 
attention has been given to the machinery and 
equipment used, and it is tothe latter aspects that 
the present publication is devoted. The author 
deals in a highly practical manner with plant design 
and operation, and the text will prove of consider- 
able value to those interested in the layout and 
equipment of sugar factories. 

After a short discussion of the questions of site 
and the essential equipment of a factory, the 
author proceeds to deal with the transportation of 
the cane, maceration, and the completion of the 
extraction process which, initiated by revolving 
knives and shredders, is concluded in the cane mills. 
The Vazcane macerator, used in combination with 
the Vazcane process, results in a continuous com- 
pound maceration with a sucrose extraction well 
over 99 per cent., without the use of cane mills. 
This process, nevertheless, is confined to fibre board 
manufacture from bagasse, the latter being dis- 
charged in a wet state as it is not used as fuel. At 
the present time cane-sugar mills are driven either 
by steam or electricity ; water-driven plants are 
fast disappearing. As the process calls for a large 
amount of heating steam, a steam drive is the 
logical one. Moreover, fuel is available in the 
bagasse refuse from the milling operation. The 
efficiency of the steam-generating plant is of para- 
mount importance, as lack of a proper heat balance 
will generally result in outlay for additional fuel. 
The author deals in a detailed manner with juice 
heaters, clarification plant and filtration equipment. 
Underlying principles are only referred to so far as 
required for the design of the apparatus. For the 
more theoretical considerations, the standard works 
of Classen, Hausbrand and Abraham should be 
consulted. The principal advantages of electri- 
fication in cane-sugar factories are cited. An 
excellent summary is given of facts and figures 
relating to those industries which convert the raw 
sugar into the final product for the consumer, as 
well as those which use the by-products of the 
sugar-manufacturing process as their raw material. 

Differences between the conditions in the various 
countries do not, with respect to methods, detract 
in any material degree from the value of this matter 
to the English reader. Considered as a whole, the 
book should be of much use to those studying 
engineering problems as applied to sugar factories. 
The descriptive text is intelligibly presented, giving 
just that kind of information most likely to be 
appreciated, and the numerous diagrams are clearly 
drawn. The large selection of other illustrations 
appearing throughout the volume increases the 
interest and at the same time facilitates the reader’s 
appreciation of the whole subject. 

The 
Machines. 
Sir Isaac Pitman and Sons, Limited. 

Tue authors of this book are respectively professor 
and assistant professor of electrical engineering 
at the Heriot-Watt College, Edinburgh, so that, 
perhaps naturally, machine performance is dealt 
with more fully than design. Indeed, the worked- 
out designs may be regarded as illustrative rather 
than competitive. Thus the book is pre-eminently 
for students, and the excellence of its contents 
justifies its recommendation to them. 

The book is described as a companion volume 
to Clayton’s Performance and Design of Direct- 
| Current Machines, and it is a worthy companion 

to that excellent treatise. References are mainly 
confined to this work and to publications by Dr. 
| Parker Smith, with whom one of the authors 
formerly collaborated. Wisely, the authors confine 
their treatment to transformers, three-phase induc- 
}tion and synchronous machines, and converting 
plant. A great deal of care has been taken in the 
arrangement of the material, including theory, 
performance, construction, testing,and design. The 

/amount of generalisation might be increased with 


Performance and Design of Alternating-Current 
By M. G. Say and E. N. Pinx. London: 
[Price 20s. net.] 





advantage. Thus, the subjects of windings and of 
induced electromotive force invite general treatment. 
This comment is permissible since suggestions are 
asked for, and because such treatment is both 
within the compass of the work and the needs of 
the students. 

There is too much good material in the book to 
particularise in a review, but it may be stated that, 
in addition to an excellent treatment of standard 
matter, the authors find delight in explaining 
troublesome points, such as pole-slipping in syn- 
chronous converters. In the explanation of the 
mode of obtaining speed control in the Creedy motor, 
however, we think that the action may be more 
easily followed by the diagram given by Dr. Parker 
Smith in the discussion of the paper from which the 
authors take their illustration. Considerable use 
is made of equivalent circuits, which are certainly 
useful if kept within bounds. There might well be 
more discussion on transients, though this subject 
has not been ignored. 

The book has been kept fairly free from purely 
empirical data and useless pictures. The bulk of 
it is excellent material for students studying the 
subject of electrical machinery, while the standard 
of mathematics required to follow the text is within 
what is expected at this stage. The diagrams are 
ample in number, well drawn and reproduced to 
a good scale. Altogether, this is a good book which 
will take its place among first-class treatises. 


Inorganic Chemistry : A Survey of Modern Developments. 
By Str Gipert T. Morean, F.R.S., and Francis H. 
BurstaLtt. Cambridge: W. Heffer and Sons, Limited. 
[Price 15s. net.] 

Tue notable lectures delivered by Sir Gilbert T. 

Morgan before the Institute of Chemistry in 1933 

are well remembered by all those who were privileged 

to listen to them. The present publication is an 
amplification of the subject-matter of those lectures, 
and introduces such developments as have taken 
place in the study of inorganic chemistry during the 
intervening period ; the latter include the discovery 
of the isotopes of hydrogen, the artificial disintegra- 
tion of chemical elements and the recent studies 
relating to the nuclei of chemical atoms. The 

volume displays erudition and knowledge and is a 

classic contribution on the contemporary investiga- 

tions in inorganic chemistry. 

Commencing with a general survey of the subject, 
with a few typical illustrations of co-ordination 
compounds, the authors proceed to discuss certain 
additions to our knowledge of inorganic chemistry 
taken in the periodic order of their characteristic 
elements. In none of the waters from natural 
sources is there any appreciable accumulation of 
heavy water and, accordingly, artificial means must 
be found to bring about this concentration. A 
process is outlined, depending on the preferential 
elimination of light hydrogen during electrolysis of 
alkaline solutions, and other processes of segregation 
which are mainly of scientific interest are briefly 
mentioned. The transmutation of elements may be 
classified under three headings, viz., (1) spontaneous 
disintegration as exemplified by uranium, radium 
and other elements of high atomic weight; (2) 
artificial disintegration, which is the breaking-up of 
atoms by means of light high-speed particles such 
as helium nuclei and protons ; and (3) induced radio- 
activity. The various types of transmutation are 
surveyed in the light of modern views on the con- 
stitution of matter. The synthesis and degradation 
of atomic nuclei involved in these transmutations, 
although only practicable at present on a minute 
scale, cannot fail to modify older ideas concerning 
the indestructibility of matter. Radioactive changes 
are continually at work within the earth’s crust, 
while the surface of our planet is subjected to an 
intense and unceasing bombardment by cosmic 
rays, the origin of which is unknown. 

In studying certain series of isomorphous minerals 
some apparent anomalies are encountered which, 
however, have been shown to conform to general 
conceptions of isomorphism, providing that these 
ideas are extended to include the view point of 
the co-ordination theory. The importance of the 
whole question of the nature of alloys is emphasised. 
|as the industrial problems involved are far from 
| being satisfactorily sclved. The brief ovtline of the 
carbonyl derivatives cf the eighth group of metals 
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Mower with Power Kyire Drive; Messrs. Bamrorps, LiImIrep. 
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suggests that this series stands in need of further 
investigation in regard both to the valencies of these 
metals and to the stereochemical relationships of 
their complex salts. The volume concludes with a 
description of recent additions to our knowledge of 
compounds of the metals and metalloids with various 
hydrocarbon radicles. Organo-metallic and organo- 
metalloidal compounds have long been known and 
their study has led to many important developments 
both in pure and applied chemistry. 

This volume is a noteworthy contribution to the 
subject, and will be of permanent value to all 
wishing to see in clear perspective the modern 
developments and trend in inorganic chemistry. 








MINERAL PRODUCTION IN QuEBEC.—The Bureau of 
Mines of the Province of Quebec states that 162,405 tons 
of asbestos, 284,999 oz. of gold, and 265,108 oz. of silver 
were produced during the first five months of 1937, 

ompared with 97,245 tons, 262,009 oz., and 236,287 oz.. 
respectively, in the corresponding period of 1936. 





Moror GaRDEN CULTIVATOR; MeEssRS. RANSOMES, SIMS AND JEFFERIES, LIMITED. 


THE ROYAL AGRICULTURAL SHOW 
AT WOLVERHAMPTON. 


(Concluded from page 68.) 


Tue “ Easycut”’ mower, illustrated in Fig. 26, on 
this page, is of the type in which the knife is inde- 
pendently driven by a petrol engine, so that with a 
single horse, an output can be obtained equal 
to that of a normal two-horse mower. The machine 
was shown by Messrs. Bamfords, Limited, Uttoxeter. 
The engine is a single-cylinder Villiers model of 
196 cc. capacity, of the two-port type, operating 
lon the two-stroke cycle. Air cooling is employed, 
\the air being directed over the cylinder fins, by 
the cowling shown, from a fan mounted on the crank- 
shaft. Petroil lubrication is employed, and the 
engine is fitted with a magneto cut-out of the 
centrifugal type, arranged to limit the speed to 
2,500 r.p.m. A single-lever type carburettor is 
fitted, the control lever being mounted on the clutch 





-| the illustration. 





lever. The clutch is of the cork-insert type, and 
the lever is: in a convenient position for operation 
by the driver. The clutch can be readily adjusted 
by a single nut on a covered extension of the spindle, 
and a set pin is provided in addition to regulate 
the distance between the plates. A chain-operated 
hand starter is provided for the engine, as shown in 
It will be noticed that the engine 
is mounted to the rear of the road-wheel axle, 
well out of the way of the driver, and in a position 
where it counterbalances the weight on the horse’s 
neck. The usual gearcase is, of course, eliminated, 
the crankshaft which drives the knife being coupled 
to the engine shaft directiy by chain. The remaining 
features of the machine are identical with the firm’s 
well-known 7R two-horse mower, and it may be 
mentioned that the road wheels are lubricated by 
grease boxes in the hubs, and that the connecting 
rod is fitted with a self-aligning double ball bearing. 

A new motor garden cultivator, illustrated in 
Fig. 27, annexed, was shown by Messrs. Ransomes, 
Sims and Jefferies, Limited, Orwell Works, Ipswich. 
This machine is primarily intended for market 
gardeners and fruit growers, and is claimed to be 
of special value for row-crop work. It can be used 
for crops in rows of any width from 12 in. upwards, 
and can be employed for hoeing plants such as 
lettuces, asparagus, and so on, which previously 
have usually been dealt with by hand. A toolbar 
frame to take a wide range of implements, not 
shown in the illustration, can be supplied, and is so 
arranged that it conforms to any inequalities in the 
land. It has two depth-regulating wheels, and is 
controlled by a hand-lifting device, enabling the 
implement to be lifted out of the ground very 
quickly, and permitting very close work at the 
headlands. The frame is adjustable for width to 
allow the fullest variation in the spacing of the 
tools for row-crop work. 

The frame of the cultivator is of steel, and all 
joints are welded. The gearbox is part of the 
structure, being welded between the two sides, 
giving an exceptionally rigid construction. The 
engine is a single-cylinder air-cooled model of the 
side-by-side valve type, operating on the four-stroke 
cycle. The capacity is 600 cc. It has dry-sump 
lubrication with mechanical oil circulation, and is 
rated at 6 h.p. Cooling is effected by a fan driven 
by belt from the crankshaft. The engine is coupled 
to the gearbox through a self-energising centrifugal 
clutch and encloséd chain drive, the clutch not only 
ensuring ease of control but absorbing all shocks 
and preventing the machine from being subjected 
to excessive loading should an obstruction be 
met. All the wheels in the gearbox are of hardened 
steel, with machine-cut teeth, and run in oil. The 
gearbox is arranged to give forward, reverse and 
neutral positions. The speed in either direction is 
2} m.p.h. to 3 m.p.h. The tracks are driven from 
the gearbox through a differential, and are fitted 
with rubber joints. They can be adjusted to give 
either 2 ft. 4 in. or 2 ft. 10 in. between the track 
centres. The adjustment is effected by bolting the 
track-wheel rims, both back and front, to alternate 
flanges provided on the wheel bosses. A power 
take-off, controlled by a separate clutch, is fitted. 
The machine weighs 9} cwt., and has a ground 
pressure of 4 Ib. per square inch. The capacity when 
cultivating is approximately 5 acres per 8-hour day. 
The height is 3 ft., the overall width is 3 ft., and 
the clearance under the chassis is 11 in. The draw- 
bar pull is approximately 600 lb. Steering is 
effected in the usual way by braking one or other 
of the tracks, the brake bands being Ferodo lined. 

The exhibit of Messrs. General Electric Company, 
Limited, Magnet House, Kingsway, London, 
W.C.2, was arranged to demonstrate the wide 
variety of applications of electricity in agriculture, 
dairy farming, and horticulture. The layout of a 
model dairy included a_ self-contained electric 
sterilising chest, and an electrode steam raiser for 
supplying steam to dairy plant. Various power 
applications through G.E.C. Witton motors and 
starters were shown in the general agricultural 
section and, in addition, there was a fully-equipped 
greenhouse with thermostatically-controlled electric 
heating. The plant irradiator, described in Enorn- 
EERING, vol. cxl, page 32 (1935), was exhibited, 
together with a Pirelli-General Electric soil-heating 
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28. Evectrrope Steam Ratser; MEssRs. 
General Evectrric Company, LIMITED. 
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cable and an electrically-heated garden frame. 

electrode steam raiser is illustrated in Fig. 
above. It is a 7-20 kW low-tension model designed 
for working pressures up to 30 lb. per square inch, and 
consists essentially of a welded-steel shell mounted 


, 


vertically in a cast base. The shell has been designed | 


in accordance with the requirements of the leading 
insurance companies. The flat top plate is bolted 
to the shell, and carries the complete internal 
electrodes, the supporting rods being insulated by 
porcelain bushes where they pass through the plate. 
By removing the clamping bolts and raising the top 
plate, the whole of the interior is exposed for inspec- 
tion or cleaning purposes, without dismantling any 
part of the electrode arrangement. The boiler is 
complete with inlet and drain valves, steam valves, 
water-level gauge, relief valve, air-inlet 

pressure gauge, and pressure-operated switch. 
relief valve is set to operate at 30 lb. per square inch, 
and the pressure-operated switch at approximately 
28 lb. per square inch pressure. On low-pressure 
systems, the pressure switch is included simply as 
a back-up protection for the relief valve, and 
operates to cut off the supply to the electrodes. 
Water can be fed into the heater only by means of the 
hand-operated force pump, visible in the illustration, 


a common arrangement being to connect the suction 


side of the pump to a tank filled from the supply 
mains through a ball valve. The V-shaped elec- 
trodes are spaced at a definite distance apart, 
determined from on the water. At the 
correct spacing, the electrodes absorb 20 kW when 
steaming and immersed to a depth of 10 in., which 


a test 


is indicated by a red line on the gauge. Slight 
variations of the water from this level may be 


corrected by adjusting the spacing between the 
electrodes, which is easily carried out by varying the 
porcelain spacers, which are of different thicknesses. 
In cases where a low-resistance water is used, the 
steam raiser is fitted with special tubular electrodes, 
which are spaced as correctly as possible to suit the 
particular water betore dispatch. The tubes are 
supported eccentrically from the steel conductor 
rods, and adjustment is obtained by rotating the 
tubes. In cases where the resistance of the water 
is higher than can be conveniently catered for by 
the steam raiser, ordinary washing soda is added to 
the feed water until the resistance is reduced to give 
full load when the water registers with the red line 
on the gauge and the boiler is steaming. The heater 
can also be supplied for pressures of from 30 Ib. per 
square inch to 60 Ib. per square inch, in which case 
the shell is of riveted construction, with a domed 
end. The fittings in this case are similar to those 
for the lower-preasure heaters. 


valve, | 
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| 
In ENGINEERING, vol. cxl, page 34 (1935) a 
description was given of a universal cultivator 
lexhibited at the Newcastle-on-Tyne Show by 
| Messrs. Miller Wheels, Limited, Station-road, Chels- 
| field, Kent. At the Wolverhampton Show, the 
firm showed an improved design of cultivator, of 
which the outstanding feature is the hydraulic lift, 
j}easily and quickly operated by the driver without 
| leaving his seat. This lift rapidly raises the whole 
cultivator unit clear of the ground for turning at 
| the ends of the field, and enables the unit to be 
lowered again at any desired speed. When fitted 
to a Fordson tractor, as shown in Fig. 29, above, 
the hydraulic lift can also be used to regulate the 
| working depth of the implement. The unit, although 


Hypravtic-Lirrinc GEAR FOR CULTIVATOR ; Messrs. MILLER WHEELS, LIMITED. 


the mechanism. The attachment brackets can be 
mounted on the tractor chassis without drilling. 
and once they are in place, the hydraulic lift unit 
can be removed by taking out three bolts. As will 
be clear from the illustration, the hydraulic jack 
is mounted on a block above the tractor axle, th: 
head being coupled to the lifting lever. The rear 
end of the lever is coupled by chains to the lifting 
arm, which is, in turn, coupled by chains to the 
tool-bar frame, as shown in Fig. 29. The position 
of the jack in relation to the lifting-lever fulcrum 
| ensures a rapid lift to the frame, and in lowering, the 





employment of a hydraulic jack ensures an absence 
of shock on the various components. The jack 
} . ° : 

| handle, which can partly be seen behind the jack 








fixed directly to the tractor, is not rigid with it,|in Fig. 30, is in a convenient position for the 
but is free to swivel vertically on all classes of work. | operator, and it is only necessary to slide the 
A simple locking device, consisting of a drop bar| handle a short distance laterally to change the 
engaging with a slot, is provided which ensures the | jack from the raising to the lowering operation. The 


unit following directly in line with the tractor when 
engaged on such work as ridging and cultivating. 
For ck sely side-hoeing row crops, the locking device 
is released, so that the unit can be steered by the 
operator riding on a special seat provided. This seat 
is not shown in the illustration. A special feature of 
the hoeing unit is the use of flexible coulters, which 
are free to rise and fall with irregularities of the 
ground, thus ensuring even hoeing at all times 
without smothering the smallest plants. The tools 
shown in Fig. 29 are a composite set for demonstra- 
tion purposes, the flexible coulter referred to being 
hidden behind heavy cultivating tines and ridging 
bodies. The new hydraulic lift is illustrated in 
Fig. 30, the tractor wheel being removed to show 





| drilled vertical link visible in Fig. 30 is specially 
| fitted in the case of Fordson tractors to give tool 
| penetration in specially hard ground. In such cases. 
| the jack is operated in the usual way for lifting, but 
| to ensure the entry of the tools into the ground, 
| the vertical link is coupled to the lifting lever by 
| inserting a pin in one or other of the holes provided. 
When coupled up in this way, two or three move- 
| ments of the jack handle are sufficient to give the 
required penetration. It will be observed that th: 
vertical link is pivoted at its bottom end on to the 
end of the lifting arm, so that the vertical movement 
| of the link swings the arm in the direction required 
| to increase the penetration. 

Among the extensive range of machines shown by 
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Messrs. International Harvester Company, of Great 
Britain, Limited, 259, City-road, London, E.C.1, 
was the new power-drive mower illustrated in 
Fig. 31, above. In this machine, a universal- 
type pitman device, in two sections, allows the 
knives to operate throughout the lifting range of 
the cutter bar at any angle. This makes it possible 
to mow hay on rough meadow land, or to cut weeds 
along banks or ditches. The automatic pitman 
connecting the knife head is held in the correct 
adjustment by spring tension, and the pivoted 
toggle arrangement permits knife operation at very 
considerable angles, either up or down. The pit- 
man may be easily removed without the use of a 
wrench. The pitman box at the flywheel end is 
held by a tempered-steel plate, forming a connec- 
tion which requires no adjustment. The mower is 
designed for operation with the International 10-20 
or W.30 tractors. The tractor and mower form 
a single combination controlled by the tractor 
driver, and as the mower is operated through the 
power take-off of the tractor, it is independent of 
ground traction. The cutter bar is made of high- 
carbon steel, heat treated and oil tempered. A 
slight upward bend is given to the bar, just enough 
to counteract the weight of the bar and outer parts 
when in the working position. This ensures a flat 
bed for the knife to run on, even after considerable 
service. The bar is held to the widely-spaced yoke 
by hardened-steel pins, and all pin holes in the 
yoke and shoe are bored to size. The knife head 
runs on wide steel plates adjustable for wear. The 
guards are made of steel, and have replaceable steel 
ledger plates. The knife sections are heat treated 
so that the edges are hardened while the centres 
remain tough to resist breakage. The driving shaft 
has a safety clutch which will slip and prevent 
breakage should the knife become clogged. Should 
the cutter bar strike an obstruction, a safety spring 
device is released which permits the bar to swing 
round the rear of the tractor and thus avoid damage 
to the working mechanism. The mower is a full 
vertical lift model, allowing the cutter bar to be 
raised to the vertical position without stopping the 
mower or Jeclutching the driving shaft. This 
feature offers marked advantages when mowing 
round obstructions or along the sides of ditches. 
The bar is raised or lowered by means of a steel 
cable and drum mounted above the off-side rear 
wheel of the tractor, as shown in the illustration. 
It is controlled by a handwheel and the mechanism 
gives a quick lift to the bar with very little effort. 
The width of cut can be either 6 ft. or 7 ft., as 
required. 

A second new mower, exhibited by the same firm, 
is illustrated in Fig. 32, on this page. This is a self- 
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lift model which may be coupled to any make of 
tractor, as no power take-off is necessary. The 
power to drive the cutting mechanism is derived 
from the carrying wheels of the mower itself. As 
shown in the illustration, extra wide and heavy 
wheels, having high lugs, are used to ensure effective 
traction under all conditions of cutting. On horse- 
drawn machines, the weight of the driver is utilised 
in increasing the adhesion, but as the mower illus- 
trated is operated from the tractor seat, equivalent 
weights are mounted between the wheel spokes. 
The cutter bar can be raised or lowered by the 
operator pulling a trip rope. This actuates the 
raising and lowering mechanism in the gearbox. 
There is a chain connection between the lifting 
mechanism and the cutter bar which permits the 
latter to float on the ground, so that the bar will 
follow any unevenness of the ground without 
being constrained by the connection to the mower 
frame. The mechanism in the gearbox runs in an 
oil bath. The tilting lever for the cutter bar is 
mounted on the front end of the steel tongue within 
easy reach of the operator, so that he has control 
at all times of the tilt of the bar. The short tongue 
for hitching to the tractor is of the well-known 
McCormick hollow steel construction, and is prac- 
tically unbreakable. The mower is not pulled by 
the short tongue, but by a spring-release hitch 
through a connection to the draught bracket 
which is pivoted on the short tongue. A further 
connection from the draught bracket to the hinge 
of the cutter bar imparts the draught to the latter. 
Should an obstruction be encountered, the mower is 
released from the tractor by the spring-release 
hitch before any damage is done to the cutting 
mechanism or mower gears. A small lever is pro- 
vided on the mower frame by means of which the 
operator can allow the knife to run or not to run 
when the bar is raised at the ends of the field. 
This enables the operator to leave the knife running 
at the ends of the field in bad cutting conditions, 
thus clearing the bar before lowering it again into 
the grass. A long hand lever is mounted on the 
steel pole within easy reach of the operator, which 
enables him to ease the cutter bar when going over 
ditches, molehills, or when backing. A _ ball- 
bearing pitman is fitted, lubricated by a grease box 
containing sufficient grease to last an entire 
season. 

As Diesel oil employed for agricultural purposes 
is exempt from the recent fuel import duty of 7d. 
per gallon, its employment on agricultural tractors 
represents a very considerable economy, the running 
cost being reduced by as much as 50 per cent. in 
some cases when compared with a tractor operating 
on paraffin. A number of tractors fitted with heavy- 
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oil engines are, of course, on the market, but, in 
general, these machines are more expensive than a 
corresponding model running on petrol or paraffin. 
To overcome this disadvantage, efforts have been 
made from time to time to develop a heavy-oil 
carburettor which can be substituted for the normal 
carburettor on a light-fuel engine. A carburettor 
of this type, which was entered for the Society’s 
Silver Medal, was exhibited by Messrs. Headen 
Keil Engineering Company, Limited, Victoria- 
avenue, Camberley, Surrey. This carburettor, 
which is shown fitted to a Fordson tractor in Fig. 33, 
page 94, is claimed to have been very successful, 
giving a saving in fuel consumption of 20 per cent., 
and a better all-round performance. The updraught 
system of operation has been selected as being 
more suitable for use with heavy oils. The principle 
of the carburettor is that the updraught passes 
over the two jets, for slow running and power, 
respectively, through the usual choke tube, no 
heat being applied during this process. After 
the fuel has left the jets, the mixture is diverted 
in a downward direction, passing into a heating 
chamber surrounding the exhaust passage. At this 
point, the liquid fuel is brought into direct contact 
with a wall heated to a high temperature by the gases, 
and is changed into a vaporised condition. The 
direction of travel is then changed again, the mixture 
passing upwards through the inclined tube, fitted 
with a cock, visible in the illustration. At its lower 
end, this tube is provided with a very thin wall, 
and passes diagonally through the exhaust flame. 
The mixture leaves the tube at a high temperature 
and passes into a hot box, which is provided to 
trap any carbon or other impurities which may be 
present. The fuel in this box is not only completely 
volatilised, but is at too high a temperature to give a 
full charge to the cylinder ; on leaving the box, how- 
ever, the necessary amount of cool air is added to 
reduce the temperature to the required point, and 
to give the correct air-fuel ratio. The channel round 
the exhaust passage, forming the heating chamber, is 
sufficiently large to avoid restriction, and is provided 
with heavy walls to ensure the vapour being effec- 
tively heated. The thin tube passing through the 
exhaust flame is made from heat-resisting steel. 
The cut-off valve is of heavy brass to prevent 
chilling. The hot box is attached to the hottest 
part of the exhaust manifold. As shown in the 
illustration, the ordinary Fordson carburettor, 
mounted on the front of the hot box, is retained, 
starting up being effected with this carburettor 
after shutting the cock in the inclined tube, already 
referred to. The additional air required to give a 
correct mixture to the vaporised Diesel oil is also 
delivered through the Fordson carburettor, the 
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normal fuel supply to the carburettor being, of 
course, cut off. 
The exhibits of Messrs. John Fowler and Company 


(Leeds), Limited, Leeds, 10, in addition to their | 


well-known Gyrotillers, tractors, concrete mixers, 
and so on, included an interesting range illustrating 
various applications of the Fowler-Sanders airless- 
injection engine. Among these, we have selected 
the lighting set shown in Fig. 34, on this page, for 
illustration. This set is primarily designed for use by 
showmen on fair grounds, an application of power 
with which Messrs. Fowler have been closely asso- 
ciated for a number of years, but it is, of course, 
equally useful in a variety of other applications. 
The set has an output of 40 kW, and is fitted with a 
Fowler-Sanders engine developing 60 h.p. to 66 h.p. 
The Fowler-Sanders engine was described in 
ENGINEERING, vol. cxl, page 33 (1935), and further 
particulars were given in vol. cxlii, page 6 (1936). 
It will therefore be sufficient to state that the 
engine fitted to the lighting set illustrated is a six- 
cylinder model of the heavy-duty type. All the 
moving parts are totally enclosed, but easily acces- 
sible. The engine can be started by hand without 
the aid of heater plugs, but, for convenience, an 
electric starter is fitted. The special combustion 
chamber, described in the second of the articles 
already referred to, is claimed to give an excep- 





tionally low fuel and lubrication-oil consumption, | 


and actually, the fuel consumption on the set illus- 


trated is about 2} gallons to 3 gallons per hour when | 


running on full load, the lubricating-oil consumption 
being about } pint per hour under the same con- 
ditions. 

The generator is of Messrs. Mather and Platt’s 
manufacture, and of the compound-wound 
protected type. The normal output is 350 amperes 
at 110 volts for continuous operation, and the 


Is 


machine is stated to be capable of withstanding large | 
The engine and dynamo are carried on | 


overloads. 
steel-channel frame, rigidly braced, and are 
coupled together by flexible coupling. The 
capacity of the fuel tank is sufficient for twelve hours’ 
running. The tank is made of heavy steel sheeting 
and is fitted with a strainer. It is embedded in 
felt. The radiator, cooled by an engine-driven 
fan, is mounted at one end of the set, as shown. 
The engine is equipped with air cleaners. The 
switchboard is of oil-treated teak, protected from 
the weather, and mounted on the side of the set 
as shown. Apart from the usual electrical instru- 
ments, the board carries the engine oil gauge and 
the electric starting control gear wit h its ammeter. 
The instruments are illuminated so that they can 
be easily read in the dark. 


a 
a 








TESTS OF AN OIL-ENGINE FORDSON 
TRACTOR. 


WueEwn describing the exhibits of the Royal Show at 
Wolverhampton, on page 66 ante, we dealt with a 
tractor of the Fordson type, shown by Messrs. F. 
Perkins, Limited, Queen-street, Peterborough, fitted 
with one of their Leopard IT airless-injection engines. 
Since writing our description, we have received parti- 
culars of tests on the tractor carried out on July 13 
at the farm of Mesurs. C. Dickinson and Son, Palmers 
Croft, Tettenhall. The tests were made with the 
tractor coupled to an Oliver three-furrow plough, set to 
work to a width of 30 in., and it is stated that plough- 
ing to a depth of 10 in. was performed with a good 
reserve of power. A dynamometer loaned by the 
Oxford Institution of Agricultural Engineering Research 
was fitted between the tractor and the implement, and 
dynamometer readings, engine revolutions per minute 
and travelling speeds were taken over a number of 
tests. The average figires showed that on second 
gear, with a travelling speed of 3-65 m.p.h., a dyna- 
mometer reading of 1,800 Ib. was registered, represent- 
ing a drawbar horse-power of 17-5, with an engine 
speed of 1,400 r.p.m. It may be recalled that the 
Leopard engine fitted to the tractor differs from the 
standard model supplied for road vehicles in having 
cast-iron in place of aluminium pistons, a modified 
timing case and sump, and a governor controlling the 
maximum speed to 1,500 r.p.m., which is rather higher 
than that of the usual petrol or paraffin engine. By 
means of the hand throttle, however, the speed of the 
engine can be readily adapted to any particular require- 
ment. The engine is fitted with decompressor gear 
and a specially heavy flywheel, so that starting can be 
readily effected by hand. 
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NEW HEADQUARTERS FOR THE 
LONDON FIRE BRIGADE. 


On Wednesday last, July 21, His Majesty the King, 
who was accompanied by Her Majesty the Queen, 
opened the new headquarters building for the London 
Fire Brigade, situated on the Albert Embankment. 
The new building, which has been rendered necessary 
by the increasing obsolescence of the former head- 
quarters in Southwark Bridge-road, built over sixty 
years ago, occupies a site of about 2} acres, with 
frontages to the Embankment and to Lambeth High- 
street, and consists of two main blocks. The front 
block, about 210 ft. in length and 47 ft. wide, contains 
10 storeys, including a basement. The fire station is 
situated in this block and comprises the main appliance 
room, with seven exits to the Embankment, a watch 
room, breathing-apparatus room, workshop, battery 
room, gymnasium, and canteen. The upper floors 
are devoted to admininstrative offices and residential 
quarters. An extension on the ground floor houses the 
museum, transferred from the old building. In an 
alcove in the main entrance hall has been placed a 
striking memorial in bronze and marble, presented by 
Lloyd’s underwriters and the work of Mr. Gilbert 
Bayes, R.B.S., “To the memory of the officers and 
men of the Fire Brigade who throughout the years 
lay down their lives while doing their duty.” 

The rear block, facing Lambeth High-street, has five 
floors and contains garage accommodation on the 
ground floor, with the brigade training school and 
living quarters above. There are also workshops, with 


| a total floor area of 43,000 sq. ft., for the maintenance of 
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the 200 mechanical appliances and other equipment, 
which includes about 2,500 lengths of hose. Opposite 
the Embankment building a river fire station has been 
provided, the fire float being moored to a pontoon on 
which is accommodation for the crew and a separate 
watchroom, connected by telephone to the main watch- 
room. Behind the main block is a drill yard measuring 
about 250 ft. by 110 ft., in which is a drill tower 100 ft. 
high, which is also used for drying hoses. Balconies 
overlooking the drill yard will enable about 800 persons 
to see the weekly public displays. A soundproof 
room, from which the whole brigade can be controlled, 
is provided on the first floor. Control of the appliances 
in the station is effected from the watchroom, from 
which, also, special traffic lights can be operated on the 
Albert Embankment at each end of the building. The 
appliances are fitted with electric immersion heaters for 
warming the radiators, and another new feature of the 
station equipment is a lifting ram to facilitate chassis 
inspection, in place of an inspection pit. Electric 
indicators in the appliance room, in the bedrooms of the 
resident officers, and in other parts of the building 
operate in conjunction with the call bells, to show the 
appliances required to turn out for a particular call, 
so that only the crews required need descend to the 
appliance room. The new headquarters has been 
designed by Mr. E. P. Wheeler, F.R.1.B.A., the architect 
to the London County Council, in collaboration with 
Mr. T. Peirson Frank, M.Inst.C.E., Chief Engineer, 
who was responsible for the general engineering services, 
and Major C. C. B. Morris, M.C., Chief Officer of the 
London Fire Brigade, and has cost, including the site, 
about 390,000/. 
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LABOUR NOTES. 


A CONFERENCE took place in London on Friday last 
week between representatives of the Engineering and 
Allied Employers’ National Federation and repre- 
sentatives of the unions comprising the Engineering 
Joint Trades Movement with regard to the unions’ 
claim for increased wages and alterations in existing 
working conditions. An agreed statement issued at 
the close of the meeting was to the effect that a mutual 
recommendation had been arrived at which would be 
submitted “ for consideration of its contents ’’ to both 
parties at an early date. Details of the provisional 
settlement, it is understood, are not to be revealed 
until they have been discussed and ratified by both 
parties, 








According to the latest official Trade Report of the 
United Patternmakers’ Association, the total member- 
ship of the organisation is 10,945. The number of 
unemployed members increased in June from 47 to 66. 
The total in April was 65. The number of members on 
sick benefit was 270, and the number on superannuation 
benefit 676. 





It is stated that, as a result of negotiations carried 
out by the Amalgamated Engineering Union, wage 
increases for toolmakers and millwrights in the London 
district are to become effective on August 2. The tool- 
makers’ rate is to be 24d. an hour more than the skilled 
engineers’ rate, instead of, as at present, 14d. an hour 
more, and the differential in the case of millwrights is 
to be 2d. an hour instead of Id. after six months’ 
experience. A claim that the area in which London 
rates apply should be extended—should have, it was 
urged, a 24 miles radius—has been referred for examina- 
tion to a small joint committee. 


The contributor of the editorial notes in the July 
issue of the Amalgamated Engineering Union’s Journal 
claims that the protest made at the meeting of the 
National Committee against the export of arms was 
justified on two grounds. In the first place, there is, 
he says, “‘ something morally repugnant in the thought 
that weapons made by British workmen should be used 
to kill British soldiers ’’ and in the second place, “‘ there 
is something wrong in the plea of urgency and priority 
for the Government arms programme if there is a 
surplus of arms available for sale abroad.” “The 
first of these points,” the writer goes on to say, “‘ may 
he dismissed by armament manufacturers as a mere 
sentimentality. It is much more than that. We are 
quite sure that public opinion condemns unreservedly 
and with unfeigned horror, the sale of arms to countries 
which may enter into war against us. No argument 
we have ever heard—and the matter was fully dis- 
cussed at the recent Royal Commission on Armaments 

—justifies the international trade in arms, particularly 
in such an unstable relationship as the one in which 
we live.” + 

“* Most reprehensible in this connection” the Journal’s 
contributor proceeds, “ is the action of the Government 
in issuing licences for the sale of arms. [If there is any 
truth in the contention that this country must be 
rapidly re-armed, there is no sense at all in allowing 
the products of the British armament industry to be 
sold abroad. It becomes almost criminal to allow this 
to be done in respect of the sale of airplane parts, 
engines, and equipment. Unbelievable as it may 
sound, there are actually fewer restrictions on the 
export of the products of the aircraft industry than 
any other of the products of the munitions trades. 
Yet it is in airplanes—in the output of the aircraft 
industry—that we are told our defences are most 
inadequate. Lurid predictions are made of the dangers 
arising from the more rapid development of air arma- 
ments by other countries—our potential assailants. 
To weaken ourselves and strengthen them is insane 
folly. That is what is being done, not only in the 
matter of air armaments, but in the export of guns, 
cartridges, and other warlike equipment.” 





The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding persons within the agricultural scheme) the 
percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland was 
10-3 at June 21, as compared with 10-9 at May 24 
and 12-8 at June 22, 1936. 


At June 21, there were 1,088,866 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 84,936 less than 
at May 24, and 237,191 less than at June 22, 1936. The 
total was made up of 877,509 men, 25,940 boys, 156,645 
women, and 28,772 girls. There were registered as 
unemployed in Great Britain, 142,247 men, 3,511 boys, 
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50,888 women and 3,154 girls who were on short time 
or otherwise temporarily suspended from work. The 
total of 199,800 was 7,428 less than at May 24 and 
101,993 less than at June 22, 1936. The numbers 
temporarily stopped included approximately 27,000 
persons who had registered as unemployed as a result 
of pit stoppages due to the annual demonstration on 
June 21 of the Yorkshire Mine Workers’ Association. 
The unemployment figures for June 22, 1936, were 
influenced in the same way. Of persons who normally 
seek a livelihood by means of jobs of short duration, 
there were on the registers in Great Britain 65,858 men, 
161 boys, 1,908 women, and five girls. The total of 
67,9 32was 2,368 less than at May 24, and 6,894 less 
than at June 22, 1936. 


The total of 1,356,598 persons on the registers at 
June 21 included 582,619 persons with claims admitted 
for insurance benefit (of whom 2,341 had applications 
authorised for payment of unemployment allowances 
in supplementation of benefit), 51,498 claimants whose 
position under the conditions relating to contributions 
paid and benefit received had not been determined, 
and 4,717 persons who had been disqualified for short 
periods from receiving benefit (of whom 1,577 had 
applications authorised for payment of unemployment 
allowances). There were also 572,580 persons (not 
included in any of the foregoing classes) with applica- 
tions authorised for unemployment allowances, 735 
persons with applications for unemployment allowances 
under consideration, and 144,449 other persons, of 
whom 25,636 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
June resulted in an increase of about 44,4001. in the 
weekly full-time wages of about 684,000 workpeople, 
and in a decrease of 3,000/. in those of about 46,500 
workpeople. The principal groups of workpeople 
affected by increases in ratcs of wages were coal miners 
in various districts ; workpeople in the ready-made and 
wholesale bespoke tailoring trade ; iron puddlers and 
iron and steel millmen in the Midlands; steel sheet 
millmen ; vehicle builders and wheelwrights; and 
workers employed by electrical contractors. The 
decreases affected coal miners in Derbyshire. The 
changes so far reported in the six completed months 
of 1937 are estimated to have resulted in a net increase 
of about 413,0001. per week in the full-time rates of 
wages of over 3,200,000 workpeople, and in a nett 
decrease of 6,500/. in those of 60,000 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in June, 
was 84. In addition, 22 disputes which began before 
June were still in progress at the beginning of the 
month. The number of workpeople involved in the 
disputes, including workpeople thrown out of work at 
the establishments where the disputes occurred, was 
about 37,000, and the aggregate duration of the 
disputes in June is estimated at about 111,000 working 
days. rain 

An Order of the Federal Minister of Labour in 
Germany, dated June 3, lays down, with effect as 
from June 28, revised rates of unemployment benefit 
which are more closely related to the wage class and 
family responsibilities of the insured persons. The 
Order restores the full differentiation of the rates of 
principal benefit according to wage classes, which was 
partially superseded in 1932, and in place of consoli- 
dated rates for principal and dependents’ benefit, 
supplemented in the lower wage classes by special 
dependents’ allowances, fixes independent scales of 
principal and dependents’ benefit. The weekly rates 
of principal benefit range, according to the several 
wage classes and district categories, from 4-50 RM. 
in the lowest to 12-30 RM. in the highest wage class 
and district category. The former corresponding 
range was 4-50 to 11-70 RM. The rates of dependents’ 
benefit, which like those of principal benefit, vary 
according to wage class and district category, are also 
differentiated for the first, the second, the third and 
any additional dependent; they range from 3-30 RM. 
to 3-60 RM. a week for the first dependent, from 
1-50 RM. to 2-40 RM. for the second dependent and 
from 1-80 RM. to 2-70 RM. for the third and each 
additional dependent. 





A new provision stipulates that the total amount of 
weekly benefit payable in the individual case may not 
exceed 80 per cent. of the earnings of the worker 
which determine his allocation to his appropriate wage 
class for benefit, i.e., the average weekly earnings 
during the 26 weeks of the workers’ employment 
immediately preceding the claim to benefit. In the 
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case of claimants in the three lowest wage classes, 
with at least one dependent in the descending line, 
the percentage is raised to 100. Since no tormal limits 
are placed on the numbers of dependents for whom 
benefit is payable, it is now possible, under this 
provision, for benefit to be paid, in certain cases, for 
dependents in excess of the limit of six hitherto in 
force. “OSES 

The general effect of the Order is to increase the 
benefit allowances, in particular, those of persons with 
dependents ; but, in some cases, the allowances are 
slightly reduced or remain unchanged. In cases where, 
before June 28, benefit was drawn at rates higher 
than those now prescribed, the reduced rates are, in 
principle, not to apply before September 25. As 
regards the duration of benefit, the Order repeats the 
existing provisions whereby, after benefit has been 
drawn for six weeks, the grant of further benefit is 
subject to proof of need. 


A Belgian Royal Order, issued on April 20, provides 
that all workers employed in the ship-repairing industry 
of the port of Antwerp shall be entitled to an annual 
holiday with pay of not more than six days, the length 
of which is established by dividing the total remunera- 
tion payable for such holidays by an amount correspond- 
ing to the daily wage which will be fixed each year at 
a certain sum by a joint committee. For 1937 this 
amount is fixed at 65 francs for skilled workers and at 
55 francs for unskilled workers. Remuneration due for 
holidays is fixed in proportion to the actual work 
effected in the industry and is paid at the rate of 2 per 
cent. of the total wages earned by the worker between 
January 1 and December 31 of the previous year. 
Account is taken of days of absence due to an industrial 
accident or to military service. The holiday must 
be granted betweeen May | and October 31. 





In compliance with the requirements of the Act of 
June 21, 1936, the 40-hour week has been applied by 
a Decree of June 8, to all deck, engine room, stokehold 
and catering and clerical personnel in the French 
mercantile marine. The Decree has retrospective effect 
as from April 1. In the case of vessels remaining at 
sea for more than 12 hours, hours of work are to be 
limited to eight in the day on the basis of a five-day 
week, both at sea and in port. If it is impossible owing 
to the requirements of the service to give the two days 
off as they fall due, the seaman is to be given a day 
off in lieu of the sixth day of the week, in addition to 
the weekly rest day already provided for in the Decree 
of March 31, 1925. The extra days off are to be taken 
together with the paid annual leave, in one or two 
periods, unless otherwise agreed, and the same benefits 
are to apply in respect of them as in the case of annual 
leave (full pay plus a subsistence allowance). Unless 
the Administrator of the Seamen’s Registration Service 
(Inscription Maritime) expressly so permits—and before 
doing so he must be satisfied as to the absolute impossi- 
bility of finding competent substitutes—the day off 
in lieu of the sixth day of the week is not to be com- 
pensated in cash and the seaman is not to engage in any 
paid work during these days off. 


The same rule is to apply in the case of vessels 
remaining at sea for less than 12 hours and vessels 
plying in harbours and roadsteads, except that, if the 
local organisations of employers and workers so agree, 
some other method of arranging daily hours of work 
on the basis of a 40-hour week may be allowed, Where 
dredgers, tugs, &c., are affected, the hours of actual 
work may be arranged on the basis of an average 40- 
hour week, but over a longer period. If the local 
organisations of employers and workers do not come 
to an agreement, the matter is to be referred to the 
Minister of Public Works, for arbitration. For the 

urpose of the Decree, arrival and sailing days are to 
* treated on the same footing as days at sea. 








INTERNATIONAL Farr, SMyRna.—The Department of 
Overseas Trade, 35, Old Queen Street, London, 8.W.1, 
informs us that at the International Commercial Fair, 
to be held at Smyrna (Izmir), Turkey, from August 20 
to September 20, an Inquiry Bureau will be maintained, 
under the directions of H M. Consul General at Smyrna, 
for the purpose of providing information regarding. United 
Kingdom trade matters. 


Tue Brirrisn Founpry Scnoo..—The second annual 
general meeting of the British Foundry School, the 
address of which is the Centra! Technical College, Suffolk- 
street, Birmingham, 1, is to be held at 3 p.m. on Tuesday, 
July 27, at the Education Offices, Margaret-street, 
Birmingham, when the annual report and statement of 
accounts will be presented. The Governors extend, to 
all who are interested in the work of the school, an 
invitation to attend the meeting, which will be held in 
committee-room C. 
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ENGINEERING 
THE CURTIS HATHEROP Fig.4 SECTION AA i cheap and simple construction. The movable cover, 
RASS D F " . YY shown in Fig. 9, is mounted on rollers, so that it can 
' G Ss RYER -4-4—-—-C-L- of Furnace -4-- eth easily be transferred from one inner tray to the other 
WHEN discussing recent developments in mechanised SF yy by hand. The grass is held down in the trays by 
farming earlier in the year,* we referred to the rapid } a means of light metal hurdles. 
progress that grass drying was making in this country, > The two most important considerations for economical 


and pointed out that the future of the process was 
bound up with economic rather than technical con- 
siderations. Some of the earlier small driers had a 
decidedly low efficiency, an evaporative figure of only 
34 ewt. to 5$ owt. of water per 1 cwt. of coke being 
obtained, in comparison with about 8 cwt. achieved 
with large driers of the more recent types. The most 
suitable size of drier is at present an open question, 
but there is no doubt that so far as this country is 
concerned, the demand will be for comparatively small 
units for some time to come. The large drier can 
only be employed economically under a co-operative 
or factory system of working, and while such systems 
have found favour abroad, there is no immediate 
probability of their being introduced into British 
farming, and the essential question for our manufac- 
turers is to improve the efficiency of units having a 
capacity, say, of 24 cwt. to 5 ewt. per hour. Driers 
of this capacity are sufficiently large to meet all the 
requirements of the typical home farm. Three factors 
are of course involved; the first cost, the fuel cost, 
and the labour cost, and these have recently been the 
subject of careful investigation by The London and 
Counties Coke Association. As a result, a drier has 
been produced in collaboration with the actual manu- 
facturers, Messrs. J. Curtis and Sons, Botley Works, 
Oxford, which has an efficiency very little inferior to 
the most recent driers of the largest size. This drier, 
which is known as the Curtis Hatherop, can be supplied 
in two sizes, of 2}-cwt. to 3-cwt. per hour capacity, 
and 3}-cwt. to 44-cwt. per hour capacity, respectively. 
One of the larger models has recently been installed 
by Mr. Sydney H. Moon on Copt Gilders Hall 
Farm, Chessington, Surbiton, and is illustrated in 
Figs. | to 10, above and opposite. Before referring to 
the results obtained, it will be convenient to describe 
the plant. 

The drier is arranged to dry the grass in two succes- 
sive stages. The wet grass is first placed on a tray 
having the bottom formed of a perforated plate, 


through which hot gases from a furnace are passed | 


and discharged to atmosphere above the grass. After 
the grass has been partially dried on this tray, it is 
transferred by hand to a second tray to complete the 
drying process. The second tray is similar to the 
first, but the gases leaving the grass at the top are in 
this case trapped in a cover and drawn back through 


* See ENGINEERING, vol. exliii, page 153 (1937). 











‘channel-iron sections covered with sheeting, and is of | 
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a duct to be reheated and recirculated. The time 
required for each stage of the drying process depends 
mainly on the amount of sap in the grass, but averages 
roughly about 20 minutes. The amount of external 
moisture on the grass, depending on whether it has 
been cut during dry or rainy weather, has very little 
effect on the drying period, as such moisture dries off 
rapidly. As will be seen from Fig. 6, there are actually 
four trays. These are arranged in two pairs, which are 
filled alternately, the processes of filling, transferring 
and emptying in one pair being carried out while grass 
is being dried in the other pair, thus rendering the 
drying process continuous. Referring to Fig. 6, the 
first drying stage takes place in the two outer trays, 
the second stage being effected in the two inner trays. 
It may be assumed that the gases are passing through 
the duct, as shown in this figure, the outer left-hand 
tray being filled with fresh wet grass, and the inner 
left-hand tray being filled with partly-dried grass. 
While the gases are passing through these two trays, 
the dried grass in the inner right-hand tray is dis- 
charged, the partly-dried grass from the outer right- 
hand tray is transferred to the inner tray and the 
outer tray refilled with fresh grass. When the grass 
in the inner left-hand tray is ready for discharge, the 
cover which has been over this tray is moved over the 
inner right-hand tray, and the two-way valve, shown 
in Fig. 6 in the duct, is moved over so that the gases 
now pass through the two right-hand trays. It will 
be observed from Fig. 8 that the duct for the return 
of the gases passing through the inner trays is arranged 
over the main duct between the fan and underside of 
the trays. The whole of the ducting and the frame 
for supporting the trays is made up of angle and 





working are the power required for the fan and the 
efficiency of the furnace. The power required for th« 
fan depends in part on its own design, and in part on 
the resistance offered by the ducting to the passage of 
the gases, and the design of the ducting has been very 
carefully considered from this point of view. The fan 
used is of the centrifugal multi-vane type with a 
10 B.H.P. motor drive; this power is very much 
lower than that required by the majority of earlier 
driers of the same capacity. It should also be 
mentioned that the fan shown in Figs. 6 to 8 is of the 
screw or propeller type, and represents a later develop- 
ment than the one actually fitted to the Chessington 
plant. A diagrammatic view of the furnace is given 
in Fig. 5, details of the actual construction in Figs. 1 
to 4, and the completed furnace is shown in Fig. 10. 
Quite apart from efficiency, it is obviously important 
from the point of view of labour costs that the opera- 
tion of the furnace should require a minimum of labour 
and attention, and other points which have been given 
careful attention in the design are low first cost, and 
a steady maintenance of heat output or temperature. 
To meet these requirements, a furnace of what might 
be described as of the “semi-producer” type was 
evolved with automatic gravity feed. As will be clear 
from Fig. 5, the furnace is similar in many respects 
to one of the ordinary producer type, but the effective 
fire bed is only 2 ft. 6 in. thick, and is always flaming 
at the outlet, so that there is no possibility of inflam 
mable gases leaving the outlet unignited, such as might 
occur with a full producer furnace. The furnace is 
built of brick, with a fire-brick lining, tied togethe1 
with the usual angle and channel framing, and as 
shown in Figs. 1 and 5, has a step type of grate with 
very wide spaces between the bars for easy removal 
of any clinker that may be formed. As shown in 
Figs. 1 and 3, the furnace outlets are formed by a 
series of columns built of 12-in. by 9-in. by 3-in. fire- 
bricks, witb similar size bricks laid across the top, 
thus providing a simple construction and elimina- 
ting the use of brick arches in the furnace. Figs. | 
to 3 show that an air duct runs right through 
the furnace wall above the outlets from side to side 
for a secondary air supply, the air being slightly pre- 
heated in its passage through the duct. Holes through 
the brickwork allow the secondary air to pass to each 
of the narrow furnace outlets, as shown in Figs. 1 and 3. 
The top of the furnace is arched, and a large charging 
door is provided in the side. The furnace is built in 
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a pit 4 ft. 3 in. deep, with the charging door 2 ft. 3 in. 
above ground level, that is, at the most convenient 
height for charging easily and quickly. 

A vent pipe with a butterfly valve is provided at the 
top of the furnace, as shown in Figs. 2 and 3, the 
handle projecting down over the furnace door. The 
furnace door cannot therefore be opened before the 
valve, so that any gases which may have collected in 
the top of the coke hopper are allowed to escape before 
the door is opened. A water drip, shown in Fig. 3, is 
fitted at the grate bars to provide for the generation 
of water gas, the rate of feed being from 12 gallons 
to 14 gallons per hour for a furnace burning 24 ewt. 
of coke per hour. The temperature of the gases at 
the outlet of the furnace is about 1,000 deg. F., and on 
issuing from the outlets, the gases are mixed with a 
suitable quantity of fresh air to reduce the temperature 
to 280 deg. F. to 300 deg. F., the most suitable tempera- 
ture for drying. The secondary-air damper, shown 
in Fig. 5, is controlled from the platform in front of 
the trays. The same figure shows the spark trap, 
through which the hot gases are drawn by the fan 
before delivery to the drying trays. A drier to produce 
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3 ewt. to 5 owt. of dried grass per hour, according to 
the water content, requires a delivery from the fan of 
approximately 20,000 cub. ft. per minute at 300 deg. F. 
The furnace is provided with cover plates for shutting 
off the front, and sliding brick doors for shutting off 
the rear when it is shut down. It may be mentioned 
that a furnace of the size shown in the drawings can 
be built at a cost of well under 1001. The full tem- 
perature can be attained and drying commenced 
within 50 minutes or 60 minutes after lighting up, and 
when working at full output, the furnace only requires 
recharging every three or four hours. No attention 
other than this is required throughout the working 
day. The heat output is so steady that it is hardly 
necessary to fit thermostatic control, but if required, 
this can readily be connected to the secondary air 
damper already referred to. When batch drying in 
the manner previously described, where part of the air 
is recirculated, there is naturally a fall in temperature 
of the recirculated air at the beginning of each en 
but the furnace is very responsive to a quick pick-up 
in temperature. When stopping for short periods, 
such as the dinner hour, the Front and rear doors are 
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closed, and the fan stopped. The furnace can then 
be left, and drying recommenced immediately the fan 
is again started up. In banking for the night, the 
doors are again closed, and the coke in the hopper 
damped with a spray of water from a perforated pipe 
running through the a 6 of the furnace, not shown in 
the drawings. The fuel consumption during a 12-hour 
banking period is considerably below one hour’s rated 
fuel consumption, a furnace rated at 2 cwt. per hour 
would actually consume about 1} cwt. in the 12 hours. 
After being banked for the night, the full temperature 
can be attained and drying recommenced within five 
minutes. The furnace will run for 16 hours without 
removing the clinker. The design is such that only 
a smal] amount of clinker is formed, and this is easily 
removed by pulling it through the wide spaces between 
the grate , ® process occupying only from 5 minutes 
to 7 minutes. 

The results of tests on the plant described are given in 
the Table on the following page, the grass dried being 
rye grass and clover, well grown but leafy. The tests 
in question were carried out by Mr. A. C. Hutt, of 
The London and Countics Coke Association, in 
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conjunction with Messrs. J. S. Watkins and G. H. | 
Swinburne, of the Grass Drying Department of Messrs. 


Imperial Chemical Industries, Limited, and Dr. F. J. | oe Heating for Public and — res 
Eaton, of Messrs. The Gas Light and Coke Company. | J. Philip. Ledges ea [Pries be Sait a 
a. . a rc . . 
Duration of test 15-33 hours Egypt. Ministry of Public Works. Physical Depart- 
Water ratio of grass 4-45 to 1. ment. Meteorological Department for the Year 1933. 
Total, Perhour,| ,. Baléq, Cairo: Government Press. [Price P.T. 40.] 
cwt.  ewt. | 2xperimental Researches and Reports. Published by the 
Dried gr wroduce 4 3. | Department of Glass Technology, The University, 
Wenn seeplenaa one-t 13.45 | Sheffield. Vol. XIX. 1936, Sheffield: The Depart- 
Coke used 23-6 1-86 | _ Glass Technology, The University. [Price 
Water ev rat or Ib. coke 7-18 1b ‘8. . . as 
ee enenenees GE : _ United States Bureau of Labor Statistics. Serial No. R 568. 


Drying temperature 


285 deg. F. 
Resistance through fir :»bed of furnace 


0-17 to 0-24 in. 
water. 
21 min. 


Wages, Hours and Working Conditions on River Tow- 
boats. Washington: Superintendent of Documents. 
Average drying cycle Canada. Department of Mines and Resources. Mines and 
Calorific } 
value, 
B.Th.U. 
per Ib 


Geology Branch. Bureau of Mines. No. 774. In- 
vestigations in Ore Dressing and Metallurgy. January 
to June, 1936. Ottawa: Bureau of Mines, Depart- 
ment of Mines and Resources. 

Department of Overseas Trade. 
Economic and Commercial 
March, 1937. By C. B. JeRrram. 
Stationery Office. [Price ls. net.) 

Modern Sweden. Published by THe GENERAL Export 
AssociATION OF SwepeEeN. Chief Editor: Erix 
NyLtanDErR. Stockholm: The General Export Asso- 
ciation of Sweden. 

“* Hutte”’ Taschenbuch der Stoffkunde (Stoffhiitte). Con- 
piled by Dr.-Ine. Georc Stnner. Edited by AKADE- 
MISCHER VEREIN Hirre, E.V. Berlin: Wilhelm Ernst 
und Sohn. [Price 24 marks (Germany), 18 marks 
(other countries). ] 


Moisture 
content. 


Ash 
content. 
No. 670. Report on 
Conditions in Poland, 
London: H.M. 


Per cent. 
6-0 


Per cent. 
Coke 12,270 8-8 
The efficiency figure »t 7-18 lb. water per lb. of coke 
may be compared wit! that quoted by Mr. E, J. Roberts 
at the conference mechanised farming held at 
Oxford in the spring of this year. Mr. Roberts stated 
that large factory driers had attained 9 ewt. of water 
per ewt. of coal, but only for a short period, the normal 
figure being about 8 ecwt.; also that the average 
evaporation from tests of a number of small farm 


on 


ylants last year barely reached the fi » of . 
4 cwt i E nny Bape of fuel ws I gh o” | Grundsitzliche Bemerkungen zur Frage der Beulsicherheit 
. Gor oe Sve : D4. ~ der Stegbleche vollwandiger Blechtréger. By Dr.-tne. 
and bearing in mind that carly spring grass is Frrepricn Krarse. Berlin: Wilhelm Ernst und 


Sohn. [Price 1 mark (Germany), 75 pfennigs (other 
countries). ] 
State of Tennessee. Division of Geology. Resources of 
Tennessee (Second Series). 1937. No. lL. Light- 
Weight Product Possibilities of the Porters Creek Clay 
of West Tennessee. By Grorce I. WairerLatcu. 
Nashville, Tennessee, U.S.A.: State Geologist, Depart- 
ment of Conservation. 


generally recognised as being the most difficult to 
dry, the efficiency attained with the small plant 
described can be considered as extremely satisfactory. 
We may say, in conclusion, that the whole plant at | 
Copt Gilders Hall Farm is very carefully arranged, 
with the drying trays on one side of the receiving plat- 
form and the bailer on the other. The bailer is a grass- 





hopper model made by Messrs. Shirtliff Brothers, | short-Wave Radio. By J. H. Reyner. London: Sir 
Limited, Ipswich, and after weighing, the bales are Isaac Pitman and Sons, Limited. [Price 8s. 6d. net.] 
immediately stacked in a nearby barn, the greater| Business Charts. Third edition. By T. G. Rose. 

London: Sir Isaac Pitman and Sons, Limited. [Price 


part of the output being employed for feeding the 


large dairy herd of cattle on the farm. 78, 6d. net.| 


The Fabric of Modern Buildinge. By E. G. WARLAND. 


[Price 





————————— —— London: Sir Isaac Pitman and Sons, Limited. 
| 208. net.) 
CONTRACTS. | Technical Electricity, Principles and Practice. By J. E. 
Puriirrs and Dr. R. W. B. SternHens. London: The 


Techmeal Press Limited. [Price 7s. 6d.] 
| University of Toronto. Faculty of Applied Science and 
Engineering. School of Engineering Research. Bulletin 
No. 149. Heat Insulation as Applied to Buildings and 
Structures. By Proressor E. A. Auuicur and F. G. 
Ewens. Toronto: School of Engineering Research, 
University of Toronto. 
The British Wood Preserving Association. Circular No. 1. 
The Preservative Treatment of Estate and Farm Timber. 
Second edition. By R. C. B. Garpner. London: 
Offices of the Association. [Price to Non-Members, 6d.] 
Factories and Works innual Report of the Chief 
Inspector of Factories and Workshops for the Year 


Messrs. Arisa Craic, Limrrep, Strand-on-the-CGreen, 
Chiswick, London, W.4, have received orders for a single- 
cylinder 8-12 h.p. Diesel engine for installation in a 
flat-bottom boat at Manaos, Brazil; for a two-cylinder 
16-24 h.p. Diesel engine to be fitted in a yacht at Alexan- 
dretta, Syria; and for three-cylinder 24-36 h.p. Diesel 
engines tor installation in a vessel for local service in 
New Guinea, and for fitting into a 54-ft. cruiser, which 
is being converted by Messrs. J. White and Company, 
Fulham, from a 52-ft. ex-naval harbour launch. The 
firm is also supplying two air-compressor sets consisting 
of an 8-h.p. Dicwe! engine direct-coupled to a Type 
CSA 3 Reavell two-stage compressor for installation in 


two motorships building at Hong Kong. 1936. London: H.M. Stationery Office. [Price 

Messrs. Lari. InpustrrraL Veuicies, Limrrep, 11, 2s. net.] : 
Albert-embankment, London, 8.E.11, inform us that their Ministry of Health. Model Byelaws. Series IV. Build- 
French associated company has received an order for ings. London: H.M. Stationery Office. [Price ls. 6d. 
16 buses to be driven by their latest type of gas-producing net.] . 





Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1735—Wind Tunnel Tests on 
Slotted Flaps on a Low Wing Monoplane: Flap Angle 


plant. 








LAUNCHES AND TRIAL TRIPS. | 0°t0 90°. By D. L. Extis and M. B. a a 
- somneem **...hinale sanest a a ee 2s. net.) No. 1749. The Strength of Lugs. y Wa. D. 
BIDDLESTONE. Single-screw cargo steamer ; double Dovatas. [Price 3s. net.] No. 1755. Notes on Stut 


compound ergine installed by Messrs. White's Marine 
Engineering Company, Limited, Hebburn-on-Tyne, 
working in conjunction with an exhaust turbine. Trial 
trip, July 12. Main dimensions, 400 ft., by 54 ft., by 
29 ft. Built by Messrs. Short Brothers, Limited, Pallion, 
Sunderland, to the order of Messrs. The White Shipping 
Limited, Newcastle-upon-Tyne. 


By L. P. Coompgrs and D. W. Borris. 
[Price 5s. net.) No. 1756. The Distribution of Stress 
in Monocoque Wings. By Dr. H. F. Wrxny. [Price 
2s. net.] No. 1757. A General Method of Calculating 
the Effect of Arial Constraint on Torsion on Different 
Forms of Two-Spar Skin-Covered Wings. By A. E. 
Russei.. [Price 2s. 6d. net.] No. 1762. The R.A.E. 
Mark Va Torsiograph. By the Starr OF THE ENGINE 
EXPERIMENTAL DEPARTMENT, R.A.E. [Price 2s. 6d. 
net.] No. 1763. A Note on Roughness. By Dr. S. 
Go.pstern. [Price 6d.net.) No. 1768. Some Experi- 
ments with Cascades of Aerofoils. By A. R. CoLuar. 
[Price ls. 3d. net.] No. 1772. Tests of R.A.F. 34 at 
Vegative Incidences and of the Effect of Surface Rough- 


for Seaplanes. 








Company, 
passenger, mail and cargo 
steamer for England and Australia ; | 
Parsons’ turbines and single-reduction gearing. On 
recent trials a mean speed was attained of 22-3 knots. 
Built and engined ™ Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, for the Orient Line (Mana- 
gers, Messrs. Anderson, Green and Company, Limited, 


Tw in-serew 
between 
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service 








5, Fenchurch-avenue, London, E.C.3). ness on R.A.F. 34 with Split Flap in the Compressed Air 
Tunnel. By D. H. Wititams and A. F. Brown. 
[Price 2s. net.] London: H.M. Stationery Office. 
AMERICAN Society For Testing Mareriats.—Pro- 








feasor A. E. White, whe is professor of metallurgical 
engineering and director of the Department of Engin. | Beirish TrRape wrrn ArceEenTINA.—According to 
eering Research at the University of Michigan, Ann| Board of Trade returns recently issued, separately 
Arbor, Michigan, U.S.A., has been nominated president | classified British exports to Argentina during the first 
of the American Society for Testing Materials, 260, South | half of 1937 amounted to £8,755,609, as compared with 
Broad-street, Philadelphia, for the 1937-1938 session. | £7,326,546 in the corresponding six months in 1936, 
| representing an increase of 19-5 per cent. following the 

Propvuction or Lrow AND STEEL 1s Great Brirar renewal, in November last, of the trade agreement 
The monthly memorandum issued by the British Iron | originally made between Great Britain and Argentina in 
and Steel Federation, Steel House. Tothill-street, 1933. An analysis of the British exports shows that the 
London, 8.W.1, shows that there were 126 blast-furnaces | largest item is cotton goods, to the value of £1,934,681, 
in operation at the end of June, compared with 122 at | but the greatest percentage increase is shown by the 
the end of May. The production of pig-iron in June | second largest item, that of iron and steel manufactures, 
amounted to 699,300 tons, compared with 696,300 tons | the value of which, at £1,692,325, represents an increase 
in May, and 644,100 tons in June, 1936. The June! of 63-5 per cent. over the exports in this class for the 
output of steel ingots and castings totalled 1,106,400 tons, | first half of 1936. Another large percentage increase is 
compared with 1,047,300 tons in May, and 965,900 tons | shown by vehicles (including locomotives) which are up 


in June. 1936 by 30 per cent, in declared value. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting th« 
reference numbers given. 

Locomotive Breakdown Cranes, two, worked by steam 
or heavy-oil engines, and two match trucks, meire- 
gauge. Each crane should be capable of lifting 25 tons 
at an approximate radius of 5 m., and 12 tons at a radius 
of 7 m. when blocked up on outrigger girders. Royal 
State Railways, Bangkok, Siam; October 29. (T 
24,992 /37.) 

Steel Tyres for locomotives and tenders; and Axles 
for engines, tenders, carriages and wagons. South 
African Railways and Harbours; August 9. (T. 
25,289 /37.) 

Steel Plates for locomotive boilers, &c. 
Railways and Harbours, Johannesburg ; 
(T. 25,291 /37.) 

Structural Steelwork for coaling plant. South African 
Railways, Johannesburg ; August 30. (T. 25,292/37.) 

Spring Steel in bars, tapered, ribbed, round and flat. 
South African Railways and Harbours, Johannesburg : 
August 9. (T. 25,293/37.) 

Nickel-Chromium Steel Gear Wheel Rims, 99, required 


South African 
August 23. 


for Great Indian Peninsular Railway. India Stores 
Department, Simla ; August 9. (T. 25,430/37.) 
Switchgear and accessories, including 


High-Tension 
control panels. City Council of Johannesburg ; August 14. 
(T.Y. 25,108/37.) 

Underframes with bogies for refrigerator wagons. 
20, type L.O. 5, 3 ft. 6in. gauge. South African Railways 
and arbours, Johannesburg; September 13. (T. 
25,420/37.) 

Scientific Instruments, Clocks, &c., including drawing 
and surveying instruments, calculating machines, wall 
clocks, tell-tale clocks and stop-watches. The Director- 
General, Physical Department, Ministry of Public 
Works, Cairo, Egypt ; August 28. (T. 25,424/37.) 

Water Meters. The Egyptian Ministry of Public Works, 
Tanzim Department, Cairo; August 21. (T.Y. 25 422/37.) 








PERSONAL. 


It is announced that THe Ear or Rorugs has accepted 
appointment as chairman of the Governors of Faraday 

ouse Electrical Engineering College, in succession to 
the late Lord Castletown. 

Str Joun Dewrance, G.B.E., who has been chairman 
of the board of directors of Messrs. Babcock and Wilcox. 
Limited, Babcock House, Farringdon-street, London, 
E.C.4, for the past 38 years, has retired from that 
office, but will retain his seat as a director. L1ievt.- 
Cou. J. H. M. Greenzy, C.B.E., M.A., has been appointed 
chairman in succession to Sir John Dewrance, and 
Mr. A. McKinstry has been appointed deputy-chairman, 
in addition to his position as managing director. 

Messrs. WRIGHT, ANDERSON AND ComPANy, LIMITED, 
Gateshead, whose constructional steelwork business has 
been acquired by Messrs. Barton AND Sons (1935). 
Luotrrep, Beehive Works, Walsall, announce that the 
provision of a new railway siding and other improvements 
in material handling, now being made in their works, will 
enable the present output of 10,000 tons of structural 
steelwork per year to be considerably increased. Orders 
now in hand include steelwork for several Royal Air 
Force stations and also for the new factories under 
construction on the Team Valley Trading Estate. 

The Air Ministry announces that the Secretary of 
State for Air has appointed Smr Francis L. Josern, 
K.B.E., to be one of the Government directors on the 

of Messrs. Imperial Airways, Limited, Airway 
Terminus, Victoria Station, London, 8.W.1, as from 
July 17, in place of Sm Water F. Nicnorson, K.C.B., 
who has retired after 6} years service in that capacity. 

It is announced that Mr. H. P. Hm, M.Inst.C.E.. 
51, Mosley-street, Manchester, has been elected chairman 
of the Association of Consulting Engineers for the year 
1937-1938. 

We are informed that Mr. H. E. Harris, M.I.Mecu.E., 
has been appointed to the board of directors of Messrs. 
Asa Lees and Company, Limited, Soho Ironworks, 
Huddersfield Road, Oldham, and will also act as 
controller of purchasing for their associated firms. 








GoL_p OvurpuT IN THE YuKoN.—The Department of 
Mines and Resources, Ottawa, reports that the output 
of placer gold from the Yukon in 1936 showed the 
remarkable improvement of nearly 18,000 ounces over 
that for the previous year, the total of 62,740 ounces 
coming chiefly from the Klondike and Mayo areas. 

Tue Late Mr. B. Pows..-Bretr.—lt is with regret 
that we learn of the death of Mr. Bernard Powell-Brett. 
which took place recently at the age of 55 at Diddington 
Hall, Hampton-in-Arden. He was a son of the late 
Mr. C. E. Brett, founder of Messrs. Brett's Stamping 
Company, Limited, manufacturers of drop forgings and 
hot brass pressings, Harnall-lane, Coventry. Mr. Powell. 
Brett became chairman of this company and was subse- 
quently appointed chairman and general manager of 
Messrs. Brett's Patent Lifter Company, Limited, Coven- 
try. He was a member of the Grand Council of the 
Federation of British Industries, served as a magistrate 
for the County of Warwickshire, and was a member of 
the Meriden Rural Council. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Operations on the Welsh steam 
coal market remained on a restricted scale throughout 
the past week. Buyers in all the principal overseas trades 
continued to display only a meagre interest and demand 
for all es was slow. Collieries generally, however, 
were still fairly actively engaged in fulfilling deliveries 
under business already in hand. This assured them of 
a steady outlet for the greater part of their productions 
over a long time ahead, and consequently the amount of 
coal offering, although more than sufficient to satisfy 
present needs, was not excessive and a steady tone was 
maintained. The Italian trade continued to attract a 
good deal of interest. It was felt that in view of the 
fact that Italian buyers had already placed orders 
sufficient to cover their needs over this year and well 
into next, there was little likelihood of any further large 
amount of business offering for some time to come. About 
800,000 tons have been sold for delivery this year, 
approximately half of which has already been shipped, 
while a similar quantity has been postiges for 1938. 
So far payments have been obtained through the Clearing 
House fairly promptly. Dry nuts were a strong feature 
and supplies were extremely difficult to arrange over a 
long time ahead. Peas and beans were also scarce, 
while throughs met a moderate demand. Large coals 
and some of the small kinds, however, could be secured 
more readily, but in spite of this sellers were still showing 
reserve and values were steadily held at recent levels. 
Cokes were in insufficient supply to meet current require- 
ments and quotations were well maintained. Patent 
fuel and pitwood were only sparingly available and were 
unchanged, 

Iron and Steel Trade.—Active conditions were main- 
tained in the iron and steel and allied trades of South 
Wales and Monmouthshire. Demand was again brisk, 
but as production at most works was already disposed 
of over a long period ahead only a very restricted amount 
of new business could be arranged. 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Industry's Need of Trained Men.—Sheffield University 
has issued a booklet on careers open to students who 
obtain University degrees. The booklet points out 
directions in which the supply does not satisfy present 
demands, and mentions that opportunities for electrical 
engineers are more favourable than at any previous time. 
The _ electrical-engineering industry has been little 
affected by trade booms and slumps, and present and 
contemplated developments make it reasonable to 
believe that the prosperity of this industry will continue 
to increase. Prospects for suitably qualified men are 
bright. Students who take the mechanical engineering 
course have opportunities for careers in a wide range of 
industries. The booklet reveals that in recent years 
vacancies have greatly exceeded the number of students 
requiring posts. No mechanical student has been unable 
to find suitable employment. In addition industry 
offers remunerative positions to well-qualified men who 
after studying and assisting in works operations, take 
up managerial tasks. Several large companies have 
schemes whereby graduates are given an apprenticeship 
in the works, with a view to their being put on the 
permanent staff. On the sales side of industry the 
tendency is to allocate positions to expert metallurgists 
who are competent to advise and assist customers in 
their choice of material. The demand for highly-trained 
mining engineers far exceeds the supply. Mining com- 
panies are continually asking for suitable graduates for 
appointment to their staffs with a view to preparation 
for more responsible executive and administrative 
positions. 

Iron and Steel.—Business in raw and semi-finished 
materials has been well maintained. Works managers 
are being hard pressed for delivery of steel. Orders are 
accumulating, though at some of the big works the 
position has been made easier by the lighting of additional 
furnaces. The heavy machinery and engineering branches 
are booking orders at a steady rate. Full-time working 
is assured for some time ahead. Railway rolling stock 
is in heavy demand on inland account. Springs, tyres, 
wheels, axles, and buffers are being sent abroad in bigger 
tonnages. India is a much more valuable market, and 
sales show a steady increase. Sheffield continues to 
supply South Africa with heavy consignments of grinding 
and crushing machinery. The call for agricultural 
machinery and implements is steady. Reports from 
many works indicate that the current season is one of 
the best for many years. There is an improving market 
for manganese-steel rails, points, and crossings. Improve- 
ment in the drilling of such products is remarkable. 
Twenty years ago it was not a commercial proposition 
to drill manganese-steel rails. A hole 22 mm. diameter 
could not be drilled through a rail three-quarters of an 
inch thick under two hours. Sheffield is now producing 
machines and drills capable of a drilling a j-in. hole 
through a rail web in 1 minute 38 seconds. The tool 
trade is operating to capacity. 

South Yorkshire Coal Trade.—Most grades of fuel are 
in ample supply on export account. Inquiry for forward 
delivery develops slowly. Foreign buyers appear to 
be holding off the market until prices show a more 
favourable tendency. The latest charterings include 
Humber to Memel, 1,200 tons ; Goole at Libau, 1,200 
tons; and Immingham to Noorkoping, 2,700 tons. 
There is an active home demand for all types of industrial 
fuel. Iron and steel works continue heavy buyers. 
Locomotive hards are being taken in bigger quantities 
by the railway companies. The housecoal market has 
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developed fresh weakness. Foundry and furnace coke 
are steady. Quotations are: Best branch handpicked, 
27s. 6d. to 29s.; best South Yorkshire, 24s. to 26s. ; 
best house, 22s. to 22s. 6d.; best kitchen, 18s. 6d. to 
20s.; best Derby selected, 23s. 6d. to 24s.; best Derby 
seconds, 22s. to 23s.; best Derby brights, 19s. 6d. to 
2ls. 6d.; best large nuts, 18s. 6d. to 19s. 6d.; and best 
kitchen nuts, 16s. 6d. to 17s. 6d. 
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NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Scottish Steel Trade.—Silence rules at the Scottish steel 
works this week and the workmen are now enjoying 
their well-earned holiday after a spell of activity which 
has not been equalled for quite a number of years. 
Great pressure was general last week and practically all 
urgent orders were fulfilled, and now, with plant all 
stopped, the repair squads are hurrying on with the usual 
necessary overhaul. The past six months have been 
marked by great pressure from all classes of consumers, 
and also by the difficulty of securing an adequate tonnage 
of raw material. This latter position is now somewhat 
easier, and when work is resumed after the holidays a 
steady run is most probable. Order books represent a 
sufficiency of business to keep plant fully employed 
until the end of the year, and although new business is 
not being fixed up to the same extent as a few months 
ago, there is still a fair tonnage required against commit- 
ments and these orders are likely to be placed in the near 
future. Much activity was also general in the black-steel 
sheet trade last week and, with an ever-increasing demand 
from a large variety of users, the prospects for the 
second half of the year are exceedingly bright. Prices 
are firm and the following are the current quotations : 
Boiler plates, 111. 18s. per ton; ship plates, 111. 8s. per 
ton; sections, 111. 0s. 6d. per ton; medium plates, 
lll. 15s. 6d. per ton ; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 15l, 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton 
lots, 191. 10s. per ton, all delivered at Glasgow stations. 

Prices Advanced in Malleable-Iron Trade.—With the 
malleable-iron works in the West of Scotland all closed 
for holidays, there is practically no business this week, 
but the demand for bar iron and re-rolled steel bars has 
recently been very heavy. A meeting of the British 
Wrought Iron Association and the No. 3 and No. 4 
Bar Association was held in Glasgow, last Friday, 
July 16, when it was decided to raise the basic price of 
wrought iron and also of No, 3 and No. 4 bars by 27s. 6d. 
per ton. The advance was authorised by the Import 
Duties Advisory Committee to take effect from July 1, 
1937, on the understanding that these prices will apply 
to all deliveries under new contracts and evdaes or under 
existing contracts and orders so far as they provide for 
the ruling prices at the date of delivery to charged 
up to December 31, 1937. The new scale for Scottish 
delivery is as follows : Crown bars, basis price, 131. 15s. 

r ton; No. 3 bars, basis price, 131. 5s. per ton, and 

o. 4 bars, basis price, 131. 15s. per ton, all delivered 
in Zone 1. 

Scottish Piq-Iron Trade.—In the Scottish pig-iron 
trade the demand for deliveries has been so continuous 
all this year that producers have been quite unable to 
accumulate any reserve stocks. That position will be 
slightly changed this week when most of the large 
consumers are on holiday, as arrangements have been 
made to keep the blast furnaces running right through 
the holiday period. The tonnage thus obtained will be 
of great value to consumers and will ease the position 
considerably. Prices remain firm and the following are 
to-day’s market quotations: Hematite, 61. 3s. per ton, 
and basic iron, 5l. 7s. 6d. per ton, both delivered at the 
steel works; and foundry iron, No. 1, 51. 158. 6d. per 
ton, and No. 3, 5l. 13s. per ton, on trucks at makers’ yards, 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, July 17, amounted to 15ltons. Of that total, 
101 tons went overseas and 50 tons coastwise. During 
the corresponding week of last year the figures were 
230 tons overseas and 20 tons coastwise, making a total 
shipment of 250 tons. 

Shipbuilding Contract.—Messrs. Alexander Stephen and 
Sons, Limited, Linthouse, have received orders to build 
and engine another two steamers for the Union Steam- 
ship Company of New Zealand. These two vessels—to be 
named the. Komata and Kurow—will be coal-burning 
steamers of about 3,800 tons gross each. Messrs. 
Stephen have at present on the stocks for the same 
owners a steamer of 2,500 tons and a cargo motorship of 
2,370 tons. 











British StanpDARD Drain Firtines.—The British 
Standards Institution, 28, Victoria-street, London, 
S.W.1, has issued a revision of Specification No. 539, 
first issued in March, 1934, which deals with salt-glazed 
ware, salt-glazed glass (vitreous), and enamelled-fireclay 
drain fittings. Many of the fittings which were included 
in the first issue are of such a form that they have to be 
hand-moulded and conformity to all the quality require- 
ments is impracticable. In the case of other fittings, 
such as taper pipes, radius bends, taper bends and 
junctions, which form part of the normal pipe line, it is 
desirable that they should be of the same quality and 
be submitted to the same tests as the pi with which 
they are used. It was accordingly decided to incorporate 
such fittings with the appropriate straight pipes as 
covered by Specifications Res. 65 and 540 respectively, 
and they are now subject to the same quality require- 
ment. The revision of Specification No. 539, as now 
issued, was undertaken to give effect to this re-arrange- 





ment. The price is 29, 24, post free. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Makers of Cleveland pig 
are still hampered by heavy arrears of deliveries and as 
they see little prospect of movement in the direction 
of material relief of the embarrassing situation, are not 
disposed to entertain buyers’ efforts to negotiate even 
for delivery over periods considerably ahead. While 
the meagre output fails to provide local users with 
supplies sufficient for current urgent requirements, 
producers contrive to distribute, under their rationing 
system, slightly more tonnage than they were able to 
deliver a little while ago. Tees-side consumers continue 
to complain, however, that parcels coming to hand are 
barely sufficient to keep works regularly employed, and 

romptly take up the occasional purchasable parcels of 
oundry iron produced elsewhere. Recognised market 
values remain on the basis of No. 3 grade of iron at 
10ls., delivered to customers in the Tees-side area. 

Hematite.—Conditions in the East Coast hematite 
branch of trade confine transactions to narrow limits. 
Distribution is heavy, but the demand is insatiable, and 
while producers contrive to cope with esscntial current 
needs of home consumers, they are unable to take 
advantage of new business at command. A few small 
sales continue to be made to regular customers for 
supply over the present quarter, but makers will not 
entertain offers involving delivery beyond the end of 
September. Merchants meet with very little success in 
their persistant efforts to obtain ion of some 
portion of t pur d for shipment to the Conti- 
nent a considerable time 0, producers delivery obliga- 
tions to home buyers and the needs of their own consum- 
ing departments leaving them with little or no iron avail - 
able for export. Market quotations remain at the equiva- 
lent of No. I hematite at 123s., delivered to North 
Eastern England and to Scotland. 

Basic Iron.—The quotation for basic iron remains at 
100s., but the price is quite nominal as the whole of the 
output is absorbed by the requirements of the makers 
adjacent steel works. 

Foreign Ore.——-Obstacles to new business in foreign ore 
are still difficult to overcome, but consumers manage to 
make odd purchases, and are receiving adequate supplies 
under running contracts. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have well filled order books and adhere to quotations 
at the level of 40s. for good medium qualities, delivered 
to local users. 

Manufactured Iron and Steel.—The aggregate tonnage 
output of semi-finished and finished iron and steel is 
maintained near record level, but does not cope fully 
with the delivery demands of customers. Incon- 
venient shortage of semi-finished steel continues to 
prevent full operation of re-rolling plant, but relief is 
promised by increase of imports of Continental products 
due against the quota. Buyers of finished iron are eager 
to place substantial orders at the advanced prices, but 
manufacturers are heavily sold, and in no hurry to enter 
into further commitments. Enormous tonnages of 
finished steel are passing into use for structural work, 
shipbuilding and railway renewals and extensions. 
Among the principal market quotations for home trade 
are: Common iron bars, 131. 5s.; steel bars, 111. 9a. ; 
soft steel billets, 7/. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
iron rivets, 151. 128. 6d.; steel ship rivets, 151. 2s. 6d. ; 
steel constructional rivets, 161. 5s. ; steel boiler plates, 
1ll. 188.; steel ship plates, 111. 88.; steel joists, 
111. Os. 6d. ; steel angles, 111. 0s. 6d. ; tees, 121. Os. 6d. ; 
heavy steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d. ; 
black sheets (No. 24 gauge), 15l. 15s.; and galvanised 
corrugated sheets (No. 24 gauge), 191. 10s. 

Scrap.—Steel scrap continues in heavy demand at 
stabilised prices. The supply of machinery metal is now 
meeting the demand and the quotation is steady at 90s. 
Light cast iron is selling at 70s. to 72s. 6d., and heavy 
cast iron at 87s. 6d. 

Wages Advanced.—At a joint meeting at Middles- 
brough this week of the Cleveland mine owners and 
employees’ representatives, an agreement was reached 
whereby Cleveland ironstone miners and Weardale 
quarrymen’s wages are advanced by 8.70 per cent. on 
and from July 26, raising wages to 81.80 per cent. above 
the standard. 











Tue SEALING or Borer Braickwork.—While nearly 
all text books on boiler operation and management draw 
attention to the losses occasioned by the infiltration of 
cold air through the brickwork of boiler settings, in 
practice the matter does not generally receive the amount 
of attention that it ought to do, possibly because the 
leakage is not always easy to deal with. To remove this 
latter disability Messrs. Industix, Limited, Walter House, 
Strand, London, W.C.2, have perfected a plastic sealing 
compound for which it is claimed that when heated to 
about 130 deg. F. and applied to a brickwork setting with 
a trowel or float, it will, after hardening by the evapora- 
tion of the volatile solvent it contains, be unaffected by 
expansion or contraction and, in consequence, will 
remain air-tight for many years. Actual results on a 
main flue show that before the compound was applied 
there was a CO, drop from 13 per cent. at the boiler outlet 
to 4 per cent. at the stack. Readings from the plant 
after the brickwork had been coated with the plastic 
for over a year showed that with a 12-5 per cent. CO, 
content at the boiler outlet one of 11-6 per cent. was 
maintained at the stack. The plastic is usually applied 
in a layer } in. in thickness, | ewt. of the material covering 
approximately 200 sq. ft. 
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tne Wewpine or Correr anp Correr ALLOoYs. 

Messrs. Barimar, Limited, 18, Lambs Conduit-street, 
London, W.C.1, have recently perfected a process for the 
welding of copper and copper alloys, the main feature 
of which is the employment of a gas as a flux. With 
most methods of welding, the flux used is in the form of 
— powder or liquid, but in the present process the 
ux employed becomes gaseous and we are informed that 
the gas produced is sufficiently dense to afford adequate 
protection to the molten metal without running the risk 
of any of the flux becoming incorporated in the weld. 
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The 


process, for the present, is only being applied to 
copper and certain of its alloys, but it is hoped that 
further development will make it possible to use it in 
connection with the welding of other non-ferrous metals. 


EMPIRE EXHIBITION, GLascow, 1938.—Arrangements 
are ss for the erection of the United Kingdom 
Government Pavilion at the Empire Exhibition, to be 


held at Bellahouston Park. Glasgow, from May to 
October, 1938. Mr. H. J. Rowse, the ar -hitect of the 
Mersey Tunnel, has been appointed architect of the 
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Pavilion, and he is now engaged in the preparation of 
the plans. The building will be placed on the west side 
of the Park, on the main avenue connecting the north 
and south sections of the Exhibition, and opposite a 
spur of high ground which juts out near the centre of 
the Park. A number of exhibition halls will be incor- 
porated in the Pavilion, and, as at present arranged. 
one hall will be devoted to an exhibit organised by the 
Ministry of Health and the Board of Education in 
co-operation, while other halls wil) be organised by the 
Department of Scientific and Industrial Research. 
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ACCIDENTS IN FACTORIES. 


Tue Factories and Workshops Bill, which is now 
being considered by Parliament, will, it is hoped, 
reach the Statute Book before the end of the present 
session. It seeks to consolidate and amend the 
Factories and Workshops Acts, 1901 to 1929, and 
thus to bring the law relating to these places, which 
are so important a part of the national structure, 
into conformity with modern conditions. Its aim 
may also be stated as being to effect such improve- 
ments in the administration of the more backward 
factories, as will raise the average throughout the 
country to a level more nearly approaching the 
optimum. The result will, it is confidently antici- 
pated, be higher standards of safety and health for 
the workers without any loss of production or other 
economic drawbacks. 

The provisions of this measure, which has already 
received notice in ENGINEERING, are largely based 
on the experience gained by H.M. Inspectors of 
Factories and Workshops during a period of over 
a century. The principles underlying it will be 
found stated and re-stated in the Annual Reports, 
which have appeared during that time. Before 
these principles could be embodied in a Bill, how- 
ever, a number of ad hoc enquiries were necessary 
and this explains why the Annual Report* for the 


* Annual Report of the Chief v iw 





Factories and 
M. Stationery 





Workshops for the Year 1936. London 
Office. [Price 2. net.) 





year 1936, which was published at the end of last 
week, is shorter than is usual. One happy result 
of this is that the subject of accidents and their 
prevention has been given greater prominence. 
This is as it should be, since the prevalence of this 
form of casualty provides what used to be known 
as an acid test of the efficiency of a particular 
factory’s organisation. 

During the year under review, 176,390 factory 
accidents were reported, of which 920 were fatal. 
These figures represent an increase of about 18 per 
cent. and 9 per cent. respectively over the 149,696 
and 843 of 1935. As was only to be expected, the 
greatest increases occurred in the “‘ dangerous ”’ 
industries—steel, iron, heavy engineering and ship- 
building ; for these were working at high pressure 
during the year. Contributory factors were the 
speeding-up of processes, increased mechanisation, 
longer hours and the influx of workers who had 
lost their skill owing to long unemployment, or 
who were making efforts to conceal that they never 
had any. More important than the increase in any 
year is the question whether the accident risk is 
rising or declining. To answer this, an analysis 
was made of the figures of the last ten years. This 
showed that while there is a slight tendency for the 
number of employed to rise, there is a distinct 
tendency for the number of accidents, especially 
those of a fatal and severe character, to decrease. 
Moreover, a variation in the number of employed is 
accompanied by a much greater variation in the 
number of accidents, thus showing the influence of 
those other factors to which we have just called 
attention. Some progress is, it is true, being made, 
but the problem is so complicated that the rate of 
improvement is not only slow, but it is difficult to 
see how it can be accelerated under present condi- 
tions. 

To this general statement, however, there are at 
least two exceptions. Accidents are at present too 
often caused by new machinery being installed 
without proper fencing, This practice shows that 
an immediate increase in production is considered by 
some to be of more importance than safety. It is 
to be hoped that every endeavour will be made, not 
the least by the culprits, to bring about a change 
of heart in this respect. The other exception has an 
even more distressing side and being largely 
rectifiable, demands close and urgent attention. 
For it is found that in most instances the accident 
rate for workers under the age of 18 is higher than 
that for adults of the same sex. Moreover, the 
results of an analysis made in one Division on a 
sample set of 77 factories employing about 55,000 
workers, showed that in nearly half the cases the 
young worker was himself responsible for his own 
injury and that in nearly one third the responsibility 
lay with the employer. From 20 to 30 per cent. of 
the accidents were caused by power driven machinery, 
the remainder being due to faulty handling of 
material, resulting in sepsis. It was also found 
that the liability to accident was greatest during 
the initial stages of employment, a result which 
clearly indicates the need for properly supervised 
instruction during that testing period. 

That this instruction is sometimes lacking, is 
shown by the case of a boy who was set to operate 
a nailing machine and had to hold up the work 
with both hands. In the course of this employment 
he drove a nail through his thumb and was blamed 
by the management for working in the wrong way. 
That this accusation was justified, is shown by the 
fact that when he was asked to demonstrate how 
the accident occurred, he drove a second nail into 
his thumb. It then appeared that he had never 
been taught how to hold the work properly. The 
point is more generally proved by the result of an 
analysis of all the accidents to young people which 
occurred during the first six months of employment. 
This shows that in the case of boys, some 10-4 per 
cent. of the accidents took place during the first 
week, while the case of girls the corresponding 
figure was as high as 24-4 per cent. A further 
deduction is that some selection of particular 
juveniles for particular jobs is desirable. In 
addition, there are many arguments against the 
employment of young people on such specially 
dangerous tasks as the operation of vertical spindle 
moulding machines, as such machines depend for 
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their safe working upon qualities which the 
immature cannot be expected to possess. 

An attempt to bring about some improvement in 
the direction of better education of young people 
has been made by a committee of the National 
Confederation of Employers Organisations and the 
Home Office, which drew up a memorandum on 
the subject. Unfortunately, this has not aroused 
anything like the interest it deserves; and it is 
evident that a great deal of hard work will be 
necessary before these distressing types of accident 
are, as they should be, reduced. How distressing 
they can be is clearly illustrated by two examples : 
A boy, aged 14, was instructed to replace a belt 
on some shafting and was killed while attempting 
to do so. Another of the same age was killed after 
« few days’ work on a slotting machine, owing to 
his shirt sleeve being caught by a small circular 
saw. ‘This sort of thing can only be prevented 
by proper education, which must replace the too 
frequent procedure of merely giving a general injunc- 
tion to be careful without any explanation of the 
specific risks that are run. It is true that in the 
more enlightened factories it is recognised that for 
the first few weeks the young worker will be in a 
state of bewilderment. He is therefore, placed on 
easy work until he is accustomed to his surroundings. 
Only after some considerable time has elapsed is he 
allowed to work the more dangerous machines ; 
and only then after he has received adequate 
instruction on their manipulation. It is obvious 
that this is the right policy to adopt, and we hope 
that in future it will be more widely followed. 

As regards accidents generally, the position in 
1936 differed little for better or for worse from that 
of recent years. Transmission machinery provided 
the usual crop of mishaps of a more or less serious 
nature, and quite a large number of these showed 
either that the dangers of this type of equipment 
are not fully appreciated by the workpeople, or that 
they are flagrantly disregarded. For this state of 
affairs education, again, is the only remedy. 

Nearly half the total accidents on wood-working 
machinery were caused by circular saws. A special 
study of the accidents in a group of 3,000 factories, 
employing about 30,000 men, 12,000 boys, 450 
women and 30 girls ; in fact, showed that of a total of 
435 accidents, 199 were due to circular saws, and 
78 to planing machines. It is interesting to note, 
however, that in 90 per cent. of these factories no 
accidents took place, and that only 1 per cent. of 
the personnel was affected. These figures in them- 
selves point an easily drawn moral. 

Most of the accidents on overhead cranes were 
avoidable, though it is pointed out that their 
elimination is unlikely until the employment of 
efficient warning arrangements is made statutory. 
Chere were a number of cases in which the design 
of the overwinding gear was defective. On the 
other hand, cases of personal injury due to fire were 
comparatively few, though the employment of the 
high magnesium-content alloys, which are highly 
inflammable, has introduced a new risk. The explo- 
sions, of which there were a considerable number, 
were of the usual type. During the year under re- 
view there were 520 electrical accidents, of which 
31 had fatal results. These figures compare with 
the totals of 447 and 23 in 1935. The increase was 
solely among the unskilled workers. To sum up, 
it should be pointed out that three-quarters of the 
accidents are not due to machinery and the majority 
can not be prevented by legislation. What is 
needed, in fact, is a greater sense of responsibility 
on the part of both many employers and many 
employed. 

As regards health, in the broadest meaning of the 
term there is no indication that the effect of present 
conditions in industry is adverse, though individual 
workers may suffer from the increased speed of pro- 
duction, and in certain dangerous trades, from the 
actual conditions under which they work. Industrial 
diseases, like accidents, are neither less nor more 
widespread than they were, and here again neglect 
of proper precautions on the part of both employer 
and employed is a determining cause. This year, 
the section devoted to hours of employment is 
unusually brief, though enough is said to show that 
there are still employers who find it difficult to resist 
the temptation to exploit their workpeople, when 
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they can profit by the practice. Exploitation is, 
in fact, encouraged ; or, at least, not discouraged, 
by the small fines imposed. Such infringements of 
the law as the employment of boys of 14 to 17 for 
as many as 80 hours a week, are, for instance, not 
adequately punished by a fine of less than five 
pounds. As we said a year ago, more attention 
should be directed to this matter, and in particular 
more publicity should be given to the legal pro- 
ceedings. There seems no reason, for instance, why 
the names of delinquents should not be published. 
The same applies to contraventions of the Truck Act. 

Taken as a whole, the report shows that while 
much has been done to improve factory conditions 
in more than one respect, much remains to be done. 
Advance towards better conditions should be 
facilitated by the new measure, though a great 
deal will depend on how it is administered and on 
the willingness with which industry accepts its 
provisions. It will throw a great deal more work 
on the Inspectorate and will demand from them the 
full exercise of those qualities of knowledge and 
impartiality to which the Home Secretary has 
recently drawn attention. 








THE DETOXIFICATION OF 
TOWN GAS. 


Funps have been granted by the Burgomaster 
of Vienna for the building of two experimental 
plants for the detoxification of town gas. They 
operate on different processes, both of which, how- 
ever, have been worked out by Austrian engineers. 
The larger plant, which employs the system invented 
by Herr Béssner and Herr Marischka, is situated 
at the Leopoldau Gasworks in Vienna and its prac- 
tical testing is being carried out by the gasworks’ 
staff. The plant has a capacity of 1,000 cub. meters 
of gas per hour, while the total production of the 
works averages about 25,000 cub. metres an hour. 
The experimental installation will accordingly deal 
with about 4 per cent. of the output, which is 
sufficient to enable adequate data covering the 
commercial operation of the system to be obtained. 
The tests of the plant were put in hand in the course 
of last January. The system is covered by patents 
both in Austria and other countries, the first patent 
dating from the year 1929. The second experi- 
mental plant, which has rather more of a laboratory 
character, is being erected at the Vienna Technical 
University. It employs the system worked out by 
Professor J. W. Miiller, of the University. A modi- 
fication of this system has been under trial at the 
gasworks of the town of Hamelin, in Germany, for 
about two years, while some years ago an experi- 
mental plant was tested at the Simmering Gasworks 
in Vienna. 

The Béssner-Marischka detoxification process is 
of the single-stage type and consists in passing the 
gas over a catalyser in the presence of steam. The 
reaction takes place at a temperature of from 350 
deg. C. to 500 deg. C., any carbon monoxide in the 
gas combining with the water vapour, with the 
production of carbon dioxide and hydrogen in 
accordance with the equation CO + H,O = CO, 
+-H,. This process has been previously employed 
as a single-stage reaction, and the great advance 
made in the Béssner-Marischka system consists in 
the catalyser employed, which not only effects the 
transformation of the carbon monoxide, in accord- 
ance with the above equation, but absorbs the 
carbon dioxide which is produced. The catalyser, 
which was selected after long and extensive trials, 
is the widely-distributed mineral ankerite. The 
composition of ankerite, which contains iron, cal- 
cium and magnesia, varies to some extent with the 
locality in which it is found. A formula frequently 
given for its composition is CaCO,.Mg}Fe}CO,,. 
It is found in large quantities in the neighbour- 
hood of Steyr in Upper Austria, where it forms an 
overburden of the iron-ore and is known as Rohwand 
by the miners. As it is a waste material recoverable 
from the dumps, its cost in Vienna is only that of 
transport. The material requires no preliminary 
treatment, when used as a catalyser, other than 
passing through a breaker and reduction to the size 
of small nuts. It is very stable, and does not 
disintegrate with heat, like dolomite. During the 
detoxification reaction, the oxides of iron, calcium 


and magnesia in the ankerite are converted to 
carbonates. The material can be regenerated by 
heating to 700 deg. C. to 800 deg. C., when the com- 
bined CO, is driven off and the oxides are reformed. 
This regeneration, which forms part of the process 
adopted, may be repeated indefinitely. 

In the operation of the detoxification plant, the 
gas, or mixture of gases, is cleaned in the normal 
way for the removal of tar, ammonia, sulphur and 
naphthalene ; in the case of coal-gas, any benzene 
hydrocarbons may also be recovered. The gas, or 
mixture of gases, then passes through the treatment 
plant. The various gases of which town gas is, as 
a rule, made up, such as coal-gas, water-gas, Mond 
gas and producer-gas, may be treated individually 
in the detoxifier or the mixed gases may be dealt 
with. The treatment of the various gases individu- 
ally has the advantage that each may be dealt with 
according to its particular carbon monoxide content. 
This varies from 7 per cent. to 8 per cent. in coal-gas, 
to 30 per cent. in Mond gas and 40 per cent. in water- 
gas. The smaller the carbon monoxide percentage, 
the simpler is the detoxification process. The treat- 
ment of the individual gases separately is one of the 
features of the Béssner-Marischka patents. The 
actual plant consists essentially of two parts, a 
contact chamber, through which the gas is passed 
and to which a steam service is connected and a 
second chamber in which the catalyser is regene- 
rated. The conversion’ of the carbon monoxide 
and the absorbtion of the carbon dioxide take place 
very quickly with considerable evolution of heat. 
Any sulphur which may have persisted in the gas 
to this stage is almost entirely absorbed by the 
catalyser, and no after-cleaning of the gas is 
necessary. 

The construction of both the contact chamber 
and the regenerating chamber are such that all 
heat produced in the chemical reactions is utilised. 
Usually no external supply of heat is necessary, so 
that the process is both convenient and economical. 
In certain cases in which extra heat has to be 
supplied, the heat contained in the coke leaving 
the retorts is utilised. The method of employing 
in this way what is usually waste heat is covered 
by one of the patents for the system. The heat 
generated in the contact chamber is recovered in 
the form of superheated steam, which is employed 
in the process itself, although in some cases a 
proportion may be available for use elsewhere. 

The normal town gas of Vienna contains about 
15 per cent. of carbon monoxide, and treatment by 
the Béssner-Marischka process reduces this to about 
1 per cent. A gas with this latter carbon-monoxide 
content can be looked on as practically non-toxic. 
If it escapes into a room, its worst effects are 
likely to be headaches and throat irritation, with 
little danger of the fatal effects common with 
ordinary town gas. The detoxified gas is not de- 
odorised, so that it may still be detected by its 
smell. Chemically, the only change in the gas is 
the substitution of hydrogen for carbon monoxide. 
This does not affect its heating quality, and gas 
appliances used with it do not require readjust- 
ment. In view of the low price of the catalyser. 
which is practically a waste produce, the cost of 
operation of the system is low, and the main charge 
is that required to cover the capital cost. It is 
estimated that with a large plant the cost of opera- 
tion would be above 0-1 groschen per cubic metre 
of gas. This may be compared with 21-5 groschen, 
which is the average price of a cubic metre of town 
gas in Vienna. At present exchange rates this 1s 
equivalent to about 4s. 9d. per 1,000 cub. ft. On 
the same basis the cost of the treatment is about 
0-14d. per 1,000 cub. ft. It will be clear from 
these figures that the process offers a promising 
method for the commercial detoxification of town 
gas. 

The second system, that of Professor J. W. 
Miiller, has been worked out in conjunction with 
Dr. Graf, of the Vienna University. It is also 4 
single-stage process, in which the carbon monoxide, 
by means of steam at a temperature of 500 deg. C- 
and in presence of a catalyst, is converted to carbon 
dioxide and hydrogen. In this case, however, the 
carbon dioxide has afterwards to be removed from 
the mixed gases, which adds to the costs. ‘The 
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a modification of Dr. Miiller’s system, in that no 
attempt was made to remove the carbon dioxide, 
and the heat content of the final town gas was 
maintained by increasing the proportion of coal 
gas in the original gas mixture. This resulted in 
an increase of some 15 per cent. to 20 per cent. in 
the coke production. A procedure of this kind is 
suitable only for a small gasworks, as with a large 
plant it is probable that the extra coke production 
could not be disposed of profitably. The capital 
cost of the plant at Hamelin was about 40,000 
marks, and the cost of treating the gas worked 
out at about a half pfennig per cubic metre. In 
terms of present internal costs in Germany, these 
figures may be taken approximately at 2,000/. and 
0- 16d. per 1,000 cub. ft. 

Although other methods for the detoxification of 
gas have not been employed to the same extent 
in Vienna, various other processes have been tried 
elsewhere, of which examples are the conversion 
of the carbon monoxide to methane in the presence of 
a catalyser, and a biological system in which con- 
version is effected by the action of bacteria. These 
systems, however, both have disadvantages. Again, 
processes in which the carbon dioxide produced is 
removed under pressure, or by means of various 
solvents, are costly in operation. As an alternative 
to detoxification, Professor Grasberger, of Vienna, 
has worked out a system for increasing the smell of 
town gas, but it is too expensive for commercial 
operation, while the odoriferous agent tends to 
loose its effect in the passage of the gas through 
the pipe network of a large town, or when the gas 
passes through the soil to reach the open, as in 
the case of a fractured underground main. This 
method of treatment, as well as the later detoxifica- 
tion processes mentioned, cannot as yet be con- 
sidered to have passed the experimental stages. 
It may be hoped, however, that the methods 
referred to earlier may not be confined to Vienna, 
but may find application in a wider field. 
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NOTES. 
VOCATIONAL TRAINING AT THE ALDERSHOT SHOW. 


Tue Aldershot Show, held in the Rushmoor 
Arena from July 1 to July 3, while being mainly a 
horse show—albeit of international reputation—and 
a hound show, was notable this year for the fine 
display of Empire products, and particularly for 
the excellent practical demonstration of the work 
of the students of the Army Vocational Training 
Centre, Aldershot, covering the whole range of their 
activities. The displays of oxy-acetylene and arc 
welding were quite effective illustrations of modern 
fabrication methods, and the pipe fitting work, both 
copper and iron, was good, as also was the sheet- 
metal work. Motor-car engine reconditioning was 
well illustrated. Other sections, of a less engineer- 
ing nature showed a really creditable standard of 
performance, such sections including bricklaying, 
plastering, joinery, cabinet making, turning, painting 
and decorating, electrical wiring and fitting, and 
draughtsmanship. The show was followed up by 
an “‘ At home” at the Centre itself on Thursday, 
July 15, when over 700 guests were welcomed by 
(reneral Hon. Sir J. Francis Gathorne-Hardy 
and were afforded opportunities for inspecting all 
the departments in full operation. It was notice- 
able that a feeling of regret was generally prevalent 
that such an excellent method of technical educa- 
tion, now fully emerged from the experimental 
stage, would be brought to a close when the Ministry 
of Labour took up the training of time-expired men. 
Although such men would receive unemployment 
pay during their period of training, it seemed to 
be the impression that the men would prefer the 
independence of paying for the education they 
receive as they do now, and of knowing that what 
they make is, for the most part, of actual utility, 
instead of consisting, as it would do, of exercises 
which may find their way to the scrap-heap, it 
being unlikely that the civilian training centres 
will have any outlet for their products. 


Tre Scrap CAMPAIGN. 


A luncheon to assist the Iron and Steel Federa- 
tion in its campaign to encourage the flow of scrap 
to steel works, and thus to relieve the shortage, 
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to which we called attention in a recent issue, was 
given by Messrs. George Cohen, Sons and Company, 
Limited, in their yard at Wood-lane, London, on 
Thursday, July 15. The Earl of Dudley presided, 
and a number of speeches were made, the tenour 
of which may be summed up in the words of a 
message from Sir Thomas Inskip. It was, he said, 
essential, if the full resources of the country were 
to be used, that the supplies of steel should be not 
only maintained, but increased. One way in which 
this could be done was by the collection of scrap 
iron and steel. Mr. I. F. L. Elliott, managing 
director of the British Iron and Steel Federation 
and Corporation, pointed out that the situation was 
more alarming than was generally realised. It 
looked as if the supply of scrap, except from 
domestic markets, would dry up and the position 
must be met by organisation. The “agency” 
firms had submitted themselves to voluntary 
restraints, and the great body of scrap merchants 
were working to the same end. It seems to us, 
however, that two points of some importance are 
not receiving the attention they deserve. Part 
of the campaign is being directed to persuade house- 
holders to relieve themselves of such scrap as they 
possess, and this appeal is being made on high 
patriotic grounds. Now, while it is true that in 
times of urgent national emergency all classes of 
the community will willingly make financial sacri- 
fices, such a situation has not yet arisen, and, if it 
had, an appeal of this kind would already have 
been largely neutralised by the exaggerated state- 
ments about the value of scrap which have issued 
from certain uninformed quarters. As it is, the 
industrialist and many householders will expect 
to receive a fair, if not an inflated, price for such 
material as they have available, and will not give up 
their scrap unless they doso. As regards the house- 
holder, there remains the difficulty of physical 
disposal. He has been adjured to approach his 
scrap merchant. It is not, however, every house- 
holder who has a scrap merchant, and even if this 
course is followed, the reward obtainable will be so 
small as to be hardly worth the consequent trouble. 
This, therefore, seems to be an occasion when the 
co-operation of the local authorities engaged in 
refuse collection should be sought. They could, 
without much difficulty, arrange for the collection 
of scrap from the houses in their district and dispose 
of it at a fair market price, the proceeds going, 
not to individuals, but to the relief of the rates. 


THE RESEARCH DEPARTMENT OF THE INSTITUTION 
OF AUTOMOBILE ENGINEERS. 


Fifteen months ago, when we described the new 
research laboratories of the Institution of Auto- 
mobile Engineers, situated on the Great West-road 
at Brentford, the removal from the much less 
commodious premises at Chiswick had just been 
accomplished and the apparatus transferred looked 
rather lost in its quadrupled allowance of floor space, 
seeming to contradict our expressed opinion that the 
facilities afforded, although so much improved, 
were still hardly adequate to the needs of a great 
industry. A full year’s work has now been com- 
pleted in the new quarters, and the inspection on 
Wednesday, July 14, enabled a large number of 
guests to realise how the work of the department had 
been restricted by the limitations existing at Chis- 
wick, and how rapidly it has developed since it has 
enjoyed the fuller co-operation of manufacturers 
and large-scale operators of motor vehicles. At 
the entrance to the chassis laboratory the visitors 
were received by Mr. Tom Thornycroft, chairman 
of the Research and Standardisation Committee, 
in which the control of the work is vested ; Captain 
J. S. Irving, president of the Institution of Auto- 
mobile Engineers; and the Director, Mr. C. G. 
Williams, M.Sc., and thereafter were at liberty to go 
whither they would. The variety of the investiga- 
tions in progress precludes any detailed reference 
to each, but mention may be made of the oxidation 
of lubricants, and the surface temperatures of 
metals in sliding contact, under examination in the 
chemical laboratory ; studies of brake squeak, and 
deterioration of tyres due to conducted heat from 
the brake drums, in the chassis laboratory ; research 
on cylinder wear and on engine-bearing temperatures 





(this being part of the general research on bearings) 
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in the engine laboratory ; and tests of gear dura- 
bility, brake wear and friction, the delivery of 
oil to cylinder walls, and engine friction at low 
temperatures, in the large general laboratory. For 
the last-named experiments a single-cylinder engine 
is enclosed in a refrigerator box and motored by 
external power. A Cossor indicator is being used 
to obtain the diagram under these conditions, and 
will be employed also to take records during the 
starting-up period. In addition to the work in 
hand at Brentford various researches are in progress 
at the National Physical Laboratory and in uni- 
versity and other laboratories, under the auspices 
of the committee or in association with it. It is 
satisfactory to record that the support given to the 
Institution in these activities continues to increase, 
the number of affiliated firms and undertakings 
having increased, during the year ending June 30, 
from 220 to 253, so that it can now be said that 
practically the whole of the motor and allied in- 
dustries are assisting to advance the technical 
problems with which the Research Department is 
engaged. Even so, however, the sum of 15,0001., 
which was expended on research during the year, 
represents a very small outlay in relation to the 
still-growing importance of the automobile industry. 








THE NATIONAL ASPECT OF FLOOD 
CONTROL IN THE UNITED STATES 
OF AMERICA. 

In view of the attention which recent floods on 
the Mississippi have attracted, the national aspect 
of river control in the United States is of some 
interest. Various phases of the problems involved 
were considered in a symposium arranged by the 
American Society of Civil Engineers, the papers 
of which are printed in the March issue of the 
Society’s Proceedings. From these contributions 
the following notes have been prepared. 

The United States is a case of rapid development 
of a little-known country, and its water courses 
have had a great influence in the early settlement of 
that country. With the advent of the steamboat 
the Mississippi River and its tributaries became 
busy arteries of commerce, and, later, large cities 
and centres of industry were built in the river 
valleys and along their banks. Thus since early 
days it has been regarded as one of the duties of the 
Federal Government that it should develop naviga- 
tion so as to facilitate and encourage private 
enterprise. 

The largest drainage area in the United States is 
the Mississippi River basin. In its upper course up 
to Cape Girardeau the river runs in a comparatively 
deep channel; southwards to the Gulf of Mexico, 
the river runs in a great alluvial plain of its own 
creation, some 50 miles wide and 600 miles in length, 
bounded by well-defined scarps on the east and on 
the west. In this valley the river is continually 
altering its course, and by its curves and twists the 
length by river is over 1,000 miles. The river was 
accustomed in former days to find a vent for its 
surplus flood waters in the vast swamps along the 
valleys of its natural outlets, to the right and left 
of its proper course. In this alluvial valley the 
river formed natural banks along its immediate 
shore, due to successive overflows, the level of the 
country falling away from the river at an average 
slope of 7 ft. in the first mile. 

So fertile has this alluvial valley been that, 
undeterred by floods, people have continued to live 
under the threat of such danger. To give themselves 
some sense of security levees were constructed along 
the river margin to keep the flood waters within 
bounds. The first levee was built in 1718 by the 
French at New Orleans. Levees were gradually 
extended with the growth of settlement under pro- 
vision of land grants, which required the grantee to 
construct and maintain a levee line along the river 
front of his property. In spite of the levees the 
floods of 1849-50 caused widespread damage, 
resulting in the passing of the Swamp Act of 1850. 
This Act, by a general grant of all inundated lands to 
States in which they lay for the express purpose 
of making “the necessary levees and drains to 
reclaim swamp and over flowed lands,” induced the 
States, and through the States private enterprise, 
to commence a system of levees with a view to 
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the ultimate exclusion of the Mississippi waters, 
and its tributaries from all lands upon their borders. 
In the same year Congress authorised a topographic 
and hydrographic survey of the Mississippi River 
Valley, with such investigations as might lead to 
the determination of the most practical plan of 
securing it from inundation. The work was placed 
in charge of Capt. A. A. Humphrey and Lieut. 
H. L. Abbot of the United States Army. A report 
of a similar nature, authorised by Congress, was 
made by Mr. Charles Ellet, a civil engineer. Mr. 
Ellet pointed out that the extension of the levee 
system would aggravate flood levels, and proposed 
natural river outlets. The Ellet report concluded 
that the control of floods on the Mississippi River 
was the nation’s duty, and that it was a question 
that “‘ must be decided by the justice and humanity 
of the nation.” 

In 1878 the Rivers and Harbours Bill provided 
1,000,000 dols. for aiding navigation on the Missis- 
sippiand the work was carried out under the super- 
vision of the United States Army engineers, who 
favoured levees for improving navigation ; for many 
years the Federal Government refrained from accept- 
ing any responsibility for flood protection. In 1879 
the Mississippi River Commission was formed, and 
charged with making surveys and studies of the 
river, and for many years thereafter the primary 
function of the Federal work was the improvement 
of navigation. Between 1890 and 1917 appropria- 
tions were made by law for expenditure by the 
Commission on levees, dredging and revetment. 
At this stage levees were regarded as adjuncts to the 
improvement of the river for navigation. 

It was not until 1917 that, by law, flood control, 
as such, became a Federal interest. The Flood 
Control Act of March 1, 1917, resulted in a general 
project for flood control for the Sacramento River 
in California. The Act required that the State of 
California should share equally with the United 
States in the cost of the works; and in addition, 
that all rights of way, easements, and lands should 
be provided free of cost to the Federal Government. 

In 1925 the River and Harbours Act of March 3, 
1925, directed the Secretary for War and the 
Federal Power Commission to prepare and submit 
to Congress an estimate for making such examina- 
tions, surveys, and other investigations for those 
navigable streams of the United States and their 
tributaries whereon power development appeared 
feasible and practicable, with a view to formulating 
general plans for the purpose of navigation, and for 
the prosecution of such improvements in combina- 
tion with the most efficient development of the 
potential water power, the control of floods, and 
the requirements of irrigation. The work covered 
practically all the principal drainage systems in the 
country. The resulting reports are known as the 
* 308 ” reports. 

In 1927 the Lower Mississippi experienced the 
highest flood on record at that time, resulting in 
200) breaches, the submersion of over 20,000 square 
miles of the valley, and the loss of 250 lives.* Public 
interest was aroused by the catastrophe, and the 
Flood Control Act of 1928 followed. By this Act 
the work passed under the supervision of the Chief 
of Engineers of the Army and the direction of the 
Secretary for War. The Act is based on the report 
of General Jadwin, Chief of Engineers of the 
United States Army, and in it provision is made for 
strengthening and raising the existing levees along 
the Lower Mississippi, and providing escape where 
the levees are maintained at a lower level than the 
normal to permit the waters of excessive floods to 
spill out of the main channel when this stage of the 
river reaches danger point. The spill water is 
allowed to escape to the Gulf of Mexico through the 
most efficient natural basins. The overflows into 
these basins are limited by natural ridges or secon- 
dary levees the location of which is determined on 
the economic basis of how much value they protect 
after protection of life is provided for. An appro- 
priation of 325,000,000 dols. was sanctioned for 
carrying out the work. States or Levee districts were 
required to maintain the flood-control works, except 
the controlling and regulating structure, and were 
required to provide all necessary rights of way 


* See ENGINEERING, vol. cxliii, pages 182, 213, et seq 
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without cost to the United States. In addition, the 
Act authorised an expenditure of 5,000,000 dols, for 
surveys of tributaries of the Mississippi River, and 
the Chief of Engineers was directed to make a 
comprehensive and detailed investigation of possible 
alleviations of the Mississippi flood conditions by 
means of reservoirs, operated primarily for that 
purpose or for some other purpose, or combination 
of purposes, on tributaries of the Mississippi that 
were included in the “ 308” list. In the River and 
Harbour Act of August 30, 1935, a further study or 
review of the “‘ 308” reports was authorised. 

The unprecedented heights and violence of the 
floods of 1935 and 1936 in the New York State 
and in the Middle States, and in New England,* 
brought the people of the United States face to 
face with a problem of national importance resulting 
in the Flood Control Act of 1936, wherein Congress 
has laid down that flood control on navigable waters 
or their tributaries is a proper activity of the 
Federal Government, in co-operation with States, 
their political sub-divisions, and localities thereof. 

“That the Federal Government should 
improve or participate in the improvements of 
navigable waters or their tributaries, including 
watersheds thereof, for flood control purposes, if 
the benefits to whomsoever they may accure are 
in excess of the estimated costs, and if the lives 
and social security of people are otherwise adversely 
affected.” It will be noted from this passage that 
as the law now stands there are other considerations 
to be taken account of besides money or damage to 
property. It is proper for the Federal Government 
to participate in flood-control projects if the life or 
social security of the people is in danger. 

Federal investigations for flood-control are placed 
under the War Department under the direction of 
the Secretary for War. The Federal investigation 
of watersheds, and measures for run off, waterflow 
retardation and soil erosion prevention on water- 
sheds, are placed under the jurisdiction of the 
Department of Agriculture, except as otherwise 
provided by Act of Congress. Thus it is possible 
that Congress may be influenced to support those 
who promote levees for the main stem of the 
Mississippi River, and those who would serve the 
ends of flood control by controlling “ little waters ”’ 
at the source of streams ; and appropriations may 





be made to specific methods of flood relief before | 
conclusions are reached based on complete and | 
thorough analysis of all factors. 

It is further enacted that no appropriation shall | 
be spent until States, political sub-divisions thereof, 
or other responsible agencies, have given satis- 
factory assurances to the Secretary for War that 
they will provide, free of cost to the United States, 
all lands, easements, and rights of way necessary 
for the construction of the project; hold and 
save the United States free from damage due to 
the construction work ; and maintain and operate 
all works after completion. Provision is also made 
that when the costs of land, rights of way, &c., 
exceed the estimated construction cost of the 
project, the local agency may be reimbursed one-half 
of its excess expenditure over the said estimated 
construction cost. Further, provision is made for 
the allocation of costs when two or more States are 
concerned. 

The Act of 1936 does nct repeal the Act of 1928. 
Flood-control projects under the 1936 Act are 
authorised in 46 major basins, provision being made 
for channel improvements, dykes, reservoirs, levees, 
flood ways and flood walls. The estimated total 
cost of sanctioned projects amounts to nearly 
400 million dollars, of which some 100 million 
dollars are for land and damages. In addition, this 
Act provides for preliminary examination and 
surveys for flood control at over 200 localities. 
Opportunities for combining flood control with the 
development of electric power are to be considered 
in certain States. 

Napoleon is stated to have declared that “ War 
is simple but simple is difficult.” The Flood Control 
Act of 1936 illustrates that in a desire to adopt a 
simple formula for local participation many diffi- 
culties arise. Flood control is so intimately mixed 
up with the water resources of the country, that 
flood control has to be considered in its relation to 








* Loc. cit. 


[JULY 23, 1937. 


the other uses of a stream for water supply, 
drainage, irrigation and development of power. 
Flood control must be considered as a part of a pro- 
gramme of integrated river control for all purposes. 
The utmost benefits should be aimed at. Decisions 
will have to be reached as to what government or 
private agency should be permitted to undertake 
the construction of water resources programmes, 
whether for flood protection alone or for multiple 
purposes. In a single State this particular adminis- 
trative difficulty may be absent, but when the 
problem is extended over several States, and when 
the best uses of a stream include its development 
for the multiple purposes already described, and 
for flood protection, the problem becomes difficult 
of solution. Some form of national control seems 
desirable. Certain States have already collaborated 
to consider problems of a co-ordinate plan for the 
control of water throughout a river basin, and 
afford examples to others of what can be done by a 
carefully considered programme for water conserva- 
tion, providing for flood control in heavy run-off 
periods, and for the conservation of water in dry 
years. 

Experience teaches that before establishing any 
permanent national policy for financing any public 
works, care should be taken on the one hand to 
ensure that the interests of the country as a whole 
are being adequately protected and advanced, and 
on the other, that opportunities are not created 
for complete degradation of local responsibility. 
Opponents have claimed that the Act constitutes a 
reclamation project for the benefit of private 
property ; but floods damage the homes of those 
least able to bear the cost of flood protection, 
and who only live in the path of inundation 
because, financially, they are not able to move 
elsewhere. 

How much central responsibility for flood protec- 
tion the Federal Government should assume is a 
difficult point to decide, since the assessment of 
local benefit, the basis of State protection, is still in 
a nebulous state. No formula has been developed to 
apportion the cost of flood-protection works between 
Government, whether Federal, State, or local, and 
property owners. There is again the question of 
how much private interests and those immediately 
affected should contribute to the cost. Those who 
live within the areas subject to floods do not consider 
the cost of protection to be a local problem. It is 
their contention that the entire cost, or the greater 
part of it, should be borne by government agencies 
outside the affected area. On the other hand, those 
who are not directly affected object strenuously 
to contributing to the cost. Flood disasters, however, 
have far-reaching effects and indirectly the whole 
nation suffers to a greater or less degree. In such 
a complicated problem, therefore, slow progress is a 
sound principle of action. 

From an engineering aspect the difficulty of 
formulating any programme of flood control is the 
incompleteness of the hydraulic data available 
concerning floods, and every form of river flow. 
Data are needed which can only be acquired after 
years of patient work. The main obstacles that 
have hindered progress in the proper interpretation 
of flood data are, the lack of sufficient data, and the 
human tendency to generalise and to overlook the 
fact that no two water-sheds are alike, so that each 
flood problem must be treated as being in a class by 
itself. The profession is still divided as to the effects 
of different methods to be adopted in the control ot 
floods. What part reservoirs, detention basins, 
channel improvement, zoning control of encroach- 
ments, reafforestation, soil conservation, and the 
control of little waters, should take in a general 
water-resources programme, still remains to be 
demonstrated conclusively. Many engineers con- 
sider that flood protection is the major problem of 
the community and it should not be sacrificed to the 
benefit of other uses. It is also essential that those 
who pay for the protective system should have full 
knowledge of the cost, of the burden they must bear, 
and of what security the final developed plan 
provides. There also appears to be a considerable 
need for educating the public on the dangers of 
locating industries, water-supply plants, power 
stations and buildings in the natural paths of flood 
waters. 
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THE LATE MARCHESE G. 
MARCONI, G.C.V.O. 


WE regret to record the death of the Marchese 
Guglielmo Marconi, which took place unexpectedly in 
Rome early on the morning of Tuesday, July 20. 
He was 63 years of age. To the man in the street the 
name of Marconi has for long been synonymous with 
the invention and development of radio-communication. 
With a lack of discrimination, which did him a great 
deal of harm in better-informed circles, Marconi was 
credited in full with all those changes, advances and 
improvements in electrical communication which during 
the past 40 years have reduced the risk of life at sea, 
have brought the nations more closely together and 
have added so greatly to the entertainment and 
instruction of the peoples of the world. Marconi was, 
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it is true, a pioneer in this form of communication, but 
he was only one among the many of almost equal 
importance. In the interests of historical accuracy, the 
position cannot be better stated than in the words of 
Judge W. K. Townend of the United States Circuit 
Court in delivering judgment in a famous patent case 
some years ago. 

“The exact contribution of Marconi to the art of 
speech telegraphy,” said Judge Townend, “ may be 
stated as follows : Maxwell and Crooks promulgated the 
theory of electrical oscillations by means of a disruptive 
discharge. Hertz produced these oscillations and 
described their characteristics. Lodge and Popoff 
devised apparatus limited to lecture or local experi- 
ments; Marconi discovered the possibility of trans- 
forming these oscillations into definite signals.” To 
the names mentioned, those of Branly, Righi, Arco, 
de Forest, Poulsen, Tissot, and especially Fleming, 
might well be added, while in more recent years 
numerous named and anonymous workers in all 
countries have assisted in the developments of which 
we are perhaps only seeing the beginning. 

Guglielmo Marconi was born at Bologna on April 25, 
1874, his father being an Italian country gentleman and 
his mother the daughter of Mr. Andrew Jameson, of 
Daphne Castle, County Wexford. He was educated 
privately and at the Bologna and Leghorn Universities. 
It is reported that as a boy he took a keen interest in 
physical and electrical science, but he did not begin to 
concern himself with ** wireless’ until 1895, when he 
was 21. He then succeeded in establishing communica- 
tion over a distance of a mile or more between two 
stations on his father’s estate at Pontecchio near 
Bologna. The apparatus he used consisted of an 
improved form of the Branly-Lodge coherer in which 
an extremely small quantity of nickel and silver filings 
was placed between two silver plugs in an exhausted 
glass tube. When this system was exposed to electrical 
oscillations the filings cohered, thus increasing the 
conductivity and enabling sufficient current to be passed 
to operate a relay. These filings were brought back to 
a non-conductive condition by carefully designed 
tapping mechanism. In addition, he discovered that 
the use of a vertical aerial greatly increased the range 
of transmission, and this was still further improved by 
increasing the height. He also found that by earthing 
one of the spheres of his spark-gap transmitter he could 
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multiply the range many times with a given amount 
of power. These discoveries were embodied in his 
first British patent of 1896, the contents of which were 
communicated to Sir William Preece, then engincer- 
in-chief of the Post Office. 

In the same year Marconi came to London. He 
demonstrated his invention first between the General 
Post Office and the Savings Bank Building in Queen 
Victoria-street, London, and then on Salisbury Plain 
and across the Bristol Channel, ‘from Penarth to 
Brean Down. In the following year he established 
communication between a land station at Spezia and 
an Italian warship over a distance of 12 miles, and four 
years later the company with which his name was 
connected built stations at Poole and Alum Bay, for 
signalling between the mainland and the Isle of Wight. 
To the same period belong a number of other short- 
distance transmissions, among which were the installa- 
tions on the East Goodwin Lightship and the South 
Foreland Lighthouse, and the introduction of coupling 
between the aerial and detector circuits. 

In 1900 Marconi took out his famous “ four-sevens "’ 
patent for tuned or syntonic telegraphy, the important 
feature of which was the use of tuned closed and tuned 
open circuits in both the transmitter and receiver. 
In the same year the transmitting station at Poldhu, 
in Cornwall, was built and communication was estab- 
lished over a distance of 250 miles, while on December 
12, 1901, he succeeded for the first time in transmitting 
and receiving signals across the Atlantic between 
Poldhu and St. John’s, Newfoundland. He thus 
established the fact that the transmission of wireless 
signals was not interfered with by the curvature of the 
earth. A further advance came four years later, 
when he devised the horizontal directional aerial, 
while in 1912 he invented the timed-spark system of 
generating continuous waves. This system has now 
been replaced by more modern methods based on the 
thermionic valve of Fleming, but it was used to transmit 
the first wireless signals from England to Australia 
on September 22, 1918. 

During the war Marconi, in common with a number 
of other experimenters, began investigations into the 
possibility of using very short wavelength transmission 
as part of a short-distance directive, or beam, system. 
In doing so he reverted to his earliest experiments, the 
results of which had been put on one side in favour of 
longer and longer waves combined with higher power. 
He showed, in conjunction with Mr. C. 8. Franklin, 
that it was possible to communicate between London 
and Birmingham with a 15-m. wave, and in 1923 he 
was successful in receiving 92-m. signals over 1,250 
nautical miles by day and up to 2,320 miles by night, 
and later still shorter wavelengths were tried with even 
better effects. As a result, the short-wave system was 
adopted by the British Government for Imperial 
communications and the first link was opened between 
this country and Canada in 1926. Similar links to 
Africa, India and Australia have since been added. 
In 1931 he began work on still shorter wavelengths 
and was successful in using a 57-cm. wave to com- 
municate over a distance of 168 miles. This system is in 
use between the Vatican City and Castel Gandolfo. 

Marconi’s interests were, however, not entirely 
scientific. He was for many years chairman of the 
parent company which bears his name, and during the 
Great War served in both the Italian army and navy. 
He also visited America as a member of the Italian 
War Mission, and in 1919 was appointed a pleni- 
potentiary delegate to the Peace Conference in Paris, 
signing the Peace Treaties with Austria and Bulgaria 
on behalf of his country. He had been a member of 
the Italian Senate since 1914, and was created an 
hereditary marquis in 1929. He also held a number 
of Italian and foreign orders of knighthood. In 1928 
he was appointed president of the Italian National 
Council of Research, and in 1930 became president of 
the Italian Royal Academy. He was made a member 
of the Pontifical Academy of Sciences in 1931. In this 
country Marconi was appointed an honorary Knight 
Grand Cross of the Victorian Order in 1914. Recog- 
nition of a more scientific character came from the 
leading engineering institutions. He was elected an 
honorary member of the Institution of Civil Engineers 
in 1925, of the Institution of Mechanical Engineers in 








1922, and of the Institution of Electrical Engineers in 
1926; he had also served on the council of the latter 
body. 

Hie was the recipient of the Kelvin Medal in 1932 
and of the Albert Medal of the Royal Society of Arts, 
while honorary degrees had been conferred upon him 
by the Universities of Oxford, Cambridge, Glasgow, 
Aberdeen, Liverpool and a number of foreign univer- 
sities; and he had been Rector of St. Andrews since 
1934. In the United States he had been awarded the 
Franklin, John Fritz and John Scott medals. He was 
also a Nobel Prizeman for physics and was presented 
with the Goethe Medal and diploma in 1932. He also 
held a number of Italian and foreign decorations, 
among them being the high Japanese distinction of the 
Grand Cordon of the Order of the Rising Sun. 


THE LATE PROFESSOR H. E. 
ARMSTRONG, F.R.S. 


TuE death of Professor H. E. Armstrong which, we 
regret to record, occurred at Lewisham, on Tuesday, 
July 13, at the advanced age of eighty-nine, followed 
closely on that of Professor Thomas Mather, and thus 
completes the history of that small band of pioneers, 
who were associated with the foundation of the Fins- 
bury and Central Technical Colleges in London. 

Henry Edward Armstrong was born in London, on 
May 6, 1848, and was educated at Colfe’s Grammar 
School and other schools at Lewisham, as well as at 
Margate. At the age of seventeen he entered the 
Royal College of Chemistry in Oxford-street, where he 
studied under Hofmann and acted as assistant to 
Frankland, besides attending lectures by Huxley, 
Tyndall and Ramsay on zoology, physics and geology. 
He was then at Leipzig for two and a half years under 
Kolbe, and on his return to London began to work 
with Matthieson. For the next ten years he was 
in charge of the special classes in chemistry for students 
taking the London degree at the medical school of 
St. Bartholomew’s Hospital. From 1871 he simul- 
taneously held the post of Professor of Chemistry at 
the London Institution, where he had his own labor- 
atory. In 1879 he began his association with Ayrton, 
when evening classes in chemistry and physics were 
started in Cowper-street School, Finsbury, and pre- 
pared plans for the chemical department at the Fins- 
bury Technical College, which were based on the prin- 
ciple that a chemist to be of value to industry should 
also receive some training in mathematics, physics and 
engineering. Similar principles were adopted at the 
Central Technical College, South Kensington, to which 
Armstrong moved in 1885 and where he remained 
until, 30 years later, that institution became the 
engineering section of the Imperial College of Science 
and Technology. He was then granted the rank of 
Emeritus Professor. 

In addition to teaching, Armstrong did a great deal 
of original work on the character and conditions of 
chemical change, the theory of solutions and the con- 
stitution of complex substances. He also took con- 
siderable and energetic interest in the practice of 
education and was a strenuous advocate of the heuristic 
method of teaching, i.e., of making the student think 
for himself. He expounded his views on this subject 
to the Education Conference held at the Health 
Exhibition of 1884, and in his presidential address to 
the Chemistry Section of the British Association in the 
following year. He was directly responsible for the 
foundation of the Educational Section of the Association 
and became its first president in 1902. 

Armstrong was elected a Fellow of the Royal Society 
in 1876 and was awarded the Davy Medal in 1911. He 
was also a member of the Chemical Society from his 
youth, being appointed one of the secretaries in 1875, 
and serving as president in 1893-1895. He received 
the Messel Medal of the Society of Chemical Industry 
in 1922 and the Albert Medal of the Royal Society of 
Arts in 1930. He was an honorary fellow of the 
Royal Society of Edinburgh and an honorary member 
of the City and Guilds Institute. 








THE LATE SIR B. H. MORGAN. 


WE record with regret the death of Sir Benjamin 
Howell Morgan, which occurred after a long illness at 
Putney on Friday, July 16, at the age of sixty-two. 
Sir Benjamin had been trained as an engineer, but in 
recent years had been more closely identified with a 
number of movements which had as their object the 
development of inter-Imperial trade. 

Benjamin Howell Morgan was born at Ferryside, 
South Wales, in 1874, and was educated as an engineer. 
At the age of twenty-five, however, he became honorary 
secretary of the British Manufacturers’ Association, 
and during the time he held that post he toured the 
Dominions in the capacity of Trade Commissioner 
with a view to studying the possibilities of expanding 
the market for British goods and of finding outlets 
for the primary products of the overseas communities. 
He published a great deal of information on this subject, 
and was the founder of the Britannic Review, in which 
his views on Imperial relations were set out. His 
suggestion for the appointment of permanent Imperial 
Trade Commissioners was adopted by the Govern- 





ment. Soon after the outbreak of the Great War 
he became Chief Technical Adviser to the Ministry of 
National Service, and then successively Technical 
Adviser to the Labour Supply Department of the 
Ministry of Munitions, a member of the War Cabinet 
sub-Committee on Labour, and a member of the 
Women’s Employment Committee. His experiences 
on the latter ly were detailed in a paper on “ The 
Efficient Utilisation of Labour in Engineering Fac- 
tories, with Special Reference to Woman’s Work,” 
which he read before the Institution of Mechanica} 





Engineers in the early part of 1918. 
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After the war, Morgan returned to the study of 
Empire Economics, and from 1929 to 1929 acted as 
chairman of the Empire Producers’ Association, a 





body that had been formed to prevent Germany 
regaining a hold on certain phases of British trade. 
In 1923 he served as « member of the Imperial Confer- | 
ence Advisory Committee on the Crown Colonies, and 
after making a tour of Canada, New Zealand, Australia, 
South Africa and Southern Rhodesia in 1928, put 
forward a scheme for making the Empire a self 
contained economic unit, which embodied the idea that 
the existing voluntary preferences between the Mother 
Country and the Dominions would have to be replaced 
by trade agreements formulated to meet the individual 
needs of each country. He was knighted in 1928. 








AUTOMATIC INFINITELY-VARIABLE 
SPEED GEAR FOR TEXTILE 
MACHINERY. 


Tuer drive shown in the accompanying illustration 
is an interesting application of automatic speed control 
recently installed by Messrs. Crofts (Engineers), 
Limited, Thornbury, Bradford, for a textile winding 
machine. The prime mover is a constant speed 7-h.p. 
motor, running at 710 r.p.m., which drives through the 
tirm’s multiple Vee-belts the constant-speed shaft of the 
well-known double-cone infinitely variable speed gear. 
This has a speed ratio of 12 to 1 and the variable speed 
shaft drives the output shaft for the machine concerned 
through single-reduction spur gears. The speed of 
this shaft is variable between the range of 344 
r.p.m. and 28-6 r.p.m. The cones are advanced or | 
retracted on their respective shafts by means of the 
small motor seen in the foreground, through chain and 
worm gear. To the left of this motor is the switchgear 
by means of which automatic speed control is effected. 
\ cord running parallel to the output shaft identifies 
the switch-gear lever which is connected to a follower 
guide roll on the winding roll. The peripheral speed of 
the roll would naturally increase as the material is 
wound on, if the speed of rotation were not varied to 
suit The follower guide roll, acting through the 
switch, which is of the mercury type, translates the 
increase in the roll diameter into the appropriate speed, 
the small motor altering the position of the cones to 
give the exact rate required. An automatic cut-out is 
arranged so that it can be adjusted to operate at either 
high or low predetermined speed limits. The switch 
in working conditions is, of course, protected by a 
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INSTITUTE OF METALS; 
SHEFFIELD MEETING 


Tue twenty-ninth annual antumn meeting of the 
Institute of Metals will be held at Sheffield from 
September 6 to 9. The programme of the proceedings | 
and a list of the papers to be presented and discussed, | 
are given below | 

Monday, September 6, at 7.15 p.m., at the Depart- 
ment of Applied Science of the University, St. George’s | 
Square, Sheffield, 1, reception by the Lord Mayor of | 
Sheffield, the Senior Pro-Chancellor and the Vice- 
Chancellor of the University of Sheffield. At 8 p.m., 
sixteenth Autumn Lecture. ‘* Metallurgy and the | 
Aero Engine,” by Dr. D. R. Pye, C.B., F.R.S. 

Tuesday, September 7, at 10 a.m., at the Department 
of Applied Science. Reading and discussion of papers, 
comprising “‘ Copper-Rich Nickel-Aluminium-Copper 
Alloys. Part I.—The Effect of Heat Treatment on | 
Hardness and Electrical Resistivity,’ by Dr. W. O. 
Alexander and Professor D. Hanson; ‘‘ The Constitu- 
tion of the Nickel-Aluminium System,” by Dr. W. O. 
Alexander and Mr. M. B. Vaughan; “ The Methods 
of Testing Zine Coatings,” by Mr. L. Kenworthy ; | 
“The Mechanical Properties of Some Metals and | 
Alloys Broken at Ultra High Speeds,’ by Mr. D. W. 
Ginns; “ Precision Extensometer Measurements of 
Tin,” by Dr. B. Chalmers; and, if time permits, 

Alloys of Magnesium. Part VI.—The Constitution 
of the Magnesium-Rich Alloys of Magnesium and 
Calcium,” by Dr. J. L. Haughton. At 2 p.m. Visits 
to the works of Messrs. The United Steel Companies, 
Limited, Templeborougl. Works; Messrs. English Steel 
Corporation, Limited ; Messrs. Brown Bayley’s Steel 
Works, Limited ; and Messrs. Mellowes and Company, 
Limited. At 8 p.m. At the Town Hall. Reception 
by the Lord Mayor of Sheffield. 

Wednesday, Seplember 8, at 10 a.m., at the Depart- 
ment of Applied Science. Reading and discussion of 
papers, comprising “A Study of the Deformation of 
the Macrostructure of Two-Phase Alloys by Cold- 
Rolling,” by Mr. H. A. Unckel; “ The Transformation 
in the Beta Brasses,’’ by Messrs. C. Sykes and H. 
Wilkinson ; “‘ The Mechanical Properties of Tin-Rich 
Antimony-Cadmium-Tin Alloys,” by Professor D. 
Hanson and Mr. W. T. Pell-Walpole; ‘The Deter- 


mination of Alumina in the Presence of Metallic 
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Aluminium,” by Messrs. G. B. Brook and A. G. 
Waddington ; and, if time permits, ‘‘ The Constitution 
of Tin-Rich Antimony-Cadmium-Tin Alloys,” by 
Professor D. Hanson and Mr. W. T. Pell-Walpole ; 
and “ The Constitution of the Copper-Gallium Alloys,” 
by Dr. W. Hume-Rothery and Mr. G. V. Raynor. At 
2 p.m. Visits to the works of Messrs. Thos. Firth 
and John Brown, Limited ; Messrs. Edgar Allan and 
Company, Limited; Messrs. Hadfields Limited, and 
Messrs. Walker and Hall, Limited. At 7.30 p.m. 
Banquet at the Royal Victoria Station Hotel. 
Thursday, September 9, excursion through Derbyshire. 








THE NEWCOMEN SOCIETY. 


HEREFORDSHIRE is not a county rich in engineering 
associations, but as in so many rural districts there are 
still evidences of old industries and enterprises, and 
the selection of the county for the Summer Meeting of 
the Newcomen Society proved a wise one. The efforts 
of the members of the Society to make the most of 
their opportunities were ably seconded by several 
residents versed in the history of the district, and the 
meeting proved a very enjoyable one. On Wednesday, 
June 23, the members were received at Hereford by 
the Mayor, Mrs. Luard, M.B.E., J.P., at the City 
Museum and Art Gallery, and afterwards were given 
an account of the old agricultural implements, tools, 
&c., in the Museum by the Curator, Mr. F. C. Morgan. 
Thursday and Friday were devoted to excursions. 
Without attempting to follow the routes taken, or to 
deal in detail with the visits to the site of the Hay 
railway or tramway, which was in use from 1811 to 
1864, the old wheelwright’s shop, with its Eighteenth 
Century tools ; the site of Rowland Vaughan’s “ Most 
Approved Waterworks,” a Seventeenth Century irriga- 
tion scheme; the site of the Roman iron smelting 


works, Ariconium; and other places, it may be 
surmised that the place of outstanding interest 
was Raglan Castle, long since in ruins, which is 
associated with the Marquis of Worcester’s ‘* Water 


Commanding Engine ’’ of 1663. Henry Dircks, his bio- 
grapher, had visited the castle, and in the keep had 
observed long, vertical grooves cut in the walls near 
the drawbridge. These he had connected with the 
Marquis’s engine, but more critical examination appears 
to show that he was mistaken in his conclusions. On 
the Thursday evening, back again in Hereford, the 
members assembled at the rooms of the Woolhope 
Naturalists’ Field Club to hear a paper by Captain 
F. B. Ellison on the ‘“‘ Hay Tramway,”’ and another by 
Mr. Rhys Jenkins on “ Industries of Herefordshire in 
Bygone Times.” 

With that thoroughness so conspicuous in all 
Mr. Jenkin’s writings, the author traced out the 
history of the iron industry and those connected with 
the making of cider, textiles, caps and hats, gloves, 
paper, and other products. Of the iron industry there 
are evidences that it continued to be carried on from 
Roman times till about 1820. It is mentioned in 
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Domesday Book, and the sites of old works are recalled 
by such names as “ Furnace Field” and “Steel 
Works.” In a document of 1695 references are made 
to forges at several places, among them, New Weir, 
which is described as “ one of the best iron mills or 
forges in England” and as having “two hammers 
and three chaferies or fineries.” Hereford Cathedral, 
as is well known, possesses the finest “‘ chained ”’ 
library in the world, and on Saturday, June 26, the 
members visited this under the guidance of Mr. F. C. 
Morgan. The practice of chaining manuscripts and 
books in churches and in libraries at Universities was in 
vogue for three or four centuries, and at Hereford there 
are no fewer than 1,400 to 1,500 chains. The story 
of how the bookcases had been dispersed, the chains 
removed, and how, a few years ago, parts of the cases, 
and the chains with their brass clips and rings were 
recovered and replaced was told in The Times by Canon 
B. H. Streeter. Chains used for books differed greatly 
in design, but those at Hereford are formed of long 
slender links. The practice of chaining books lasted 
down to the Eighteenth Century. At King’s College, 
Cambridge, they were not removed till 1777, and at 
Merton College, Oxford, they were not taken off till 
1792. A reading desk was placed handy to the book- 
cases, and it was at this the student worked. 








TRAINING SCHOOLS FOR MOTOR 
DRIVERS; L. M. & S. RAILWAY. 


Apart from their interest in motor coach and other 
road transport undertakings, railway companies are 
using increasing numbers of motor road vehicles in 
their own services, particularly for the collection and 
delivery of goods and parcels, and are correspondingly 
large employers of drivers and service staff. The road 
fleet of the London Midland and Scottish Railway 
Company, for example, now numbers approximately 
3,500 vehicles, ranging in size from 7-cwt. parcel vans 
to machinery carriers of 25 tons capacity, and requires 
a driving staff of about 5,000 men. Six hundred new 
drivers, recruited from the existing personnel, are 
required annually, all of whom must be qualified 
to drive any vehicle in the appropriate classifications, 
and must be in possession of the necessary vocational 
licences. 

To satisfy the higher standard of driving now de- 
manded, and the technical skill that the company also 
requires its drivers to possess, and which is tested 
by a theoretical and practical examination, a training 
organisation has been established under the direction 
of the road motor engineer, Mr. J. Shearman, with 
schools of instruction at Watford, Sutton Park (near 
Birmingham), Oldham, and Cleckheaton. An experi- 
mental training school, opened in 1935 in Birmingham, 
and now superseded by the Sutton Park school, enabled 
a suitable course to be developed, and confirmed the 
advantages of proper instruction over the previous 
practice of sending the learner out with a driver on his 
ordinary rounds. This is still done to provide traffic 
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experience, but for a shorter period, and only after com- 
pletion of the theoretical course. Each school is 
equipped with a sectioned chassis, a full range of engine 
and vehicle components, road signs, and a highway 
lay-out, on a table, with model vehicles, traffic lights, 
&e. A printed manual is provided, covering the con- 
struction and driving of a motor vehicle, and the High- 
way Code, and adjoining each school is a length of 
private road on which driving lessons are given. The 
candidates are tested by the company’s inspectors, who 
are approved by the Ministry of Transport and licensing 
authorities and are competent to issue official certi- 
ficates. The school-trained men have been found, in 
practice, to be considerably more efficient than learners 
under the old system, although the average duration 
of training is only 12 days, compared with the former 
average of 18 days. 








PIPE-WELDING BY THE MULTI- 
FLAME METHOD. 


THE past five years have seen a very considerable 
advance in the welding of pipes, both in the scale on 
which this type of joint has been adopted and in its 
technique, the former stimulating research in the 
latter. An example of development in technique is 
that of the oxy-acetylene “‘ multi-flame ” welding pro- 
cess, in which the rightward method of working is 
almost exclusively used. The rightward method was 
described on page 84, ante, as applied to general prac- 
tice. Its employment in the multi-flame process, 
along with the two other leading characteristics of this 
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process, viz., the special flame adjustment and the 
special welding rod, have resulted, it is claimed, in the 
production of welds of high strength at a greater speed, 
and with a smaller expenditure of welding rod and 
gases than have hitherto been possible. The condi- 
tions are naturally accompanied by outstanding 
increases in the speed of construction and economy, and 
efficiency of welds. 

The theory underlying the multi-flame process is 
based on the effect of the carbon from the acetylene 
flame upon the weld. The presence or formation of 
iron-oxide scale on the surface being welded is the chief 
deterrent to good fusion of the weld and base metal. 
The introduction of the correct amount of carbon will 
largely eliminate any such oxide formation, due to the 
reducing power of the carbon which, in effect, acts 
as a flux. As carbon dissolves in solid iron rather 
readily at elevated temperatures, the melting point of 
the mixture falls below that of pure iron. Therefore, 
if steel be heated to a point several hundred degrees 
below its melting point, and is then exposed to a 
carburising influence, the surface layer of the white- 
hot steel will absorb carbon and will melt spontaneously 
as soon as the carbon cantent reaches a certain point. 
The molten carburised film covering the surface of the 
steel also prevents oxidation. If molten steel is then 
allowed to run over this film, the film is dissolved in 
the steel, which then unites with the underlying solid 
metal to form a perfect bond. 

The use of an excess acetylene flame is an invariable 
feature of multi-flame welding, the flame having the 
precise carburising effect described above. The base 
metal surfaces are carburised just ahead of the advanc- 
ing puddle, so that this surface metal, though not 
melting, reaches a white-hot temperature and absorbs 
carbon from the excess acetylene flame. The absorp- 
tion of carbon lowering the surface melting point, this 
surface is readily melted, and complete fusion of the 
base metal with the molten metal from the welding 
tod takes place without deep melting of the base 
metal. The absorbed carbon in the surface metal 
also reduces the ordinary surface oxide to a form of 


steel which unites with the puddle. A special weld- 
ing rod has been developed to give satisfactory results 
with excess acetylene, previous experience in welding 
steel with a reducing flame having shown a tendency 
for blowholes to occur with the usual compositions of 
base metal and welding rod. The new rod provides 
deoxidising agents which cleanse the puddle of impuri- 
ties and prevent oxidation of carbon. A very thin 
film of slag is formed, as the result of deoxidisation of 
impurities, on the surface of the puddle, which is thus 
automatically protected from the oxidising action of 
the surrounding atmosphere. During the welding 
operation, the carbon taken up by the surface metal is 
completely absorbed and distributed throughout the 
weld metal and the carbon content of the weld, which 
is, in ordinary circumstances, reduced during the 
operation, is maintained, or even slightly increased 
according to the degree of adjustment of the carburis- 
ing flame. The resulting weld metal is thus as strong 
as, or stronger than, the pipe material. 

The multi-flame process being a rightward one, the 
vee formed by the edges of the joint has an included 
angle of 70 deg. for pipes below in. thick ; above 
this thickness an included angle of 60 deg. is sufficient. 
The amount of spacing between end sections is also 
reduced, due to the fact that with rightward welding 
there is less contraction of the spacing ahead of the 
weld. The spacing remains much more uniform round 
the pipe circumference, and fewer tack welds are 
necessary. As the usual vee is one of 90 deg. and the 
end spacing wide, the method adopted with multi-flame 
welding results in reduction of both welding metal 
and time, the saving in the former being stated to be 
between 20 per cent. and 30 per cent. Apart from 
this, considerable economies are possible by the use 
of a semi-automatic blowpipe. This has two flames, 
and attached to it is an automatic gravity-feed rod 
holder and two runners which serve as a supporting 
and guiding carriage. A lifting device, controlled by 
a trigger on the blowpipe handle, enables the operator 
to raise or lower the welding rod when passing over 
tack welds or other obstructions. The runners can 
be adjusted to suit any diameter of pipe, and the 
operator has only to pull or guide the blowpipe as the 
welding proceeds, being thus able to give more careful 
attention to the con of the weld itself. 

The two flames and the rod holder are aligned in the 
plane of the pipe joint. The lower flame is the welding 
flame, and is used for preparing the base metal for 
proper fusion with the weld metal and for melting the 
end of the rod in the welding puddle. The upper flame 
is a smaller one, and is used for preheating welding 
rod. The use of this apparatus has been found to 
reduce the welding time by from 25 per cent. to 85 per 
cent. over welding with the hand blowpipe. At the 
same time, it cannot be employed on all types of work, 
and the multi-flame blowpipe then takes its 
place. An example of a two-flame hand blowpipe is 
shown in the accompanying illustration. The mnght- 
ward method is, of course, being employed, the blow- 
pipe being moved from left to right relative to the 
operator, and the welding rod following the flame 
and not preceding it. A more effective hand blowpipe 
which gives results equal to those of the semi-automatic 
apparatus, is one having three flames, viz., a main 
welding flame and two smaller auxiliary flames, the 
latter situated so as to preheat both edges of the vee 
ahead of the point of welding. This blowpipe is made 
in three sizes to suit the dimensions of the pipe being 
welded. The bevel angle, end spacing and flame 
adjustment to give the carburising effect are the same 
as those for the semi-automatic apparatus. 

The auxiliary flames bring about preparation of the 
base metal more efficiently. The normal single-flame 
welding technique is modified to the extent that, while 
the general angular position of the blowpipe and rod 
with respect to the surface of the pipe is retained, the 
blowpipe motion is changed so that the main flame is 
directed more on the rod and less on the bottom of 
the vee. The preheating flames do not interfere with 
the complete fusion and penetration obtained with the 
main flame. The movement of the blowpipe is limited 
by the pre-heating flames to a straight line backward 
and forward motion, the relative movement of the rod 
and blowpipe being of an “accordion” motion. 
Normally the movement of the rod will vary between 
? in. and 1 in. When working on circumferential 
seams, the rod is held at an angle of about 20 deg. to 
a tangent to the pipe surface at the point of welding. 
There is, however, some latitude in this angle, depend- 
ing upon the amount of liquid puddle being carried by 
the welder. Usually, the angle of the rod is roughly 
parallel to the angle or slope of the puddle itself, the 
puddle sloping from the top of the finished portion of 
the weld down to the abutting edges of the vee. The 
movement of the rod is confined to this puddle area, 
and, with the rod held in this position on the forward 
stroke, that is, the movement towards the bottom of 
the vee, the rod is arrested about } in. from the front 
end of the advancing liquid puddle. This is an 





important element in the technique, in that at no time 
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does the rod come directly in contact with the un- 
melted. sides of the vee. 

The rod should be given a rotating movement 
between the thumb and forefinger in order to keep a 
point on the melting end, when the rate at which the 
rod melts can be made to keep pace with the prepara- 
tion of the base metal. The blowpipe movement 
ranges from } in. to 1} in., depending upon the condi- 
tions, and care is necessary to see that both sides of the 
vee are uniformly preheated. The blowpipe flame 
makes about the same angle to the surface as that of 
the rod. With correct wie ls x manipulation there is 
a noticeable preheat ahead of the advancing bottom 
edge of the liquid puddle, and the pipe edges must be 
melted and prepared for proper fusion usually about 
} in. ahead of the liquid puddle itself. With equal 
division of preheat on the abutting pipe edges and 
sufficient slope of the blowpipe, very little time is lost 
in bringing the red-hot edges of the vee to the proper 
condition for taking the weld metal. 








ANNUALS AND REFERENCE BOOKS. 


Lloyd’s Register Book, 1937-1938.—The 104th annual 
issue of Lloyd’s Register Book to be published since 
the society of Lloyd’s Register of Shipping was re- 
constituted in 1834, contains in its two volumes, as 
usual, very complete particulars of the merchant vessels 
of the world, now numbering more than 31,000 of 
100 tons gross and upwards, including those on the 
Great Lakes of North America; and, in the sections 
devoted to ancillary data and statistics, an immense 
amount of information of great value to all branches 
of the shipping and allied communities. Among the 
tabulated particulars in the latter category may be 
noted lists of shipowning and ship-managing firms 
throughout the world with the names and tonnage 
of ships controlled by them, lists of shipbuilders and 
marine-engine builders and of the ships that they have 
respectively built and engined, particulars of docks, 
ports and harbours in each country, lists of ships 
carrying oil in bulk and of those equipped with 
refrigerating appliances, steamers and motorships of 
10,000 tons and upwards arranged according to 
nationality and tonnage, particulars of deadweight 
and cubic capacity of cargo vessels, lists of changes of 
name and of vessels with compound names, &c. 
Distinct from the foregoing sections, which may be 
regarded as the descriptive portion of the Register 
Book, there is the statistical section, now in its fiftieth 
year of publication, in which the 65,063,643 tons of 
the world’s merchant shipping is analysed and classified 
under a variety of heads, enabling accurate comparisons 
to be made between the mercantile marines of the 
different nations in respect of the number, tonnage, 
size, age and type of the constituent vessels as at 
June 30, 1937, and, in certain connections, for a number 
of years previously. Thus it may be seen that, while 
world tonnage has increased during ihe past twelve 
months by a net amount of 1,122,381 tons, there has 
been a decrease of 191,559 tons in the total of that 
propelled by steam, but an increase of 1,458,114 tons 
in the total of motorships. Since 1914 the total of 
British tonnage has decreased by 7-7 per cent. of the 
amount then under the British flag, while during the 
same period the United States sea-going tonnage has 
increased by 361 per cent., that of Japan by 162 per 
cent., of Greece by nearly 126 per cent., and the totals 
of Germany and Italy by 122 per cent. in each case. 
On the other hand, British shipping is in a much more 
favourable position if the age of ships is considered, 
80-7 per cent. being under 20 years old and 57-5 per 
cent. under 15 years old, the corresponding percentages 
for tonnage owned abroad being 67-3 and 34-7. Of 
the British tonnage, 14-5 per cent. is less than five 
years old. These are merely typical of the analytical 
value of the tables, which extend also to the considera- 
tion of types of propelling machinery, and of fuel used. 
The Register Book, which is obtainable from Lloyd’s 
Register of Shipping, 71, Fenchurch-street, London, 
E.C.3, is supplied to institutions at 12 guineas for a 
single copy and 7 guineas for additional copies, with 
periodical supplements to keep the information up to 
date, or at 20 guineas per copy, irrespective of the 
number, if posted with the alterations at intervals by 
the Society’s printing house. To ordinary subscribers 
the price is 7 guineas per copy, or 17 guineas if 
similarly posted. : 








Rartway CENTENARY EXuHusiTiIon, SCIENCE MusEuM. 
—A special exhibition to commemorate the centenary 
of the opening of the Grand Junction Railway, on 
July 4, 1837, and of the opening of the first portion of 
the London and Birmingham Railway, on July 20, 1837, 
is being held in the Demonstration Room, on the ground 
floor of the Science Museum, South Kensington, London, 
8.W.7. The exhibits comprise pictures, drawings, docu- 
ments, books, &c., relating to these lines, which formed 
the most important sections of the western route from 
London to the north. The exhibition will remain open 





until September 30. 
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FATIGUE AND BOREDOM. 


Tue Medical Research Council has recently issued a 
report* on “ Fatigue and Boredom in Repetitive Work.” 
This contains the results of an investigation by Messrs, 
8S. Wyatt and J. N. Langdon into the nature, causes 
and prevalence of these complaints, especially the 
second, and is based on a series of private tests on 355 
female workers. All the subjects were experienced 
and unmarried; and voluntarily co-operated in the 
experiment. They were employed in four different 
factories situated in widely-different parts of the 
country and were engaged on different types of simple 
repetitive work. The subjects were asked a number 
of questions, of which, “ Do you think your work 
better in the morning or in the afternoon?” and 
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however, to notice that the rate of working when learn- 
ing an industrial process is reduced when the worker 
is bored, and this might provide a hint as to the 
relative suitability of recruits for different types of jobs. 
The relief of boredom must, therefore, be undertaken 
mainly with humanitarian objects, and the authors 
are wise in recognising that whatever methods of 
alleviation are adopted, a full measure of success 
will not be attained. For the majority of human 
beings, in fact, a certain amount of boredom is an 
inescapable condition of modern life, whether in the 
factory or elsewhere. And though it may, to some 
extent, be modified by some of the panacea suggested in 
the report, it isa state of mind which mankind gets used 
to, especially as time goes on. The only real remedy, 
therefore, is an improved social system in which shorter 
working hours will be accompanied by greater oppor- 





Is there anything about your work you dislike ?” 
may be taken as examples. Attempts were also made | 
to discover the times of day at which boredom was | 
most prevalent, and whether the type of work had any 
effect on the appearance of that condition. 

\ large part of the report is taken up by an analysis 
of the results obtained, and this is followed by a dis- 
cussion in which some attempt is made to discover 
means of alleviating this condition. The first general 
conclusion is the not unexpected one that boredom | 
is a fairly common experience. Of the 355 workers | 
assessed, only 3 per cent. showed practically no| 
symptoms of what, every sufferer will admit, is an | 
unpleasant, if not fatal, disease. On the other hand, 
33 per cent. were slightly affected, 38 per cent. experi- 
enced it in a moderate degree, 23 per cent. suffered 
severely, and 3 per cent. were oobion free from it. 
\ second onda Wiadadoe is that the amount of 
boredom experienced is dependent on personal charac- 
teristics, as is confirmed by the figures given above. 

The position is, however, by no means so simple as 
these conclusions might lead the casual examiner 
to expect. Boredom is an extremely complicated 
condition, and varies not only with different indi- 
viduals, but with the same individual at different 
times. It may be produced not only by the character 
of the work, so that even slight differraces between 
one process and another may have widely different 
effects on the operative; but it may result from every 
type of repetitive work, if the operative is disturbed 
by such factors as noise and temperature, or by material 
conditions, such as waiting for work and trouble with 
the machine. The relationships which exist between 
a particular operative and her companions or super- 
visor, also play a part, though it might be presumed that 
these would be more likely to engender irritation than 
boredom, a state of mind which connotes impassivity 
and indifference, rather than active likes or dislikes. 
In some cases boredom may be removed by improving 
the lighting or decoration of the shop, and, generally 
speaking, it is most prevalent among those of the highest 
intelligence or among those whose education has been 
continued beyond a critical point. Moreover, bore- 
dom increases che sensitivity to objectionable features 
associated with the working conditions. On the other 
hand, as the figures given above indicate, there are 
individuals who actually prefer work which needs no 
thought and demands no responsibility. In this con- 
nection it should be noted that boredom will probably 
increase as education of a higher quality becomes more 
widespread, a problem to the solution of which both 
the sociologist and the engineer must contribute. 

This view is confirmed by the deduction that most 
satisfaction, in other words least boredom, was experi- 
enced by those engaged on work which required 
creative or constructive ability, though even creative 
work tends to become tedious when it is also repetitive. 
On the other hand, the simplification of industrial 
processes, which ‘s now so noticeable, is not altogether 
a bad thing, since it reduces the amount of attention 
which is required from the operative and enables her 
to alleviate her boredom by reverie or talking. An 
example of this class of work is the leisurely process 
of placing an article regularly on a moving belt, while 
at the other extreme is work which requires such 
constant attention that, in spite of its repetitive charac- 
ter, it becomes fatiguing rather than boring. In this 
connection it may be mentioned that though 49 per 
cent, of the workers coniplained of fatigue, only 3 per 
cent. referred the fatigue to the parts of the body 
actually used in the performance of their work. The 
fatigue experienced was mainly static or concerned with 
the maintenance of posture rather than dynamic or 
due to bodily movement. 

As regards the effect on production, though it was 
found that boredom lowered the rate of working, the 
effect was on the whole small, and was most noticeable 
among the more intelligent workers who, as we have 
already pointed out, were also more affected by other 
conditions, such as environment. It is important, 
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tunities for cultural and recreational self-expression. 








THE ERREN ENGINE. 


Durine the war, the shortage of imported fuels led 
to a rapid extension in the employment of coal gas on 
road vehicles, and repeated efforts have since been 
made to improve on the methods then employed. It 
is, perhaps, to be regretted that so little success has 
attended these efforts, as there is little doubt that 
a similar shortage would arise in the event of another 
war, and that any means then available for utilising 
home-produced fuels would prove invaluable. Among 
the various suggestions to this end put forward, the 
Erren engine, described in ENGINEERING, vol. cxxxiv, 
page 607 (1932), appears to be particularly promising, 
since, as mentioned in thet article, this engine can 














also be utilised for the employment of hydrogen as a 
fuel. At the present time, hydrogen is expensive in 
this country, but as explained in a further article on 
the Erren engine in ENGINEERING, vol. cxxxv, page 399 
(1933), its cost can be greatly reduced by the employ- 
ment of high-pressure electrolysers utilising the output 
of power stations during periods of light load. 

A further demonstration of the possibilities of the 
Erren engine was recently given by Messrs. The Erren 
Engineering Co., Ltd., in their laboratory at 99, King’s- 
road, Chelsea, London, 8.W.3. The object of the 
demonstration was to illustrate the practicability and 
economy of employing the Erren engine, either as a 
stationary or transport unit, utilising either hydrogen, 
coal gas or water gas as a fuel. Four éngines were 
demonstrated, a Beardmore airless-injection engine 
fitted in a coach, a Morris car engine, and National and 
Krupp stationary engines. The latter three engines 
were mounted on test beds, and all four engines were 
equipped with Erren plant for running on gas. It may 
be recalled that the original method of admitting the gas, 
described in the first of the articles referred to, was 
through additional poppet valves, but in the case of the 
Beardmore, National, and Morris engines, a simpler 
rotary valve has been adopted. As the arrangement is 
very similar in the three engines, it will be sufficient to 
deal with a typical installation. The National engine on 
the test bed is illustrated in Fig. 1, and the rotary valve 
casing can be clearly seen on the front of the cylinder 
block. The engine has a cylinder bore of 4} in. and 
a piston stroke of 6 in. The gas is fed through a 





* Fatigue and Boredom in Repetitive Work. By 8. 
Wrartr and J. N. Lanapon. London: H.M. Stationery | 
Office Price ls. 3d 


reducing valve toa balancing chamber, in the form of 
a vertical receiver, shown on the left, and thence to 
the rotary valve. The engine is designed to develop 
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8 brake horse-power when running on Diesel oil, but 
actually developed 10-8 brake horse-power at 980 r.p.m. 
when running on hydrogen. There was the usual 
Diesel knock and a somewhat cloudy exhaust at full 
power on oil, but when running under the same condi- 
tions on hydrogen, the knock was practically absent 
and the exhaust was quite clear. The engine is 
arranged for running on a combination of gas and oil, 
as well as on either separately, and the economy in 
oil fuel attained by introducing hydrogen is shown by 
the three load curves reproduced in Fig. 2. The 
compression ratio corresponding to the curves is 15 to 
1. The advantages of the Erren system over the more 
usual method of introducing the gas through a car- 
buretter is illustrated in Fig. 3, which shows the power 
curves at different compression ratios with the National 
engine utilising coal gas. The essential feature of the 
Erren system is that the engine is arranged to receive 
a full charge of pure air during the suction stroke, 
and that the gas is injected under any desired pressure 


2. 


Percentage Oil Saving 








o027¢) 
during the compression stroke. As the pressure at 
which the gas is injected is derived from the gas bottle, 
the engine is, in effect, supercharged. As already 
stated, the gas valve is located on the side of the cylinder 
block, and the gas is injected through a nozzle passing 
through the water jacket into the cylinder wall. This 
arrangement lends itself to adaptation to the great 
majority of existing engines. It may be mentioned 
that among the advantages of running on hydrogen are 
an absence of carbon accumulation in the combustion 
space, an absence of lubricating-oil contamination, and 
exceptionally slow running without load. The latter 
point was illustrated at the demonstration on the Krupp 
two-stroke engine, which ticked over at 35 r.p.m. 
Other advantages are ease of starting in all weather 
conditions, and an entire absence of carbon monoxide 
in the exhaust gas. 

In addition to demonstrations on the four engines 
referred to, demonstrations were given of a torpedo 
engine. In this case, the torpedo is to be driven by 
the steam produced by the combustion of hydrogen 
and oxygen in a suitable vessel, and the great advantage 
of the arrangement is that the torpedo would leave no 
track, since no air bubbles would be present in the 
exhaust, and the oi! track would also be eliminated, 
due to the fact that the low temperature at which the 
steam is generated eliminates the necessity for cylinder 
lubrication. A further development now in hand is 
the application of the Erren system to. submarine 
engines. This is being undertaken at Messrs. Wm. 
Beardmore and Company, Limited, at their Dalmuir 
works. The fuel employed is hydrogen and oxygen, 
and the engine is designed to function below the surface 
on the closed-exhaust system, referred to in our origina! 
article, so that there is no exhaust from the engine to 
the surrounding sea. On the surface, the engine is 
arranged to operate with oil on the normal Diesel cycle 
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WORKSHOP LIGHTING. 
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ELECTRIC - DISCHARGE LIGHTING 
AT MESSRS. DE HAVILLAND’S 
AERO-ENGINE FACTORY. 


THE artificial lighting at the works of Messrs. de Ha- 
villand Aircraft Company, Limited, Stag-lane, Edgware, 
has recently been modernised by the installation of 
mercury electric-discharge lamps. These lamps are of 
the Osira pattern and in all 154 were supplied in special 
fittings by Messrs. General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. The pro- 
ducts manufactured at these works include the well- 
known de Havilland Gipsy aero engines and vari- 
able-pitch metal airscrews, which are being turned 
out in quantities under licence. The departments 
lighted by the new system include the blade-grinding 
and polishing shop, the propeller-assembly and engine 
machine shops and the sections devoted to inspection 
and to vernier and lathe work. 





AND Too. SHOP. 


The blade-grinding and polishing shop is a high bay 
building so that it has been possible to use 400-watt 
Osira lamps, which, it is claimed, give a higher lumen- 
watt efficiency than the smaller units. In all, 31 lamps 
are employed, these being mounted 25 ft. above floor 
level in dispersive units. These units are arranged in 
rows 16 ft. apart, there being a space of 25 ft. between 
each. This arrangement gives an even distri- 
bution of light with an average intensity of about 
7 foot-candles at the working level. In the other parts 
of the works, the mounting height available is only 14 ft., 
and 250-watt Osira lamps with * glass steel ” diffusers 
are used. Twenty-seven of these units are installed 
in the engine-assembly shop to give an average illumina- 
tion of 8-5 foot-candles, while in the engine machine 
shop, there are 12 fittings and the average illumination 
is 9 foot-candles. The installation in the propeller- 
assembly shop consists of thirty, and in the fitting 
section of six, similar fittings, giving an average illu- 


tively. On the other hand, as the work in the inspec- 
tion department and in the section dealing with vernier 
and lathe work, makes it desirable to have an even 
higher standard of illumination, twenty-four 250-watt 
units are placed in the former to give about 
16 foot-candles, while in the latter there are eighteen 
similar Osira units and nine 300-watt tungsten units, 
which give a uniform illumination of 12 foot-candles. 
An illustration of the inspection department appears 
in Fig. 1, and of the lathe and tool shop in Fig. 2. 

It is claimed that with these illumination values, 
which would be well up to the standard recommended 
for these classes of work were filament lamps used, 
the “‘ease of seeing” is enhanced out of propor- 
tion to the measurable intensity of the light flux. 
Experience shows that the light, which is almost 
| entirely drawn from the blue-green-yellow region of 
the spectrum, is specially useful for working with metal 
probably because the eye is more readily focused and 
chromatic aberration is reduced. Planes, curves and 
angles show up clearly and surface markings, such as 
scribed lines, dents and tool marks, are easily picked 
out. In addition, the light appears to have a greater 
penetrative quality and the blue-green rays being 
efficiently reflected from the walls, roof, floor and 
machines, result in soft shadows. Moreover, though 
all the light sources are overhead, illumination in the 
vertical plane is found to be more effective than with 
filament lamps of comparable light output. These 
properties are said to enable the interiors of hollow 
metal objects, such as cylinders, bushes and airscrew 
bosses to be examined without special local lighting, 
and thus assist towards greater precision in the work. 
There is, therefore, not only an increase in production, 
but a reduction in the number of faulty parts. 

We understand that the same firm are equipping 
their new works at Bolton with 472 250-watt Osira 
lamps in dispersive reflectors, 











THE SEAPLANE CATAPULT SHIP 
** OSTMARK.”’ 


TxE South American air-mail service maintained by 
the Deutsche Luft Hansa A.G. between Berlin and 
Buenos Aires covers, between the terminal cities, a 
total distance of rather more than 8,500 miles, but of 
this the greater part lies either overland or in reason- 
ably close proximity to the coast of Africa or South 
America. Between Bathurst, in British Gambia, the 
last port of call on the African side, and the commence- 
ment of the long flight down the coast to Buenos 
Aires, there is, however, a stretch of 1,660 miles, from 
Bathurst to the island of Fernando de Norona, which 
is flown entirely over the sea, with no possibility of an 
intermediate emergency landing on any shore, how- 
ever inhospitable. 

To provide the maintenance services necessary for 
the machines using this portion of the route, as well as 
to safeguard the crews and mails, the Deutsche Luft 
Hansa Company converted the Norddeutscher-Lloyd 
steamer Westfalen into a seaplane depot ship, and 
subsequently acquired a second vessel, the Schwaben 
land (formerly Schwarzenfels) for the same purpose, 
both ships being fitted with cranes to hoist the machines 
on deck, and catapults to launch them again into the 
jair. The Westfalen and Schwabenland, however, 
| although serviceable enough, inevitably suffer from the 
| shortcomings associated with conversions, and the 
| Westfalen, moreover, is now more than thirty years 
|old; but they have provided valuable experience, 

which has been utilised in the design of a new catapult- 
|ship named Ostmark, specially built by Messrs. 
Howaldtswerke A.G., Kiel, and equipped by Messrs. 
Ernst Heinkel Flugzeugwerke G.m.b.H., Rostock- 
Berlin, to perform all the duties of a floating seaplane- 
base in tropical waters. 

The Ostmark, which measures 75 m. (246 ft.) in 
length and 11-25 m. (37 ft.) in beam, has a displacement 
of 2,000 metric tons, and is propelled by twin screws, 
driven by two-stroke single-acting M.A.N. engines, 
each having ten cylinders 300 mm. in diameter, with a 
stroke of 420 mm. Each engine develops 950 horse- 
power, and together they give the vessel a speed of 
14 knots. The general appearance of the Ostmark, 
and the relative proportions of the Dornier ‘“‘ Do. 18” 
seaplane, can be seen in Fig. 1, page i100. The 
propelling machinery is located amidships, the exhaust 
from each engine passing through a swivel bend, at the 
level of the upper deck, to a short vertical exhaust pipe 
at the ship’s side. The twin masts are stepped in 
tabernacles immediately forward of the exhaust pipes, 
to which they are attached, so that, the tie between the 
masts being disconnected, each mast and exhaust pipe 
can be swung out from the ship’s side, as shown in 
Figs. 7 and 9, Plate V, to allow a clear passage for 
theseaplane. Thetwo boats are carried under davits, 
immediately forward of the deckhouse. 

By placing all deck erections as far aft as possible, 
| about four-fifths of the length has been made available 
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for flight purposes, sufficient to accommodate a cata: 
pult runway 41-55 m. (136 ft.) in length, with an 
extension at the after end long enough to hold a second 
machine. As the crane, used for hoisting in the sea- 
plane, must lift it over the square transom stern and 
deposit it forward of the deckhouses, these are divided 
by a central gap through which the jib can be lowered 
to the level of the runway. As the chief interest of the 
Ostmark lies in the seaplane-handling equipment 
rather than the ship herself, it will suffice to add that 
the accommodation for officers and crew has received 
particular attention in view of the prolonged sojourns 
in equatoria] waters for which the ship is intended. 
The cabins and crew's quarters are unusually spacious, 
the messroom amenities include cold-storage cabinets 
and wireless loud-speakers, and a large saloon is pro- 
vided, equipped with talking-film apparatus. A 
library, and a large collection of gramophone records 
are also carried. 

In a flat calm it is practicable for a seaplane to 
alight on the water, when it can taxi or be towed 
within reach of the crane; but the usual procedure 
for hoisting-in requires the use of a towed sail of 
strong canvas, normally stowed on a reel across the 
square stern, where it can be seen in Fig. 1. The sail 
is paid out as the ship moves slowly ahead, and is 
drawn taut by pockets on the underside, facing forward 
and acting like sea-anchors. It is also fitted with a 
number of transverse stiffeners. When the seaplane 
has mancuvred into position over the sail, the ship 
increases speed, and, as the sai] tends to rise beneath 
it, the machine is * stranded” and definitely located 
in relation to the ship and the crane. 

The crane, which was constructed by Messrs. Kamp- 
nagel A.G., of Hamburg, is illustrated in Figs. 3 to 6, 
on page 100. It is electrically operated, has a lifting 
capacity of 12 metric tons at the maximum radius 
of 16 m. (52 ft. 6 in.), or 15 tons at 7 m. radius, and 
can swing through a full circle in one minute. The 
conical crane pillar, which, with the jib, is electrically- 
welded throughout, also supports a light signalling 
mast and a searchlight. The maximum lifting height 
is about 19 m. above water level, with the jib against 
the spring buffer which limits the luffing motion. 

The luffing motor, of 46 h.p., is housed within the 
cable-drum, which measures 800 mm. (2 ft. 7} in.) in 
diameter, and is directly connected to it. The hoisting 
motor, also of 46 h.p., and driving a drum 600 mm, 
(23-6 in.) in diameter, is mounted within the jib. 
Both motors are fitted with Ward-Leonard control 
gear, giving an infinitely-variable speed range from 
50 r.p.m, to 1,000 r.p.m., to provide the sensitive 
control necessary in setting the seaplane upon the 
launching carriage. The hoisting speed is variable 
from 0-6 m. to 12 m. (39-4 ft.) per minute; and the 
luffing gear, capable of raising the jib through its full 
travel in 2 minutes, may be proportionately slowed. 
For slewing purposes, two 25-h.p. vertical-spindle 
motors are provided, mounted on each side at the 
base of the crane pillar, and directly coupled to the 
spur-gear pinions. These motors also are fitted with 
Ward-Leonard controls, giving the same range of 
speed as in the case of the larger motors, and varying 
the slewing rate between the limits of 18 deg. and 360 
deg. in a minute. 

In the older vessels, Westfalen and Schwabenland, 
the problem of maintaining the tension in the hoisting 
cable, while awaiting a favourable moment to lift 
the seaplane from a disturbed sea, was met by means 
of an auxiliary cable, but in the Ostmark an automatic 


device has been incorporated in the lifting tackle. | 


As the seaplane rises and falls on the waves, a varying 
tension is induced in a spring connection above the 
lifting hook. After the hoisting motor has been 
switched in and a locking lever released, the automatic 
gear assumes control and delays the action of the motor 
until the upward ‘locity of the seaplane, due to the 
wave action, is equal to the lifting speed of the motor. 
The lift initiated by the wave is then continued by the 
motor and the seaplane continues to rise at this uniform 
speed as the wave falls away beneath it. 

The seaplane, when being hoisted, is heading in the 
same direction as the ship, and after being swung 
through 180 deg. to be deposited on the carriage, 
must be reversed before it can be launched again into the 
air. A turntable is ther»fore incorporated in the portion 
of runway abaft the catapult, where it can be seen in 
Figs.7 and 10, Plate V. As previously mentioned, the 
overall length of the catapult track is 41-55 m. (136 ft.), 
and of this, 31-6 m. represents the travel of the carriage, 
which is 4-4 m. (14 ft. 5 in.) long. The remaining 
distance of about 5-5 m. (18 ft.) is required for checking 
the carriage after the machine has risen from it. The 
catapult track consists of I-beams, machined on the 
top flange, the carriage sliding on four shoes which 
embrace the flange as shown in 
and obviate any tendency to lift. This is important, 
not only to ensure that the carriage cannot be raised 
from the track by a gust of wind striking the wings 


of the machine, but also because the efficacy of the | 


frictional braking system, which brings the carriage 


Fig. 8, Plate V, | 


to rest at the end of the run, depends upon accurate 
alignment. Braking is effected by two longitudinal 
bars, visible beneath the carriage in Fig. 8, and also 
in Fig. 9, which drag between two pairs of brake blocks, 
in the foreground of the latter illustration, on each 
side of the central slot in the runway. The grip of the 
brakes is applied by double rows of air cylinders. A 
secondary brake is provided by the drag of the starting 
cable, which slackens as the carriage passes over the 
foremost pulley and is then drawn taut again, the 
carriage being finally brought to rest by the resistance 
of the piston in the operating cylinder of the catapult. 

The motive power for the catapult is provided by 
compressed air, stored at 160 metric atmospheres 
(2,275 lb. per square inch) in a cylinder located beneath 
the runway, whence it is admitted to the operating 
cylinder, the piston of which has a stroke of 5-4 m. 
(17-7 ft.). Rope pulleys, mounted on the piston rod 
and the cylinder head, increase the velocity in the 
ratio of 1 to 6, and from them the hauling ropes pass 
over a system of guide pulleys in the central slot to a 
hook on the forward end of the carriage. A compen- 
sating pulley, adjusted by a bottle-screw, maintains a 
uniform tension in the two ropes, and can be used to 
take up any stretch developing in service. Before 
starting the catapult, air at a pressure of 8 to 10 metric 
atmospheres (114 lb. to 142 lb. per square inch) is 
admitted to the working cylinder to tighten the cable. 

Control of the air supply to the operating cylinder, 
situated above and parallel with the storage cylinder, 
is effected by a main valve, pneumatically actuated by 
an auxiliary pilot valve, and the rate of air admission 
is so governed that the acceleration reaches its maxi- 
mum value after about 2 seconds, the total] travel of 
the carriage occupying about 4} seconds. As the 
operating piston approaches the end of its stroke, 
cushioning air by-passed to the other side of the 
piston gradually reduces the acceleration to zero. The 
maximum force exerted by the operating piston is 
470 metric tons, and the acceleration imparted to the 
seaplane is 34 times that of gravity, the maximum 
velocity reaching 150 km. (93 miles) per hour. The 
apparatus is designed to launch machines weighing up 
to 15 metric tons, exclusive of the carriage, which 
weighs 1-8 tons. The total weight of the catapult 
and its mechanism is 95 metric tons. 

The method of supporting the seaplane for launching 
is shown in greater detail in Fig. 2, on page 100. 
Palms attached to the sides of the main float terminate 
in short trunnions, which rest in jaws surmounting the 
triangulated system of supporting struts at each 
forward corner of the carriage. The system of struts 
is rigidly attached to the carriage, differing in this 
respect from the supports of the catapult trolley con- 
structed by Messrs. MacTaggart, Scott and Company, 
Limited, described in ENGINEERING some years ago,* 
in which the rear bracing consisted of oleo telescopic 
struts, arranged to collapse in a forward direction as 
the aeroplane was freed. The open ends of the jaws 
face forward and slightly upward, conforming approxi- 
mately to the climbing angle of the machine at the 
speed imparted by the carriage. The relative air 
speed will, of course, be subject to variation, accord- 
ing to the velocity of the wind, into which the ship 
must be headed before launching the seaplane. Lock- 
ing pins secure the machine on the carriage prior 
to launching, and these are released by a trip gear 
actuated by a ramp on the runway. To ensure that a 
sufficient pressure is available in the working cylinder 
before movement takes place, the carriage is held in 
position on the runway by another trip gear, operated 
by a pneumatic cylinder and so connected with the 
air-control system that it cannot be released until the 
main air valve is open. All the controls, which are 
fully interlocked and cannot be operated in a wrong 
sequence, are contained in a box situated on the port 
side, s ‘ghtly abaft the brake gear for the carriage. 
A signailing device for communicating with the seaplane 
pilot is also provided at this point. 

At the after end of the catapult structure an appa- 
ratus is installed for testing the gear without actually 
launching a machine. It consists of a flywheel, of 
approximately the same weight as a seaplane, con- 
nected by a clutch to a cable drum. The cable wound 
on the drum is led over an idle pulley in the catapult 
frame and is attached to the carriage, the motion of 
which accelerates the flywheel at the same rate as a 
seaplane would be accelerated in launching. When the 
carriage has travelled the prescribed distance, an air 
cylinder declutches and brakes the cable drum, leaving 
the flywheel revolving freely at a speed which is a 
measure of the performance of the catapult. 














Water Power tn SwWeEDEN.—<According to statistics 
compiled by the Swedish Water Power Association the 
| Water power developed in Sweden, at the close of 1935, 
| had a generator capacity of 1,449,000 kW. This total 
| represents an increase of 254,000 kW compared with 
| the corresponding figure for 1929. 


* See ENGINEERING, vol. cxxxiii, page 447 (1932). 
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HATCHWAYS.* 
By J. G. Bucuanay. 
(Concluded from page 86.) 


Some of the new ideas are comparatively cheap, 
while others are more costly ; most of the improve- 
ments can be fitted to existing ships, and some can be 
fitted piecemeal as the ship comes into port. With 
the complete steel cover arrangement which does not 
require tarpaulins, the cost, including royalties, is an 
item which has to be investigated for a comparison 
with the running expenses of renewals and repairs to 
wood covers, tarpaulins, battens, wedges, and lashings. 
In the building of a large ship the difference may. not 


Fig.2. 
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be great, but in small tramps it may require some 


consideration. Some small coasters are now fitted 
with steel watertight hatch covers, and it is understood 
that the extra expense has been justified. The following 
are various improvements which have come to the 
author’s notice. 

Hatchway Beams.—Fig. 2 shows a recessed coaming 
with hatch-web transporting system, with the web 
lifted ready for the rolling gear to transport it to the 
end of the hatchway. To remove the webs entirely 
from the hatchway, the derrick can be set to plumb 
one position, and the webs brought to it. The beams 
are easily rolled by one man at each end ; and during 
loading and discharging do not lie about the deck. 
The rolling gear is portable and can be used for any 
of the webs. It is placed on the bulb of the vertical 
bulb-angle coaming with the lever vertical; two clips 
fasten on to the flanges of the web, and by pulling 
the lever down until a small wheel on the handle also 
rests on the coaming, the web beam is raised about 
1} in. To drop the web into position, the lever is 
raised, the web ends fall down between the positioning 
snugs, and the safety lock is turned round to prevent 
the web from being accidentally lifted. 

Fig. 3 shows another arrangement of recessed hatch 
coaming and roller beam. The beam is raised by a 
lever which has its fulerum on the bulb angle coaming ; 
a roller carriage is slipped under each end of the beam, 
which can then be rolled to either end of the hatchway. 
The roller carriage is kept on its track by the coaming 
plate projecting about 1 in. above the heel of the hori- 
zontal bulb-angle stiffener. To position the beams the 
coaming plate is recessed back to the level of the 
stiffener. A slip bolt at the end of the beam prevents 
accidental lifting. 

In another arrangement, the beam does not require 
to be lifted prior to rolling, but rests permanently on 
rollers fitted to the web ends, and running on the coam- 
ing ledge. A locking plate between the upper mount- 
ing angles engages in slots in a steel strip welded 








* Paper read before the Institution of Naval Architects, 
on Friday, March 19, 1937. 
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to the vertical bulb angle, to regulate the position of 
the webs. When they are housed at the end of the 
hatchway this strip also prevents accidental lifting. 
A rope lanyard is used for drawing the web into position. 

The foregoing systems can also be adopted at ‘tween- 
deck hatchways, the 9-in. bulb angle coaming on these 
decks being fitted some 4 in. or 5 in. back from the open- 
ing, and the deck plating ferming the track for the 
beams. Wood covers and tarpaulins are, of course, 
necessary on the weather decks. 

Wood and Steel Hatch Covers.—-A simple and easily 
effected improvement to wood hatch covers consists of 
mild steel open bands, or closed end shoes fitted to the 
ends of the single and double plank covers. No con- 
structional alteration of any kind is required; the 


Fig. 4. 
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SLAB TYPE COVERS 


are similar in length, width, and thickness to the ordi- 
nary wood covers, and can replace the latter without 
any structural alteration. The usual supporting web 
beams, tarpaulins, and battening arrangements are 
required. Short and broad covers or the long and 
narrow ones may simply replace the wood covers 
without any structural alterations or additions. 
Some of these covers are strong enough to dispense 
with the intermediate hatch beam, eg., in a 30-ft. 
hatchway only two instead of five hatch beams would 
be required. In an existing ship the remaining beams 
would require reinforcing in accordance with the in- 
creased spacing. There are also examples of long and 
broad covers strong enough to dispense with the inter- 
mediate beam, but their weight necessitates their being 
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Fig. 12. 
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bands or shoes can be fitted during the voyage, or as 
the ship comes into port. Their weight is not excessive ; 
for the open bandsit ranges from 1} 1b. for the 9-in. cover 
to 3} lb. for a 22-in. one, and for the closed end shoes 
about a quarter of a pound more. These fittings protect 
the hatch ends and keep a full fit on the rest bars. 
A further improvement, with double-plank covers, is 
the fitting of a vertical plate between the planks. This 
combination is about 60 per cent. stronger than the 
regulation cover. 

A system of hatch covering which requires no 
alteration, and only a small addition to the existing 
construction incorporates the use of rolled O.G. steel 
section.* 

There are several designs of steel hatch covers, whick 
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lifted by the winch. Covers of welded mild steel 
4 in. or ¥ in. in thickness, 2} in. to 6 in. deep, with a 
lower flange and cross stiffeners, have been subjected to 
Board of Trade tests and found to be 60 per cent. 
stronger than wood covers and give greatly-increased 
life. Another type of small section steel cover, to 
replace wood ones, is made of mild steel flanged at the 
sides and ends. The design can incorporate a locking 
device.* The slab cover type has been in vogue for 
many years, and of this there are several designs. 
It consists of a number of ordinary wood cover planks 
of the required thickness, held together by an angle 
frame, or simply by a number of cross-angle bars. 
Fig. 4, annexed, shows the frame which is of angle iron 
strengthened with cross-ties and corner-plate brackets. 





* See ENGINEERING, vol. cxlii, page 319 (1936). 





* See ENGINEERING, vol, cxxxviii, page 537 (1934). 





The wood planks are placed within the frame and bolted 
to it. By this means deterioration of the plank ends 
is prevented, as the frame itself rests on the bars in 
the hatchways. 

In a second arrangement, with the transverse angle 
bars bolted to and under the wood covers, the angle 
bars may be hinged at their mid-length, thus permitting 
the slabs to fold up. In a third type, Fig. 5, annexed, 
the wood planks are held together with cross-angle bars, 
which hang inside the hatchway, the ends of the planks 
bearing on the rest bar. Ring bolts are fitted in the 
slabs for their removal by the derrick. Tarpaulins and 
the usual battening gear must be used with the slab 
type of cover. 

Another form of slab steel hatch cover is half the 
width of the hatchway, and strong enough in a fore- 
and-aft direction to eliminate the intermediate hatch 
web beam ; it can be made to hinge at the side coam- 
ings, folding over to rest on the bulwarks, so providing 
a working platform for loading or discharging. So far, 
the hinge cover has only been fitted to the smaller 
sizes of hatchways. Tarpaulins must be used, but if 
they do become torn, water in great quantities cannot 
enter the hatchway, as the steel covers cannot be dis- 
placed. The same inventor has designed other types of 
steel hatch covers which are weathertight in them- 
selves and do not require tarpaulins or battening gear. 
The covers are constructed of steel plates with channel 
or bulb angle frames and suitable stiffeners. They 
are arranged to roll out horizontally to sides for use 
as cargo platforms, or to roll out and pivot vertieally 
to one end or both ends of hatchways, the sections 
being of such size as to afford ease of movement and 
rapid stowage. The covers may be in one or mere 
sections, each mounted on four wheels, and each wheel 
has an eccentric bush. A man with a marlinspike 
gives a half-turn to each bush, which raises the section 
from its watertight seating, ready to be rolled off. To 
secure the covers in the closed position, wedge-headed 
cleats, which pass through slots in the bulb angle 
stiffener on the coaming, engage in lugs which are 
attached to the side plates of the covers; the cleats 
are then locked into ition with tapered pins (see 
Fig. 6). It is stated that each section can be opened 
or closed by two men in two or three minutes. When 
two or more sections of these covers are fitted on one 
hatchway the edges are made watertight with hemp 
packing and held tight with toggles spaced about 3 ft. 
apart. In the open position the middle section is first 
rolled on to an end section, and both sections then rolled 
to the end and tipped up together. 

A steel cover of corrugated construction has been 
fitted to a number of ore-carriers and self-trimming 
colliers, but now seems to have gone out of favour, 
possibly on account of the weight involved, which re- 
quires special gear and erections for opening them and 
for keeping them open. They served the primary purpose 
of producing a very seaworthy ship, but apparently 
unwieldiness retarded their adoption. In the latest 
type, the covers were in halves. The undulating form 
of the top plating eliminates transverse stiffeners. 
Watertightness is maintained by greasy hemp packing, 
fastened into and protruding slightly from the sides of 
the covers, the whole resting on the bulb-angle stiffener 
on the coaming, and being screwed up tightly to it 
with toggles, spaced about 3 ft. apart (see Fig. 7). 
Owing to the sail area which the covers present when 
opened, it has. been known for a moderate gale to 
break the vessel’s moorings ; precautions are therefore 
taken to run out extra wires when loading or discharging. 

A hinged steel cover used in a number of large 
passenger and cargo ships is constructed of steel plates 
and stiffened with channel bars, the weight being 
supported by the ends of the channels resting on Tee-bar 
brackets fitted inside the end coamings. The complete 
cover is larger than the hatchway opening, and encloses 
the coaming top. Canvas packing is laid on the flange 
of the horizontal bulb-angle coaming stiffener, and by 
clamping the flange of the cover angle bar to it, a 
perfect watertight joint is made. The clamps, shown 
in Fig. 8, are spaced about 3 ft. 6 in. apart; they 
are quite loose, and, to prevent them being lost, are 
held by an eyebolt to the horizontal stiffener. Hinges 
are fitted at one end of the hatchway, and the winches 
are used for opening and closing the covers. The type 
is suitable for hatchways up to about 24 ft. by 16 ft. ; 
larger sizes require two covers for easy manipulation. 

Fig. 9 shows the watertight joints of a steel hatch 
cover which has been fitted on several ships. It is 
in sections, the number depending on the number of 
hatch webs fitted ; each section rests on the web and 
on the rest bar just within the coaming. In smaller 
hatchways the covers can lie fore and aft, and so 
dispense with web beams. The joints are made water- 
tight by long channel bars, filled with jointing material, 
which lie upon the abutting edges of the covers, and 
are secured thereto by toggles. The bars run the full 
width of the covers and project over the shutters, to 
which they are also bolted. There are four shutters, 
hinged to each side and end of the hatch coaming. 
They are of channel section, containing two lines of 
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jointing material separated by hard wood. One line 
of jointing bears against the outside of the coaming, 
and the other against the angle-iron edge of the covers 
which project above the coaming when in position. 
When released, the shutters hang down against the 
coaming. 

The Board of Trade carried out tests on one of 
these covers, 18 ft. by 7 ft. 6 in., by loading it with 
weights totalling 40 tons, which is equal to a load of 
10 ft. 6 in. of water. The maximum deflection of the 
cover was $ in., and when the load was removed no 
deflection could be measured. 

Another hinged steel watertight cover is made in 
four sections, the end sections hinged to the end coaming 
stiffener, and the centre sections hinged to the end 
sections. The modus operandi is to unfasten the toggles 
at the middle watertight joint and round the coaming ; 
a wire from a derrick is fixed to the inner edge of the 
centre section which folds over on to the end section ; 
the wire is then fixed to the inner edge of the end section, 
and both are opened up and stowed in a standing posi- 
tion at the ends of the hatchways. Any size of hatch- 
way can be fitted in different ways, viz., small hatch- 
ways, one cover hinged in two sections and folded to 
one end of the hatchway ; hatchways about 24 ft. to 
30 ft. in length, one cover, but hinged in three sections, 
and folded to one end of the hatchway ; above 30 ft. 
in length, two covers, each in two sections, and folded 
to each end coaming. In the latter case the cargo 
winches must be placed on deckhouses or platforms 
so that the winchman can have a clear view. 

Another type of steel watertight hatch cover com- 
prises a number of sections, each 7 ft. to 8} ft. long. 
Two rollers with eccentric spindles, using the horizontal 
bulb angle on the coaming as a track, are fitted at 
each side of each section, and by giving the spindle 
a half-turn the cover is raised slightly from its bearing 
on the bulb angle ; each section is then rolled beyond 
the end of the hatchway and stowed vertically. A 
suitable pin projecting from the side of each section 
engages in a rest at the stowing location, and a wire 
from the winch draws the section up into position. 
The watertight arrangement at the joints and at the 
coaming is shown in Figs. 10 and 11. A strip of resilient 
rubber packing is fitted on one edge of each section, 
and by a system of screw-jacks operating at each | 
corner of the hatchway the rubber is compressed, and 
draw bolts hold the sections together. It will be seen 
that the rubber fitted in the sides of the covers above the 
coaming top does not take the weight of the cover, 
but is only compressed sufficiently to effect water- | 
tightness; the weight is taken by the side plating | 
of the cover, resting on the bulb angle stiffener. | 
Hammer-headed cleats are fitted through the bulb- | 
angle stiffener to hold the cover down, although its 
weight is considered sufficient for this. Another 
arrangement has the cover in two sections with the 
joint at the centre line. 

The latest steel hatch cover is shown in Fig. 12, and 
consists of a number of sections placed athwartships 
across the hatchway. The half-width of each section 
is approximately equal to the height of the coaming. 
The roller jack fits on a small pivot at each end of each 
section. The cover is raised about 2 in. and clamped 
in position, rolled beyond the hatchway end, unclamped, 
tilted, and lowered on to bulb plate supports, the 
fore-and-aft bulb-angle stiffener on the coaming forming 
a track for the rolling jacks. Welding is employed 
throughout the covers. At the joints of the sections 
and at the edges above the coaming tops, watertightness | 
is secured by strips of special rubber permanently 
fastened to the covers, and the joints held together | 
by malleable cast-iron captive wedges. 

Sufficient time has not elapsed to make a fair criticism | 
of the more modern types of steel watertight hatch 
covers under service conditions. A case has been | 
known where difficulty was experienced in getting the | 
covers off due to distortion in the coamings ; there is 
also the possibility that unless the coamings are quite 
fair there might be trouble in fitting the covers, and if | 


the covers themselves lack rigidity they might distort 


and permit leakage at the various joints. 

















Tue instrrotion or Execrrican ENGineers.—Mr. 
T. Wadsworth has been elected chairman of the Wireless | 
Section Committee o: the Institution of Electrical | 
Engineers for the year 1937-38. Further, Mr. H. Cobden | 
Turner has been elected chairman of the Meter and | 
Instrument Section Committee and Mr. J. L. Eve| 
chairman of the Transmission Section Committee for the 
year 1937-38 


: fur Crry or Coventry.—Compiled by Mr. James 
Taylor, the City Development Officer, the Oficial Guide 
of Coventry has recently been published by the Corpora. | 
tion of Coventry, Council House, Coventry. The little 
volume, the price of which is 6d., contains a history of | 
the City, descriptions of buildings and places of interest | 
within its borders, an account of the City’s industries. | 
and descriptions of the municipal activities of Coventry. 
The book is well written coal produced, and contains 





numerous reproductions of photographs and drawings. 


| of power-truck traffic are in operation in factories, and 


| warn pedestrians of the approach of a truck. 
| light should be so arranged that the shadow of the truck 


| noise that the horn of the truck is not likely to be 


| the weight of a truck passes over it. 


|} usual width of the lines is about 4 in., and they are 
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FACTORY-TRUCK TRAFFIC 
CONTROL. 


By H 


MopERN production methods, leading to large out- 
puts per machine, or per unit of plant, coupled with 
the growing size of factories, have greatly increased 
the amount of transport of raw materials and products 
inside workshops. Until comparatively recent times, 
much of such transport was carried out by means of 
hand trucks, involving heavy and expensive labour, 
but the introduction of the power truck has greatly 
eased the situation, leading to the handling of increased 
loads at higher speeds by a smaller personnel. Like 
the introduction of the motor car in the streets, how- 
ever, the introduction of the power truck into factories 
has created a new traffic problem, the existence of 
which is not always realised by manufacturers. Heavily- | 
loaded power trucks may at times be seen travelling | 
at high speeds along factory aisles with little or no 
regard for safety rules. In many cases, indeed, there 
probably are no rules for their operation. None the 
less, an accident with one of these trucks can be very 
serious. If the risk to life and limb is absent, there is 
still the possibility of damage to an expensive truck 
or the load it carries. Various methods for the control 


Moore. 


it is probable that some of them may be of interest to 
factory owners who have not yet given this matter 
the attention it deserves. 

In one case, a manufacturer of binder twine has 
installed a signal system at intersections of aisles or 
passageways where the view is partially blocked by 
piled stock or machinery. The arrangement is operated 
from a shaft through a belt and gearing. It consists, 
essentially, of two discs, red and green, which show 
alternately in a similar manner to street traffic lights. 
The interval between the display of the respective 
colours is much less than is usual in a street system, 
as the intersections are narrower and it takes less time 
for a shop truck to cross than for a line of cars in a 
street. The installation of this system has resulted 
in speeding-up the service by eliminating the necessity 
for each truck-driver to dismount at intersections to 
see if the way is clear. The absence of blind corners 
would be better than any signalling system, but since 
many factories were built before power trucks came 
into use, it may frequently be the only possible satisfac- 
tory solution of the traffic problem. The signal system 
described was adopted as the best way of dealing with 
the matter in this particular plant. 

Where a one-way truck passage crosses a footway, 
the judicious placing of an electric light will serve to 


The 


is thrown across the intersection, and so arrests the 
attention of anyone approaching, before the truck 
reaches the spot. Another method which has been 
used for such crossings consists of a railing, of about 
waist height, and made of iron pipe, fixed at each 
corner and projecting about a foot into the passageway. 
This prevents anyone cutting the corner sharply where 
they might be in danger of walking into a truck. It 
compels the pedestrian to walk more in the middle of 
the passage, where he is better placed to see around 
the corner before stepping across the intersection. In 
one case of a corner where there is so much extraneous 


heard, an air syren, actuated by a metal strip placed 
across the truckway, has been installed. The strip 
is arranged so that it will only operate the syren when 
It is placed far 
enough away from the corner to allow ample time for 
a pedestrian to get out of the way after the blast from 
the syren has been heard. 

Another important method of factory truck control 
is the use of guide lines similar to the traffic lines 
employed in streets. Guide lines for trucks should be 
placed wide enough to allow as much room as possible 
for a clear passage, and there should be a shop rule 
that nothing may be placed inside the lines. The 


They must be properly laid 
If they are simply painted 
be partly obliterated by foot 
traffic and the truck wheels, and unless proper 
arrangements are made, it may be difficult, when 
they have to be repainted, to determine exactly where 
they should be. It has actually happened that a 
guide line has been repainted in some places as much 
as 6 in. inside the original line. The best way to lay 
down permanent guide lines is to drive in a double 
row of nails the width of the line and about 2 in. apart 
in the rows, then paint the line between the nails. The 
position of a guide line made this way will never be 
lost, since as the paint wears off, it is a simple matter 
to re-paint between the nails. If there are lifts in the 
shop, the guide lines leading to them should connect up 
with similar lines on the floors. This facilitates the 
safe and quick entry and exit of the trucks, especially | 


generally painted white. 
down and maintained. 


lines, they will soon 








when the light is not as good as it might be, which 
curiously enough is frequently the case around shop 
lifts. Guide lines may also be used to advantage 
outside the shop where trucks have to cross a yard 
to get from one department to another. Stones, 
painted white and set flush in the ground, serve 
admirably for this purpose. The same rule should apply 
in the yard about not placing material inside the lines, 
so that a clear passage for the trucks is ensured at all 
times. 

In addition to signals and guide lines, there are 
other measures that may be adopted, with little 
expense, to avoid accidents. Many trucks, for instance, 
can be driven either from the front or the rear. This 
is useful when turning around or backing out of tight 
places, but for straight runs the driver should be 
instructed to drive only from the front. Some electric 
trucks now in use have a loading platform 6 ft. in 
length, and if this is in front of the driver he is not 
in a good position to see where he is going. Some 
drivers claim that it is easier to drive from the back 
of the load, but this idea appears to have no better 
basis than the desire to persist in a habit. Another 
simple and inexpensive matter is the provision of a 
loading gauge. This may consist of a piece of wood 
equal in length to the narrowest passage along which 
the truck has to traverse. It may be conveniently 
carried in a simple rack at the side, so that it is always 
ready for use. The lack of such a gauge once resulted 
in a load of fragile material being swept off a truck 
that had been loaded too wide to clear a narrow 
passage. Overhead obstructions may present danger 
to truck operators who stand on part of their load 
Protection can be provided by a row of cords or light 
ropes suspended a few yards ahead of the overhead 
obstruction, and at such a height that they brush 
against the face of anyone high enough to be in danger 
of colliding with the obstruction. The methods out- 
lined above are only a selection from those which are in 
actual use, and while it is, perhaps, as great a mistake 
to use too many safety devices as it is to use too few, 
there is certainly something wrong in the shop where 
none at all is used. Traffic control in the factory 
is not an expensive item, and, in addition to reducing 
accidents to personnel, it pays for itself by speeding up 
the service and helping towards the elimination ot 
damage to materials during transit. 








CATALOGUES. 


Steel Rolls —A brochure received from Messrs. Had 
fields, Limited, East Hecla and Hecla Works, Sheffield, 
deals with hardened-steel rolls of their ‘‘ Hadura"’ brand, 
supplied for finishing, hot or cold rolling of all metals. 
which, previously, had been a Continental monopoly 

Annealing Stoves and Ovens.—Messrs. Stein and Atkin- 
son, Limited, 47, Victoria-street, London, S.W.1, have 
re-published their Bulletin, Modern Industrial Furnaces. 


which gives up-to-date information concerning the 
technical advances made since their last issue was 
published. 


Transport Equipment.—The Laycock Engineering 
Company, Limited, Victoria Works, Millhouses, Sheffield, 
have published a new edition of their catalogue giving a 
comprehensive idea of what the firm produces in the way 
of rolling-stock equipment, with which their name has 
been associated for the past 50 vears. 


Motor Rollers.—A catalogue forwarded by Messrs. 
Aveling-Barford, Limited, Grantham, Lincs., describes 
their range of light rollers weighing from 12} cwt. to 
5 tons, equipped with either petrol or Diesel engines 
A separate catalogue is published descriptive of heavier 
rollers of weights from 6 to 16 tons. 

Thermometers.—A descriptive list, Section 27 of their 
catalogue, dealing with dial and self-recording thermo 
meters, and also with glass thermometers in metal cases, 
has reached us from Messrs. Budenberg Gauge Company, 
Limited, Broadheath, Manchester. Prices are stated 
for a number of these products. 

Vee-Rope Drives.—Design data and price lists of! 
their rope drives have been sent us by Messrs. J. H 
Fenner and Company, Limited, Hull, who claim that 
their Gilmer-Fenner Vee-ropes were the first to be 
scientifically designed for easy flexing. Standard drive 
tables are given for installations up to 300 h.p. 

Carbide Alloy Tool Tips.—From Messrs. Samuel Osbor 
and Company, Limited, Clyde Steel Works, Sheffield, we 
have received a catalogue dealing with ‘‘ Osbornite, 
which is available in 5 grades for tool-tipping. In addi- 


| tion to illustrations and prices of tools some useful hints 


are given on their applications. 

Industrial Gearing.—Bearing the foregoing title, a 
new catalogue has been issued by Messrs. e Moss 
Gear Company, Limited, Crown Works, Tyburn, Birming 
ham, and may be commended as an example of clarity. 
It is interesting to note the progress made by this firm 
within a quarter of a century in increasing its staff from 
10 to 1,200 workers. 

Portable Batteries—The Nife steel-plate alkaline 
battery, as supplied to meet aircraft conditions, is de 
scribed in a leaflet sent to us by Messrs. Batteries, Limited 
Hunt End Works, Redditch. These batteries, whic! 
contain no acid or lead, are being fitted to the 28 new 
Empire fiying boats ordered by Imperial Airways fror 
Messrs. Short Brothers, Rochester, Kent. 
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AUTOMATIC SECTOR-SLUICE 
SPILLWAYS AT BOULDER DAM.* 


By P. A. Kinzie. 
(Concluded from page 62.) 


In the issue of ENGINEERING of July 16 (page 61 
ante), a general description was given of the two 
spillways at Boulder Dam. One of these is situated 
on each bank of the river, and each is furnished 
with four automatic sector sluices, 100 ft. long. 
Figs. 229 to 231 of this previous article show the 
principal features of the gates and of the recesses into 
which they are lowered. Each gate consists of a series 
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is down a continuously curved crest. The down- 
stream face is curved to a radius of 17 ft., struck 
from the centre of the fixed hinge pin, the under- 
side of the gate being straight. Each main triangular 
frame is made up of three girders. The upstream 
one varies in depth, having a straight inside flange. 
At the ends the depth is 1 ft. 9 in. The down- 
stream girder is 2 ft. 6 in. in depth, and the bottom 
one, 2 ft. 0} in. The web plating is 3 in. thick, 
and the flange angles are 4 in. by 3 in. by in. and 
4 in. by 3 in. by $ in. The intermediate stiffeners 
are all 3-in. by 24-in. by j-in. angles. The skin 
plating is 4 in. thick on the upstream face, and 
this is increased on the other two sides to § in. 





Fig. 276. 
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ig. 277. 
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In the case of the downstream face 
this is for the purpose of allowing 
the use of countersunk rivets, in 








of transverse plate-girder frames, spaced 2 ft. 4 in. 
apart, throughout the length, and skin plating 
completely enveloping the whole, so as to form, 
with the two end bulkheads, a watertight buoyant 
vessel. 

Detail drawings showing the main constructional 
features of the gates are given in Figs. 240 to 273, 


Plate VI. Fig. 240 gives an elevation of one of 
the transverse frames, from which it will be seen 
that the upstream face is curved to a radius of 
36 ft., thus conforming to the curvature of the 
concrete structure, so as to present when the gate 





* Third Article of the series contributed by Officials 
of the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See ENGINEERING, vol. exliii, page 1 
(1937). 





order to present a clean surface to 
the longitudinal seal, as the gate 
revolves about the hinge pin. 

There are 42 frames of the above 
type, and at the ends the structures 
are closed by bulkheads of ¥-in. 
buckle plates supported in the 
manner shown in Figs. 242 to 245. 
The lattice framing supporting the 
buckle plates is set back 21 in. 
from the end of the gates, and the 
recess thus formed provides ample 
room for inspection and painting of 
the external surfaces, allowing also 
access to the downstream end seals 
of the gate, to be referred to below. 
From Figs. 243 and 244 it will be 
observed that the main supporting 
members of the end bulkheads are 
27-in. by 10-in. by 91-lb. steel 
joists, with verticals of 6-in. by 
15-lb. ship channels. At the inside 
flange of the horizontals, diagonal 
angles are provided. The buckle 
plates form 3-ft. by 3-ft. panels 
over the greater part of the bulk- 









|head. The overlapping skin plating of the gate 





is supported by gussets of the type shown in 
Fig. 245, arranged radially at intervals, as indicated 


forms used at positions just inside and outside the 
end bulkhead, where, in the absence of the girder 
frames, the hinge castings are supported by gussets. 
A general detail of the bottom corner of the frames 
is shown in Fig. 250, from which the construction 
will be clear without further explanation. The 
downstream lip takes the form shown in Fig. 251, 
and, as already explained, the upper side is shaped 
to a continuous curve with the concrete crest of the 
weir, when the gate is housed. 

A typical hinge assembly is shown in Figs. 252 and 
253, Plate VI. There is a hinge connection opposite 
each main frame, as stated, the hinges on the gate 
consisting of three j-in. hinge plates reinforced on 


Fig.278. 
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either side by two l-in. plates, making a 3}-in. 
bearing on the 4-in. diameter bronze hinge pins. 
The latter are 13} in. long overall, a split retaining 
collar, 1 in. wide, fitting into a groove } in. back 
from each end. The length of each pin bearing in 
the hinge castings fixed to the concrete is 2§ in. 
The fixed hinge castings are shown in position in 
Fig. 253. Their anchor bolts extend into the 
concrete at an angle of 45 deg., and they are set 
upon a structural steel base angle plate, as shown. 
Details of the fixed castings are given in Figs. 255 
to 258, the special forms shown in Figs. 263 to 264 
being employed at contraction joints in the gate 
recesses. In this case the pair of ears is composed 
of one ear on each one of the two castings on either 
side of the joint. 

Owing to the great length of the gates it was 
necessary to make longitudinal allowances in the 
setting of the hinge pin castings, with regard to the 
respective girder hinge plates, in order to take care 
of changes in length due to temperature variations. 
For this reason, graduated increases in the clear- 
ances between the hinge-anchor ears were provided 
for as the distance increased from the middle of 
the gate. Table I showing these allowances is 
annexed, 1 being at the centre position of the 
gate, the others being duplicated on each side 
of this position through the two half-lengths of 
the gate. 

At one end of each gate the hinge is supplemented 
by a special casting shown in Figs. 254 and 259 to 
261, fixed to the gate and provided with a keyway. 





in Fig. 242. The 6-in. end channels are finished 


TABLE I.—Expansion ALLOWANCES 


An extra long pin is used, cut also with a keyway 
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34 in. clear of the plated pier face, in contact 
with which the end seal makes a watertight joint. 

Details of the corners are given in Figs. 246 to 251. 
Figs. 246 to 249 show the upstream (hinge) corner, 
Figs. 246 and 247 showing the construction at the 
standard frames, while Figs. 248 and 249 give the 


and extending into this additional casting, the pin 
being rotated by the latter as the gate revolves 
about its axis. The pin, driven in this manner, is 
employed for the purpose of operating a quadrant 
inside the control chamber in the adjacent pier. 

In order to ensure the gate functioning correctly 














114 ENGINEERING. 
AUTOMATIC SECTOR-SLUICE SPILLWAYS; 
Fig. 284. HALF SECTION OO 
Fig. 283. = 19% ~ _ HAL 5 Pie P 
VGN H Zz j ELEVATION Fig. 292 al 
7195 f Zh, 
cowie ! pw 
MeAir Vent 4, I) } Raised Position | 13 
Prom Brera Gi k 








' ' 
ae 
i Whit 
+ pr 
ie” 
i AD 


aa e 
i 
— 




































“23% - 








ei 





u 















and retaining the water in the reservoir without 
untoward leakage when raised, &c., a number of 
seals are provided, as shown in the small diagram, 
Fig. 274, page 113. The pier sides are faced with 
finished semi-steel plate, as indicated in Figs. 230 
and 231, page 61, ante, which cover the pier over the 
area swept out by the gate in rising and falling. 
Below the crest level is a lower pier plate, 8 in. 
wide, also let into the concrete work. At the ends 
of the gate there is, in the first place, an upstream 
end seal, moving over the plated pier face. This 
end seal takes the form of the bent brass plate of 
No. 10 B. & S. gauge, (0-102 in. thick), shown in 
Fig. 275. The underside of the curved lip is coated 
with -in. sheet rubber, the flange being riveted 
to the 6-in. by 15-lb. ship channel, shown at the 
top corner of Fig. 275, and the seal extending out- 
wards. A similar seal is fitted to the downstream 
6-in. ship channel and extends inwards, as in Fig. 278, 
while an upper filler seal shown in Fig. 276 
is provided to make good the junction of the up- 
stream and downstream seals. As the gate rises, 
revolving on its hinge, the downstream seal travels 
up the lower pier plate. 

In addition to the end seals, there is a gate seat 
seal extending for the full 100 ft. length of each gate. 
This is shown in Figs. 265 and 279. It is clamped 
to the gate seat casting embedded in the down- 
stream edge of the concrete work of the gate 
recesses. These castings, shown in Figs. 266 and 
267, are held in position by 1}-in. anchor bolts, and 
serve two purposes. When the gate is lowered, the 
seat plate, shown in Vig. 251, on the under side of 
the projecting lip, rests on the seat provided by the 
concrete work, supported on the inner side by 
the casting. When the gate is in its highest posi- 
tion, a rubber-covered stop angle, to be seen in 
Fig. 250, extending from the bottom corner, comes 
into contact with the bevelled underside of the pro- 
jecting ledge of the casting, clearly shown in Fig. 265. 
The gate seat seal consists of sheet brass covered 
with rubber, as in the former cases, and the bent 
plate is clamped as shown in Fig. 279, to the casting, 
and forced against the sector skin plating of the 
gate. At the ends of each gate it is necessary 
to complete the joint between the gate seat seal 
and the downstream end seal. This is accomplished 











by means of the lower filler seal shown in Figs. 280 
to 282. The actual seal is a bronze casting carefully 
shaped, hinged and kept in contact with the gate 
end ship channel, to which the downstream end 
seal is fixed. Finally, a top seal extends the length 
of each gate at the hinges. This makes contact 
with a circular shield fixed to the gate between the 
hinges. This arrangement is shown in Figs. 252, 
253 and 262. 

The upstream end seals are arranged to prevent 
water from the reservoir side entering the hydraulic 
chamber or gate recess. The downstream end seals 
and the gate seat seals are arranged to prevent 
water in the hydraulic chambers escaping and 
passing over the crest beyond. This arrangement 
makes it possible to build up hydraulic pressure in 
the chambers beneath the gates, thus forcing the 
gates to rise to any desired position within their 
range. It also makes it possible by releasing such 
pressure to lower the gates again into their recesses, 
so as to permit water to flow over their crest. 

The gates are, as stated, buoyant vessels, and 
have been made as watertight as possible for such 
large structures. As some slight leakage is unavoid- 
able, 4-in. inside diameter armoured rubber hose 
is fitted at each end, near the downstream bottom 
corners, as shown in Figs. 229 and 230, ante. These 
hose pipes are coupled to the gates by ball-and- 
socket joints, and at the other end to drains carried 
through the concrete to the downstream side of the 
weir, the interior of the gates thus being kept free 
of any accumulation of water. 

Each gate can be independently controlled by 
hand or automatically by a float mechanism, housed 
inside the piers and illustrated in Figs. 268 to 273, 
Plate VI. In Figs. 268 and 269, a is the float, 4 ft. 
4 in. in diameter by 3 ft. 1} in. long, constructed of 
tr-in. steel plate and angles welded together, and 
mounted in a well, 4 ft. 6 in. in diameter and 25-6 ft. 
deep, in the upper part of the pier. In the centre of 
the float is a tubular hole, through which passes a 
long bronze rod, furnished with adjustable clamps 
above and below the float. This rod is suspended 
in this way by the float when the water rises above 
a certain level. At its lower end the rod is fitted 
with a sheave, 6, as clearly shown in Fig. 269, over 
which passes a flexible bronze cable attached at one 
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end toa pilot valve inside the valve c, which is shown 
in greater detail in Fig. 283, above. The 24-in. differ- 
ential needle valve c controls the flow of water from 
the adjacent hydraulic chamber or gate recess, and 
the movement of the pilot valve by the rise or fall 
of the float controls the movement of the main body 
of the valve. The other end of the flexible cable, 
after being carried over a sheave, d, capable of 
vertical adjustment, is led up and fastened to the 
quadrant e. This quadrant has been referred to 
above, as being fixed to and moving with the end 
hinge pin of the adjacent sector gate, and upward 
movement of the gate therefore exerts a pull on the 
cable coupled to the pilot valve. The effect of 
this combination is that when the float rises to any 
predetermined point, the valve c opens. Following 
this, on the escape of water from the recess, the 
sector gate will fall, thus unwinding cable off the 
quadrant e, and allowing the valve c to close. The 
quadrant e is thus introduced as a compensating 
device, a counteracting or restoring action being 
thus brought into play on the control mechanism, 
so that the entire mechanism is from time to time 
brought to rest in fresh positions corresponding to 
the maintenance of the reservoir water level, 
for which the controls have been set. 

The differential valve c is shown to a large 
scale in Fig. 283. Its action is controlled by 
the pilot valve f, which is raised or lowered 
by the action of the float and quadrant. As 
shown in Fig. 283, the needle valve is in the 
open position, and the interior space g is in com- 
munication with the water in the reservoir, at, 
therefore, a considerable head. On the other hand, 
the space A is in communication with the discharge 
at atmospheric pressure, by way of the tubular 
pilot valve and the ports j and k. If, however, the 
pilot valve is lowered on to its seat, reservoir water 
accumulates in the space A on account of a difference 
in bore of the valve body, and the diameter of the 
disc. This amounts to a circumferential clearance 
of 0-003 in., which suffices for pressure to build 
up in A so that finally it becomes equalised in g and 
h, when the main valve moves downwards under the 
influence of the differential pressures on the valve. 
It will remain closed until the pilot valve is again 





raised and the water in A put in communication 
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with the atmosphere, when the pressure in g will lift 
the valve. The main plunger / will in this way take 
up & position in which it will remain stationary until 
the discharge conditions required are changed. 

The controls are alike for all eight spillway gates 
and alternative hand operation is provided from 
two positions. One of these is at the top of the pier, 
and operates by lifting or lowering by screw gear 
the rod on which the float is worked. A similar 
but inverted hand screw gear is situated inside the 
pier and adjusts the position of the sheave d round 
which the cable is taken to the gate-operating 
quadrant. The manipulation of either of these 
screw gears has the same effect as a movement of 
the float. In each control chamber there is a 
gate position indicator, worked by cable off the 
gate quadrant. 

The inlet passage to the hydraulic chamber or 
gate recess is a 58-in. supply pipe, the mouth of 
which on the reservoir side is belled out to 9 ft. 6 in. 
by 9 ft. 6 in., and protected by a trash rack. A 
24-in. drain runs from the recess to the downstream 
side of the dam, normally being closed by a gate 
valve, since the 24-in. control valve under automatic 
or hand operation generally allows all the water 
necessary to effect regulation to escape. The 
24-in. drain can, however, be used to control the 
gate operation if the proper control gear is out of 
use for repairs. Inside the trash rack is a 57-in. 
butterfly valve, operated by a motor inside the 
control chamber. This valve governs the amount 
of water passing to the gate recess; normally no 
very large amount is required, for which reason the 
valve is usually only cracked. The large valve 
has been provided, however, in view of the possi- 
bility that owing to the length of time that may 
elapse before or between the actual operation of the 
gates, the seals may become corroded and blow out. 
Should this occur the large valve can admit sufficient 
water to the recess to hold the gate at its highest 
level under the most adverse conditions. The 57-in. 
butterfly valve is illustrated in Figs. 284 to 293, the 
chief feature of the design being that the two 
vertical pivots can be withdrawn by screw gear 
into the inside of the valve disc, by means of double 
screws, operating a disc in the middle of the valve. 
The action in the case of the lower stem or trunnion 
will be clear from Fig. 285 without further remark. 
The upper stem has, however, to be connected with 
the driving gear. This is accomplished by pro- 
viding on the outside of the upper part a number of 
splines which fit a sleeve, into the upper part of which 
a splined stem extension fits. At the top of the 
latter is a coupling transmitting the drive from the 
motor. With the arrangement described, the valve 
disc can be taken out through the inlet passage 
in case of repairs. 

All the control chambers are accessible from a 
gallery on the down side of the weir crest, and 
stairways lead to the top of each pier. Gates on 
the Arizona spillway were the first to be erected, 
the parts being taken across by one of the cable- 
ways and stored within reach of the erection 
crane, which was actually a Marion electric drag- 
line machine with a 150-ft. boom. This machine 
proved to be very mobile and serviceable. Gate 
erection commenced in the spring, and as the warm 
weather came on, check levels revealed the fact 
that some of the hinge castings were out of align- 
ment, this condition being accentuated towards 
the centre of each gate. When this was discovered, 
& routine practice was inaugurated of checking 
alignment every morning. As a result of careful 
readings it was found that the gates assumed a 
parabolic curve, due to expansion, the maximum 
error observed in the centre being ; in. 

The axis of the hinge pins was located for each 
gate, and piano wires were stretched in the same 
vertical plane just beneath the position of the 
hinge bases. Turnbuckles were provided to keep 
the wires taut, and brackets at intervals to prevent 
vibration by the wind. These brackets were 
centred by level and checked daily by transit. A 
master pin 22 ft. long and weighing over 900 Ib. 
was employed in finally checking the setting of the 
hinge castings. When a man was able to push this 
pin through the entire series of castings for a gate, 
they were considered to be satisfactorily set. 

The anchor bolts and sole plates were set in posi- 


tion during the concreting operations on the spill- 
way, but the contractor failed to support the heavy 
parts adequately and some of the members moved 
out of place. When discovered the hinge axis was 
moved to suit, though in some cases concrete had 
to be chipped out and the holding-down bolts 
moved. 

For the erection of the gates, movable cribs were 
provided. The bottom sections were first assembled, 
riveted up and coupled to the hinge castings. All 
bottom skin plates and girders were assembled 
before the curved upstream and downstream 
girders and skin plating were placed in position. 
Shores supported the skin plates under each girder 
and kept these parts levelled while the rest of the 
assembly and erection was carried on. 

When a gate had been completely riveted and 
welded up, 15 jacks each of 15 tons capacity were 
installed under each gate and the weight trans- 
ferred tothem. The shoring was then removed and 
the gate lowered in three stages to its fully open 
position. Bevelled footings at the front of the 
recess afforded seats for the first stage; footings 
on the opposite side of the recess were employed in 
the second ; and in the third stage the weight was 
taken on lugs welded on to the downstream skin 
plates, and the gates lowered out on to the seat 
castings. 
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The Making and Moulding of Plastics. By L. M.'I’. Brit. 
London : Hutchinson’s Scientific and Technical Publi- 
cations. [Price 12s. 6d.] 

WHEN the plastics industry was young, during the 
first years of the present century, even the most 
optimistic of observers could scarcely have foreseen 
to what huge dimensions the infant would grow. 
This book, a volume of some 240 pages, conveys a 
good outline of the progress made. The fact that 
the author has had many years’ of practical experi- 
ence of plastics with prominent British firms, and 
has also done a considerable amount of research, 
ensures a good foundation for the volume. It is 
apparent from the beginning that Mr. Bell is writing 
mainly from his own first-hand experience, and 
this is refreshing when so many authors are content 
to produce merely a collection of patents and matter 
culled from other published works. The book is 
divided into twelve chapters, covering rubber, bitu- 
minous compounds, and shellac, followed by a 
description of the preparation of the principal 
plastics now produced on a commercial scale, includ- 
ing casein and celluloid compounds. The mechanical 
side of the business is discussed, comprising hydraulic 
power, presses and mould design, and the volume 
concludes with a section dealing with inspection and 
testing. 

Throughout, a simple style of writing is adopted, 
so that a large proportion of the matter presented 
may be understood by non-technical readers. 
The book is unique in that it is the first on this 
branch of industry to be published in Great 
Britain to reveal to the layman some of the intri- 
cacies of synthetic resins and the plastics trades 
generally. In some parts of the book this simplicity 
runs to extremes; on the other hand, the author 
occasionally errs in the other direction. He is 
content to give, for instance, in a formula for a 
moulding compound, the term “hexa” and, 
since there are many “hexas” in the realm of 
chemistry, only those intimately associated with the 
industry will understand which particular “ hexa ” 
is intended to be used. His account of the native 
production of sheet shellac in India is perhaps not 
altogether true to present-day practice ; neither will 
all shellac investigators agree with him when he says 
that the quality and properties of the lac secretion 
are unaffected by the nature of the tree on which 
the insect breeds. The section on the chemistry of 
synthetic resins is particularly well written, and 
Mr. Bell goes to considerable trouble to simplify 
his descriptions. Although he gives a good account 
of the manufacture of ebonite or hard rubber, he 
touches only briefly on the many new articles of 
commerce now produced from the material, especi- 
ally for the engineering and chemical industries. 





Ordinary rubber, and particularly synthetic rubber, 
is scarcely mentioned at all; this is unfortunate, 





because the latter is most decidedly a branch of the 
plastics industry, and within the past few years 
the product has become well established as an 
article of commerce. In the chapter on urea resins 
the new so-called “ organic glass” does not receive 
the attention it deserves, being dismissed in a few 
lines on Pollopas, the original colourless resinous 
product. 

The treatment of bituminous compounds is 
particularly good, and contains a lot of useful 
information on this branch of moulded work 
not hitherto published. The section on hydraulic 
plant and equipment is excellently written and con- 
tains practical information for the manufacturer, 
usually omitted in books on plastics. Not least 
among the problems confronting both the manu- 
facturer and the large user of mouldings is the 
question of efficient testing and inspection of the 
moulded goods, and the author has been well 
advised to include a special chapter on this subject, 
wherein are given practical methods of detecting 
flaws and weak points in mouldings by simple 
inspection. In addition, details for the chemical 
and physical testing of moulding powders and the 
mouldings are given. It is interesting to note that 
the author considers that the use of the steam- 
heated hydraulic moulding press is on the decline, 
for reasons which he gives. Probably, however, 
many manufacturers will still adhere to steam, not 
only because it gives a very even heat to the platen 
and prevents extensive overheating, but because it 
is generally cheaper than either gas or electricity. 
Moreover, with the present-day design of platens, 
gas and electric heating are usually inapplicable to 
those processes requiring the chilling of the mould 
after each operation, for the present method of 
doing this is to circulate cold water through the 
platen. The book is abundantly illustrated, but 
some of the illustrations are not directly referred to 
in the text, which detracts from their value. The 
book, however, is well worthy of a place in the 
library of all technically-minded people. 


By H. Jonn CoLiins 


Principles of Road Engineering. 
rt 4 Edward Arnold and 


and C. A. Harr. London: 

Company. [Price 50s. net.] 
As we should expect, this composite work, written 
by the Chadwick Professor of Engineering, Univer- 
sity of London, and the Senior Lecturer in the 
Department of Municipal Engineering of the same 
University, is a logical presentation of the principles 
underlying the science of road engineering and their 
practical application in road design and construction. 
In the course of their work, the authors review a 
great number of important contributions to the 
solution of road problems by many engineers. In 
the early chapters the historical development of the 
road system is described because we inherit a 
system designed for other times and traffic condi- 
tions. Even to those who are familiar with the 
literature covering these early periods the author’s 
examples of construction and details of road adminis- 
tration and finance are of interest. In following 
chapters the problems of the highway are stated— 
the movement of traffic on the roads in its relation 
to speed and safety—which include the many 
questions in regard to curvature, vision, lighting, 
obstructions, segregation of traffic, and, one of the 
most important, the question of surfacing. 

The economic considerations, which have been, 
and still in many cases are, the controlling factor in 
the design and construction of a road are discussed, 
and the varying details, financial and physical, 
which go to make up the cost, analysed. There 
follows a chapter on the preparation of schemes in 
which the specific surveys, acquisition of lands, 
working drawings, &c., are described. 

In the earlier chapters the problems confronting 
the engineer are stated, the later part of the book 
being given up to the methods leading to possible 
solutions. In road surveying and setting out, the 
surveying methods required for location and con- 
struction, the instruments used in their practical 
application, and the routine of field work are con- 
sidered, and the methods of field-book notation, 
with the reduction of field observations to useful 
form, indicated. This section includes a description 
of the routine used in photographic surveying on 
the ground and in air survey, illustrated with 
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sketches and actual photo maps. In the chapter 
on the Road Curve on Plan the different curves and 
transition curves are analysed, including the 
functions of the weight and centre of gravity of a 
vehicle, the constant velocity and predetermined 
path of motion, and super-elevation on curves. 

Considerable space is given to the design of road 
junctions and crossings, the text being fully illus- 
trated by examples of existing crossings and junc- 
tions and with designs as recommended by the 
Town Planning Institute. 

In the later part of this volume the actual con- 
struction of the road is very fully described and 
illustrated, earthwork, drainage, the foundation 
ground, the concrete road and the various types of 
road surface with the factors influencing surface 
deterioration being dealt with. The concluding 
chapters on private street works and the lay-out 
of estate roads and the powers and duties of 
Highway Authorities include a very useful note on 
ways in which an estate road may become a 
highway. At the end of each subject as treated 
there is an excellent bibliography. An author's 
index and an index of tables are also given. 


Control of Electric Motors. By P. B. Hanwoop. New 
York: John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 22s. 6d. net.]} 

Tus type of book is most commonly found in the 

United States of America. . The subject-matter is 

essentially of a practical and descriptive character 


and the text is illustrated by numerous half-tone | 


blocks. It is not easy to say precisely for whom 
the book is intended, for the author spreads his net 
fairly widely when he says ‘“ someone must specify 
and purchase these controllers, someone must 
design and build them, and someone must install and 
operate them.”’ There is, however, a fair sprinkling 
of technical matter dispersed throughout the text, 
and possibly in this diluted form it may be more 
digestible for many readers. 

After describing the usual direct-current con- 
trollers, contactors and relays, special applications 
are dealt with, such as two-motor drives and lower- 
ing controllers. In the corresponding chapters on 
alternating current there are further devices to be 
discussed. A chapter is devoted to pilot devices— 
push-buttons, master controllers, float switches, 
pressure regulators, transfer switches, thermostats, 
limit switches, speed governors and friction switches. 
A chapter is also devoted to each of the following : 
brakes, wiring diagrams, resistor materials, resistor 
design and construction. As an indication of the 
up-to-date nature of the book it may be mentioned 
that the last chapter on electronic devices occupies 
nearly 50 pages. Probably the book can best be 
described as giving a good, general, all-round know- 
ledge of electric controllers. 


Kurzgefasstes Handbuch aller Legierungen. By Proressor 
Ernst Jinecxr. Leipzig: Otto Spamer Verlag 
[Price 62 marks.) 

Tuts “concise handbook on every alloy ”’ is a crown 

quarto volume of close upon 500 pages. In the 

words of the author, the information gathered in 
regard to metallic alloys has greatly increased of 
late owing to the radiographic method of investiga- 
tion, concerning which he gives a few data, adding 
that, nevertheless, researches are still being carried 
out on the basis of the solution theory, or phase 
doctrine, and will continue on these same lines. 

More thorough researches into a number of different 

systems have revealed that several of these systems 

are much more complicated than was at first con- 
ceived. The important changes of structure in the 
solid state, more especially, have necessitated ex- 
tensive further researches, and the structure has 
been gone into microscopically or by X-rays at 
different temperatures. The determination of elec- 
tric conductivity and of magnetic susceptibility 
has repeatedly been found to be of great importance. 

After a short chapter on the single-metal systems, 
dealing, among other features, with the ascertain- 
ment of their equilibrium temperatures, cooling 
curves, conductivity, and with their lattice formation 
generally, the book reviews first the binary alloys 
of all the different types, those having one, two, 
three, four, five or more solid phases, then the 
different types of ternary alloys, of quaternary 
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alloys, and closes with a chapter on alloys containing 
five and more metals. The equilibrium diagrams, 
in considerable number, of all binary, ternary and 
quaternary alloys hitherto investigated are repro- 
duced in practically every instance. In the classi- 
fication adopted by the author, the alloys are 
grouped together not under the headings of the 
basis metals, but according to their type and 
equilibrium diagram ; the general index affords easy 
reference to each one. Following the illustrated 
data on each type of alloy is a literature index stating 
the work done by other research workers. 

A large number of the alloys thus reviewed do 
not seem to be susceptible, so far at all events, of 
current industrial application, and the particulars 
concerning them will be found mainly of academical 
interest. Considering, however, the very great 
number of combinations of intermetallic systems , 
and of metallic elements with metalloids and gases 
which the author has thus grouped together; con- 
sidering also the ever increasing number of metal- 
lurgical chemists and scientists who are busy in this 
field of research, the book—a descriptive dictionary 
of alloys—will be found of interest for reference 
purposes by a wide circle. 








THE SOLUTION OF BUCKLING 
PROBLEMS BY AN APPROXIMATE 
METHOD. 

By A. Nox: Procrer, A.M.Inst.C.E. 
(Continued from page 64.) 

(6) The Buckling of Beams.—Let us consider the 
case of a long and slender I beam which has a 
moment of inertia about the horizontal principal 
axis much greater than the moment of inertia about 
the vertical principal axis. Assume that the beam 
is subjected to equal and opposite terminal couples 
M, as shown in Fig. 6, on the opposite page, which 
is a diagrammatic plan showing the lateral deflection 
of the flanges at the instant of buckling. The ends 
of the beam are held in position and are not 
restrained in direction, but small transverse term- 
inal couples are required to hold the ends upright. 
Fig. 7a, 7b and 7c represent a section of a buckled 
beam and illustrate three possible forms of buckling. 

The thrust in the compression flange will tend to 
buckle the beam, but the pull in the tension flange 
will tend to prevent buckling. A couple will thus 
be applied to the beam which, owing to its torsional 
elasticity, will become twisted. The compression 
flange will, however, have a greater lateral deflection 
than the tension flange. (See Figs. 8 and 9, which 
are reproductions of photographs of a beam which 
has failed by buckling.) 

Fig. 10a shows the dimensioned section of the 
R.S.J. and 10) is a diagram of the distribution of 
stress over the section when acted on by a bending 
moment, M. Let the total force over each half- 
section be F. Fig. 10c shows the distribution of 
the forces F, a@ being the distance between the 
centres of pressure (called the lever arm). Now 
M = Fa. 

In the diagram Fig. 7 the position of the centre of 
pressure of F is represented by the horizontal lines, 
which also indicate approximately the position of the 
flanges. At any section the lateral displacement of 
the compression flange is assumed to be y and of 
the tension flange ry, so that the deflection ratio 
of the two flanges is r. The deflection curves of 
the flanges are assumed to be sinusoidal and there- 
fore r is constant for all values of z. 

From equation (2), page 63, ante, the work Wx 
done by the thrust F will be 

, F n* y* 
eS -e 

The displacement of the beam at any section 

may be considered to be a lateral deflection of 





(13) 


y (tt+) and a torsional deflection of 6. (See 
Fig. 7 (a).) 

Substituting y (+) for y in formula (4), the 
resilience of bending will be 





wE!I 2 /r + 1\2 
he = we 2 ) (14) 


where I,, is the moment of inertia of the beam 
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The torsional resilience of a member may be 
expressed generally as 
RJ | 


where G J is the torsional stiffness of the member. 
For small values 
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L 
GJ{2 ;dy\? 2 
ns 93 (Ge) a 
and if 
wr 
y  Detec dh 
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The work done by the force in the compression 
flange is equal to the sum of the resilience of the 
beam in bending, the resilience of the beam in 
twisting and the work done (W,) against the force 
in the tension flange. 

Substituting r y for y in formula (13) 
F 2? yo r? 


4 (16) 
4L 


Wr 


So that the energy equation will be 











Faty”? 7 Elyy ye (r+ 1 GJa yo (1 — rP 
tT: we Cs) te 
F 2? yo? r* 
4L 
Solving for F 
nis Re O37 a See. (17) 
4L4 1 r? a? l r 
m E Iyy wis iJ. 
Let a represent 3 iE and f represent —; 
Differentiate F with respect to r, equate to zero 
and solve for r. 
Then H in 
pa Mp= va - 
VB + Va 
Substitute in (17) for r and simplify 
F = 2Vap (19) 
Substituting the values of a and f 
F = — VYGJElvs 
al 
and 
? (=a —* 20 
M i VGIE ly (20) 
which is Mitchell's formula for a deep beam. (This 


is really a flat plate on edge, so that for E it would 
be where o = 
Poisson’s Ratio.) 

If d is the depth of the beam and Ix, is the 


moment of inertia about the XX axis (Fig. 7a), then 
the stress at the instant of buckling 


| 


necessary to substitute 


VGIE ly, (21) 





ad 
Fix L 
(7) Beam with Ends Laterally Fixved.—lf the 
ends of the beam are laterally fixed in direction, 
the flanges will buckle in the form shown in Fig. 11. 
For such a case the expression for y will be y, cos 


2 


* and it is found that 


(22) 


f ad a 
tt! VGIJE  lyy 


rol 


so that the effective length of the beam will be 


as for a column with ends fixed in direction. 

(8) Combined Bending and Compression.—Fig. 12 
represents a beam which is buckling under the 
action of a pair of opposite terminal couples, M-, 
and an axial force F,. The centre of pressure of Fy 
is at the centre of the I section, and its lateral 


deflection at any section is y (- 5 > (see Fig. 7a). 
The force due to M, in each half of the beam section 








is F,. 
The work done by F, is 
, Fa my? (+1)? t 
© ppd ty ) . _ 











about the YY axis. 


* See Applied Elasticity by J. Prescott, (1924), page 504. 
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The energy equation is now 
Wr + Wr = Rs + Ry + Wr 
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Let a represent SR ier _ | and f represent 
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GJ g ‘ 
oS Then it can be shown as before that 
Fr. = 2\/a B, so that 


4L? ry 


ee BE: ‘ ¥s} 8? 
e Nv 2 





it . cememamnee im Fe Lt 
——- VG t Ivy ] - ° 
aL GJE Ivy V nm E Iyy 





But M, = P xa, also from (20), : VGJEIgy = M 
and from (5), page 64, ante, 


mE — 
eee Me = /1 22. 


Iyy > 
__ eee 
In terms of stress, at the instant of buckling, the 
bending stress 


f, on J; -- fa 
c M Ji Tp ‘ . (26) 


The combined effect of the terminal couples M, 
and the axial force F, is equivalent to a force F, 
aeting on the member with an eccentricity, e, as 
in Fig. 4, page 64, ante, M, being equal to F, x e. 
The conditions of loading for examples (4) and (8) 
are the same, but in one case buckling takes place 
in the plane of the eccentricity, and in the other 
in a direction normal to the plane of eccentricity. 
The direction of buckling will depend on the form 
of section, as the member will tend to buckle in the 
direction in which it is weakest. This may often 
be determined by inspection. Another point to notice 
is that formula (9), page 64, ante, gives the maximum 
stress for a given loading, the buckling stress being 
as in formula (6), while formula (26) gives only the 
buckling stress. The maximum stress in a strut 
bent in two directions may be calculated by com- 
bining examples (4) or (5) and (8). j 

Ratio of Lateral Flange Deflection.—Before passing 
to a more practical example it will be worth while 
to consider r, the ratio of lateral flange deflection, 
the value of which may be determined from equa- 
tion (18). For any particular case the ratio may 
lie between +1 and —1. When r is positive, the 
lateral displacement of the flanges will be as shown 
in Fig. 7a. £8 will be greater than a, which means 
that the torsional stiffness of the beam is greater 
than its lateral stiffness. In example (6), the 





length, L, will for any given beam section deter- 
mine r, but in example (7) the magnitude of the 
direct load will modify r and in other subsequent 
cases, where the stability of the beam is affected 
by the displacement of the applied loads, the factors 
governing the value of r will be rather more complex. 


In Fig. 7c, r is negative, so that we know that | .-. 


is less than a. Fig. 7b is the particular case where 
there is no lateral movement of the tension flange 
and r= 0. Substituting in equation (17) r = 0, 
@Ely GI | a7) 
4L2 a 
Where there is no lateral restraint of the tension 
flange, this can only occur when a = 8, so that 
= wr E Iyy 2 G J 
si eo 
If the tension flange is held in position by the 
attachment of lateral ties, formula (27) would hold, 
since no additional work would be done on the 
beam by the ties, as there would be no displacement. 
(9) Column Braced on One Flange.—Figs. 13 and 
14, page 118, show the elevation and plan of a typical 
exterior column of a single-storey building. The 


F = 














Now 


but in an R.S.J. a = d approximately 


ee (OS 
ON Fiz ( 412 a 


The coefficient 3-37 is a load factor for the particular 
type of loading. , 

(11) Beam with Load Applied at Mid-Depth.— 
Example 10 is not often met with in practice. It is, 
however, the simplest kind of beam buckling, since 
it does not involve any lateral displacement of the 
applied load. Let us now consider the case of a 
simply supported beam carrying a point load at 
mid-span, applied at a level mid-way between the 
flanges. This is shown in Fig. 16. As before, small 
transverse terminal couples should be applied to 
hold the ends of the beam upright. 

The force in the flanges will vary, so that the load 
factor 3-37 must be used to estimate the work 
done (Wx and Ws) by the thrust and tension. In 
addition, allowance must be made for the lateral 


(29) 











column is braced laterally by light sheeting rails, 
which are attached to one flange only and may be 
considered to hold it in position, but not in direction. 
The other flange of the column may then deflect 
laterally as shown in Fig. 7b. The lateral stability 
of this column is represented by formula (27), 
where F is the total maximum compressive force 
in the free flange and will include direct and bending 
forces, also “‘ a” may be taken approximately as d. 
The stability of the column about the other axis 
must, of course, also be considered. 

(10) Beam Attached to Filler Beams on Lower 
Flenge.—It sometimes happens that owing to 
shortage of headroom, it is necessary to carry filler 
joists on the tension flange of a deep beam, the 
compression flange being free to deflect laterally 
in so far as it is possible without displacement of the 
tension flange. Fig. 15 illustrates such a case, and 
it will be seen that the attachment of the filler 
beams is not very rigid. The stability of such a 
beam would be represented by formula (27), except 
in such cases where there would be a tendency to 
lateral flexure of the web, which would only occur 
to any great exteht under unusual circumstances.* 

In practice the force, F, will not be constant 
along the flange, but will vary in accordance with 
the applied bending moment. This may be allowed 
for quite easily by using a suitable expression for F 
in the derivation of Wx (formula (13)). For a 
central point load use F = Fy (1-3), where Fy 
is the maximum force at mid-span. Then, using 
y = Yo Cos * and by the method of example (3) 
it is found that 

1 For ye 


Wk = 


~ 3-37. 4L (28) 





The modified form of formula (27) will now be 
mElyy , GJ 
ree, ee ) 





F, = 3-37 ( 





* For a further discussion of this matter, see appendix 

to a paper by the writer on “ The Stability of the Com- 

ression Flanges of Through Bridge Plate Girders,” Journal 
nst. Civil Engineere, No. 5, March, 1936, page 350. 
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displacement of W, which will exert a twisting 
moment of W y (+) about the beam. This 


torque will assist the buckling action of the thrust 
in the compression flange. The work done by W 
in twisting is $ torque x angle of twist. 

Ws = + Wy (7 +) x 0 
where 
a r) 


a 


8 = % 


Ww o 
i - Yo (1 — 7°). 
But 
WL 
— 


4F 
_M=Foa -.W=— 


Ws 7 yez(l—r) . . (30) 


The energy equation will now be 
Wx + Ws = Rs + Ry + Wr 


and from equations (28), (30), (14), (15) and (16) 
(the latter being modified as (28) to allow for the 
variable tensile force). 








L Fo yo? . Fo Yo ( -- r) = mE Ivy Yor es ): 
ta” 4 Se * 4L8 2 4 
Gd y* . 1 Fo 2 y,?r* 
+a UT + os a 


Simplifying and solving for F, 
1 4 _ WE Iyy (r + 1? 
(555 ta) Peo eis 


From equations (18), (19) and (20), this reduces to 


GJ(l— ry? 


a@il—r- 





F, = 1-42 + VGJEI vy’ 
and as in formula (21) 
fo = 1-48 gS Jas BI .  . (31) 


The coefficient 1-42 is a loading coefficient C and 
is dependent on the type of loading. The exact 








value of C for a narrow beam with this particular 








118 








type of loading is 1-35, which shows an error of 
6 per cent. in the approximate result. 
A general form of formula would be 
CXxA 


Is = — x 8S, (32) 


where A is a constant which includes FE and a 
d GJi 

factor of safety, and 8 aus f —u—gelt, which is 
: tix E 


constant for any particular section and material. 


(For British Standard R.S.J’s, 8 is almost exactly 
Kyy 





t ; 
equal to , where ¢ is the flange thickness, but 


this does not make allowance for any torsional warp 
of the flanges—see formula (32a).) 


(12) Load Applied Above or Below the Mid- Depth. | 


Consider now the more practical case of a beam 
carrying a central point load at a height q above 
the mid-depth. Referring to Fig. 17, it will be 
seen that there will be an additional torque of 





\ y(l—r) ? The work done (W,) by this 
torque will be 4 torque 0 where @ Yo (j r) 
a 
W, = sWyl-r)x 2au-—nf 
a a 
i “ 2 2 
a (i ry, 
but 
wh 
Fy a 
4 
2F 21 an 
= = — vx s —_—— 


The energy equation now becomes (see formule | 


(28), (30), (14), (15) and (16) ). 


Wx W,; + We Rg R; + Ws; 
1 Fg 2* yo? Fo Yo" ) 2 Fo yorg (1—r? 
~ ro (1 +r*)4 
$37 4L L La 
mE Iyy ’ 1\? rG Jy? . 
cis (=) ite @-" 
l Fy 2 y,? r? 
3-37 iL 
and 
l ‘ 2 E ) te t Fy 
f os yy mE lyy (7 MN (‘ , SF od) 
3°37 rr 4L? l r= aa ra 
(1 r)* 
l r? 


Differentiate with respect to r, equate to zero, 
solve for r, substitute in the equation and simplify. 


JE ly 


GJ 
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F, 2x 1-42 


\ } 


Substitute C for the loading coefficient, square 
both sides, and solve for F, 


? 
a‘ 


: 7 Sap 16C gE I s: 
F fo: / 7 vy 
ad aN 7B lesy rilez{agJ + I 
4C*q@ E Iyy 
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In terms of stress 
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_ 208 gd E ly, 
L’ Ixx 

If the load is applied at the bottom flange, the 
term We in the energy equation will be negative, 
reducing the amount of work done on the beams. 
which will thus be more stable. 

(13) Correction for Broad Flanges.—Formula (21) 
and subsequent variations are really only suitable 
for a long slender R.S.J. In practical cases it is 
found that the torsional warp which is set up in 
the flanges induces shearing forces which tend to 
resist buckling. The shear deflection of one of the 
Hanges over a short length 8 x is 

50a evil 
» - - » 


(34) 


rye 


und assuming that the moment of inertia of one 

Y . . 
Hange is ? t.e., neglecting lateral stiffness of the 
web, the work done in shear 
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| Reverting, for ease of working, to the loading 
| conditions of example (6), the energy equation will 
| be 

Wk + Rs + Wr 


(see formule 13-16) 


Re Rg 


Fry? mElyyy?(l+rP GJ y,? 





shallow beam this expression approaches unity, and 
as a rule varies between 1-1 and 1-4 for the usual 


ratios of =. 


Introducing this factor into formula (32), we 
have 


— = oP 4. mCA : 
4L 4Ls 3 4La® al r} | : = —" x 5 (32a) 
: 2 .)2 : 2 : 
at sa aT 42 = ple | Values of m can be put in the form of a table. 
2L: 4 4L 
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Fig. #4. 
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| Differentiate with respect to r, equate to zero, | 
| solve for r, substitute in the equation and simplify | 
| (see the method of formula (26) ) 











wd | ae ae Elyya® .. 
f GJEITI a | - 36) 
‘ ix L NX _ % sGuL | 
| This may be written as 
andm / « 
| = —— GJE Iyy, (36a) 
{= Fil A/ - 
where 
mE lyy a ™ 
| ar J + SoyLF (37) 
It may be assumed that a=d. For a long 


It should be noted that if the ends of the beam are 
fixed laterally m becomes 
/ Te mE Iya? 
\ “Ceo 
It will be noted that the inclusion of m will in 
some cases add considerably to the stability of the 
beam, but the extra stability due to the shear 
resistance of the flanges would appear only to be 
fully developed when the ends of the flanges at 
the supports are held in position as assumed in 
section (6). In practice this does not always occur, 
since when a beam is supported on cap connections 
or a beam bears on walls or piers the top flange 
may not be held in position and in such cases a 
certain amount of twisting occurs without any warp 
of the flanges. 


(T'o be continued.) 








COKE-OVEN AND BY-PRODUCT 
RECOVERY PLANT AT CLEVELAND. 


(Concluded from page 38.) 


CONTINUING an account of the new coke-oven plant 
erected at the Cleveland Iron Works, Middlesbrough, 
of Messrs. Dorman, Long and Company, Limited, by 
Messrs. Simon-Carves, Limited, Cheadle Heath, 
Stockport, we now propose to deal with the by-products 
plant for the recovery of tar, ammonia, benzole and 
naphthalene from the raw coke-oven gas. The plant, 
which is arranged on the so-called semi-direct system, 
was shown in elevation in Fig. 5, on Plate II, of our 
issue of July 9, while the general lay-out can be seen 
in Fig. 2, on page 36, ante. As shown in Fig. 4, on 
Plate II, the gas is conveyed from the coking plant 
to the by-product plant by way of four mains, carried 
on steel bridges over the coke-oven pusher track, on the 
far side of which they converge into two mains and 
continue thus up to the inlets of the primary coolers, or 
condensers, shown at o in Fig. 2 and in the foreground in 
Fig. 16, on page 126. The circulation of liquor within 
the gas mains is effected by two pumps, each of 
1,200 gallons per minute capacity, driven by electric 
motors. For each pump there is a standby set driven 
by a steam turbine. The spray-liquor delivery pipes 
are arranged in the form of a ring main and the 
circulated liquor, flowing down the raw-gas mains, is 
trapped just before the primary condensers into two 
large tar-catching and circulating tanks (n, Fig. 2), 
from which the liquor is decanted and recirculated. 

At the inlet of, the primary condensers the two 
streams of raw gas combine into one. The gas, which 
is at a temperature of from 80 deg. to 90 deg. C., passes, 
in parallel, through the five vertical multi-tubular 
condenser units of the plant during which it is cooled 
to from 35 deg. to 40 deg. C. This results in the 
deposition of a portion of the tar which the gas retains, 
and some of the ammonia, in the form of ammonia 
liquor. The remainder of the tar, which is now present 
in the gas in vesicular form, is then completely removed 
by electrostatic precipitators (p, Fig. 2), leaving the 
bulk of the ammonia to go forward in gaseous form 
in the gas stream. The tar-free gas then passes 
through the exhauster, located at g in Fig. 2, to the 
saturator (r, Fig. 2), where the ammonia is removed by 
combination with sulphuric acid and recovered directly 
as ammonium sulphate. After the saturator the gas 
is cooled, in the secondary gas coolers, shown at 8 in 
Fig. 2, by direct water sprays, to 20 deg. C., and 


| finally scrubbed with oil for the extraction of the 


benzole. 

Having thus briefly indicated the main features of 
the by-product plant, we may now describe some of 
the equipment employed in greater detail. The 
treating chambers of the four Simon-Carves electro- 
static tar precipitators, through which the gas passes 
in parallel, consist of steel towers containing nests of 
vertical tubes. In the centre of each tube is sus- 
pended a wire electrode, and when a high-potential 
is applied to this electrode an intense electrical field 
is created within the vertical tubes through which the 
gas passes, the tube forming the receiving electrode. 
The tar “fog” present in the gas becomes ionised, 
and the globules are violently thrown on to the walls 
of the tubes and disintegrated, the tar running down 
the tubes and flowing away through seal pots. It 
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is claimed that the efficiency of the removal of the 
tar is 99-9 per cent., and that at the outlet of the 
apparatus the gas is optically clear, actual tests 
having shown it to be freer from suspended matter 
than the works’ atmosphere outside. The tar- 
treating chambers are elevated on a concrete structure 
which is bricked in to house the electrical apparatus 
below. The works’ supply of 440 volts alternating 
current is first transformed to a pressure of about 
30,000 volts and then converted to direct current by 
oil-cooled Westinghouse copper-oxide rectifiers, from 
which high-tension leads are taken to the treating 
chambers. The current consumed in the detarrers is 
about 15 units per million cubic feet of gas. 

The ammonia liquor and tar removed from the gas 
in the primary condensers, detarrers, and catch tanks 
are collected in a low-level condensate tank from which 
the mixed condensates are pumped to a storage tank, 
provided with adjustable weir valves, where the liquor 
and tar are decanted off to flow to their storage tanks 
of 460 tons and 900 tons capacity, respectively. These 
storage tanks are seen on the left in Fig. 16, on page 126. 
About 130 tons of tar are produced daily. The 
ammonia liquor is delivered to the ammonia still, which 
is installed in the sulphate house, and is operated by 
exhaust steam. The still effluent is pumped away and 
mixed with the water for quenching the coke. 

The gas exhausters are turbine-driven sets designed 
and manufactured by Messrs. Richardsons Westgarth- 
Brown Boveri, Limited, Hartlepool, and are seen in 
Fig. 18. In the background are arranged the control 
panels of the plant, which indicate the pressure of the 
gas, in mm. of water, at various points throughout the 
installation. A photograph giving a general view of 
the exhauster house is reproduced in Fig. 17, which 
shows various service pumps in the foreground and the 
exhausters on the raised platform in the background. 
Two exhausters are installed, one being in reserve, and 
each is capable of handling 2} million cub. ft. of 
gas per hour against a pressure difference of 100 in. 
water gauge, at a speed of 4,250 r.p.m. They are 
two-stage machines with impellers of stainless steel 
and are direct-coupled to 800-h.p. single-stage pure- 
impulse turbines, also of Messrs. Richardsons West- 
garth-Brown Boveri design, operating at 120 lb. per 
square inch steam pressure and exhausting into a 
low-pressure steam main at 30 lb. per square inch 
pressure. The exhaust steam is used for process 
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work, The control of the suction created by the 
exhausters is effected by varying the speed. Steam is 
admitted to the turbine through valves, operated by 
oil pressure. In the oil pipeline a leak-off valve is 
inserted and this is controlled by a Reavell-Askania 
governor, the diaphragm of which is influenced by the 
pressure in the gas suction main. 

After passing through the exhausters, the gas, which 
is now under pressure, enters the sulphate plant for 
the absorption of the ammonia and its conversion into 
ammonium sulphate. The sulphate plant consists of 
two units, one of which is a standby, and each unit 
comprises a gas heater, saturator and circulating 
apparatus, salt-receiving pan and centrifuge. The gas 
heater, which maintains the process at the correct 
working temperature, is of the multi-tubular type and 
is connected to the low-pressure steam supply. The 
saturators, seen in Fig. 15 on this page, consist of 
steel castings about 18 ft. in diameter and lined with 
chemical lead and acid-resisting tiles. The gas stream 
enters the apparatus by way of a “cracker” pipe, 
bubbles through the acid bath and passes out through 
an acid-retaining apparatus. Two steam/air ejectors 
are provided in each saturator for delivering the 
crystallised salt to the receiving pans while vertical 
glandless motor-driven centrifugal pumps are used 
to circulate the acid liquor The sulphuric acid for 
the process is stored in two large low-level tanks, 
seen at b’ in Fig. 2, adjacent to a railway siding, and is 
continuously delivered by Kestner automatic elevators 
to an elevated feed tank connected to the saturators. 
As shown in Fig. 15, the saturators are arranged, in 
the open, outside the sulphate house, while inside this 
house, on an elevated platform lined with lead and 
paved with acid-resisting tiles, and shown in Fig. 19, 
page 126, is the apparatus for dealing with the salt 
ejected from the saturators and for the control of the 
process. The salt-receiving pans are of welded steel 
and are lined with lead and tiles. When completely 
filled with salt, the ejectors are stopped and the salt 
discharged through a gate-valve and chute to the 
centrifuging machine for preliminary drying. 

The centrifuges and salt-handling apparatus are 
capable of dealing with 2 tons of sulphate per hour. 
The centrifuges are totally-enclosed machines con- 
taining perforated phosphor-bronze baskets, about 
5 ft. in diameter, and mounted on a horizontal shaft 
directly-coupled to an electric motor and revolving 
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constantly at a speed of 450 r.p.m. The salt from the 
pan is fed directly into a mounting on the side of the 
casing of the centrifuge and we understand that by 
the time the last of the panful of salt is in the basket 
the drying is completed. With the machine still 
running, a cutting tool, traversed by a small electric 
motor, is brought up to the cake of dried salt in the 
basket and discharges it in a continuous stream on to 
a belt conveyor fixed below the machine. This takes 
the salt to a Wilton drying and neutralising machine, 
and the final product is conveyed by pneumatic means 
to the stock heaps in the sulphate store. The whole 
operation of filling, centrifuging, discharging and 
washing one panful of about 54 ewt. of salt occupies 
from six minutes to seven minutes, and when operat- 
ing at full output the make of sulphate is about 
40 tons per 24 hours, 

The gas, which has now been freed from tar and 
ammonia, leaves the saturators at about 50 deg. C., and 
is finally cooled by direct water sprays to 20 deg. C., 
before being scrubbed with oil for the recovery of 
benzole. Two final cooling towers, of riveted steel 
construction, and each 14 ft. in diameter and 118 ft. 
in height, are provided. These are indicated by ¢ in 
Fig. 2 and are also shown in Fig. 5, Plate II. The 
towers are packed with wooden grids, which are 
copiously irrigated by water from a central spray 
in the top of each tower. The first of the two 
towers acts as a pre-cooler in which the temperature 
is brought down to the dew-point of the naphthalene 
oils contained in the gas. In the second tower the 
grid packing of the lower half, where the gas enters, 
is irrigated by partly benzolised preheated oil bled 
from one of the scrubber circulating pumps. This 
absorbs the naphthalene, which would otherwise be 
deposited in solid form, and the naphthalene is subse- 
quently recovered in the benzole plant. The upper 
portion of this tower is irrigated by direct water 
sprays to complete the cooling of the gas. The final 
temperature of the gas is maintained constant by 
thermostatically-controlled valves in the water mains. 

Three benzole scrubbing towers are provided, each 
15 ft. in diameter by 127 ft. in height, and of construc- 
tion similar to that of the final cooling towers. The 
three towers are seen in Fig. 5, on Plate Il, and are 
indicated by ¢ in Fig. 2. The absorbing oil used, 
namely, creosote, is pumped from tower to tower and 
runs in counter current to the flow of the gas. The 
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base of each tower forms an oil reservoir in which the 
oil levels are regulated by float valves. As the finally 
benzolised oil is pumped directly from the last scrubber 
to the benzole stills, any alteration in the feed to the 
stills is thus automatically adjusted throughout the 
circulation system of the scrubbers. The service and 
circulating pumps for the scrubbers are all electrically- 
driven, and are installed in the exhauster house. Two 
units of distilling apparatus for the benzolised oil from 
the serubbers are installed in the benzole house. These 
two units, portions of which are seen in Fig. 14, on 
page 119, are capable of producing 12,000 gallons of 
creosote-free “‘once-run’’ benzole per day. Each 
distilling unit consists of a still operated by exhaust 
steam, a preheater, dephlegmating and condensing 
units, and an oil cooler formed of banks of heavily- 
galvanised pipes in serpentine form sprayed externally 
with water. The benzolised oil is regulated by means 
of a Kent flow-indicating meter and all temperatures 
and pressures are controlled by thermostatic valves 
and regulators, so that the plant works automatically 
and requires little or no supervision. A week’s storage 
of benzole is provided on the plant. No rectifying is 
carried out at Cleveland, all the spirit being sent to 
Messrs. Dorman, Long and Company’s central recti- 
fication plant at Port Clarence. The naphthalene 
fraction from the distillation is led to large shallow 
pans for crystallising out. These pans, which are 
indicated by z in Fig. 2, page 36, ante, are roofed over 
and an elaborate system of “* Fire Foam ” apparatus is 
installed for their protection. 

The cleaned coke-oven gas leaving the by-products 
plant is available not only for heating the ovens, but 
as a fuel for the steel furnaces, while a portion is also 
supplied to Messrs. Dorman, Long’s Redcar works. 
For this latter purpose two boosters, one of which is 
electrically-driven and the other steam-driven, are 
installed in the exhauster house. These supply the 
gas to the Redcar works through a 15-in. pipeline, 
which is 34 miles in length. The fuel-gas supply to 
the coke ovens is regulated by a Reavell-Askania 
governor in the return gas main, and, as long as there 
is only sufficient pressure available to supply the 
ovens demand, all other governors dealing with surplus 
gas remain automatically closed. As the pressure in 
the surplus-gas main rises, however, a diaphragm 
governor on the supply main to the gas booster opens, 
and further rises in pressure open, in succession, similar 
overnors to the steelworks mains and the gas bleeder. 
The latter is a triplex-pipe structure, the position of 
which is shown by f’ in Fig. 2; it is furnished with 
three governors set at progressive pressures. Since 
the completion of the contract, Messrs. Dorman, Long 
have decided to instal a gasholder, and a 750,000 
eub. ft. Klonne-type holder is now in course of 
erection. 

The first battery of 68 ovens and the coal and coke- 
handling and by-products plant commenced production 
on July 1, 1936, while the second battery of 68 ovens 
was put into service on November 2, 1936. A series 
of guarantee tests, conducted early this year, proved 
eminently satisfactory. Among the results obtained 
it may be mentioned that the guaranteed make of 
13,000 tons of blast-furnace coke, over 1}4-in. cube, 
per week was easily passed, the output actually recorded 
being 13,586 tons. It was, moreover, stipulated that 
the recovery of the tar and ammonia from the gas 
should be not less than 99 per cent. in each case, and 
that there should not be more than 2 grammes of 
benzole per cubic metre in the stripped gas. The 
tests, we are informed, showed that the residual tar 
in the gas was immeasurably small, that 99-47 per 
cent. of the ammonia was recovered and that there 
was only 0-96 gramme of benzole per cubic metre of 
cleaned gas. 

In conclusion, some additional data may be given 
regarding the water, electrical, and other services of 
the plant. The effluent hot water from the primary 
condensers and benzole-plant coolers flows by gravity 
over a Brotherhood chimney-type cooling frame of 
200,000 gallons per hour capacity, shown at d’ in 
Fig. 2. The cocled water is re-circulated, and make- 
up water is obtained from the town water mains. An 
entirely separate circulation system is maintained for 
the direct-spray gas coolers, the effluent hot water 
passing over a second cooling frame, of 72,000-gallon 
per hour capacity, shown .\t e’ in Fig. 2. 

Two electrical substations are provided and are 
referred to as the bunker and detarrer substations, 
respectively. Some allusion to both of these has 
already been made. Three-phase, 50-period current is 
taken either from the grid system or from Messrs. 
Dorman, Long's works’ generating plant at 11,000 volts. 
In the bunker substation the voltage is transformed 
down to 2,750 for distribution to the coke-oven 
plant and the by-products and coal-handling plants. 
The station contains the main 11,000-volt switchboard 
and a 2,750-volt distribution switchboard. At the 
detarrer substation another 2,750-volt distributing 
switchboard is installed, carrying duplicate incoming 
feeder panels from the bunker substation, a selector 
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switch for these duplicate feeders, and a panel con- 
trolling a 650-kVA 2,750/440-volt transformer for the 
by-product plant. As already stated, the electrical 
apparatus for the electrostatic tar precipitators is 
also housed in this substation. All motors of 110 brake 
horse-power and over are supplied at 2,750 volts and 
others at 440 volts. A full complement of instruments 
is provided for the control of the plant. Pressure- 
indicating and recording is effected by ring-balance 
strip-chart instruments supplied by Messrs. Drayton 
Regulator and Instrument Company, Limited, while 
Messrs. Cambridge Instrument Company, Limited, 
were responsible for the recording pyrometers and 
thermometers. All the volume-measuring instruments 
were made by Messrs George Kent, Limited. 








LETTERS TO THE EDITOR. 


THE FIVE-YEAR ROAD PLAN. 
To THE Epiror or ENGINEERING. 


Srr,—In the General Election of 1935, Mr. Neville 
Chamberlain, who was then Chancellor of the Exchequer, 
said, in a broadcast on November 2, with reference to 
road improvements: ‘I am in a position to tel] you 
to-night, for the first time, that we are now embarking 
upon a Five-Year Plan which will involve the expendi- 
ture of no less than 100,000,000/.” This was generally 
accepted by both the public and those directly con- 
nected with road transport as a promise that the work 
contemplated would be carried out within the period 
stated. 

Nearly two years later, we find that only one-tenth 
of the amount in question has been expended, and 
during the debate on Friday, July 9, on the Ministry 
of Transport vote, Captain Hudson, Parliamentary 
Secretary to the Ministry, said: ‘“ 1 do not think that 
there was any pledge that the work would be completed 
in five years.” 

In view of this statement, it would seem that the 
definition of ‘“‘a Five-Year Plan” needs clarification. 

Yours faithfully, 
R. Gresuam Cooke, 
Secretary, British Road Federation. 
120, Pall Mall, 8.W.1. 
July 22, 1937. 

Norr.—This matter was referred to in a leading 

article in our issue of July 2 (page 15, ante).—-Ep. E. 











‘GASTRIC SICKNESS FROM THE 
INHALATION OF ENGINE EXHAUST. 


To tHe Eptror or ENGINEERING. 


Str,—I have been very much interested in reading 
Report No. 79 of the Medica] Research Council entitled 
“An Investigation into the Sickness Experience of 
| London Transport Workers, with Special Reference to 
Digestive Disturbances,”* by Dr. A. Bradford Hill. 
| This Report definitely establishes the fact that omnibus 
| drivers and conductors (especially the latter) suffer 
from gastric sickness to a markedly greater extent than 
| the men engaged in similar duty on tramcars. I have 
not found in this Report that any explanation has been 
given to account for this, but I think on past experience 
that it is undoubtedly due to the habitual inhalation of 
air contaminated by exhaust gases. 

Some forty-five years ago, when in employment in 
a gas-engine works in this city, in the course of which 
I spent a great part of my time in the test shop, on 
| several occasions I found myself affected by some 
| gastric trouble which my medica] man described as 
| gastric catarrh. I was at that time in close touch 
with the late Dugald Clerk, who told me he had had 
the same experience when similarly occupied, and attri- 











-| buted it to the presence of carbon-monoxide from 


exhaust leakage. In those days we were none too 
careful when coupling up engines for test, and the 
exhaust-pipe joints were often leaky. Moreover, in 
my day we had just introduced the tube-igniter and 
in inspecting this to ascertain that the tube was 
properly heated, one frequently inhaled products of 
incomplete combustion.t I mentioned what I believed 
to be the cause of my trouble to my medical man, 
but only when he had met with a similar case, the son 
of a Mr. Muscott (of a firm of tanners), who had taken 
personal charge of an engine we had then recently 
supplied, was he convinced. 

Whether due to carbon-monoxide or some other 
| product of incomplete combustion, it is certain that 











* H.M. Stationery Office. Price 6d. net. 

+t If one allowed a large aperture, so that carbon- 
monoxide, if formed, could burn off, the bursting of a 
tube had been known to do serious injury, consequently 
the top of the chimney was usually drilled with a large 
number of small holes which acted incidentally as a 
flame stop. 
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continued smal] doses of contaminated air may result 
in gastric disturbance and illness. 

It is of interest to observe that as the fumes from a 
modern Diese] do not have the pungency of those from 
a petrol engine (as usually met with), there is reason 


improvement with the increased use of the Diese! 
engine. 
In view of the fact that the Report does not suggest 
any explanation of the facts set forth, it appeared to 
me that an account of this history might be of value. 
Yours faithfully, 
F. W. LANCHESTER. 
Oxford-road, 
Birmingham. 
July 22, 1937. 








CO-ORDINATION BETWEEN 
SHIP-MODEL TANKS. 


TuE informa] association of the superintendents of 
the principal ship-model testing tanks throughout the 
world, for the discussion of problems of mutua] concern 
and more especially for the purpose of co-ordinating 
the presentation of experimental] results obtained, 
simplifying methods of working and developing tech- 
nique in the light of new researches, began with a 
meeting in Hamburg in 1932 and was continued at 
London in 1933, at The Hague (1934) and in Paris 
(1935). There was no meeting in 1936, but the series 
was resumed in the present year, the fifth meeting 
being held in Berlin from May 26 to May 28, when 
superintendents attended from ten countries. An 
official report of the meeting has now been issued. 
from which it appears that the most important subject 
under discussion was the determination of the additions 
to be made to the recognised Froude values of surface 
frictiona] resistance on account of form and roughness. 

Some resistance measurements showed no need for 
any addition on account of calculable form influence, 
as the decrease of surface frictional resistance due to 
the breaking away of the boundary layer was greater 
than the increase due to the corresponding eddy 
resistance. The determination of form resistance by 


the model’s wave resistance. Too few data exist, the 
report continued, for the formulation of numerical] laws 
for surface roughness additions; hence, there was 
need of further trials before these additions could be 
accurately planned on the basis of the Géttingen 
experiments with sand roughness, allowing for the 
type of ship, quality of construction, speed-length 
ratio, and the condit.on of growths on the hull. It 
was des‘rable, also, to improve the existing methods 
of measurement. A further point discussed was the 
addition to be made to the trial power on the measured 
mile to take account of the time of service during each 
season of the year on the different trade routes. 

Models of four newly-built sister ships would be 
tested in a number of tanks, following an Italian 
suggestion, to allow of a comparison of the several 
power estimates, and a check on these estimates by 
trial measurements on the ships themselves, over a 
wide range of speed. In the absence of accurate 
data the specification of a minimum Reynolds’ number 
for screw experiments conditioned by the viscosity 
had to be postponed to a future meeting, temporary 
limits being assumed meanwhile, adherence to which 
would prevent too severe a scale effect in model screws. 
Experiments on screw models of different sizes, carried 
out in a number of tanks, would yield useful informa- 
tion on this point. Calculations for the design and 
comparison of ship screws by the vortex theory showed 
large deviations from the measured values in some 
tanks, while other tanks obtained good agreement by 
using special allowances for blade interference, &c. 
Further model-screw experiments should be under- 
taken to check an improved method of evaluation 
proposed for the analysis of important factors. These 
investigations should cover as large a loading range as 
possible. The importance of the meeting was empha- 
sised by invitations received from the Commander-in- 
Chief of the German Navy, from the Rector of the 
Technical University of Berlin, and from the Prussian 
Research Establishment for Hydraulics and Ship- 
building. At the conclusion of the conference the 
President of the Rome Tank extended an invitation 
to the superintendents to meet at Rome in 1939. 








Boys Requirep ror Royat Air Force.—The Air 
Ministry announces that approximately 400 boy entrants 
will be required by the Royal Air Force in September, for 
training as armourers, photographers, and wireless opera- 
tors. Candidates must be between the ages of 15} and 
17} on September 1, 1937. Those selected will receive 
a sound trade training, with opportunities for promotion. 
Full particulars are contained in Air Ministry Pamphlet 
54, obtainable free from the Inspector of Recruiting, 
Royal Air Force, Victory House, Kingsway, London, 
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to suppose that the combustion is more complete. If 
this be so, the conditions should be showing some 





measuring sinkage permitted a better determination of 
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LABOUR NOTES. 


LANCASHIRE proposed the following resolution 
at the annual conference in Blackpool last week of 
the Mineworkers’ Federation.‘of Great Britain :— 

That, in view of the rising increase in the cost of 
living, and having regard to the unsatisfactory nature 
of the settlement of the flat-rate grants in 1936 with 
the lack of uniformity in the different districts, and 
also having regard to the fact that the Joint Consulta- 
tive Committee which was established as part of the 
settlement, has failed to fulfil our expectations, we make 
an immediate application for a uniform flat-rate 
advance of 2s. 6d. per day for all members 18 years of 
age and over, and ls. 3d. per day for members below 
is.” It was agreed, after discussion, that the resolu- 
tion should be referred to the executive committee 
to decide on the form of the application and when it 
should be made. 





Mr. Ebby Edwards, the genera] secretary of the 
Federation, said that the conference had taken a wise 
decision. The delegates had relegated the whole 
question of the wages position to the national] executive, 
which would thoroughly examine the situation. There 
was a danger in staking a claim in a time of prosperity 
when there might be a reaction later. e whole 
trouble from which the industry suffered was lack of 
proper organisation. Until it was unified—and it 
could be unified even under capitalism—there could 
be no prospect of a general wages advance all over the 
coalfields, because the different economic conditions 
existing in the various districts had to be considereds 
If the Government was of the same opinion as it was 
a short time ago, it was hopeless to appeal to it for a 
subsidy. They must have either proper organisation 
or a Government subsidy. They could not, however, 
see any hope of the Government subsidising the export 
trade, and when the present programme of armament 
production fell off, the demand for inland consumption 
would be seriously affected. 


Mr. Joseph Jones, the president, said that the 
campaign of 1936 was intended primarily to secure 
an immediate advance in wages and, in the second 
place, to improve, as far as possible, the wage-paying 
capacity of the industry. They obtained, in addition 
to wages advances in different districts, the selling 
schemes and the establishment of the National Joint 
Consultative Committee. He suggested, theréfore, 
that their only complaint could be that they had been 
denied representation in connection with the selling 
schemes. The Joint Consultative Committee could 
not be expected to accomplish in ten months what 
it had been found impossible to achieve in ten years. 
Asked whether the policy of the Federation was that 
the districts should rely on their own economic circum- 
stances, Mr. Jones replied that he was afraid they must, 
unless they were prepared to pool their resources. 
There were only two ways; either the districts must 
voluntarily agree to subsidise or assist each other or 
there must be external assistance by the Government. 
[t was hoped, however, to get some uniformity through 
the process of unification. 


The conference unanimously adopted a resolution 
calling for a new drive for safety in mines. The 
districts were urged to make more use of the section 
of the Coal Mines Act of 1911 which provides for work- 
men inspectors, and to insist that the cost of inspection 
of that character should be paid by the State. The 
resolution also declared that “in view of the Gresford 
disaster ” deputies should be appointed by the men 
and paid by the State, and continued as follows :— 
* Realising the increased risk to life and limb resulting 
from the operation of the piece-work system, the con- 
ference urges the executive to use all its influence 
and power to secure its abolition; also the executive 
shall seek to amend the Coal Mines Act so as to make 
illegal all overtime and limit all coal-filling and produc- 
tion to five days a week in order that the week-end 
be used entirely for repair work, keeping airways 
and travelling roads in good order and thus ensuring 
that the pits are cool and safe during the coal-getting 
period.” 





Mr. Edwards, the general secretary, moved for the 
executive a resolution that, in view of the immense 
development of mechanised mining with its speeding 
up and consequent disastrous effects on the health of 
the workmen, and the widespread unemployment in 
and severe competition between the different coal- 
producing countries, the conference should instruct 
the Federation to take all possible steps, nationally 
and internationally, to effect a reduction of hours of 
labour in all coal-producing countries. He said that 
if the British Government and British employers 
continued to refuse to play their part the British miners 








would be bound to take every legitimate action to 
secure a reduction of hours; this resolution was 
carried. 


A resolution submitted by South Wales proposed 
that equal rights within the Labour Party should be 
granted to all trade unionists paying the political levy, 
and called on the Federation to place a resolution on 
the agenda of the Labour Party conference to rescind 
all resolutions preventing such members representing 
their unions on loca] Labour parties or at the Parlia- 
mentary conference. It was defeated by 413,000 votes 
to 130,000. A resolution from Durham called for the 
unity of all sections of the working-class movement in 
view of “growing and urgent problems.” It was 
defeated by 284,000 votes to 259,000. 





At a private session, Kent moved the following 
resolution: “‘ That the executive be instructed to 
prepare, as soon as practicable, a scheme for the 
formation of one national] association for all mine- 
workers and to place the scheme before a special 
nationa] conference for consideration and endorsement.” 
It was stated officially after the discussion, that the 
conference had accepted the principle of the resolution 
on the understanding that the districts would, in the 
meantime, consider and decide on the formation or 
otherwise of one national organisation. When the 
replies have been reviewed, the executive will prepare 
a scheme and cal] a national conference, probably in 
London, towards the end of the year. 





The workpeople of Messrs. D. Andersons and Sons, 
Limited, Stretford, Manchester, have received in their 
latest pay envelopes a letter from the board intimating 
that, in future, all employees shall have a week’s 
holiday with full pay. The scheme will come into 
operation this year in the August Bank Holiday week. 


It is officially stated that in the first six months of 
the current year, the income of the unemployment 
insurance fund has been 31,807,0001. and the expendi- 
ture 21,683,000/., leaving a surplus of 10,124,000/. 


Stating the case for the railway companies before 
the Railway Staff National Tribunal] in London last 
week, Mr. Kenelm Kerr, assistant genera] manager 
(staff) of the London and North Eastern Railway 
Company, said that the claims of the three unions fell 
into two groups: (1) Those for the restoration of 
deductions from earnings and variations of conditions ; 
and (2) those for new and expensive improvements in 
pay and conditions. The deductions and variations 
were awarded by the National Wages Board in the 
light of the serious fall in the net revenue of the industry 
from the level of 1929 to that of 1930, with the prospect 
of a further decline, though not so serious as in fact 
actually occurred. Only about half the value of the 
original relief awarded to the companies was still in 
force, yet even now the net revenue had not regained 
the level of 1930, on which the whole of the relief was 
awarded. The discontinuance of the remainder of the 
relief was not justified until the industry had regained 
a position better than that on which the relief was 
originally granted. 


The other claims submitted by the trade unions 
were, Mr. Kenelm Kerr went on to say, for new and 
expensive improvements in pay and conditions in 
excess of the level of the national agreements, which 
were made in 1919 and 1920, not by the companies, 
but by the Government, which then had possession of 
the railways for War purposes. The agreements were 
made in a spirit of excessive optimism at a time when 
cost of living, and therefore wage rates, were at a far 
higher level than to-day, and at a time when the 
financial position of the companies was better than it 
was to-day. The cost of living was then 125 per cent. 
above pre-War; to-day it was only 55 per cent. above 
pre-War. The level of wage rates of the railway 
conciliation grades, after allowing for the deductions 
and variations, stil] stood at 119 per cent. above 
pre-War. The railwaymen enjoyed already a better- 
ment in real wages of 41 per cent. on wage rates. 
On earnings the betterment was even greater, being 
as high as 50 per cent. 


Recent and prospective increases in traffic, as well as 
the arrears recovered from rates and rating relief, 
were taken into account by the Tribunal in awarding 
concessions to the staff in July last, Mr. Kenelm Kerr 
stated. The allegation of Mr. Marchbank for the 
National Union of Railwaymen that there were 120,000 
employees receiving less pay than 50s. a week was not 
accurate in its application to actual earnings as distinct 
from wage rates. Taking account of actual earnings, 
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there were only 68,000 of the conciliation grades on less 
than 50s. a week, or 20-7 per cent. ; 55,300, or 16-8 per 
cent., on less than 48s. a week ; 42,900, or 13 per cent., 
on less than 46s. a week; 23,300, or 7 per cent., on 
less than 44s. a week; and 9,400, or 2-8 per cent., on 
less than 42s. a week. 


According to Mr. Kenelm Kerr, the estimated 
cost of the claims of the three railwaymen’s unions 
is 9,301,000/. The consequential effect of raising the 
lowest minimum wage by 10s. to 50s. a week would 
probably be, he told the Tribunal, a demand by other 
grades for a similar amount, involving possibly a total 
of 16,000,0001. It should be remembered, Mr. Kerr 
added, that the minimum was accepted by the railway 
trade unions as part of the nationa] agreements, 
which were settled at a time when the cost of living 
was far higher than at the present time. Labour’s 
share, he added, of the profits of the industry had 
increased by 107 per cent., compared with 1913, 
while the share received by capital for the same period 
had decreased by 21 per cent. 


Addressing the annual conference of the British 
Medica] Association at Belfast last week, Mr. Ernest 
Bevin, general secretary of the Transport and General 
Workers’ Union and chairman of the Trades Union 
Congress Genera] Council, said that he hoped that 
before long the new joint committee of the Association 
with the Trades Union Congress and the Departments 
of State concerned would examine the whole problem 
of the health of the workers with a view to the estab- 
lishment of a co-ordinated medical service, a compre- 
hensive research organisation, a reorganised panel 
service and a more rapid and practica] application of 
scientific discovery to the needs of the medical] service. 


As experiments, Mr. Bevin suggested that twenty or 
thirty medical practitioners should poo] their panel 
patients; that the State or public authorities should 
provide the necessary building accommodation and 
equipment for special clinics ; that each medical prac- 
titioner, while continuing as a genera] practitioner, 
should have an opportunity to specialise in some phase 
of industria] work ; that works’ doctors should partici- 
pate in the work of the clinics and act as part of the 
general practitioners’ service; that there should be 
close contact between the clinic, hospitals and research 
institutes and every facility given to the carrying out 
of such work; and that the diagnosis of various 
cases should be sent to the appropriate research insti- 
tutes for investigation and record and the prompt 
application of the most up-to-date treatment. 


The records thus obtained, Mr. Bevin said, would 
be of tremendous value to the medical service and 
would assist to conquer the workers’ fear, primarily 
for economic reasons, of medica] examination. If, 
he added, the health problem could be viewed from 
the point of view of capital value it would be possible 
to arrive at a better estimate of the cost to the nation 
of its neglect. The only capital a worker had was his 
skill and his ability to work. In Mr. Bevin’s opinion, 
the loss of value, if it could be translated into capital, 
resulting from the lack of proper health standards 
for the workers, represented a greater total than under 
any other head. 








CompaNy REGISTRATIONS IN ENGLAND.-—According 
to a statistical report compiled by Messrs. Jordan and 
Sons, Limited, 116, Chancery Lane, London, W.C,2, 
227 new public companies and 6,553 new private com- 
panies, representing a total capital of 70,041,3391., were 
registered in England during the half-year ending June 30, 
1937. Companies concerned with electricity, water and 
gas totalled 269, with an aggregate capital of 3,682,9601., 
engineering companies numbered 427, the capital 
involved being 5,018,9601., while 81 companies dealing 
with metals and representing a total capital of 924,0551., 
and 90 mining and quarrying porepensse having an 
aggregate capital of 7,257,4001. were also registered. 





“News CuHronicte”’’ Scnoots Exxisirion.—Last 
November, our contemporary, the News Chronicle, 
organised a competition in which architects were asked 
to put forward designs for new schools. Some 250 
complete designs were submitted and, as a result, it has 
now been decided to arrange an exhibition of school 
equipment, using the term in its widest sense. This 
exhibition will be held at the Dorland Hall, Regent- 
street, London, 8.W.1, from December 20, 1937, to 
January 12, 1938, and separate sections will be devoted 
to the latest methods and equipment employed in 
laboratories, workshops, libraries and gymnasia. A 
further section will cover careers and another hobbies, 
while other features will be sun-ray, air-conditioned and 
air-raid safety rooms. Exhibitions of radio, television 
and photography are also being arranged. A programme 
of debates and demonstrations is being prepared. 
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DYNAMIC -BALANCING M ACHINE 
WITH DIRECT-MEASURING 
ATTACHMENT. 


ON several occasions, in dealing with testing appara- 
tus manufactured by Messrs. Carl Schenck, G.m.b.H., 
Darmstadt, we have described their dynamic- 
balancing machines, but hitherto these have been 
either of the heavy type, such as the 60-ton 
machine constructed by them for the Victoria Falls 
Power Company,* or light units intended for the 
routine testing by unskilled Jabour of such quantity- 
produced components as armatures for small high- 
speed motors.t In both of these instances, how- 
ever, the function of the machine has been primarily 
to indicate the angular position of the radius on 
which the compensating weight must be located, 
the amount of the weight being found by a pro- 
cess of approximation and repeated testing. The 
60-ton machine was fitted with an electrical device 
for indicating the magnitude of the oscillations, but 
to correct them the method of trial was still employed. 
An experienced operator can carry out dynamic 
balance tests with a speed that appears quite remarkable, 
especially in dealing with a run of sensibly uniform 
rotors, but the prospect of further time saving, by 
reducing the time spent in approximating to the 
correct adjustment, is sufficiently wide to be attractive. 
In a machine lately produced by Messrs. Schenck, 
and shown at the Leipzig Fair this year, an attempt has 
been made to effect this reduction and, by comparative 
means, to give an immediate quantitative value to the 
required compensation 

The machine, which is illustrated in Figs. | to 3 on 
this page, with an armature in position for testing, 
embodies the usual system of two bearing pedestals or 
frames, longitudinal!y adjustable along a machined bed, 
to suit test units of different lengths, by means of hand- 
wheels connected to pinions engaging with a rack. 
The shaft of the rotor to be tested rests in spring- 
supported roller bearings which can be separately fixed 
or left free to vibrate under the action of the un- 
balanced forces, by setting the handles seen projecting 
from the two quadrants at the front of the frames. Any 
vibration occurring when either of the bearings is free 
is shown on the corresponding dial indicator, mounted 
on a column at the tack of the frame. Vertical 
adjustment of the bearirgs is provided, to bring the 
axis of the rotor into line with that of the telescopic 
driving shaft, from which it is driven through a pin- 
type coupling to avoid interference with the vibrations. 
The shaft is mounted in bearings located within the 
box pedestal at the right-hand end of the machine, 
through which it is extended to carry a driving pulley, 
grooved to take twin Vee-belts. The top of the pedestal 
forms a measuring table. Before considering the 
arrangement of the compensating and measuring 
apparatus, however, it is desirable to refer to Fig. 1, 


* See ENGINEERING, vol. cxxvii, page 38 (1929). 
+ lbid., vol. exxiv, page 202 (1927). 
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matically outlined; and to Fig. 3, which shows how 
the principle is applied in practice. 

In Fig. 1, the shaft carrying the test specimen is 
shown connected, through the flexibly - mounted 
bearings, to a parallel shaft on which is a dise provided 
with a compensating weight, arranged to slide axially 
in association with the vertical scale on the measuring 
table. Two points mounted respectively on the top 
and bottom edges of the measuring table cau be set 
so that their longitudinal separation on the table 
equals to scale the distance between the points of 
oscillation of the test specimen, and are connected by 
a diagonal thread which intersects the scale and 
is continued within the bed to link the two pedestals 
as shown in Fig. 3. The secondary shaft is driven by 
chain from the main shaft, the driven pulley being loose 
upon it and held by a pin on the shaft, which slides in 
a helical slot in the pulley boss. An axial movement 
within the pulley boss therefore imparts a rotation 
to the shaft relatively to the main shaft, and the angular 
position of the compensating weight is correspondingly 
varied in relation to the test specimen. Thus the 
secondary system of unbalanced forces generated by 
the compensating weight can be adjusted relatively 
to the primary system generated in the specimen until 
they oppose and cancel each other, this state being 
indicated when the pointer of the appropriate bearing 
indicator ceases to oscillate. It is to be understood 
that the two bearings are not simultaneously free to 
vibrate ; each in turn is held rigidly while the move- 
ment of the other is tested. 

The general appearance of the machine is illustrated 
by Fig. 2, in which most of the principal parts can be 
| readily identified. Of the controls on the measuring 
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above, in which the principle of operation is diagram- | cabinet, the handwheels on the front adjust the com- 


pensating weight, and the projecting knob at the right- 
hand end operates a clutch to disconnect the mechanism 
from the test body. The adjustable bridge spanning 
the open bed of the machine beneath the test armature 
is &@ measuring device for determining the inclination 
of the diagonal cord between the pedestals, as a pre- 
liminary to setting the terminal points of the corre- 
spondingly inclined cord on the measuring table. 

The linkage actually employed to connect the bearing 
supports with the compensating weight and to indicate 
the relation on the measuring table is shown as an 
isometric diagram in Fig. 3. Each bearing consists 
of a pair of rollers mounted in the upper (horizontal) 
side of a right-angled triangular frame, the vertical 
side of which is produced downwards and coupled to a 
crank-arm mounted on a longitudinal shaft within the 
bed. The frame is pivoted at its apex, and at a point 
approximately at mid-length of the hypotenuse is 
attached the locking lever, incorporating a compression 
spring, and terminating in the handle projecting through 
the quadrant of the bearing pedestal. When the spring 
is fully compressed, both supporting rollers are firmly 
held, but by releasing the spring pressure, the front 
roller is permitted to move under the vibratory action 
of the rotor shaft, and transmits its movements through 
the crank to the longitudinal shaft in the bed. A 
similar but opposing torsional action is imparted to the 
longitudinal shaft by the compensating weight, when 
the adjustments of its axial and angular positions have 
been correctly made by means of the two handwheels 
on the cabinet, and the intersection of the measuring 
thread with the scale then gives a direct reading in 
centimetre-grammes of the product unbalance x 
radius. The angular position of the unbalance is 
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CINDER-RECOVERY SYSTEM FOR BOILER PLANTS. 




























































































CONSTRUCTED BY MESSRS. UNITED CONVEYOR CORPORATION, CHICAGO, ILL., U.S.A 
Fig. 2. 
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shown on a dial at the left-hand end of the measuring 
pedestal, and therefore out of sight in Fig. 2, and 
from these indications can be seen the magnitude of 
the correcting weight required, and the point on the 
test specimen at which it should be located. It is not 
necesary to run the machine at a fixed speed, as either 
the tension of the bearing springs or the speed of the 
driving motor can be varied to bring the system into 
the resonance range; neither is it necessary to 
reverse the tested rotor in the bearings to obtain 
readings for the two positions. 

The machine, which is distributed in Great Britain 
through the agency of Messrs. John Phillipson and 
Company Limited, 59-60, Petty France, London, 
S.W.1, is built in two sizes, identical in principle, but 
differing slightly in the arrangement of the compensating 
mechanism. The smaller size, known as the A 1 type, 
is suitable for testing rotors weighing from 11 Ib. to 
110 Ib., measuring from 2 in. to 19} in. in diameter, 
and having shafts between } in. and 2? in. in diameter. 
The distance between the bearing supports may be 
varied between 4 in. and 43 in. In this t the 
compensating mechanism is contained within the bed 
of the machine. The larger, or A 2, type, to which the 





accompanying description refers, has a capacity rang- 
ing from 44 lb. to 440 lb. weight of the test rotor, 
which may vary in diameter between 4 in. and 39} in., 
in shaft diameter between 1} in. and 6 in., and in length 
between the bearing pedestals, between 12 in. and 75 in. 
These are the standard dimensions, but it is under- 
stood that they can be varied slightly to suit special 
requirements. 








CINDER-RECOVERY PLANT 
FOR BOILER INSTALLATIONS. 


In the heat-balance sheet of an evaporative boiler 
test there is generally a deduction to be made for 
unconsumed fuel consisting either of cinders or dust. 
The losses due to this unconsumed fuel may be, in large 
measure, accountable for the drop in thermal efficiency 
of a boiler when the load is increased, particularly in 
modern installations with water-cooled furnaces and 
working under forced draught. This view is supported 
by some tests carried out by the Brooklyn Edison 
Company. In these tests the overall efficiency of the 
boiler dropped from 88 per cent. at low rating with a 
cinder loss of 0-2 per cent. of the weight of fuel fired, 
to 78 per cent. at high rating with a cinder loss of 
8 per cent. It is stated that this increase in cinder 
loss was responsible for about 80 per cent. of the 
drop in efficiency. The matter has received consider- 
able attention in the United States, and by way of 
illustration we give below some particulars of the 
system developed by Messrs. United Conveyor Cor- 
poration, 1200, Old Colony Building, Chicago, Illinois. 

Two main methods are in use. In the first the 
whole of the dust is intercepted before it leaves the 
boiler, and is then delivered to the coal bunker. The 
heavier material is trapped in hoppers at suitable 
positions in the boiler, and the lighter material, generally 
known as fly ash, in other hoppers nearer the gas exit. 
The hoppers are self-discharging through a control 
valve, and the outlets are connected to a pipe in 
which a vacuum is maintained. The collected material 
is delivered to a receiver in which the fine incombustible 
ash is separated from the larger combustible material 
and is accumulated in a storage tank, whence it is 
delivered to the coal bunkers. In some cases the fine 
ash from the tank is mixed with water and conveyed 
by pipe line to waste land it is desired to reclaim. 
The vacuum is maintained either by a motor-driven 
air pump or by a steam-jet exhauster of the ejector 
type. In the second method, the collected material 
is returned directly to the furnace, and it is this method 
which is here dealt with in some detail, a typical 
example of its application being shown in Figs. 1 to 3, 
on this page. Itis understood that both methods are, in 





general, applied only to boilers of the water-tube type 


in which the several passes, with their change of 
direction, &c., afford appropriate siting for the hoppers 

It would appear at first sight that the second method 
merely re-circulates the material with ultimate accumu- 
lation in some part of the boiler. This is not the case if 
the stream of material is introduced into the furnace 
at a hot zone, and if it is accompanied by an adequate 
supply of secondary air. In the lay-out illustrated in 
Figs. 1 and 2, the material is discharged just above the 
chain-grate stoker and the top of the furnace. The 
cinders and ash are collected at the last pass of the 
boiler and at the air heater, respectively. The several 
connections can be best made out in Fig. 2. All lead 
to the ejector discharging into the furnace, which 
apparatus is, virtually, a pulverised-fuel burner 
actuated generally by a jet of steam, hence the name 
“ Steamatic ejector,” by which it is distinguished in 
Fig. 1. 

The ejector consists of a series of Monel-metal 
nozzles cast in an annular ring of Durite iron and 
directed into a Venturi tube of the same material. 
It creates the necessary air flow through the pipes to 
draw the cinder and ash from the hoppers and discharge 
it into the furnace. The self-feeding intakes regulate 
the capacity in proportion to the amount of the air 
flow, which is controlled by regulation of the steam 
to the ejector. The secondary air supply is delivered 
to the ejector casing by a forced-draught fan, the duct 
from which is visible in the foreground of Fig. 3, 
which shows a steam-actuated ejector in place on a 
boiler casing. Steam is stated to be the most economical 
medium to use, the consumption being, as a rule, 
between 200 lb. and 300 lb. per ton of material dis- 
charged, improvement of combustion being, moreover, 
effected. Some of the plants using this method of 
cinder reclamation are, further, stated to find it useful 
as a means of dealing with a sudden peak load. The 
steam ejector can be used without forced draught in 
installations where a good natural draught is present, 
and, alternatively, the ejector may be operated by 
compressed air, though the secondary air supply is 
still needed. Operating costs in the United States are 
stated to be about 16 cents per ton of material handled 
when compressed air is used, as against about 6 cents 
with steam. 

It will be noticed, in Fig. 2, that a connection is 
provided for vacuum sweeping on the ejector. This 
can be used with a vacuum sweeper, similar to the 
domestic type, for keeping the boiler house clean, and 
the firm also manufactures separate cleaning apparatus 
for this purpose, with discharge to the furnace or to a 
container, &c., as desired. The general system of 
cinder reclamation described above is modified to suit 
different types of boiler and methods of firing. For 
instance, with pulverised-fuel firing the material is 
fed by the Steamatic ejector to the normal burner. 
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Quoting some working data supplied by Messrs. United 
Conveyor Corporation, it may be noted that with a 
plant burning 50 tons per day, 2 tons of cinders and 
ash may be collected, and taking a conservative estimate 
of 50 pe r cent. of this material being combustible, a 
saving of 1,400 dols. a year may be effected with coal 
at 4 dols. per ton. The incombustible dust, if not 
separated as already de scribed, is finally reduced to a 
high degree of fineness, and passes out with the waste 
gases. In some instances, however, gas-washing appa- 
ratus is installed which traps the dust finally. 








ANNUALS AND REFERENCE BOOKS 


F.B.J. Register of British Manufacturers, 1937-38 

It is, of course, not necessary to state that the letters 
F.B.1. forming part of the title of this authoritative 
directory stand for the well-known Federation of 
British Industries, which has published this, the 
seventeenth annual edition, from its headquarters at 
21, Tothill-street, London, 8.W.1. The original object 
of the work, viz., that of informing buyers overseas 
of what Britain has to offer and by whom their require 

ments may be adequately filled, is well maintained in 
the new edition. It would be difficult to find anything 
not included in the list of over 5,000 different headings 
of goods and services, but nevertheless should some 
very out-of-the-way product be required, the Federa 

tion is ready to supply, gratuitously, the names of 
firms specialising in it. This is only one of the ways in 
which help is offered, another being the maintenance 
of a special department which deals with applica- 
tions of overseas firms desirous of securing the repre- 
sentation of British manufacturers in their respective 
countries. The list already alluded to is admirable in 
its clarity, the headings being alphabetical and the 








names of firms only being given, the addresses and 
j | 


other particulars of such firms being provided in a 
separate section. Much miscellaneous information 
also to be found in other sections, of which one, a useful 
one gives an alphabetical list of brands and trade 
names, these generally cryptic designations being often 
all that an enquirer can remember by way of identifying 
a product in which he interested. The book 
distributed free to selected manufacturers and mer- 
chants at home and abroad, but to render it available 
to the general public it can also be purchased from the 
publishers, the price being 15s. for the United Kingdom 
and 10s 


1s 


Is 
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for overseas. 








Curmna-CLtay Propvuction In THE UNrrep STaTEs 
The output of kaolin, or china clay, during 1936 reached 
the record high level 638,939 short tons, valued 
at 4,537,738 dols., according to a report recently 
issued by the United States Bureau of Mines, this figure 
representing an increase of 20 per cent. over the previous 
record tonnage, in 1930. Georgia was the leading pro- 
ducer, with 419,395 short tons, other producing states 
being North and South Carolina, Pennsylvania, Florida, 
Virginia and California 


ot 


LEVERHULME Reskarcn FELLOWSHIPS AND GRANTS, 
The announcement by the Leverhulme Research Fellow 
ships Committee of the 1937 awards of fellowships and 
grants discloses that three of the fi llowships are for the 
atudy of subjec ts of engimeering interest. Professor 
D. H. Bangham, of the Egyptian University, Cairo,will 
undertake a research on the wetting of solid surfaces and 
the phenomena of spreading liquids thereon ; Dr. C. W 
Davies, of Battersea Polytechnic, wil! study adsorption 
at liquid surfaces ; and Dr. J. De Graaff Hunter, F.R.S., 
late Director of the Survey ol India, receives a renewal 


of his existing fellowship for research in the planning and 





execution of geodetic triangulation of great extent In 

all, 15 fellowships and 14 grants have been awarded. 
Waste-Heat Recovery.—The problems of the 

recovery of waste heat from the flue gases of boilers, 





. retort settings and so forth, as well as those 





furnaces 
from the exhaust gases of internal-combustion engines, 
call for more studied handling than by the installation of 
mere modifications of fuel-fired types of boiler if they 
are to be dealt with effectively. Messrs. Spencer 
Bonecourt, Limited, 32-33, Farringdon-street, London, 
E.C.4, have for long specialised in this subject and the 
results of their experience are embodied in a recent publica 
entitled Waste Heat Recovery and Industrial Gas 
Firing Following the .ong-established practice of its 
controlling company, Messrs. Babcock and Wilcox, 
Limited, the firm has produced a well-illustrated book 
which combines the maximum of generally useful infor- 
mation with the minimum of what is known as pub- 
lieity The theory of the subject is fully discussed 
with the aid of tables and curves and in this aspect the 
work would not be out of place as an extension to most 
text-books on industrial send of various kinds. After 
an introductory chapter, general technical fundamentals 
are dealt with, then come poem penne on gas works practice, 
steel and allied works, internal combustion engines. water 
gas plants, dry coke quenching, and on miscellaneous 
industrial furnaces and industrial gas firing. Several 
useful steam and other tables follow and the book 
concludes with an interesting coloured temperature chart 
in both Centigrade and Fahrenheit scales. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Signal Material.—75,000 |b. of point wire G.I. No. 6 
and 50,000 Ib. of signal wire plain G.I., No. 10. South 
African Railways and Harbours Administration, Johan- 
August 16. (T.25790/37.) 
Material.—Mild-steel bars for making track 
bolts and nuts. The Argentine State Railways 
Buenos Aijres. 2 (T.Y. 


nesburg. 
Track 
spikes, 
Administration, 
25,831/37.) 
Motor Converters, two 2,000 kW synchronous motor 
converters, and equipment, for 6,600 volt, 50 cycle, 
three-phase supply system. Electricity Department of 
the City of Johannesburg. August 2 (T. 25,821 /1937.) 


August 27. 








BOOKS RECEIVED. 


How to Patent and Commercialize Your Inventions. By 
D. B. Mrruer. London: Sir Isaac Pitman and Sons, 
Limited. [Price 2s. 6d. net.] 


Department of Overseas Trade. No. 671. Report on 
Economic and Commercial Conditions in Bulgaria, 
1935-36. By R. B. B. Totirnetron. [Price ls. net.] 
No. 672. Report on Economic and Commercial Con- 
ditions in Malaya to 5th March, 1937. By A. HARTLAND. 
London : H.M. Stationery Office. [Price ls. net.] 


The Calculation of Convective Heat Flow. By E. W. 
Stitt. Manchester: Emmott and Company, Limited. 
[Price ls.] 

United States National Bureau of Standards. Supplement 
to Circular No. C398. Standard Samples Issued or in 
Preparation by the National Bureau of Standards. 
Washington : Superintendent of Documents. 

United States Bureau of Labor Statistica. Serial No. R.570. 
Union Scales of Wages and Hours of Motortruck 
Drivers, May 15, 1936. Washington: Superintendent 
of Documents 

Engineering Science Volume I. Mechanics and Hydro- 
statics. By H. B. Brown and A.J. Bryant. London : 
Macmillan and Company, Limited. [Price 5s.] 

Report of the Indian Railway Enquiry Committee, 1937. 


Delhi: Manager of Publications. [Price 1 rupee 
4 annas or 2s.] 

Verein deutscher Ingenieure Special Number. Neuzeit- 
liche Kampfschiffe. Die Entwicklung einiger Haupt- 
typen seit dem Weltkriege. Berlin: V.D.1.- Verlag, 
G.m.b.H. [Price 3.75 marks.] 


The Engineering Experiment 


The Ohio State University. 
and Fritted 


Station Bulletin No. 95. Lead Frits 

Glazes. By J. H. Kornte. Columbus: College of 
Engineering, The Ohio State University. [Price 
50 cents.) 


By J. G. CrowTHeRr. 
[Price 15s. 


Famous American Men of Science. : 
London: Secker and Warburg. Limited. 


net 








CANADIAN CANAL TRarFric 1n 1936.—-During the year 
ending December 31, 1936, the St. Lawrence-Great Lakes 
canal system carried a total of 81,221,399 tons of freight. 
The total of 10,436,803 tons of freight passed through 
the Welland Ship Canal during the year established a 
record, and represented an increase of approximately 
100 per cent. in ten years’ working. 


ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 

The fourteenth Annual Competition for the W. E. 
Highfield Shield, which was presented by Mr. W. E. 
Highfield. past president, is announced by the Associa- 
tion of Supervising Electrical Engineers. The shield 
is awarded to competitors who submit papers not exceed- 
ing 2,000 words in length on subjects relating to the 
electrical industry and/or the Association. All papers 
must reach the general secretary at Aldwych House, 
Aldwych, London, W.C.2, not later than noon on 
Wednesday, October 27, and must be accompanied by a 
signed declaration that they are the unaided work of 
the competitor. In addition to the shield, which the 
winner holds for one year, cash prizes of from two to five 
guineas are awarded. 


BIRMINGHAM TAME AND Rea District DRAINAGE. 
We have received from the engineer of the Birmingham 
Tame and Rea District Drainage Board, Mr. Cc. 
Whitehead, M.Inst.C.E., a copy of a brochure describing 
the development of the Board's sewerage system since 
its inception in 1877, and the works now operated in 


| dealing with the sewage from a population of more than 


1} million in the City of Birmingham, Sutton Coldfield, 
Solihull and parts of Meriden, Bromsgrove, Smethwick 
and Aldridge. The area served extends to 161} square 
miles and the daily dry weather flow is approximately 
45 million gallons, nearly half of which is treated by the 
bio-flocculation process, originally developed in Birm- 
ingham. Much of the crude sewage contains large 
proportions of industrial waste materials, increasing the 
suspended solids and, due to its acid content, reducing 
the reserve alkalinity. The rise in metallic components 
(e.g., pickling wastes) and the fall in alkalinity have been 
particularly noticeable at the Yardley plant, where 
special treatment has been found necessary. The cost 
of the Board's work for the year 1937-1938 is estimated 
at £205,278, representing an annual charge per tenement 
of lls. 10d., 3s. 34d. per annum for each - person 
resident in the Drainage District. 
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PERSONAL. 


Messrs. Davip Brown anv Sons (Hupp.), Limtrep, 
Huddersfield, inform us that their Birmingham office is 
now transferred to Prudential Buildings, Colmore-row 
Birmingham, 3. 

Messrs. PoweLtt DUFFRYN ASSOCIATED COLLIERIEs, 
Limirep, 1, Great Tower-street, London, E.C.3, inform us 
that Mr. Mixes B. Rerp, M.C., has been elected to a seat 
on the board of directors. 

We are informed that Messrs. WitL1AmM FRostT 
Company, Limirep, makers of tools, vices, &c., 
establishing works on the Team Valley Estate, Newcastle 


Mr. J. Upton has, we understand, been appointed to 
the charge of the publicity department of the Society of 
Motor Manufacturers and Traders, Limited, 83, Pall Mall, 
London, 8.W.1. 

We are informed that the business of Mr. Henry 
Lindsay, 47, Queen’s-road, Bradford, has been formed 
into a limited company in association with Messrs. Smith 
and Grace, Limited, Thrapston, under the name of 
Messrs. Henry Linpsay, Loirep, and that tlhe 
premises are being extended to deal with the demand 
for its specialities, such as transmission equipment 
hook-bolts, &c. 


AND 
are 








CONTRACTS. 


A contract has been placed by the London and North 
Eastern Railway Company with Messrs. WESTING 
HOUSE BRAKE AND SicgNaL Company, Limitrep, York 
road, King’s Cross, London, for the installation of the 
complete colour-light signalling equipment required in 
connection with the alterations at, and enlargement of, 
York station. 

In connection with the reconstruction scheme of tl 
Ebbw Vale steelworks, being carried out by Messrs 
Richard Thomas and Company, Limited, an order has 
been placed with Messrs. HEAD, WRIGHTSON AND Com 
PANY, Limirep, Thornaby-on-Tees, for plant for a 
continuous strip mill, including 10 automatic tinning 
machines and involving 100 separate machines altogether, 








RUBBER IN THE EQUIPMENT OF PouLTRY FARMs. 
We have received from The Rubber Growers’ Association 
(Incorporated), 19, Fenchurch-street, London, E.C.3, a 
copy of Modern Equipment for the Poultry Farm, 
which has been written by the Association’s agricultural! 
liaison officer, Mr. Alexander Hay, and his assistant. 
Mr. D. F. C. Vosper, B.A. The pamphlet, which is the 
seventh of a series on ‘“ Rubber and Agriculture.’ 
illustrates many uses for rubber-tyred wheels, as in the 
transport of fold units, feeding stuffs, &c., and on smal! 
vehicles generally. Linings for nesting-boxes, and th« 
parts of egg-grading machines, are other uses to which 
rubber is particularly applicable. 


Roap IMPROVEMENT IN THE PoTTEeRIEs.—Newcastle- 
road, Stoke-on-Trent, which carries a daily traffic of 
about 5,000 vehicles between Stafford and Newcastle- 
under-Lyme and forms part of the route from Winchester 
to Salford (A. 34) is to be reconstructed with dual 
carriageways for a distance of about a mile, at an esti 
mated cost of 45,0001., towards which the Ministry of 
Transport is making a grant to the city council. The 
improvement relates to the section between Flash-lan 
and Newcastle-lane, where at present the road is about 
30 ft. wide, with footpaths of varying width. The 
reconstruction will provide two carriageways each 20 ft 
in width, separated by a central strip 4 ft. wide, and 
flanked with footpaths 8 ft. in width, and will form a 
continuation of an improvement recently completed on 
an adjoining section to the work. 


Tue AssoctatTion or SpeciaL LrpRaRtzs AND INFoR 
MATION BurEAvux.—The fourteenth annual conference 
of the Association of Special Libraries and Information 
Bureaux, 31, Museum-street, London, W.C.1, will be 
held at Gonville and Caius College, Cambridge, from 
September 24 to 27. The conference opens on the 
evening of the first day with a reception of delegates at 
6.45 p.m. by the President-elect, Sir Harry Lindsay. 
K.C.LE., C.B.E., Director of the Imperial Institute and 
the Council of the Association, who, at 8.30 p.m., will 
deliver an address on ‘“ The Interrelation between 
Science, Agriculture and Industry.”” At 9.30 a.m., on 
September 25, a symposium will be held on ‘‘ Newspaper 
Indexing,”’ to which contributions will be made by Miss 
Marie-Anne E. Walker, Mr. James J. Eaton, and others ; 
followed at 11.30 a.m. by a paper on “ Scientific and 
Technical Research in the U.S.S.R.,”’ by Mr. 8. P. Turin 
The afternoon session will be devoted to a paper by 
Dr. 8S. C. Bradford on “‘ Abstracting Services.”” The 
annual general meeting of the Association will be held 
at 5.30 p.m., and at 8.30 p.m. a paper will be presented 
by Lieut.-Colonel E. T. Crutchley, C.B., on the subject 
of “ The Public Relations Officer.”. The programme fo: 
September 26 opens at 9.30 a.m. with a paper on “‘ Tech 
nical Translating,”’ by Mr. J. Edwin Holmstrom, and 
continues at 11.0 a.m. with Mr. Watson Davis's 
paper on “ The Uses of Microphotographic Processes in 
Documentation.”’ In the afternoon, at 2.30 p.m., Mr 

M. Headicar will demonstrate types of pamphlet 
boxes, and will present some notes on the storage and 
preservation of archives. The proceedings will conclud: 
with a paper in the evening on ‘‘ The Work of the British 
Council,”” by Lieut.-Colonel Charles Bridge, D.S.O., M.C.., 
Secretary-General of the British Council. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—It was learnt on the Welsh steam 
coal market last week that the Brazilian Central Rail- 
ways, who were at one time large users of local fuels, had 
placed an order with German exporters for 200,000 tons. 
This business was first lost to this district some years ago, 
when Brazil entered into a coal for coffee barter arrange- 
ment with German operators, and all efforts to regain it 
have since proved fruitless. Trade with Brazil has 
provided one of the very few unfavourable features 
evident in the first half of this year. Customs figures 
showed that in the period January-May, shipments to 
Brazil totalled194,618 tons, compared with 207,125 tons 
in the same months of last year, a decline of 12,507 tons. 
Germany, on the other hand, increased her shipments 
to Brazil from 243,507 tons a year ago to 341,124 tons, 
an improvement of nearly 100,000 tons. Fresh business 
continued to mature slowly in all the principal trades 
throughout the week. Ample coal was generally easily 
obtainable to cover present requirements, but collieries 
were still able to maintain productions at a good level, 
due to _ heavy bookings. As these were sufficient to 
carry them well into the autumn, sellers were not press- 
ing, and steady conditions ruled. Sized coals were a 
strong feature, and supplies of these kinds were difficult 
to arrange, dry nuts in particular being extremely 
scarce. ong the small kinds, low-volatile duffs were 
not too plentiful and were firm, but business for other 
sorts in this section was very restricted and supplies 
were adequate. Large descriptions could be easily 
stemmed for all loading positions, but quotations were 
unchanged. Throughs moved off fairly satisfactorily. 
A brisk demand again circulated for cokes, and high 
prices still ruled. 

Tron and Steel Trade.—Although the South Wales iron 
and steel works were again actively engaged last week, 
deliveries in several instances were in arrears. Operators 
were consequently unable to accept much further business 
for a considerable time ahead. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel.—Sheffield works are maintaining a 
steady output of steel. According to the latest official 
statistics Sheffield district turned out in June, 148,000 
tons of steel ingots and castings. This was only 2,900 
tons below the highest output on record, that of 150,900 
tons in March this year. Output for the half-year 
totalled 853,100 tons, an all-time record, and 68,800 tons 
in excess of the corresponding half of last year. If this 
output can be maintained, and judging by the steady 
influx of orders there is every prospect that it will, 
Sheffield’s output for the whole year will constitute a new 
record. There is a continued heavy demand for basic 
and acid steel billets. The call for steel-making alloys 
is substantially greater than a year ago. Furnace 
builders are working overtime at many works, and 
during the next few months new large-capacity furnaces 
will be brought into use. In the heavy machinery and 
engineering section business is coming to hand far in 
excess of expiring contracts. Boiler makers are excep- 
tionally busy. Steelworks equipment, such as rolling 
mills, hydraulic presses, and lathes, are on order for 
shipment abroad. Sheffield works specialising in the 
production of tramway trackwork are actively employed. 
A contract consisting of a set of 10 points, 38 single 
crossings and 132 rails has been completed for the Leeds 
Corporation. A bigger tonnage of shipbuilding steel 
is leaving local works for Birkenhead and Clydebank. 
Further improvement is reported in the tool-making 
branches. The majority of works have attractive order 
books. The expansion is not confined only to the inland 
market ; overseas sales are in excess of those of a year 
ago. Sheffield-made fine-measuring tools are making 
progress in certain markets abroad at the expense of 
German and American products. Agricultural steel is 
in strong demand. The light foundries are busy. House- 
building developments are responsible for a better call 
for stoves, grates, and rain-water pipes. 

South Yorkshire Coal Trade.—Quietude features the 
export market. The demand from consumers in Northern 
Europe is exceptionally light. Sufficient supplies are 
available at the ports to cover immediate needs. During 
the week ending Tuesday last, Hull exported 20,871 tons 
of coal, of which Rouen took 3,900 tons and Toulon 2,870 
tons. The inland position has been somewhat unsettled 
by lightning strikes of haulage hands in various parts of 
the South Yorkshire coalfield. Both outputs and 
deliveries have been impeded. There is a heavy demand 
for best hards. Locomotive hards are in good request, 
railway companies taking large supplies in readiness for 
next week’s holiday traffic. The market for foundry 
and furnace coke is highly satisfactory. Latest 
quotations are: Best hand-picked branch, 27s. 6d. to 
29s.; best South Yorkshire, 24s. to 26s.; best house, 
22s. to 228. 6d.; best kitchen, 18s. 6d. to 20s.; best 
Derby selected, 23s. 6d. to 248.; best Derby seconds, 
22s. to 238.; best Derby brights, 19%. 6d. to 21s. 6d.; 
best large nuts, 18s. 6d. to 19s. 6d.; and kitchen nuts, 
16s. 6d. to 17s. 6d. 








[ue Lonpon Iron anp Sree, ExcHance.—There 
are no signs of any relief from the pronounced scarcity 
of foundry iron, according to a report dated July 20, 
issued by the London Iron and Steel Exchange, 28, 
Essex-street, London, W.C.2, but the situation of the 
steelworks has been strengthened by the purchases of 
foreign iron arranged by the British Iron and Steel 
Federation. There is still, however, a distinct shortage 
of hematite. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel and Iron Trades.—A restart after the 
holiday [eee has now been made in most of the Scottish 
steel and iron works, and full production will be general 
in a day or two. The workers have returned with the 
cheering knowledge that they have the assurance of 
many months of steady employment before them— 
a state which has not existed in this area for quite a 
number of years. The tonnage of both steel and iron 
which is now on order is very large, and all producing 
plants should be kept running fim -& for the remainder 
of the year at least. Pressure for deliveries has already 
commenced, as few consumers hold anything in the way 
of stocks. Little new business has been placed during 
the ~~ week, and in many respects this is mainly due 
to the great uncertainty with regard to the possible 
date of delivery, but delivery is likely to improve before 
long as there is every prospect of a larger output in the 
near future. Stocks of pig-iron and scrap have been 
increasing lately and the outlook is more favourable. 
Prices are very firm and the following are the current 
market quotations: Boiler plates, 111. 188. per ton; 
ship plates, 11/. 8s. per ton; sections, 111. 0s. 6d. per 
ton ; medium plates, 111. 15s. 6d. per ton; black-steel 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 
per ton; galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 191. 10s. per ton, all delivered at 
Glasgow stations ; Crown bar iron, 131. 15s. per ton for 
home delivery, and 131. 5s. per ton for export ; No. 3, 
bars, 131. 5s. per ton and No. 4 bars, 131. 15s. per ton, 
both for home delivery ; and re-rolled steel bars, 111. 18s. 
per ton for home delivery, and 111. per ton for export. 

Scottish Pig-Iron Trade.—While most of the large con- 
sumers of pig-iron were on holiday during the past week, 
all the Scottish blast-furnaces were kept in full operation, 
with the result that producers have accumulated quite a 
substantial tonnage. This, however, will not take long 
to disappear because the requirements of consumers are 
so large that much of it is already earmarked for delivery. 
The pressure for supplies has been so heavy during recent 
months that it was found quite impossible to cope with 
the constant demands of users, and even recent large 
consignments from overseas—India, America, &c.—have 
not been able to cover the full requirements of industry. 
The position with regard to an increase in production is 
still in abeyance, but more is likely to be heard of this 
before long. Prices are firm and are as follows: Hema- 
tite, 61. 3s. per ton, and basic iron, 5l. 7s. 6d. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 5l. 158. 6d. per ton, and No. 3, 5l. 13s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig iron from Glasgow Harbour for the week ending last 
Saturday, July 24, amounted to 791 tons. Of that total, 
65 tons went overseas and 726 tons coastwise. During 
the corresponding week of last year the figures were 
4 tons overseas and 20 tons coastwise, making a total of 
only 24 tons. 

Scottish Pig-Iron Trade Wages Increased.—Messrs. 
Kerr, MacLeod and Macfarlane, C.A., Glasgow, have 
informed Messrs. Thomas Petrie and James Sweeney, 
joint secretaries of the Scottish Pig-Iron Trade Associa- 
tion, that they have examined the employers’ returns for 
the months of April, May and June, 1937, and certify 
that the net average selling price brought out is 
4l. 98. 0-246d. per ton. This means that there will be 
an increase of 9 per cent. in the basis rates of the wages 
of the workmen. 

Submarine Order for Greenock.—Messrs. Scotts’ Ship- 
building and Engineering Company, Limited, Greenock, 
have received an order, just placed, to construct one of 
three submarines for the 1937 programme of the 
Admiralty. Messrs. Scotts have orders for three sub- 
marines, one for the 1935 programme, one for the 
1936 programme, and now one for the 1937 programme. 











Rerricerators oN L.C.C. Housine Estatre.—Sir 
David Milne Watson, Governor of the Gas Light and 
Coke Company, Limited, Horseferry-road, Westminster, 
S8.W.1, has announced the conclusion of an arrangement 
between the London County Council and his company 
for the supply of gas refrigerators to tenants on the 
Council’s housing estate at Roehampton at an inclusive 
hire charge of ls. per week, this charge covering also 
installation and maintenance, The new refrigerator 
designed for the dwellings on the estate will hold milk, 
butter and other perishable foods sufficient for the 
requirements of a family of four persons. Preliminary 
inquiries «n the estate are stated to indicate an even 
greater desire for the service than was anticipated. 


Mutretec CO, RecorpEerR.—Messrs. George Kent, 
Limited, Luton, Bedfordshire, have sent us some preli- 
minary particulars of a new primary element they have 
produced for use with their Multelec recorder to enable 
this instrument to give a record of the CO, in flue gases, 
&c. The primary element —- the thermal-conduc- 
tivity principle, and is claimed to be of simple and robust 
design and construction, suitable for power-station use. 
The response to any change in CO, percentage is instan- 
taneous. The whole equipment is mains operated, 
automatic voltage regulation and temperature compensa- 
tion being provided, while the effects of ambient tempera- 
ture changes are avoided by employing an insulated and 
thermostatically-controlled cabinet. Maintenance is 
practically negligible, the only attention necessary being 
an occasional filling up with water. The recorder used 
is a standard potentiometric Multelec instrument, one of 
which was illustrated and described in detail on page 554 
of our 142nd volume (1936). 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Buyers of Cleveland pig 
iron are as eager as ever to negotiate, but experience 
much difficulty in finding sellers in a position to accept 
orders. Business in foundry qualities is virtually sus- 
pended, and rationed supplies to local consumers are 
still barely sufficient to keep plant regularly employed. 
Much of the meagre output is passing into use at makers’ 
own works. Foundry owners who have to depend on 
the market for supplies, promptly take up odd pur- 
chasable parcels from other iron-producing districts at 
home all ieee. Demand is increasing and as there 
seems little likelihood of early appreciable enlargement of 
supply, considerable uneasiness is felt concerning the 
near future. Merchants are handling very little tonnage. 
Fixed minimum prices of Cleveland pig are based on 
No. 3 quality at 101s. delivered to firms in the Tees-side 
area. 

Hematite.—Little new is ascertainable concerning the 
East Coast hematite department. Customers are pressing 
persistently for larger supplies, but with only very 
moderate success. roducers are unable to discharge 
all their contract obligations, but claim to be regularly 
meeting the essential running requirements of home con- 
sumers. Distribution is on an extensive scale, a large 
proportion of the make being absorbed by the needs of 
producers’ consuming departments. Business is almost 
confined to occasional small sales to home users for 
delivery over periods up till the end of September. 
Makers still refuse to entertain offers for supply over the 
last quarter of the year. Quotations remain at the equi- 
valent of No. 1 hematite at 123s., delivered to North 
Eastern England and to Scotland. 

Basic Iron.—The whole of the large output of basic 
iron continues to be taken up by the requirements of 
makers’ adjacent steel works. With no tonnage for the 
market, the quotation of 100s. is quite nominal. 

Shipments of Pig Iron.—Merchants have still to ship 
considerable parcels of pig iron to the Continent against 
old sales, but are unable to persuade producers to release 
for export much of the iron purchased some time ago, 
and loadings are few and light. 

Production of Pig Iron.—Of the 61 blast furnaces in 
the North Eastern area, 36 are in operation. Only one 
stack is regularly making Cleveland foundry iron, while 
12 are running on hematite, 21 on basic, and two on 
special descriptions of iron. 

Foreign Ore.—Consumers of foreign ore are receiving 
no supplies from Spain, but imports of substituted ores 
are arriving in adequate quantities, mostly against «!c 
contracts. Occasional purchases are made after i:ti- 
vidual bargaining as to price and conditions of delivery. 

Blast-Furnace Coke.—There is ample supply of Durham 
blast-furnace coke, but sellers have substantial contracts 
to execute and are not anxious to book new orders. Re- 
cognised market prices are ruled by good medium qualities 
at 40e., iivesed te local works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are running plant 
at high pressure, but the huge tonnage output is insuffi- 
cient for the ever-growing needs of customers. Scarcity 
of steel semies is Tecoma less acute, due to increased 
imports of Continental products, but re-rollers are still 
calling for larger supplies. Finished steel is heavily 
bought as far forward as suppliers are prepared to commit 
themselves. The producers are unable to comply with 
customers’ continued demands for increased supplies, and 
the prospect of overtaking arrears of delivery is not 
promising. Principal market quotations for home trade 
are: Common iron bars, 131. 5s.; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
iron rivets, 151. 12s. 6d.; steel ship rivets, 151. 2s. 6d; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
111. 18s.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d. ; steel joists, 111. 0s. 6d.; tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets (No. 24 gauge), 
15l. 15s.; and galvanised corrugated sheets (No. 24 
gauge), 191. 10s. 

Scrap.—Iron and steel scrap continues in good demand. 
Heavy steel is readily taken up at stabilised prices ; 
machinery metal realises 90s.; heavy cast iron makes, 
87s. 6d.; and light cast iron is quoted at 70s. to 72s. 6d. 








Lectures oN InpustrRrAL Law.—Commencing on 
Monday, October 4, at 6.30 p.m., and continuing on each 
succeeding Monday for 10 weeks, a course of lectures on 
Industrial Law will be conducted by Mr. H. Samuels, 
M.A., barrister-at-law, under the auspices of the Indus- 
trial Welfare Society (Incorporated), at its headquarters, 
14, Hobart-place, Westminster, 8.W.1. Each evening 
session will last 1} hours, about half an hour being 
devoted to questions and discussion. Further particu- 
lars may be obtained from the Secretary at the above 
address. 

RoaD-VEHICLE REGISTRATIONS IN GREAT BRITAIN. 
According to a return issued by the Ministry of Trans- 

ort, Metropole Buildings, Northumberland-avenue, 

ndon, W.C.2, 44,300 new motor vehicles were regis- 
tered in Great Britain during May, 1937, as compared 
with 48,459 during May, 1936, the reduction being 
distributed over all four of the principal classes. The 
total number of motor vehicles, however, excluding 
tramcars and vehicles requiring trade licences, showed 
an increase, the figure at May 31, 1937, being approxi- 
mately 2,721,825, which compares with 2,572,345 at 
May 31, 1936, 
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Offices for Publication and Advertisements 
85 & 36, Bedford Street, Strand, London, w.03. 

We desire to call the attention of our readers 
the fact that the above Be ur SOLE ADDRESS, 
and that no conn tween this 
Journal and any other publications s 
somewhat | similar titles 

TELEGRAPHIC ng ENGINEERING,” LESQUARE 

ADDRESS LONDON. 

TELEPHONE Nomprr—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
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THE INDIAN RAILWAY INQUIRY. 


In studying the Report of the Wedgwood Com- 
mittee on the Indian Railways,* one is impressed 
by the immense amount of work done by its members 
(including some 20,000 miles of travelling and 
exhaustive interviews with all manner of people 
and corporate bodies, from Governors of Provinces 
to trade union officials) and the brevity, clarity and 
restraint with which their conclusions are stated. 
Inquiries into the administration of Indian railways 
from various points of view have been frequent. 
The present one was engendered by the failure of the 
railway finances to live up to the somewhat opti- 
mistic standard laid down in 1924 (when the railway 
budget was separated from the central revenues), 
with the result that the hopes entertained by the 
Indian Government of helping the provinces to pay 
the price of autonomy by distributing to them 
annually the anticipated railway surplus, had been 
rudely shattered, and doubts were even entertained 
of the railway administrations ever being able to 
meet their full financial responsibilities. That this 
last view was unduly pessimistic has been made 
clear by the results of 1936-37, in which improving 
traffic has enabled all obligations to be met in full, 
including a 4 per cent. dividend on capital and the 
required contribution to the depreciation fund, 
but the Committee not only hold out no hope of 
fulfilling the first, but are definitely of the opinion 
that any surplus realised should be entirely devoted 

* Report of the Indian Railway Enquiry Committee , 1937. 
Manager of Publications, Delhi. [Price Rs. 1-4-0 or 
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to building up reserves, and, more especially, a 

thoroughly adequate depreciation fund. It follows 
that the Committee have no radical revenue-pro- 
ducing reforms to recommend, and to this extent 
the report is a vindication of Indian Railway Ad- 
ministration, as is only fair, seeing that Indian 
financial results are better than those of Great 
Britain or the United States, showing a percentage 
return on capital for 1935-36 of 3-4, against 3-1 
and 2-6, respectively, while Indian charges for 
passengers are lower than those of any other 
country except Japan, and goods freights are only 
higher than the Japanese, and those of the United 
States and Canada with their long-distance hauls. 
On the other hand, there is inevitably plenty of room 
for improvement and the report abounds in valuable 
suggestions made with a grasp of detail that is 
astonishing. Most pressing of the matters covered 
is the question of the relationship of the railways 
with road transport and with the general public. 

In considering Indian affairs it is easily forgotten 
that the Indian Empire is made up, apart from 
native states, of a conglomerate of eleven provinces, 
each virtually a distinct country, with its own 
governor and legislature. Now the railways are 
essentially the child of the Central Government, 
but the roads, though the Central Government assists 
them with contributions derived from motor taxa- 
tion, are in the charge of the provincial governments. 
This in itself produces antagonisms and accusations 
of unfair treatment on both sides, particularly 
as the road system is far from complete, and where, 
as is quite common, there is a complete absence of 
motorable roads between important centres in rail 
communication, its provision is naturally not 
favoued by the Central Government and the 
railways. 

In addition, control of road transport is very 
ineffective and the general road conditions are 
referred to by the Committee as chaotic. The 
system of licensing and taxation differs in each 
province, and where efforts at control do exist, as 
in the larger cities, they are largely nullified through 
irresponsible persons tampering with the police. 
The Committee recommend unification of licensing 
and taxation, regulation of public traffic by the 
issue of trading licences, with strict control of rates 
and fares, of speed, of vehicle condition and over- 
loading. They justify these recommendations (in 
themselves entirely reasonable) by pointing out that 
uncontrolled road transport means cut-throat com- 
petition and waste of capital, and they should rather 
be welcomed by the road interests than regarded by 
them as an underhand means of bolstering up the 
railways ; but it is obvious that the effective intro- 
duction of these reforms throughout the Indian 
sub-continent will be a Herculean task that will 
most assuredly require the full collaboration and 
mutual understanding between the Central and 
provincial governments, for which the Committee 
pleads. 

Co-ordination of rail and road transport again 
is vital, and here the desirability of the railways 
themselves embarking as soon as possible on the 
operation of motor transport, is strongly urged. Co- 
ordination in Great Britain, the Committee point out, 
has been most helpful, and parallel working of road 
and rail services is not necessarily disadvantageous 
to the latter if the former acts as feeder. Even 
more vital, however, is the improvement of the 
present relations between the railways and the public. 

Far more effort is required on the part of the 
commercial departments to attract and stimulate 
traffic, but, in addition, closer contacts should 
be established both with the public and the 
provincial governments, and the institution of a 
railway information office with appropriate staff 
at the main centres of population is recommended 
in order to keep in close touch with both the English 
and vernacular Press. To establish this office the 
appointment is suggested of a young and enterpris- 
ing journalist from Great Britain, who could use- 
fully spend a few weeks before undertaking his 
duties in examining the work of the Press offices 
organised by the British railways. Care should be 
taken in supplying “copy” that controversial 
topics are avoided, and that the information given 
will encourage the feeling that the railways are alive 
and progressive, and will promote an appreciation 
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of their work; this would be a great help to them 
when collaboration with road services is being dealt 
with. To leave the present adverse opinion of the 
railways uncorrected for very long will, the Com- 
mittee feel, gravely invalidate that successful co- 
ordination of transport which is so desirable from 
every point of view. On the other hand, the Com- 
mittee are utterly opposed to measures tending to 
stifle the development of road transport, main- 
taining that the public have the right to enjoy the 
advantages it creates. 

On the other side of the question the Committee 
are of the opinion that there is room for con- 
siderable improvement in the train services, not 
so much in accelerating the running of long-distance 
expresses, but in reducing time at stations, speeding 
up secondary trains and providing intensified 
services, a8 they consider that the Indian can nowa 
days appreciate reduction of journey time, and in 
this they are undoubtedly correct. There is, how- 
ever, probably more to be said for the retention 
of the present four classes of train accommodation 
than the Committee appear to think, for the Indian 
travelling public include a much wider range in cost 
of living than the British, and while first-class com- 
partments are probably unnecessary on branch 
and feeder trains, their disappearance from main 
line trains would leave a distinct gap; the Indian 
seldom travels first class, but resents very strongly 
any attempt to reserve compartments of any class 
for Europeans, declaring that it is the outcome of 
‘racial hatred,’ whereas it is actually due to in- 
compatability of habits. The Committee’s request 
for more comfort for the third-class passenger, both 
in trains and stations, undoubtedly deserves full con- 
sideration, as he provides something approaching 90 
per cent. of the passenger revenue. The quickening 
up of Indian goods trains is regarded as of very great 
importance—the 100 miles a day, which is looked upon 
as normal, making a poor showing compared with 
South Africa’s 300 miles to 360 miles on a 3 ft. 6 in. 
gauge. Quicker turn round of wagons is also urged, 
while the remarks that what was “ scientific rail- 
roading " twenty years ago no longer applies, and 
that while wagons are held for making up loads of 70 
the lorries get 24 hours start, deserve very serious 
consideration, and seriously threatens the central 
coupler policy. Hundreds of tons of deadweight are 
now running on wagon underframes in preparation 
for the coupler, which could be dispensed with or 
better applied if the existing buffing and draw 
gear is to remain, and the criticism of the frequent 
damage to headstocks lends point to this remark. 
More rapid dealing with repairs generally is urged, 
and while workshop facilities are regarded as quite 
adequate, the need for more skilled European super- 
vision is very rightly emphasised. 

State ownership and management of the railways 
is very strongly favoured by Indian opinion, partly 
no doubt because of the high value placed on 
Government service, and the opportunities afforded 
the Legislature to watch details of administration. 
The Committee's unfavourable view of the present 
form of State management will therefore be any- 
thing but popular, but from the point of view of 
efficiency it is unquestionably right. The proposal 
of the Acworth Committee that the Government 
should be in the position of the holders of debenture 
stock would, if adopted, be an immense boon to the 
railways, but is highly improbable of achievement. 
If present arrangements are to continue the Com- 
mittee urge that, to give the new railway authority 
to be set up by the Federal Government a fair 
chance, no further lines should come under State 
control before 1945, which would mean extending 
several existing agreements. Their advice that the 
railway authority and the Railway Board should be 
domiciled in Caleutta in place of Delhi (or Simla) 
tends to confirm a proposal that was already being 
considered, for Delhi is too far from the big com- 
mercial centres—something like 900 miles from either 
Calcutta or Bombay. It is interesting that the 
Committee consider that the reduction of adminis- 
trative posts for economical reasons has been over- 
done and that the present pay of officers is not 
excessive, while they also deprecate any cut in the pay 
of the staff generally, pointing out also that the re- 
duced scales for new appointments are too low to 
attract skilled Europeans; the last would be of 
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more consequence if, at least on the State Railways, 
recruiting of such staff had not been already cut off. 

There is a wealth of recommendation on detail 
points of all kinds which should be most valuable to 
the Indian administrations, and in this connection 
it is a matter for regret that more trouble should 
not have been taken with the production of the 
report. An immense amount of work by experts 
| has gone to its creation, and the result is embodied in 
a paper-bound volume, badly printed and on poor 
paper. It is extraordinary how little attention is 
given by the Indian railway authorities to seeing 
that valuable information, often collected at con- 
siderable expense, is properly disseminated to all 
the staff concerned. 


PERSONNEL IN INDUSTRY. 

Tue problem of recruiting, training and enlisting 
the personnel, which is an essential part of the 
activities with which they are concerned, must in 
the nature of things be ever present to the leaders 
of trade and industry. It is therefore fitting that 
the Studd Lectures on Industrial and Commercial 
Management, which have recently been delivered 
at the Polytechnic, Regent-street, London, 8.W., 
should have been devoted to this subject. It is none 
the less fitting that the first of these lectures on 
“* Personnel Problem in Industrial Concerns ” should 
have been delivered by Mr. M. J. Railing, the vice- 
chairman and joint managing director of Messrs. 
The General Electric Company. For though banks, 
public utility undertakings and distributive con- 
cerns are all faced with cognate difficulties, it is 
even more important, if its continued development 
is to be ensured, that our industry, upon which so 
great a part of our prosperity depends, should be 
certain of an adequate supply of recruits of the 
right sort. 

Dealing first with what is usually known as 
skilled and unskilled labour, Mr. Railing pointed 
out how important it was for a manufacturer to 
pay attention to the location of his factory sites. 
It was almost essential, in fact, to go where the 





population was not only present in sufficient 
numbers, but was of the right type. Employers 


are often accused of desiring a pool of unemploy- 
ment upon which they can draw in case of need. 
But putting aside this probably unjust indictment, 
it is well to remember there is a natural segre- 
gation of certain classes of workers in some areas, 
well as a local tradition of which it as 
well to take advantage. Thus, Manchester, Bir- 
mingham, Coventry and the Midlands are seats 
of the engineering trades; and the schools, col- 
leges and shops in them have come to arrange 
their courses so that they form a training ground 
for the recruits that are required. This is parti- 
cularly true of the skilled man, who forms the 
backbone of our factories and on whose keen appre- 
ciation of the relation between theory and practice, 
and on whose sense of responsibility, depend the 
satisfactory output of an industry and often the 
safety of many of its operations. These men, too, 
form the nucleus, if not the only source, of the 
technical staff, if they can be persuaded, which is 
generally not difficult, to supplement their practical 
by more theoretical knowledge. Further, they have 
the great advantage of being already familiar with 
“the policy of the firm.” 

The main fields from which the technical and 
administrative staff of a great industry like engin- 
eering is drawn are, however, the universities, and 
the technical and other higher grade schools ; and 
Mr. Railing rightly devoted a large part of his 
address to the training and qualifications that 
were necessary to fit young men for those fields. 
These men enter industry equipped with a great 
jdeal of useful technical knowledge, and if they, 
|either by their own efforts or by the encouragement 
ot their employers, can add to this knowledge on 
the more practical side and exhibit the best qualities 
of character and energy, the highest posts are open 
to them. There remains that important section of 
the personnel which is concerned with sales. The 
| theory that the salesman is born not made is no 
|longer widely held. For it is recognised that a 
| man of education, capable of speaking well and 
equipped with humour, tact and good temper, and 
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who is above all a student of human nature, can, 
with the help of a thorough grounding of all aspects 
of the business bearing on his firm’s particular 
field, make a success of selling, which will be equally 
satisfactory to his firm and to himself. 

Finally, there is the administrative staff, who 
must be men with special gifts of control and be 
possessed of vision and a knowledge extending 
beyond the immediate needs of production. They 
must, moreover, be able to make decisions and 
to settle disputes. Recruits for these exacting 
positions are again best to be found among those 
who have grown up with the firm, who comprehend 
its individual methods and have absorbed a deep 
knowledge of the industry concerned. 

These requirements lay upon any firm which is 
wisely concerned with its own progress the task 
of providing some machinery whereby the sort of 
men they require may be obtained, trained and 
held. In the firm with which Mr. Railing is con- 
nected, and, of course, it is not unique in that 
respect, various methods are in use to obtain that 
end. At one end of the scale is the Artisan Appren- 
ticeship scheme, whereby boys of fourteen are 
bound for five years, during which they receive 
wages On a rising scale. These boys are granted 
facilities to supplement their workshop training by 
attendance at technical schools. There are also 
First Class Apprenticeships and Trade Apprentice- 
ships. Candidates for the former must have reached 
the age of eighteen and have passed an examination 
in mathematical and science subjects equal to the 
matriculation standard. They are bound for three 
years and a premium is required. In the Trade 
Apprenticeship class the applicants must not be 
less than sixteen years of age and serve for four 
years without a premium. In both cases a weekly 
progressive wage is paid. 

In addition, Products Classes, which are open to 
all junior members of the sales and clerical staffs, 
have been organised. These are based on a two 
years’ curriculum, the foundation of which is the 
company’s catalogue. Lectures on each type of 
product are given, and those students who reach 
a certain minimum standard in the examination 
are rewarded by a week or fortnight’s tour of the 
company’s manufacturing centres. Recruits for the 
administrative staff are obtained under a Trainee 
scheme, which is open to young men from the 
public schools or universities. This lasts for two 
years, during which the candidate serves in the 
counting house, stock room, trade counters and 
sales department before becoming available for 
absorption in the business generally. In addition, 
there an Overseas Postgraduate Engineering 
Course for those who have secured a technical degree 
at an overseas university and desire to gain practical 
experience in the workshop. It is also open to those 
of a sufficient standard of education who have 
qualified by actual work in utility companies or 
other industries operating in an overseas territory. 
This course lasts two years and is intended to 
discover men of ability who can take full charge ol 
the firm’s overseas activities. 

The young man is further encouraged in a most 
practical way by periodical rises of salary until 
he reaches the age of 25, after which ability becomes 
the deciding factor in any proposed increase or 
promotion. Vacancies as far as possible are filled 
from inside rather than from outside the firm, and 
a careful record of each member of the staff is 
kept so that anyone of special ability can be picked 
out. In this way a fund of “ personnel goodwill ”’ is 
built up which cannot fail to aid the prosperity of 
the firm. It is perhaps needless to add that sick 
and pensions funds are available, so that the 
temptations for a well-trained energetic man to be 
drawn away by other employers are singularly 
slight. Finally, care is taken by the directorate to 
maintain as close contact as is possible with even 
the junior members of the staff. There are, there- 
fore, as many Openings as there ever were for men 
with courage and with ability to apply themselves 
consistently to the attainment of a career. As 
Mr. Railing says, though personnel problems will 
ever be with us, mutual understanding between 
both sides will remove the greatest difficulties and 
a happy prospect is therefore opened before those 
who are starting on their life's work. 
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NOTES. 


THE RECONSTRUCTION OF WATERLOO AND 
WANDSWORTH BRIDGES. 


ANOTHER stage in the history of Waterloo Bridge 
was reached on July 27, when the London County 
Council, on the recommendation of the Highways 
Committee accepted the tender of Messrs. Peter 
Lind and Company, Limited, Central Buildings, 
Westminster, S.W.1, for building the new 
structure. The form of tender provided for alter- 
native prices on the bases of a 60-ft. carriageway 
and two 10-ft. footways and of two 264-ft. carriage- 
ways, a 3-ft. central strip, and two 12-ft. footways. 
It has now, however, been decided to provide two 
27-ft. carriageways with 4-ft. refuges over th: 
piers and two 11-ft. footways, and the necessary 
variation will be made when the contract is placed. 
The estimated expenditure is 670,0001. At the same 
meeting the Council decided to seek Parliamentary 
powers to carry out a scheme for the improvement 
of the southern approach to Wandsworth Bridge, 
which is now being demolished preparatory to re- 
construction. The scheme provides for the linking- 
up of Bridgend-road, which forms the southern 
approach to the bridge, with Trinity-road, some 
600 yards further south. These roads are practi- 
cally in alignment. The greater part of Bridgend- 
road will be widened to 85 ft. and a roundabout 
will be constructed at its junction with York-road. 
Beyond this point the width will be increased to 
87 ft. so as to make room for a central pier where 
the road passes under the Southern Railway. 
The new road will then ascend in open cutting to 
East-hill, under which it will pass and will be 
continued in the same way to the south side of 
the thoroughfare known as North-side. A further 
length of open cutting, 75 ft. in width, will make the 
connection with Trinity-road on Wandsworth 
Common, and this road will be widened to 85 ft. 
as far as its junction with Windmill-road. 
Side roads leading out of North-side will connect 
with the new road where it joins Trinity-road. 
Dual carriageways each 30 ft. in width with a 
central strip 5 ft. wide will be provided. The 
footways will be 10 ft. wide on the 85-ft. sections 
and 5 ft. wide on the 75-ft. section. The estimated 
net cost is 787,5001., of which the Minister of 
Transport is to be asked to provide 60 per cent. 
from the Road Fund. 


THe WuitwortH Society SUMMER MEETING. 


The activities of the Whitworth Society, in addi- 
tion to the annual dinner held in March, include 
an annual one-day summer meeting. The latter 
function this year took the form of a visit to Dover. 
The meeting began with an informal dinner at the 
Grand Hotel, Folkestone, on the evening of Wed- 
nesday, July 21, the party proceeding to Dover 
by motor coach, the next morning, in order to visit 
the harbour and train-ferry works, and to see some- 
thing of the arrangements which have been made 
for the cross-channel shipment of motor cars. The 
transport of motor cars between this country and 
the Continent has developed to a remarkable extent 
and progress is very rapid. The traffic this year is 
greatly exceeding anything previously experienced, 
and it would appear from the activity which was in 
evidence on Thursday of last week, when the 
summer peak had not been reached, that the early 
future will probably see large developments in the 
extensive accommodation which has already been 
provided. Although motor cars are still carried on 
the mail steamers, as has been the practice for 
many years, special vessels are, in addition, now 
devoted solely to this service, the Southern Railway 
running the S.S. Autocarrier, of 822 tons, between 
Dover and Calais, and the Belgian Government the 
8.8. London-Istanbul, of 1,849 tons, between Dover 
and Ostend. The latter vessel was previously the 
S.S. Ville de Liége. She has been converted for 
motor traffic by providing ramps between the 
various decks, so that after cars have been deposited 
on the main deck by crane they can be run to their 
travelling position under their own power. Owing 
to the great range of the tide at Dover, it is not 
possible to run the cars on board. They are lifted 
by a frame carrying four pairs of bridles, which slip 
below the wheels. The arrangement is very quick 





ENGINEERING. 
in operation and the car requires no jacking when 
the bridles are being engaged and released. Motor 
car traffic is also accommodated on the upper deck 
of the train-ferry steamers and as in this case the 
boat lies in a regulated lock it is approximately 
always at the same level and cars can be driven on 
board. On the occasion of the visit, the party 
inspected the 8.S. Twickenham Ferry, the arrange- 
ments for dealing with trains as well as motor cars 
being explained by Mr. F. J. Wymer, the Southern 
Railway Marine Manager at Dover, who kindly 
conducted the party over the various works. The 
annual summer meeting lunch was held at the 
Lord Warden Hotel, and at this function the retiring 
president, Sir Henry Japp, vacated the chair in 
favour of the new president, Mr. A. Havelock Case. 
The afternoon was spent in an inspection of the 
coal staithes and loading plant of the Southern 
Railway and the aerial rope conveyor and coal 
loading plant of Messrs. Tilmanstone Collieries, 
Limited, which are situated on the eastern arm of 
Dover harbour. The party were conveyed across 
the harbour on the 8.8. Lady Savile, which was 
made available by the kindness of the Dover 
Harbour Board. The whole meeting was of much 
interest throughout and the thanks of the Society 
are due to Professor S. J. Davies, the Honorary 
Secretary, who made the necessary arrangements. 


CANADIAN AIR TRANSPORT. 


According to statistics just received for 1936, 
the 43 companies engaged in air mail and freight 
transport in Canada showed a substantial increase 
in business over 1935; no less than 43 per cent. 
in the case of ordinary commercial freight, namely 
11,272 tons, while air mail reached a new high level 
of 1,153,812 lb. Messrs. Canadian Airways is the 
largest operating company, with a freightage last 
year of 7,750,000 Ib., followed by Messrs. Starratt 
Airways with 3,600,000 lb., and Messrs. Wings, 
Limited, with 2,232,000 lb. These three companies 
between them used 53 aircraft of seven different 
types. Much of the business is, of course, associated 
with Canada’s leading industry of mining, and in 
one contract carried out by Messrs. Wings, Limited, 
it involved the transport of an entire mining plant 
from a point 325 miles east of Lake Winnipeg to a 
new mining site just over the Ontario boundary— 
a distance of 145 miles. The total weight of cargo 
was more than 600,000 lb., and included a mine 
hoist, a mine cage, sinking buckets, rock drills and 
steel, eight ore cars, 60,000 lb. of dynamite, 70 work- 
men and their belongings, and some 35 tons of 
foodstuffs. Special air bases, with radio stations, 
were established at both ends of the run. Some of 
the machinery to be moved raised difficult problems 
owing to weight and bulkiness. The compressor 
when assembled weighed 14,000 lb., and the hoist 
4,600 lb. The sub-base of the compressor was 
15 ft. long; it was cut in two and reassembled at 
the new site, each piece weighing 4 ton. Two 
tractors weighing, respectively, 6,250 lb. and 5,700 Ib. 
were also sent in sections. Canadian fisheries also 
find air transport of great value. One company 
alone—Messrs. United Air Transport, with head- 
quarters at Edmonton—conveyed more than 
1,000,000 Ib. of fish during the past winter. An 
interesting experiment is that of re-stocking small 
lakes with fish by means of aeroplanes; this is 
said to have proved successful. 








THE ENGINEER OFFICER.—It is only on large passenger 
liners that recognition of the marine engineer as an 
officer is generally accorded, yet his status as such is 
defined in the Merchant Shipping Act of 1894. Most 
engineers ashore will agree that even now the importance 
of their colleagues afloat is not sufficiently widely appre- 
ciated, and in this connection it may be that a souvenir 
book, Zhe Engineer Officer through Fifty Years, just pub- 
lished by the Marine Engineers’ Association, Limited, 
will help. The Association, of which the headquarters 
are at London Bridge House, London, E.C.1, has, as 
may be gathered from the title of the book, this year 
attained its jubilee, and has undoubtedly, in the fifty 
years thus marked, done excellent work for its members 
in many ways. An outline of this work naturally forms 
the substance of the publication, but there is a consider- 
able amount of other information, the sketch of marine 
engine developments, showing, for instance, how far 
along the road of technical knowledge the engineer 
officer has had to travel. The younger generation will 
do well to keep in touch with the Association, not only 
for its own sake but to help to consolidate the body on 
which so many onerous duties fall in the ship of to-day. 
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(Continued from page 79.) 
CNGINEERING DEPARTMENT—continued. 


Structures. Sheet-Metal Panels. Welded Joints. 
—Among a group of important studies of structural 
problems in the Engineering Department, one in 
which the aircraft industry is closely concerned, is 
directed to the problem of construction in thin 
sheet metal, with especial reference to the semi- 
monocoque type of light-alloy construction com- 
monly used for the wings and bodies of all-metal 
aircraft. Such a structure consists essentially of an 
outer skin of thin plates laid over a skeleton frame- 
work of longitudinal stringers and circumferential 
ribs or rings, the whole being integrally connected, 
usually by riveted joints. The major problem 
arises from buckling of the thin metal skin which 
generally occurs at loads which are low relatively 
to the intrinsic compression strength of the material, 
and so low that design to allow the stiffening ribs 
to develop their full strength is difficult. 

In the typical example of a generally tubular 
aeroplane body subject to torsion about its 
longitudinal axis by the action of the controls, the 
twisting movement tends to distort rectangular 
areas into parallelograms, and almost the whole 
resistance to such shear resides in the diagonal 
stresses set up in the skin panels. At a compara- 
tively low load the separate panels tend to buckle 
along the directions of compression with a sudden, 
critical reduction in resistance, and such greatly 
reduced resistance to the general shear as there- 
after persists is derived from the tensile resistance 
across the other diagonals of the panels. The 
stiffening members are consequently subject to 
additional end loads and bending stresses. Alterna- 
tively, if the monocoque body is called on to resist 
a general bending movement, due for example to 
elevator control, in a plane through its longitudinal 
axis, failure of the panels on the compression side 
again tends to over-stress the stringers and to bend 
the ribs. An important point observed under such 
a condition is that the compression buckling causes 
the central portion of the panels, in the region mid- 
way between stringers, to fail first, those portions 
of the panels near, and rigidly fixed, to the stringers 
being prevented from buckling by the stiffening so 
afforded. Final collapse of the structure commonly 
results from buckling of one or more of the over- 
loaded stringers on the compression side. Evidently, 
for the full strength of the thin-sheet panels to be 
developed calls for equal stiffness over the whole 
area, implying a large number of stringers, the 
latter being of small section to restrict the weight. 

On the other hand, any such reduction of 
strength in the stringers demands a reduction in 
rib spacing to maintain the stiffness of the stringers 
themselves, the essential restriction on total weight 
again demanding consideration. Among _ these 
mutually antagonistic counsels of perfection lies 
the problem of determining the optimum combina- 
tion of ribs, stringers and overlying panel. The 
work at the Laboratory, primarily of an analytical 
nature supplemented by tests on small units to 
check theoretical conclusions, has been concerned, 
in succession, with the behaviour of unstiffened 
plane and curved rectangular metal sheets under 
shearing and compression loading ; and with panels 
having stiffeners riveted along the direction of the 
applied load, the unexpected conclusion being 
reached in this case that the buckling stress in a 
stiffener riveted to a sheet may be lower than if 
the stiffener alone were compression loaded. The 
Laboratory’s theoretical investigation has now 
reached a stage at which recommendations regarding 
the basis of economical design can shortly be pro- 
mulgated, possibly after some further check testing. 
In the meantime, experimental tests on larger sizes 
of stiffened sheet-metal panels have been conducted 
at the Royal Aircraft Establishment, Farnborough, 
on lines designed to yield information of immediate 
utility to the aircraft industry. 

Another structural investigation, upon which a 
great deal of industrial interest has been focused 
for the past year or two, consists of an extensive 
statistical examination of the strength of electrically- 
welded joints, which was undertaken on behalf of 
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the Steel Structures Research Committee of the 
Department of Scientific and Industrial Research, 
with the practical co-operation of the welding 
industry, and a large number of engineering firms 
making use of electrode welding, throughout the 
country. The work has entailed the design of 
welded test pieces, including butt, transverse fillet 
and longitudinal fillet welds ; the mechanical testing 
of nearly 2,000 specimens ; and the analysis of the 
results on statistical lines. As a means of gaining 
and disseminating information of first-rate practical 
utility regarding an engineering process, like welding, 
which still retains a large admixture of art along 


with its scientific basis, this type of analysis has | 


proved so exceptionally valuable that its use will 
doubtless be much extended in the future. In the 
present application, where similar specimens of 
similar materials have been prepared by 61 different 
firms by nominally the same procedure, not the 
least illuminating conclusions drawn are those 
regarding the dispersion among the test results for 
the separate classes of welded joint, the different 
welding and the different grades 
electrodes employed. These, and other interesting 
features are apparent from the accompanying 
Table VII, which summarises the principal test 
results and indicates how they can be utilised for 
structural design. The dispersion, or scatter, of 


positions, 


the test values on joints welded under comparable | 


conditions is represented in the table by a standard 
deviation, which takes into account the extent and 
number of the departures from the mean of all 
results of the same kind. The standard deviation 
is thus a measure of the probability of achieving, in 
average practice, the mean strength of weld which 
should be achievable. It is, in other words, an 
index of reliability, taking into account both the 
quality and the uniformity of the electrode, the steel 
welded, the welding plant, and the operator. 

Two important points clearly brought out in 
this connection by the table are, that the standard 
deviations are consistently less for the horizon- 
tal than for vertical or overhead welding in the 
nan class of joint ; and, secondly, that the de 
viations are consistently less for Grade A elec- 
trodes than for all classes of electrode grouped 
together. The designation Grade A is defined by 
the Laboratory as including only the best type of 
covered electrode manufactured in this country. 
It is remarkable, further, that the mean values of 
strength are consistently higher for all classes of 


joints welded with Grade A electrodes than for 
those welded with inferior electrodes. From the 
column headed “ Highest Values,’ where the 


strengths for all electrodes and Grade A electrodes 
are exactly the same, it may be inferred that no 
other electrode can be expected to produce as good 
& joint as the Grade A, other things being equal. 
The column of ** Lowest Values,”’ on the other hand, 
indicates that Grade A electrodes are never likely to 
give as poor a weld as the worst among the other 
types. 

Particularly in the of longitudinal fillet 
welds, the superior low limit of the Grade A elec- 
trode is very marked. From the mean values and 
the standard deviations, it 
pute that the odds against realising a breaking 
strength less than those tabulated in the last column 
of Table Vil are 100 to 1. Somewhat lower values, 
corresponding to lower probabilities can, of course, 
be computed. In general, such values, divided by 
an appropriate factor of safety, furnish working 
stresses which are not only based on the mean 
results of a large number of tests, but also make 
allowance for probable variations in strength above, 
and, what is more important, below the mean. It is 
noteworthy that the tabulated mean values of 
stress are governed rather by the type of welded 
joint than by other considerations such as welding 
position or class of electrode. The mean values are 
much the same for any one type of joint, those for 
longitudinal fillet welds being decidedly inferior to 
those of the other two types. A corresponding ten- 
dency occurs in the last column, showing probable 
lowest breaking stresses, although here there is an 
exceptionally low value for all transverse fillet welds 
in the vertical welding position, to which the excep- 
tionally small ** lowest value *’ of stress can doubtless 
be related, 


case 


is possible to com- 


of | 
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Wheel Impacts of Road Vehicles. Bridge Stresses. 
—One further aspect of the Engineering Depart- 
ment’s concern with problems of structural design 
is exemplified by a recent piece of collaboration 
with a Government Department to determine the 
stresses occurring in the various members of a num- 
ber of experimental bridge spans subjected to heavy 
impacts from road traffic. The Laboratory had 
already fitted up a heavy six-wheeled lorry for 
research purposes, with load gauges and accelero- 
meters, whereby the wheel impacts were recorded, 
either continuously or, as in the present application, 
momentarily to measure maximum effects due to 
obstacles deliberately arranged across the roadways. 
Shock loads of known magnitude were thus applied 
to the bridge span as a whole, the position along the 
span of the applications of impact being variable at 
will. It has thus been possible to correlate the 
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From the work now completed on the heavy lorry, 
a variety of interesting—in some cases unsuspected 
—conclusions have emerged. One of the most 
striking is that the total maximum wheel load may 
be very little affected by the weight carried on the 
springs. Under certain conditions, indeed, the 
forces imposed on the road are greater when the 
lorry is empty than when it is loaded. It is, there 
fore, not altogether unexpected to learn that the 
most beneficial effect of shock absorbers fitted to 
this heavy lorry takes place when the vehicle is 
unladen. The fact of there being two driven axles 
comprising a bogie leads to close interaction between 
them and a very complex variation of impact load 
with speed consequently ensues. The effects of 
tyre inflation pressure, on the other hand, are direct 
and simple, a reduction of pressure causing a general 
diminution of impact forces. 


STATISTICAL EXAMINATION OF THE STRENGTH OF WELDED JOINTS. 








All values are stresses in tons per sq. in 
| Lowest 
| Breaking 
| Type of Weld Welding Electrod No. of Lowest Highest Mean Standard Stress 
| Tested. Position re Tests. Values. Values. Values. | Deviation. |(probability 
of 1 
in 100). 
! puree! : — = ——— . oS se 
Butt welds Horizontal All electrodes ‘ - 124 22-6 30-1 2-3 24-7 
om Grade A electrodes only. . 9 23-9 30-7 1-85 26-4 
Vertical Allelectrodes .. ‘ 82 |} 12-9 26-7 4-2 16-9 
“s Grade A electrodes only . . 60 | 12-9 27-4 4-1 17-8 
| ‘Transverse fillet Horizontal All electrodes én a 187 11-0 51-0 33-3 6-7 17-7 
| welds - Grade A electrodes only. . 136 14-2 51-0 34- | 6-2 19-6 
Vertical All electrodes > i - 123 6-9 45-2 7-9 8-8 
me Grade A electrodes only. . 90 |} 17-1 45-2 6-3 15-6 
Overhead All electrodes es ‘ 113 | 13-7 64-9 8-0 13-6 
Grade A electrodes only. . 80 17-8 64-9 6-8 19-4 
Longitudinal Horizontal All electrodes e's “ 189 5-1 31-1 21-8 3-2 | 14-3 
fillet welds - Grade A electrodes only. . 138 | 16-2 31-1 22-6 2-5 16-8 
Vertical All electrodes - os 123 | 8-6 32-9 } 21-3 4-5 10-8 
a Grade A electrodes only. .| 90 | 14-0 32-9 | 22-9 | 36 | 14-5 
Overhead All electrodes + - 114 9-8 34-6 | 22-8 4-6 12-1 
Grade A electrodes only . 81 16-2 34-6 24-7 | 3-6 16-3 
results of strain-gauge measurements with the size | Lubrication. Eccentricity of Bearings. Driving 


| 
les found desirable, the strength and disposition of 
the bridge members. 

| ‘The commercial motor lorry mentioned above has 


| been for some time on loan to the Laboratory 





and position of impact loads, and hence to modify, Belts.—References have been made in one or two 


previous accounts of research at the National 
Physical Laboratory to the progress of a very 
meticulous study of attitude and eccentricity in 
bearings. This work has been completed during the 


| through the instrumentality of the Institution of | past year, and a report on it published in the latest 


| Antomnente Engineers, whose co-operation, in this 
land other directions, is of the greatest value in 
| connection with a comprehensive series of measure- 
ments of impact forces between the road and the 
wheels of motor vehicles. The preliminary stages 
of this work were carried out with a trailer vehicle, 
which had the special and desired feature of enabling 
different wheels to be readily fitted so that the 
influence of wheel size, other factors remaining 
unaltered, could be investigated. The comprehen- 
sive series of tests now in hand, however, relates 
specifically to self-propelled road vehicles, of which 
the range under trial comprises the heavy six- 
wheeled lorry, a heavy four-wheeler, a light four- 
wheeled truck, and finally, a moderately-sized 
private car. Work on the latter, a 16-h.p. Standard, 
is now in progress, the tests being mainly conducted 
at speeds up to 45 m.p.h. on a length of private 
road at Ardley, near Oxford, where obstacles, in the 
|form of planks of different thickness placed across 
| the road, can be driven over at various speeds. In 
| principle, and apart from minor changes in the size 
| of the instruments or improvements in the recording 
arrangements, the apparatus and methods of 
measurement are the same for all the vehicles, and 
| permit the total load on one wheel of an axle to be 
| deduced from the indications of four electrically 
recording instruments attached at different points 
to the axle. Two of these are load gauges which 
measure the effects of the chassis, body, and sprung 
load generally, while the other two are accelero- 
meters, measuring the impact forces due to the 
inertia of the unsprung mass. All four instruments 
are electrically interconnected, so that the instan- 
taneous total vertical wheel load is directly recorded, 
along with simultaneous records of time and distance, 
upon cinematograph film. The trials now in progress, 
are being arranged to determine the effects of speed, 
weight, type and size of tyres, inflation pressures, 
and the fact of the wheels under test being steering 
wheels or driving wheels. 














volume of the Proceedings of the Institution of 
Mechanical Engineers.* One or two of the major 
conclusions, however, are of sufficient practical 
importance to warrant brief recapitulation here. It 
may be recalled that the test results relate to 
complete clearance bearings, comprising a steel 
journal 2 in. in diameter and 2} in. long, rotating 
in a hard bronze bush and lubricated with heavy 
mineral oil. Bearing pressures were varied from 
180 Ib. per square inch up to 2,000 Ib. per square 
inch, and over a speed range between 100 r.p.m. 


and 1,000 r.p.m., the effects of four diametral 
clearances, viz., 0-0015 in., 0-0035 in., 0-0076 in., 
and 0-0161 in., were examined, the attitude- 


eccentricity locus being found for each load, speed 
and clearance as the temperature was raised up to 
the point of incipient seizure. The investigation has 
established that the eccentricity ratio increases, on 
the one hand with increase of load or clearance, or 
on the other with decrease of rotational speed or of 
viscosity of the lubricant. The most important 
practical conclusion probably relates to the thick- 
ness of the lubricating film at the point of closest 
approach between the journal and bush. Refined 
measurements showed that this thickness, at 
minimum friction, appears to be less than 0-0002 in. 
Knowledge of this quantity is essential to scientific 
bearing design, and its very small magnitude 
indicates the accuracy of surface finish required 
in bearings. It is evident, moreover, that if 
particles are to be excluded from between the 
bearing surfaces (where they will cause scoring and 
progressive deterioration) a very refined process of 
oil filtering needs to be employed, since none less 
than relatively gross particles can be strained out 
by fine gauze filters. 

In the course of a more recent investigation in 
the Laboratory’s journal-bearing machine, some 
highly interesting effects of included water on the 


* Proc. I. Mech. E., Vol. 134, page 437 (1936). 
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lubricating value of a motor-car oil have been 
determined. It appears that the presence of 
water, in proportions as minute as one part in 5,000 
of oil, exerts measurable effects on seizing tempera- 
ture and friction. If water is admixed with the 
oil to the extent of one part in 2,000 (0-05 per cent.), 
the seizing temperature is reduced by about 60 deg. 
C., and concurrently the minimum friction is 
increased by as much as 40 per cent. 

Another important aspect of friction in machinery 
is receiving attention in a research into the per- 
formance and physical properties of driving belts. 
The investigation has so far been confined to leather 
belting, and has led to a whole-hearted, if rather 
rueful, confirmation of the popular verdict that 
‘“there’s nothing like leather!” Leather appears 
to have no physical properties whatever that can 
reasonably be regarded as constant. The coefficient 
of friction between a belt and its pulley is found to 
increase with the rate at which relative slip takes 
place, and while it has been possible to formulate 
the relation between friction and rate of slip, and 
to establish that the modulus of elasticity is the 
major factor on which the efficiency of transmission 
depends, it has equally been found that the modulus 
increases with the mean tension in the belt and with 
running speed. Moreover, these are not the sole 
conditions which influence the elastic modulus, 
although what other conditions are influential and 
how to formulate their effects remains to be dis- 
covered. It is therefore not yet possible to express 
the modulus in terms of physical agencies nor, 
consequently, to predetermine the efficiency of a 
belt drive under any stated conditions of operation. 

Wind Pressure and Air Flow. Rectangular High- 
Speed Wind Tunnel.—The important réle played by 
fluid motion in engineering problems and the 
revision of ideas on this subject necessitated by 
the advances in aerodynamic theory and practice 
are reflected in an extending group of researches in 
which the Engineering Department is concerned 
with the study of old problems along new lines, and 
with the development of improved and more accurate 
apparatus for the measurement of fluid motion in 
engineering applications. Many tests have been 
conducted during the past year on such components 
as air and water meters, nozzles and jets, carriage 
ventilators and ceiling fans. For the benefit of 
industrial bodies, performance tests of this character, 
on a strictly confidential basis, are readily under- 
taken with the apparatus permanently available 
for such purposes, which has been augmented 
during the past year by the installation of a centri- 
fugal pressure fan and by the completion of a new 
high-speed wind tunnel having a rectangular cross- 
section. 

This last is regarded as an advance upon previous 
designs embodying circular cross-sections, but 
apart from its shape it is generally similar to the 
older examples. Like them, it operates on the 
principle that the air stream in the experimental 
section is drawn from the atmosphere by the induc- 
tive action of the jet from an annular high-pressure 
nozzle. The latter, supplied with air from a receiver, 
is situated some distance downstream of the working 
section itself, and explorative tests have shown that 
this arrangement, while affording air speeds up to 
that of sound in air, has the advantages of giving 
a steadier and more uniformly distributed working 
stream, and much higher economy of operation, 
than is possible with a jet directly produced by 
compressed air. These considerations apply, of 
course, equally to the induced wind tunnel of 
circular section, and it is mainly an improved 
suitability, together with some gain in economy, 
for testing aerofoil sections, which have dictated 
the cross-sectional shape of the latest tunnel. 
The consumption, and expense of producing com- 
pressed air, are such that these high-speed tunnels 
for studying compressibility effects are so far 
available only in small sizes. The present one has 
a working portion 9 in. long, and 6 in. by 3 in. 
in cross-section, through which the transverse and 
axial distributions of speed are practically uniform. 
Air speeds up to that of sound in air can be induced, 
when no model is in the tunnel, by an air pressure 
of 40 lb. per square inch at the nozzle. Under 
these conditions, the consumption of high-pressure 
air is equivalent to about 12 cub. ft. of free air 
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per second, the mass ratio of induced to free air 
being 7:1. Ifa model aerofoil is mounted for test 
in the working portion, the maximum speed attain- 
able is somewhat less than that in the empty tunnel, 
but by careful modification of the shape of the 
working section this reduction has been considerably 
diminished, while the undesirable effects of the 
relatively slowly moving air in the wake down- 
stream of the model have also been obviated. 

Steady progress continues in the general study 
of the wind pressure on buildings, interest being 
mainly directed at the moment to a study of a 
large model representing an area of about a quarter 
of a square mile bordering the north side of the 
Thames Embankment in the region of Somerset 
House. The particular building under test, repre- 
sented by a brass model furnished with pressure 
holes which are connected to manometers for the 
measurement of wind pressure, can be placed in 
various typical situations in the built-up area, and 
the whole assembly placed in a wind tunnel. Thus 
the relation between the distribution of wind 
pressure over the typical building and the general 
speed of the air stream in the tunnel, which takes 
the place of the natural wind, can be determined. 
Further, by orienting the model in various direc- 
tions relative to the axis of the tunnel, the effects 
of winds from different points of the compass can 
be rapidly investigated. This is evidently a matter 
of importance in a built-up area where the wind 
effects on any particular building will vary markedly 
according to whether it is exposed to the natural 
wind, the latter blowing along a straight road or 
over an open stretch of water, for example, or 
whether the building under consideration is shel- 
tered by neighbouring structures. Experimental 
work on these lines, embracing a wide range of 
imposed conditions, has now been carried out 
in the large Duplex wind tunnel of the Aero- 
dynamics Department, the cross-section of which is 
14 ft. wide by 7 ft. high. The model of the built- 
up area, fashioned to scale in wood (with the excep- 
tion of the brass “‘ test-building”), was placed on 
the tunnel floor, above which the velocity gradient 
approximates with satisfactory closeness to the 
velocity gradient above the open ground in a natural 
wind. 

The experimental results obtained are now in 
course of analysis, and it is proving an important 
feature, from the point of view of structural design, 
to assess the coefficients of maximum wind pressure 
occurring locally over relatively small areas on the 
roof and walls of the building. Much the same 
general considerations apply to another, related, 
investigation, in which the distribution of wind- 
pressure over the exterior surfaces of three new 
designs for aeroplane hangars is being carried out 
with small-scale models in the 3-ft. atmospheric- 
pressure wind tunnel of the Engineering Department. 

Asan extension of a study, made some years ago, 
of the principle and theory of the air injector, a 
research is now being conducted into the industrial 
applications of the injector for such purposes as 
the conveyance of granular materials in suspension 
in a current of air. From a thorough examination 
of the performance of a model of a pneumatic- 
conveyor, having a 3-in. pipe 25 ft. long driven by 
an annular injector, some valuable information has 
been derived regarding the properties of this type 
of installation when supplied with two such widely 
divergent materials as linseed and sand. The 
interesting general conclusion has been reached 
that the underlying principle is the same regardless 
of dissimilarity in the materials carried. Thus, for 
the condition of a given constant injector pressure, 
the air speed diminishes as the ratio of solid matter 
to air is increased, until a lower limit of air velocity 
is reached at which the conveyor pipe chokes. An 
experimental fact, rather unexpected at first sight, 
but indicated by theoretical considerations, is that 
the choking velocity is about the same for sand 
as for linseed, although the density and particle 
shape of the two are very different. Measurements 
of pressure drop in the conveyor pipe line have 
revealed that the distance over which the grains of 
material are being conveyed is largely independent 
of the speed of the air flow. Beyond this region, 
in the downstream part of the pipe where the 
material and the air have the same speed, the 





mixture behaves much like a homogeneous fluid, 
exhibiting a uniform gradient of total pressure, 
proportional to the constant injector pressure, for 
all values of the ratio of solids carried to air supplied, 
until the choking condition is approached. 

By way of concluding this account of the work 
of the Engineering Department, it is appropriate 
to mention the retirement, last year, of Mr. C. 
Jakeman, after thirty-five years’ service. Mr. 
Jakeman was one of the first members on the staff 
of the National Physical Laboratory, and was 
concerned in those early days with the maintenance 
of the engineering service supplies for the Labora- 
tory as a whole. Latterly, as Principal Scientific 
Officer, he devoted his attention with conspicuous 
success to a varied range of research problems, but 
although he will probably be best known for his 
work on lubrication and heat loss from steam pipes, 
he had a wide knowledge of general engineering 
practice, and was closely associated with the 
general test work and special investigations carried 
out on behalf of commercial firms. His extensive 
circle of acquaintances in the engineering profession 
will agree that he enjoys a deserved reputation for 
sound and valuable scientific research. 


(T'o be continued.) 








DEFECT AND MAINTENANCE 
CLAUSES. 


By W. SuMMERFIELD, Barrister-at-Law. 


MAINTENANCE and defect clauses, which very 
properly find their way into contracts, would be 
intolerable were they not limited both with respect 
to scope and duration of period. Very interesting 
cases have been before the courts dealing with 
each of those factors. 

In Cunliffe v. The Hampton Wick Local Board 
(1893) the plaintiff contracted with the defendants 
for the construction of new sewers, at the price of 
5,523/. The agreement included the following 
terms :—(1) The works were to be executed under 
the superintendence of the surveyor, and to his 
satisfaction; (2) The contractor was to provide 
everything in the specification necessary for their 
due execution ; (3) Any errors were to be rectified 
by the contractor upon request made by the sur- 
veyor ; (4) If any of the works should be “‘ executed 
with improper materials or defective workmanship ”’ 
—in the view of the surveyor—the contractor should 
immediately re-execute such part, as required by 
the surveyor, during the progress of the works ; 
(5) If the contractor should be in default in respect 
of (4) the surveyor should be empowered to employ 
some other contractor and charge up the costs 
thereby occasioned to Cunliffe ; (6) Any defects and 
other defaults appearing within three months from 
the completion of the works were to be made good 
by the contractor, at his own cost, upon the sur- 
veyor’s direction. For the purposes of this clause 
‘“* works ’’ were to include any additional works or 
extras authorised by the surveyor and arising from 
improper or defective materials or workmanship ; 
(7) Payment of any balance accruing to the con- 
tractor was to be due and payable at the expiration 
of the aforementioned maintenance period ; (8) The 
completion of the works was to be conclusively 
evidenced by the surveyor’s certificate of the final 
balance due. 

A final balance of 6371. became due to Cunliffe, 
as certified by the surveyor, under date April 6, 1891. 
The defendant Board, however, discharged the 
surveyor from their service, and his successor in 
the office required Cunliffe to re-execute certain 
portions of the works, pursuant to Clause 6. This 
Cunliffe refused to do; furthermore, he, at that 
stage, presented a claim for 110/., additional to the 
‘final balance”’ of 637/., in respect of works 
executed by him subsequently to the date of the 
final certificate. The new surveyor, thereupon, 
retained another contractor to carry out this work, 
pursuant to Clause 5, at a cost of 9081. Cunliffe 
brought his action to recover payment of 637/., and 
the Board added to their defence a counterclaim 
in respect of (a) the sum of 908/., and (b) damages 
to cover loss occasioned to them by delayed com- 
pletion, which they put in the region of 3,0001. The 
Official Referee, by whom the issues were tried, 
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arrived at a balance due to Cunliffe of 622/. 2s. 9d., 
and a balance due to the Board of 9091. 17s. 3d., 
being a net balance in favour of the Board of 2871. 
l4s. 6d. Cunliffe’s appeal against this decision 
failed. 

For Cunliffe, it was contended that the new sur- 
veyor had ordered execution of works in a more 
expensive way than that which had satisfied the 
original surveyor and that, accordingly, the extra 
costs so occasioned could not properly be charged 
up to Cunliffe under the contract. For the Board, 
on the other hand, it was argued that they were 
not seeking to charge up to Cunliffe the cost 
of “ improvements ’’—upon original designs—but 
merely costs properly incurred in “‘ making good ”’ 
the original contractor’s defects of material and 
workmanship. 

Among the points emphasised by the decision in | 
this case, were the following :— 

(a) If defects are discovered within the period 
limited in the defect clause the contractor must 
remain liable to make good, even though the cause 
of such defects is not traced until a time after the 
expiration of such period ; for example, as in this 
case, where stoppages in the sewers were discovered 
before the expiration of the period, although their 
cause was not ascertained until after its expiration, 

(b) Where the contract spoke of the time of com- 
pletion of the “ several works,”’ it meant the date 
of completion of the whole of the works and not 
the dates of the completion of its various sections, 

(c) Power to act under the terms of the defect 
clause passed to the new holder of the office of 
surveyor. 

The point at which the process of ‘‘ making good 
defects '’ branches off on to a line of ** improvements” 
is, of course, crucial; the differences between the 
two were exhaustively considered in 7'he Sevenoaks, 
Maidstone and Tunbridge Railway Company v. The 
London, Chatham and Dover Railway Company (1879). 
In that case there was the curious additional feature 
that the issue joined between the parties was as to 
the power or right, and not as to the duty, to main- 
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accommodation. Such operations—simultaneous 
repairs and improvements—were not less works of 
maintenance because their effect was to improve, 
and enhance the value of, the railway. Maintenance 
includes, in short, all operations to maintain the 
works in the same state, or in the same state with 
improvements, providing that they do not so im- 
prove as to involve alteration of the original purpose 
of the works. 

The question is sometimes asked whether there 
is a duty resting upon the employer to notify the 
contractor that repairs have become necessary, or 
that defects to be made good have become apparent, 
before the contractor can become liable to execute 
such works. This question was raised in The London 
and South Western Railway Company v. Cyril Flower 
and Others (1875). 

Pursuant to the provisions of The Queen’s Road, 
Battersea, Extension Act, 1863, the predecessors in 
title of the defendants constructed a bridge under 
the London and South Western Railway Company’s 
lines, under the superintendence of the company’s 
engineer. The bridge comprised brick piers and iron 
pillars, iron girders resting upon the piers and 
pillars, and timber and woodwork. With regard to 
the timber and woodwork, the arrangement was 
that the company’s engineer himself carried this out, 
using materials provided by the defendants’ pre- 
decessors and charging up the cost to them; the 
construction of the bridge was completed in 1864. 
Repairs to the timber and woodwork becoming 
necessary in 1872 and 1873, the work was executed 
by the company, and the cost of such work, amount- 
ing to 147/. 2s. Od., was claimed by the company 


from the defendants. By that time the company was | 


in exclusive possession of the railway undertaking, 
and they had given no intimation to the defendants 
that repairs were necessary. 

The evidence showed that it was not possible for 
anyone to know that repairs were necessary unless 
they entered upon the bridge to inspect it, and— 
with regard, at any rate, to some of them—it would 
be necessary to open up parts of the woodwork. 
Nor were they repairs of such a character as to be 





tain; the reason for this is apparent from the 
particular circumstances. By agreement made 
between them, the defendant company operated 
a line constructed by the plaintiff company ; at the | 
request of a number of inhabitants of Maidstone the | 


plaintiff company erected stone steps in the station 


yard there in order to facilitate access to the station. 
This proceeding was, in the view of the defendant 
company, work outside the powers of the plaintiff 
company to perform, and they removed the steps. 
The statutory powers under which the railway had 
been constructed had expired by the efflux of time, 
so that the construction of the steps fell within the 
scope only of maintenance. The Court, in this 
instance, said that it was extremely difficult to 
devise a comprehensive definition of the expression 
“works of maintenance, because it is so very large 
a term.’’ It certainly does not, it was held, exclude 
“* useful or reasonable ameliorations.”’ For example, 
if powers were entrusted to a company to * main- 
tain ’’ the banks of a river, it would be unreasonable 
to construe those powers so narrowly as to limit 
them to maintaining the banks in precisely the same 
mode of facing as was done originally ; for, with the 
passage of time, since the original construction, new 
and improved methods of facing will probably have 
been devised and popularised; and so, if powers 
of maintaining a railway were entrusted to a 
company the company might legitimately ‘ use 
any reasonable improvement.’’ Thus, to replace 
with iron fencing original fencing of wood which has 
decayed, would be a function coming within the 
scope of powers of mairtenance. Again, to face a 
deep cutting with brick, in order to render it more 
secure, would be a work of maintenance of the 
railway. Then, if a railway station is thought to 
have proved so inconvenient as to necessitate repair, 
could it reasonably be argued that such repairs 
were outside the scope of maintenance ? Obviously, 
when repairs are being executed they may introduce 
improvements ; indeed, the better the execution of 
the repairs the greater will the improvements tend 
to be, as where the repair of the station entrance 
includes, even if it does not vitally necessitate, the 
addition of a stairway; or where the repair of 





buildings involves re-arrangement of their rooms and 


likely to arise frequently—in the ordinary course 


| of events they would occur not more frequently 


than once in five to ten years. 

The Court held that the company had no right 
to claim to be re-imbursed; they ought to have 
ziven notice to repair to the defendants. Assuming 
that the latter were bound under the Act properly 
to maintain the bridge, they would be entitled, of 
necessary implication, to enter upon it for inspection 
purposes ; but then the state of disrepair might be 
such as inspection by the defendants would not 
bring to light. The company, on the other hand, 
would be in a position to know the state of the bridge, 
not merely by inspection from time to time, but at all 
times. If any delay were allowed to occur in neces- 
sary repairs, the consequences might prove very 
grave indeed. It was, therefore, the Court concluded, 
“contrary to the principles of natural justice ’’ that 
the company should be allowed to charge up to the 
defendants costs of repairs without previous notifica- 
tion, although the defendants, even if they had 
acted with reasonable diligence, could not be aware 
of their necessity in the absence of such a notifica- 
tion. Such principles of natural justice it was not 
possible for any party to override; and it would 
only be possible for them to be disregarded if the 
Act expressly gave the company such wide powers 
as they contended for. 

Liability to maintain can exist only where there 
is knowledge of the necessity of maintenance, al- 
though the law will impute knowledge to a party 
who, in fact, has no knowledge, but has reasonable 
means of acquiring it. The duty of maintenance 
rested with the defendants, but since the company 
had taken the duty upon themselves they were 
deemed to have volunteered their services. It is a 
general principle of our law that a man cannot 
render another his debtor by voluntarily rendering 
services on his behalf, when that other has not been 
given the opportunity of deciding whether or not 
he wishes to have such services performed for him. 
Even if the other does require such services, he may 
desire, and he is entitled to carry out such a desire, 
to have the work executed by some contractor other 
than the volunteer; and, in any event, even if 
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willing to entrust the contract to the volunteer, he 
might not have been prepared to accept that 
volunteer’s price. He must be given the opportunity 
of considering and, if he thinks fit, of accepting or 
rejecting all of the terms and conditions of the pro- 
posed services before he can be rendered legally liable 
to pay for them. 








THE SOCIETY OF CHEMICAL 
INDUSTRY. 


Tue Annual Meeting of the Society of Chemical 
Industry was held at Harrogate from Monday, July 5 
to Friday, July 9, when the presidential address was 
delivered by Lord Leverhulme and several papers 
containing points of engineering interest were read. 

In the course ot his address, Lord Leverhulme said 
that he did not imagine there was an industry to-day, 
which was not pursuing the practice of scientific 
research for its own purposes. The question arose, in 
fact, whether in the field of the more highly-developed 
sciences we had not gone too far in the direction of 
intensive scientific research and had gained immediate 
benefits at the cost of paying insufficient attention to 
scientific research of a more general character, which 
might ultimately be no less valuable. It might be 
worth while, therefore, to devote more attention to the 
less developed and consequently less immediately 
profitable sciencies in the expectation that this long- 
term investment would, in the end, prove profitable. 

Chemistry’s principal réle to-day was to act as an 
auxiliary to nature by producing synthetically those 
raw materials or substitutes, which were not otherwise 
provided at the right place in the right quantities, and 
at the right time. This development was indicative of 
an economic revolution, the proximity and scope of 
which were as yet insufficiently appreciated. The time 
was not far distant when man, largely independent of 
the accident of geographic or climatic environment, 
would come to rely to a very considerable extent upon 


| the chemist as a universal provider of substitutes. In 
| developing the employment of these substitutes, the 


chemist released more costly materials for employment 
in other processes, and enabled materials which had 
previously been of no economic value to be utilised. 
It was for this work of conservation that he would 
receive the greatest recognition from a world wherein 
the gradual exhaustion of Nature’s resources was being 
accelerated by the increasingly heavy demands which 
man was making on them. 

In an address on “ Trends in Chemical Science,” 
Professor G. G. Henderson said that in recent years 
applied chemistry had advanced with giant strides. 
Before the war some branches of chemical manufac- 
ture, such as the production of dyestuffs, of synthetic 
drugs and of fine chemicals, had become almost the 
monopoly of our competitors, largely owing to a 
mistaken fiscal policy. Since then, however, the 
development of the chemical industries of the country 
had been most gratifying. In addition, there had been 
a steadily increasing demand for the services of 
chemists, not by chemical manufacturers alone, but in 
many other industries. There was also a marked 
appreciation of the importance of chemical research. 

Among outstanding technical changes, mention 
might be made of the extending use of electrolytic 
methods, the application of very high and very low 
temperatures, and the employment of catalysts on 
a manufacturing scale. The last few decades had 
witnessed the production of new classes of valuable 
dyestuffs, of synthetic drugs, of many different 
kinds of plastics, of rubber substitutes, of rayon, of 
numerous valuable alloys, and, indeed, of a vast 
number of new compounds of all kinds. Moreover, 
since the war, great advances had been made with 
respect to the rational utilisation of coal. The provi- 
sion of facilities for the training of chemical engineers 
and the foundation of the Institution of Chemical 
Engineers and of the Engineering Group of the Society 
of Chemical Industry were proofs of the share taken by 
engineers in the development of chemical industries. 

The future prosperity of the country would lx 
largely dependent on the support given to the progress 
of science and especially of chemistry. Chemists must, 
however, speak with a united voice if their views were 
to be considered by our legislators, by Government 
Departments and by their fellow citizens. It, therefore, 
appeared desirable that all the Societies interested in 
chemistry should enter into closer relationships than 
at present, and that a central council composed of 
representatives of each society should be formed which 
could speak with authority on all matters of interest 
to chemists. It was to be hoped that the formation of 
the Chemical Council would be a first step in that 
direction. 

The advantages offered by special alloy types 0! 
cast iron, notably those based on the addition 0! 
nickel, were dealt with in a paper on “ New Iron 
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Alloys,” which was presented by Dr. A. B. Everest. 
Compared with the traditional type of cast iron, such 
alloys gave a mechanical strength which was two to 
three times as great, while the resistance to certain 
acids was 500 times higher and a degree of hardness 
not equalled by any other cast metal was attained. 
\s a result of investigations made in recent years, 
cast iron was now alloyed with a wide variety of 
metals. These elements had different effects and many 
of them were subject to strict limitations. Nickel, on 
the other hand, could be alloyed with cast iron in all 
proportions giving a series of metals with a wide range 
of properties and with special applications in the 
chemical and allied industries. The usefulness of 
nickel was further enhanced by the fact that it was 
stable in the casting, not being lost by oxidation on 
re-melting. Small additions of nickel up to 2 per cent. 
had proved useful in controlling the grain size and 
physical properties of good quality cast iron. Such 
alloys were valuable where castings of improved 
quality were required. At about 5 per cent. of nickel 
the alloys were self hardening, owing to the influence 
of nickel in lowering the critical points at which con- 
stitutional change took place in the metal. At this 
percentage of alloy the matrix was in the hard marten- 
sitic condition and the iron was only machined with 
difficulty. They were of special interest for their 
resistance to abrasion, though not perhaps of great 
value from the corrosion-resisting point of view. 
Further additions of nickel resulted in a series of irons 
of gradually decreasing hardness until at about 16 per 
cent. to 20 per cent. of nickel the castings could be easily 
machined, A strength of 22 tons to 25 tons per square 
inch was quite usual in large castings. 
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INTERIOR OF COCKPIT. 


THE DEWOITINE 338 PASSENGER- 
CARRYING AEROPLANE. 


Tuer photograph reproduced in Fig. 1, on this page, 
shows an air liner known as the Dewoitine 338, which, 
we understand, has been tried out with great success 
on some of the Continental air lines operated by Air 
France. It is generally similar to Dewoitine 333 
machine used for carrying mails and passengers on the 
Toulouse-Dakar line, but is capable of carrying 24 pas- 
sengers and a crew of four, as well as freight and mail, 
and has a retractable undercarriage. The first trials of 
the new design resulted in an order being placed for 
14 machines of this type and, we understand that 
eight more were ordered early in June. They are 
to be put into service on the two Air France lines 
carrying the heaviest traffic, viz., London-Paris and 
Paris-Marseilles, as well as on the Far Eastern line 
between Damascus and French Indo-China. 

As will be seen from Fig. 1, the Dewoitine 338 is a 
three-engined low-wing cantilever monoplane. The 
engines are of the Hispano-Suiza 9Vd type, each deve- 
loping 575 h.p. and driving a twin-bladed variable-pitch 
airscrew. This power is sufficient to give the machine 
a maximum speed of 187 m.p.h. with a gross weight 
of 24,422 Ib., the useful load then amounting to 11,771 
lb., since the weight of the machine empty is 12,651 Ib. 
The fuel tanks have a capacity of 3,200 litres (704 
gallons), which is sufficient for a journey of 3,200 km. 
(1,988 miles) in still air. The cruising speed is 162 m.p.h. 
From the point of view of safety, it may be of interest 
to mention that the machine can fly at 125 m.p.h. 
fully loaded at a height of over 6,560 ft. with one engine 
out of action. 





The machine is constructed entirely of metal, the 
main structure being of Duralumin, the wing fittings 
of steel, and the covering of Alclad. The wing, which 
is built up on a single spar, has a span of 96 ft. 4 in., 
the length of the machine overall being 72 ft. 2 in. 
and the height overall 18 ft. 3 in. The wing area is 
1,065 sq. ft., so that at full load the wing loading 
works out at about 23 lb. per square foot. The fuselage 
is of monocoque construction and the cabin is rendered 
soundproof, as well as being heated and ventilated. 
As previously stated, a retractable undercarriage is 
fitted and it may be mentioned in connection with this 
that a Klaxon horn is arranged to sound automatically 
if the throttles are closed while the undercarriage is 
in the retracted position. Fig. 2 is reproduced from a 
photograph showing the interior of the cockpit, in 
which the joysticks, engine controls, and some of the 
navigating instruments and controls on the panel 
can be recognised. Incidentally, this illustration 
suggests that the control of a large modern air liner 
must require considerable concentration on the part 
of those responsible. 

The machines ordered by Air France are being 
constructed by the Société Nationale de Construction 
Aeronautiques du Midi, this being the southern group 
of the six into which the French aircraft construction 
industry has been divided under the Government 
scheme. This group includes the former Société 
Aeronautique Frangaise (Dewoitine). 








EXPERIMENTS WITH THIN ROAD 


SURFACINGS. 


THE introduction during the last few years of thin 
surfacing coats for roads led the Ministry of Transport 
and the Surrey County Council some twelve months 
ago to investigate the principles involved in the con- 
struction of such surfaces. The first series of experi- 
ments were made on coats } in. thick, using aggregates 
supplied under the norma] annual county contracts. 
These coats were designed to produce an open textured 
surface by using the maximum percentage of the large 
aggregate with the minimum of fines and binder neces- 
sary to secure stability. Loca] gravel and Leicester- 
shire granite were employed as aggregate in combina- 
tion with the following types of binder: Liquid bitu- 
men, liquid asphalt, bitumen cut back with light oil 
flux, bitumen cut back with tar oil flux, and cold process 
tar and semi-hot tar. With each of the first two and 
last two binders three different percentages were used : 
The optimum quantity, as determined by trial mixes, 
and quantities about } gallon per ton of aggregate 
above and below this quantity. With the two remain- 
ing binders only two quantities, differing by about 
1 gallon per ton of aggregate, were employed. Appro- 
priate specifications for these binders were suggested 
by the Asphalt Roads Association, the Road Emulsion 
and Cold Bituminous Roads Association and the 
British Road Tar Association. 

Gravel aggregate, graded by mixing two types of 
Thames Valley gravel in the proportion of two parts of 
} in. to j in. gauge to one part of j in. to %& in. gauge, 
was laid on a section of the Chobham-Woking road, 
which carries a daily traffic of 3,619 tons. The carriage- 
way was 20 ft. wide with concrete kerbs, and was divided 
into sixteen sections each about 150 yards long. Each 
of these sections was treated with one of the types or 
compositions of binder just mentioned after the existing 
bituminous dressing had been burnt and raked off, 
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No further preparatory work was carried out and 
generally the shape of the road was in reasonably 
good condition. The work was carried out by men 
who had had no previous experience in laying this class 
of material and the materials were mixed at the Surrey 
County Council's Depot at Ewell, about 20 miles from 
the site. The laying was effected in half widths. 
No preliminary adhesive coating was applied and the 
existing surface was not heated before the new material 
was laid. The approximate rate of spread was from 
23-6 square yards to 27-4 square yards per ton. The 
work was carried out between July 15 and September 7, 
1936. 

Granite aggregate, graded by mixing five parts of 
Leicestershire granite passing through a 4-in. mesh 
sieve with one part of fine granite passing a }-in. 
mesh sieve, was also laid on the Sunningdale-Egham 
road. This is part of the Great South-West road 
and carries a daily traffic of 14,130 tons. Sixteen 
sections, each about 150 yards long and 30 ft. between 
the kerbs, were laid, the materials again being mixed 
at Ewell. The carriageway was prepared by burning 
off the excess binder and residue from previous surface 
dressings and the camber was improved by spreading 
and rolling a hot sand carpet into surface depressions. 
As this work was carried out between September 15 
and October 31, 1936, the carriageway had generally 
to be pre-heated. 

As regards the results of these experiments, many 
of the gravel sections had deteriorated by April, 1937, 
and on two sections, where the road consisted of a series 
of comparatively sharp curves, disintegration had 
gone so far as to necessitate repairs. On other sections 
there was only slight fretting in the wheel tracks and 
remedial treatment was not needed. Considerable 
wear had taken place at a’bus stop. At the same date, 
the granite sections were in good condition with the 
exception of one or two minor defects. Tests carried 
out in January and March showed that all sections 
were satisfactory as regards their resistance to skidding. 








NOTES ON NEW BOOKS. 


ALTHOUGH it is over forty years since Otto Lilienthal 
was killed he is not forgotten. In the clear light 
which the present state of aviation throws on his 
achievements after this lapse of time, his position 
among the foremost pioneers of flight remains secure 
and beyond dispute. Only those who have engaged 
in the same class of work can fully appreciate the 
scientific ability which led Lilienthal to abandon as 
impracticable the principle of flapping flight, to make 
steady progress, by systematic experiments, towards 
the development of an efficient cambered wing, to 
achieve remarkable success in the construction and 
use of stable gliders, and to fail in accomplishing sus- 
tained flight only because the petrol engine was not 
yet available when, in 1896, he met his death while 
experimenting. But the number is much greater 
of those who can admire the enthusiasm and _ persis- 
tence, the ingenuity and courage of a man who literally 
devoted his life to the mastery of the air. Despite, 
therefore, the fact that accounts of his pioneer work 
have already appeared, a cordial reception is assured 
for a popular, but sufficiently technical, biography of 
Otto Lilienthal der erste Flieger, written by G. Halle 
and published in Berlin by the V.D.I. Verlag at a 
price of 4-80 marks. The author, who is a son-in-law 
of Otto Lilienthal’s brother Gustav, has made use of a 
number of hitherto unpublished notes and drawiags 
and has contrived in readable style to portray Lilien- 
thal’s work in relation to his domestic life and to the 
achievements of other 19th Century pioneers of aviation. 
A foreword, written by the German Air Minister, 
General Géring, concludes with nationalistic, if pardon- 
able, pride that the first flier was a German, but this 
attitude is not emphasised in the body of the text. 
There, more happily, Lilienthal is primarily the 
inventor and the scientist, and his discoveries and 
their influence on the promotion of flight are the author's 
chief concern. 

In order to design suitable means of mitigating the 
effect of vibrations on elastic structures it is necessary 
to understand the underlying theory, since each case 
of trouble on this account should be considered on its 
merits. The way of approach to the simple type of 
— is very clearly indicated by Professor O. 

‘éppl, in his small book entitled Aufschaukelung und 
Démpfung von Schwingungen, where the reader is given 
a concise account of the fundamental principles, 
particularly with respect to the torsional vibration of 
shafts. A worked-out example is utilised to elucidate 
this part of the treatment, relating to the shaft of 
an engine of 400 h.p., the value of which is enhanced by 
reference to tests that were carried out on an engine of 
slightly greater power. By this means the student is 
introduced to various devices used for overcoming 
troublesome cases of vibration on machinery, as is 
exemplified by dampers involving the use of rubber, and 
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springs. In addition to the elementary theory of the 
subject, the essay contains a relatively large amount 
of descriptive matter, which should appeal to qualified 
students interested in the experimental side of the work 
concerned. Full advantage has been taken of the 
limited size of the book in the way of covering a wide 
range of questions, as is indicated by the fact that a 
discussion on the oscillation of ships occupies the last 
chapter, where attention is drawn to the anti-rolling 
tanks and gyroscopic mechanisms used for the purpose 
of lessening the severity of such motions. This well- 
arranged and illustrated introduction to the subject 
of vibrations is published by Julius Springer, of Berlin, 
at a price of 6-90 marks. 


In a small and comparatively crowded country such 
as England, the control of air navigation must neces- 
sarily be of a strict, vigilant, and comprehensive 
nature, without, however, unduly discouraging com- 
mercial or private aviation. So far, indeed, from 
presenting unnecessary obstacles to further develop- 
ment of this vital branch of navigation through 
excessive control and over-regulation, it is obvious 
that every possible encouragement must be given to 
what is, after all, a supremely important factor in 
national defence. It is not therefore an easy task to 
frame specifications of airworthiness for the various 
types of aircraft, or to draw up a syllabus governing 
the examination and test of pilots, ground engineers, 
and other personnel. In the new edition (1936) of 
the Air Navigation Directions, issued by the Air 
Ministry (H.M. Stationery Office, price 1s. net), this 
important work seems to have been done with con- 
scientious thoroughness and a keen appreciation of the 
conditions of modern aviation, whether for commerce, 
private pleasure, or sport, both in respect to heavier- 
than-air craft and to balloons. Full details are given 
of the registration of aircraft, certificates of airworthi- 
ness, the licensing and duties of ground engineers, 
inspections, overhauls, instruments, engines, wireless, 
and pilot tests, including medical examination. Notes 
are also included on licensed instructors, licensed 
aerodromes, and the dropping of articles from aircraft, 
with particular reference to the dusting or spraying 
of crops and the dropping of messages. 





In the first two volumes of the Roadmakers’ Library 
there were sections dealing with asphalt. The latest 
addition to the Library, Asphalte Roads (London : 
Messrs. Edward Arnold and Company ; price 25s. net), 
gives a» more complete account of the whole subject. 
The authors are British representatives on the Inter- 
national Committee for the standardisation of nomen- 
clature and Tests of Road Materials, Dr. P. E. Spielman 
and Mr. A. C. Hughes, B.Sc., &c., the County Surveyor 
for Hampshire. Starting with an historical section 
dealing with the development of the natural asphalts 
for road material, a complete study is made of the 
constituents of asphaltic bitumen and natural asphalt, 
including their chemical constitution and physical 
properties. The growth in recent years of asphaltic 
bitumens as a fluxing agent for native asphalt is an 
interesting point dealt with, together with the asphalt 
bitumen and tar mixtures, and the reason for the 
improved ae enna of these mixtures. The process 
of asphalt surfacing is fully described with illustrations 
and charts, and such problems as the choice of suitable 
aggregates and their successful combination with a 
bituminous binder, often a problem of difficulty or 
compromise, is very clearly explained. The analysis 
and testing of materials, including the work that 
can be carried out in a field laboratory, will be read with 
profit by those who have studied the ** British Standard 
Methods for the Sampling and Examination of Bitu- 
minous Road Mixtures.” 


The bio-physical principles of the self-purification 
of crude sewage liquor and the rate and mechanism 
of aeration of sewage liquors in the activated sludge 
process are the result of comparatively recent knowledge, 
and there has been within the last few years a consider- 
able development in the apparatus used in treatment 
plants. It is not surprising, therefore, to find Dr. A. 
Prescott Fowler's book, Sewerage: The Designing, 
Constructing and Maintaining of Sewerage Systems and 
Sewage Treatment Plants (New York: John Wiley 
and Sons, Incorporated ; London: Chapman and Hall, 
Limited, price 22s. 6d. net), appearing in an eleventh 
edition. The first part of this work is taken up with 
the design of a sewerage system with the necessary 
calculations of composition, volume maximum rates of 
discharge of the sewage and the effect of storm waters 
on the calculations. Every detail, from the collection 
of the data to the supervision of construction and 
maintenance, is considered, with detailed drawings 
and figures to illustrate the text. In this new 
edition some quite recent data relating to rainfall, 
anticipated population of cities, sewage design and other 
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related subjects have been included in the text. The 
second part is on the subject of sewage disposal, and in 
this the chemistry and biology of sewage, the bio- 
chemistry of dilution and the oxygen balance are 
presented in the light of recent knowledge and experi- 
ment. The activated-sludge process is described ; 
this process evidently making headway at present in 
the United States more than elsewhere. In 1935, 
104 activated-sludge plants were in operation, of which 
about 40 per cent. used mechanical aeration. A 
special chapter is given to the description of the 
evolution and adaptation of equipments for use in 
sewage treatment; some of these form essential 
features, others contribute to effectiveness of result 
or to the saving of labour. 

Soldering, or brazing with hard solder, an alloy of 
copper and zine to which a small proportion of tin 
may be added, an operation which is occasionally referred 
to as bronze-welding, forms the subject of a book, or 
albuin, entitled La Soudo-Brazure dans I’Industrie, 
edited and published by L’ Air Liquide, having offices at 
75, Quai d’Orsay, Paris. It gives 241 illustrated 
examples of bronze-welding of cast-iron pieces of 
machinery—machine tool parts; motor-car cylinders ; 
crankcases and pistons ; locomotive cylinders ; heavy 
engine component parts; flywheels and gear wheels ; 
pipes and miscellaneous elements of machines. The 
book further contains numerous illustrated examples 
of bronze-welding and building up of numerous articles 
and pieces of machinery made of different non-ferrous 
metals, also of welded steel sash frames, iron gratings, 
&c. Brief data on all the various examples shown 
are printed in French, with translations in lish and 
German. 


One of the best-known handbooks in the United States 
on the theory and practice of railway surveying, loca- 
tion and construction is that by Mr. William H. 
Searles. Messrs. Chapman and Hall, London, have 
lately issued the twenty-first edition of this work, 
Field Engineering (price 20s. net). The manual is a 
complete record, from reconnaissance to track laying, 
of the work of the surveyor and the engineer. The 
solution for all curve problems, simple, compound, 
reversed and spiral, are given, and a special article 
by Professor Kissams on “String Lining Curves,” 
that is, a method which requires the minimum moving 
or “ throwing ” of track, which, under the impact of 
traffic is out of alignment, is of special value in regard 
to maintenance work. The author has already published 
a book on “ Highway Curves,” and he includes in this 
manual a chapter on simple curves used in road design. 
A full set of mathematical tables used in surveying is 
provided. 





A pamphlet (No. 2) forming part of Military Engi- 
neering, Vol. III, Part Il, Folding Boat Equipment 
(H.M. Stationery Office, price 1s. 3d. net), has recently 
been issued. The object of the equipment described 
is to provide means of getting light vehicles across a 
river, and overcoming the delay which must occur 
before the construction of a pontoon bridge is possible. 
Necessarily the equipment must be of light construc- 
tion; it consists of folding boats and boat equip- 
ment provided with three types of superstructure : 
(a) For tracked rafts, (6) For decked rafts, (c) For 
trestles the equipment includes shore bays, anchors, 
outboard motors and folding dinghies. The tracked 
raft is of the end-loading pattern for vehicles and 
will take 3-ton loads. Ramps are provided and 
no landing stages are necessary if suitable bank sites 
are chosen. The decked raft will take 4} tons and 
requires landing stages consisting of at least one boat 
and one bay of the superstructure. The equipment 
can also be formed into a bridge to take light loads. 
The design and construction of the equipment is 
fully explained and illustrated. 








STANDARD SPECIFICATION FOR AERODROME AND 
Arrway Licurine.—The British Standard Specification 
for Land Aerodrome and Airway Lighting, issued in 
1934 and referred to on page 428 of the previous volume 
of ENGINEERING, has just been revised by the British 
Standards Institution, the revision having been under- 
taken as the result of the experience gained and the 

rogress made since the first issue, both nationally and 
internationally. We understand that whenever inter- 
national recommendations have been agreed to by the 
International Illumination Commission these recom- 
mendations have been used as the basis of the new 
specification. The chief points in the revision are 
modifications in the arrangement of aerodrome obstruc- 
tion lights and the provision of automatic coverings for 
all live parts of boundary lights which may be momentarily 
epessd after the collapse of the light. The flashing 
character of the aerodome beacon has been more close!) 
defined and certain modifications have also been made 
to the specifications for aviation colours. Copies of the 
new specification, No. 563—1937, may be obtained from 
the Publications Department, British Standards Institu- 
tion, 28, Victoria-street, London, 8.W.1, price 2s. 2d., 
post free. 
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CHARTS FOR FLOW IN PIPELINES. 
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THE GREEK TEN-YEARS 
DEVELOPMENT PLAN. 


A LAW approved and confirmed at a recent meeting 
of the Cabinet Council, providing for the expenditure 
of over 13,000,0001. for technical and productive works, 
including the construction of roads and extensive 
hydraulic works, constitutes the first of its kind since 
the foundation of the Greek Kingdom. It comprises a 
clear, definite and practical programme for the re- 
organisation of technical services and agriculture, and 
is due to the Government of Mr. Metaxas, which has 
been in Office since August 4, 1936. The principal 
objective of this scheme, which is to extend over 
ten years, will be to repair the mistakes of the past, 
give new life to the country by developing its natural 
resources, and to improve the economic position both 
of the people and of the State. 

The development of agriculture and the attraction 
to this industry of additional population, will be made 
possible by bringing about 2,000,000 stremmas, or over 
400,000 acres, of new and fertile land into cultivation. 
It is proposed to reorganise communications, by carry- 
ing out a national road programme, which will bring 
to an end the unfortunate chaos of the past caused by 
the clash of political interests. 

Some of the details of the proposals which will come 
into force at once, are as follows :—The completion of 
the road system of the country, so that there will be 
gradually built up a complete network of roads suitable 
for the development of proper communications, by 
means of which agriculture, commerce and industries 
will be greatly facilitated, and public security assured. 
In addition to the repair of existing roads, about 3,628 
km. of new roads will be built. Further, extensive 
drainage, irrigation and flood-prevention works will 
be immediately inaugurated, in order to increase 
national agricultural production. As the result of these 
works, more than 2,000,000 stremmas of rich lands 
will be brought under cultivation, villagers and farmers 
will be relieved of the constantly recurring threat of 
destruction by floods, and the risk to the population of 
both towns and country districts, from the scourge of 
malarial fever which annually renders thousands a prey 
to sickness, will be much reduced. The reclamation 
works in question will be on the Plains of Salonica, 
Serres and Drama, there will be hydraulic and irrigation 
works in Thessaly, Epirus, Crete and Kefissos, as well 
as drainage of swamps and lakes and construction of 
flood protection works in the Peloponessus; various 
harbour works will also be undertaken. 

The total expenditure for the works included in the 
programme, is estimated at 7,324 millions of drachmas, 
or over 13,000,0001. In order to provide the necessary 
amounts, it is not proposed to raise any of this by 
means of foreign loans involving high interest charges. 
The financing of these great technical and productive 
works will be partly covered from the regular Budget 





income, but mainly by employing the accumulated 
capital of various State organisations, such as the 
Post Office Savings Bank, State Insurance Office and 
Pension Fund Office, which have hitherto remained 
unproductive for one reason and another. Among the 
other benefits accruing from these important works, 
will be the provision of work for thousands of men, 
with, it is expected, the elimination of unemployment. 

Operations will be commenced without delay, as the 
necessary credits for the three years 1937-1940, amount- 
ing to Drs. 961,000,000, are already available and have 
been allocated as follows :—Drs. 793 millions for road 
construction, Drs. 118 millions for railway construc- 
tion, and Drs. 50 millions for harbour works. Propor- 
tionate amounts are provided for the execution of other 
productive works, land reclamation and public hygiene 
from the credits of the years 1937-1938, and by extra- 
ordinary credits spread over ten years,. amounting 
altogether to 4,414 millions of drachmas. 

The detailed list of works comprised in the programme 
comprises the completion of the works in Macedonia, 
including land-clearing, the housing of 2,000 families, 
communications, land-survey, river embankments, the 
secondary and tertiary irrigation works, and the 
secondary reclamation and canalisations of Serres- 
Drama. The completion of the hydraulic works at 
Amatovo and Serres-Drama which will be simultaneously 
financed from the Budget at a cost of 700 millions for 
the decade, and the upkeep of these works in Macedonia 
will require a further expenditure of 622 million 
drachmes within four years. 

The hydraulic works entrusted to the Boot Com- 
pany will be completed, comprising the flood protection 
works at Larissa, Karditsa and the Boeotian Keffissos, 
drainage works at Lapsista, Margaritiou and Acheron 
in Epirus, flood protection and drainage works along the 
rivers Aracthos and Louros, flood protection works at 
Platanias, reclamation works at Kournia in Crete, as 
well as irrigation works at Larissa and Karditsa ; these 
will absorb about 876 million drachmas. 

Steps will be taken to drain the marshes and lagoons 
of Mourias, Agoulinitsa, Kaiafa, to provide anti-flood 
works at Gastouni in Elis, on the Argolic Plain, 
Selinountos and near Patras; flood-preventative works 
at Mornos, Ska and Varias and along the river Achelous, 
the draining of Vromolimni marsh and that of Hasan 
Kati, Kastoria, besides anti-flood works at Xerias, 
Hypati, and the drainage of the swamps of Kounofadi 
and Antinioti in Corfou, are included in the programme. 

Flood protection works will also be undertaken along 
the river Sperchios and various minor works in connec- 
tion with the training and control of torrential streams 
and the drainage of small swampy areas, which will 
require a further 524 million drachmas. 

Simultaneously, a further sum of 160 million drach- 
mas will be provided for the completion of other works 
undertaken by the Agricultural Bank, such as those 
along the river Pamisos in Messinia, the drainage of 





Lake Sarighol, reclamation works in Euboea, at Neas 
Artakis, near Chalkis, &c. It is also intended to 
construct reservoirs on the pasture-lands near Asbesto- 
chorion, Siatista, Kroutsova and at Xyromeros in 
Aetolia, and to carry out drainage works at Larissa 
and Pharsala, and also to provide financial assistance 
to isolated communities to enable them to carry out 
irrigation work. 

From the foregoing summary, it will be obvious that 
very considerable quantities of excavating plant, 
transport, tools and construction materials will be 
required, in order to carry out the extensive programme 
laid down. 








CHARTS AND SLIDE-RULE 
FOR PIPELINE CALCULATIONS. 


By Dr. Cuatme LEVINE. 


THERE is a growing demand for rapid and direct 
methods of solving pipeline flow problems, the theore- 
tical aspects of which have been extensively studied 
and are well known. The application of the formule 
in the form of charts or special slide-rules generally 
leaves much to be desired, but in the following the 
author describes two methods which he has found very 
helpful in solving problems connected with the flow 
of water and oil in pipelines. The essential step in 
the solution of any problem is the selection of the data 
to be employed. In pipeline flow problems, when 
dealing with full-bore flow, there are four factors to be 
considered, viz., the properties of the fluid, the pipe 
diameter, the rate of flow and the loss of head. Of 
these four factors, only the properties of the fluid 
lend themselves to expression in various ways; the 
other three factors, although measured differently, 
are expressed in the same fundamental units. Of the 
fluid properties, only the kinematic viscosity v has 
any bearing on the flow problem. The kinematic 
viscosity is, of course, the ratio of the absolute viscosity 
p to the density p, and is determined by one of the 
standard viscometers. It is ex in seconds of 
time t, the relation of ¢ to v being given by the expression 
v = at— bd/t, in which aand 6 are constants having 
different values according to the type of viscometer 
employed. For the Saybolt universal viscometer 
(8.U.) a = 0-00000237, and 6 = 0-00194, when » is 
expressed in square feet per second. 

The specifications for oils, for instance, are given 
in terms of seconds of time for the kinematic viscosity 
and degrees Baumé for gravity, the absolute viscosity » 
being calculated from these specifications. A formula 
embodying kinematic viscosity in terms of time and 
not of » and p will therefore greatly simplify matters 
by avoiding the unnecessary preliminary calculation 
for finding ». A formula of this type will now be 
dealt with, and its application to charts and slide-rule 
design explained. 
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The general formula for the loss of head in a pipeline 
is 
fir 


H = —. 
2Dq9 


(1) 
where H is the loss of head, f the friction coefficient, 
I the length of Pipes v the velocity, and D the diameter 
of the pipe. The friction coefficient f differs for 
streamline and turbulent flow, and may be expressed 
as a function of Reynolds’ Number C, the value of 
which is C = as where D is the pipe diameter in 
a 
feet, v the velocity of flow in feet per second, and » the 
kinematic viscosity in square feet per second. For 
values of C = 2,000 or less the flow will be streamline 
and 
» 
_ 2 
Jj = 64 De ; : (2) 
while for values of C = 2,500 or more, the flow will 


be turbulent and 
0-35 


f = 0-33 ( (3) 


v 
Be) 
Equation (3) holds true for pipe diameters of 4 in. 
and upwards ; for smaller diameter pipes the influence 
of the pipe walls is more pronounced, and for 1-in. 


Rate of Flow Q in Gallons per Min : 
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diameter pipes the values of f are 25 per cent. higher | to the same units, will become 
than those given by (3). Q? 
" . : vf ‘ > of : . . = 935. rp. 
The first step in solving any pipeline flow problem H = 235-94 f 7s . (7) 


is to determine whether the flow is streamline or turbu- 
lent. This is done by evaluating the Reynolds’ 
Number C expressed in ordinary units as 


c=o-0o082 . » ong 
dy 


where C is a pure number, Q is the flow in gallons per 
minute, d is the pipe diameter in inches, and v the 
kinematic viscosity in square feet per second units. 
The value of C, as already stated, will indicate the 
type of flow. By substituting the value of f obtained 
from (2) in equation (1) and reducing, we obtain for 
streamline flow 

H = 370,020 a (5) 
where H is the loss of head in ft. ‘ae mile, the other 
units being as in (4). For the turbulent flow, by similar 
substitution from (3) in (1), we obtain 

pots qr 


H 178-48 “a . +» (6) 





the units being as in (5). Equation (1), when reduced 





The above equations (4), (5) and (6) can be solved by 
a slide-rule or by charts. Each equation consists of 
four variables, three of which must be known. In 
designing a slide-rule and charts, the scales, which are 
logarithmic, are grouped in pairs for each equation. 
The lengths of scale (1.e., the length of the log 10 inter- 
cept) of each of the variables bear a given ratio to 
one another. This ratio is directly proportional 
in the design of the slide-rule, to the indices of the 
variables in the equation, while in the design of the 
chart the ratio is directly proportional to the indices 
and inversely proportional to the distance apart of the 
axes of each pair of variables. The scales are logarith- 
mic, with the exception of the kinematic viscosity 
time scale, which is drawn by first constructing the 
logarithmic scale of the kinematic viscosity in square 
feet per second units, and then marking off the 
viscometer time readings against their respective 
values in square feet per second units. 

Each chart consists of two pairs of parallel straight 
axes, graduated logarithmically. Any two straight 
parallel lines will intersect the respective axes at four 
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spread over proportionally. The readings ‘thus| flow conditions by means of equation (5), the two 


points, the readings of which will simultaneously 
satisfy the equation. When three variables are 
given, the fourth may be found by the intersection 
of the line parallel to that joining the given pair of 
readings and passing through the third reading. The 
following will summarise the scale arrangement and 
graduation for each of the equations (4), (5) and (6) :— 

Chart A, Fig. 1, enables the Reynolds Number 
to be obtained from equation (4). The axes are 
grouped in two pairs Q and C and d and », and the 
scales are so arranged that the line d, v, (d, = 10 and 
v, = 34 S.U.S., or 0-0000235 sq. ft. per second) is 
parallel to the line Q, C, (Q, = 300, and C, = 52,096). 
The v axis is graduated on one side in square feet per 
second units, and on the other side in 8.U. seconds 








(Saybolt Universal viscometer seconds), either of 
which graduations may be used. The axis of C is 
graduated on one side in C, and on the other side in 
the corresponding values of the coefficient f obtained 
from equations (2) and (3). An auxiliary axis of v 
(velocity in feet per second) may be drawn in between 
the d and Q axes. Any straight line joining readings 
of Q and d will cut the axis of v at the corresponding 
value of the velocity in feet per second. 

Chart B, Fig. 2, gives the loss of head for streamline 
flow from equation (5). The axes are grouped in two 
pairs Q and d and » and H, and the scales are so 
arranged that the line Q,d; (Q; = 1 and d, = 4) is 
parallel to the line v,H, (vy; = 34 S.U. seconds, or 
0-0000235 sq. ft. per second, and H, = 0-034). 

Chart C, Fig. 3, gives the loss of head for turbulent 
flow from equation (6). The axes are grouped in 
two pairs, Q and d and y and Hf and the scales are 
so arranged that the line Q, d, (Q, = 3,000 and d, = 10) 
is parallel to the line », H, (v, = 34 S.U. seconds, or 
0-0000235 sq. ft. per second, and H, = 268-7). As 
already mentioned, the values of f from (3) and hence 
those of H from (6) are correct for pipe diameters of 
4in. and upwards only. For pipes of smaller diameters 
the values of H are actually greater than those given by 
(6), in the case of l-in. pipe, for example, by 25 per 
cent. To allow for this the section of the scale of d 
from 1 in. to 4 in. is not truly logarithmic but increased 





in length by log 1-25 of the H scale, which increase is 


obtained from the chart within the range 1 in. to 4 in. 
will not be those given by (6) but will be greater, in the 
case of a l-in. pipe, by 1-25 (25 per cent. increase), 
and proportionally for the other diameters up to 4 in. 

Chart D, Fig. 4, may be used for either flow, in accor- 
dance with equation (7), if the value of the coefficient 
f be known, and f may be found from Chart A, Fig. 1. 
The axes are grouped in pairs, Q and D and H and f, 
and the scales are graduated so that the line Q, d, 
(Q, = 350 and d, = 10) is parallel to f, H, (f; = 0-1 
and H, = 28-9). 

The special slide-rule designed for these calculations, 
and illustrated in Figs. 5 and 6, is fundamentally an 
extension of the chart design with the advantages of 
easier and quicker operation. The scales for each 
equation are grouped in pairs, two on the slide and 
two on the stock. This arrangement is such that when, 
by moving the slide, any two readings on one adjacent 
edge of the slide and the stock are brought into coinci- 
dence, every other pair of readings which coincide 
on the other contact edge will correspond. Thus 
we obtain four readings which satisfy the given equa- 
tion. The face of the rule, Fig. 5, is divided up into 
two unequal parts. The right-hand part, of about 
one-third the total length, is used for the evaluation of 
equation (4), while the left-hand part, together with 
the reverse of the slide, is used for the evaluation 
of equations (5) and (6). Two standard scales are 
required, one for equation (4) and the other for equa- 
tions (5) and (6). With the exception of that for 
kinematic viscosity all scales are logarithmic. 

The four scales used for obtaining C from equation (4) 
are grouped on the right-hand end of the rule. The 
C seale has a range from 100 to 400,000; the Q scale 
from 1 to 10,000 gallons per minute ; the »v scale from 
29 to 10,000 S.U. seconds ; and the d scale from 20 in. 
to 1 in. They are so arranged that C = 400,000, 
Q = 10,010, and v = 10,000, are in line at the right- 
hand end, when d=1 coincides with v = 432 
(= 0-00102 sq. ft. per second). The C scale, it will be 
noticed, has been omitted for the critical-velocity 
range from C = 2,000 to C = 2,500. 

For determining the loss of head H under streamline- 


scales for H and » are located on the front of the rule 
on the left-hand side, while those for Q and d are on the 
reverse side of the slide. The H scale covers a range 
from 0-01 ft. to 30,000 ft. per mile ; the Q scale from 
0-01 gallon to 10,000 gallons per minute ; the d scale 
from 1 in. to 30 in. ; and the v scale from 29 to 10,000 
S.U. seconds. These scales are arranged so that 
H = 0-01, Q= 0-01, v = 29 (0-00000184 sq. ft. per 
second), and d = 0-9084, are in line at the left-hand 
end. 
Similarly, for determining the loss of head with 
turbulent flow, in accordance with equation (6), the 
scales for H, Q and d are those on the left of the rule, 
while that for v is near the centre. The scale for H 
has a range of 0-01 ft. to 30,000 ft. per mile ; that for 
Qa range from 10 gallons to 40,000 gallons per minute ; 
that for d from 1 in. to 20 in. ; and that for v from 29 
to 10,000 S8.U. seconds. These are arranged so that 
the values H = 0-01, Q = 10, and d = 1 are in line 
at the left-hand end when d = 10 coincides with v = 
30-77 (0-00000985 sq. ft. per second). As explained 
in connection with the design of the charts, the portion 
of the d scale from 1 in. to 4 in, is not truly logarithmic. 
It will be seen from Fig. 5 that the same H scale is 
used for both streamline and turbulent flows. The 
scales vg for streamline flow and vg for turbulent flow 
are arranged side by side on the lower part of the chart ; 
immediately below the vg scale and corresponding to 
it is a scale reading directly in square feet per second 
and thus a convenient method of converting 8.U. 
seconds to square feet per second, and vice versa, is 
provided. It may also be pointed out that immediately 
over the scale reading H in feet per mile is one reading 
percentage slope which may be found convenient. 

A colour scheme by which the various scales of the 
slide-rule can be distinguished may also be found 
helpful. The following scheme is suggested: Turbu- 
lent-flow scales in black, streamline-flow scales, with 
the exception of the H scale, which is common, in red, 
the section of the C scale from 100 to 2,000, in red, and 
the remainder of this scale in black, and the other 
scales for use with equation (4), blue. When it is 
required to deal with only one particular fluid, such as 
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air, water or oil, of which the characteristics are known, 


properties indicated on the charts in terms of the 
temperature. The temperature relations of oils and 
water are well known, and it is therefore quite simple 
to mark off the v axis in degrees of temperature of the 
particular fluid. This slide-rule may also be employed 
for the usual slide-rule operations of multiplication and 
division by using the C and Q scales of equation (4) 
or the H and Q scales of equation (5). 

The use of the charts requires little or no explanation. 
Given the values of three of the variables the fourth is 
found as follows: Join the pair of readings, and draw 
a line parallel to this passing through the third reading. 
This line will cut the fourth axis at a point which gives 
the value required. This operation is much simplified 
by the use of a parallel rule. The slide-rule is very 
simple to operate and requires only one setting for 
each set of conditions. For example, when in equation 
(4), d, Q, and v are given, and the value of C is required, 
move the slide to make d and » coincide at the lower 
edge of the slide and the value of C will be found in 
coincidence with Q on the upper edge of the slide. 
A similar procedure is adopted for the other equations. 
The design thus affords a simple, rapid, and direct 
way of solving the problems of full-bore pipeline flow. 
The units used are those of ordinary engineering work, 
and no preliminary calculations are required. The 
accuracy of the results obtained will be found to be 
within | per cent. of the calculated values. 
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HORIZONTAL DRILLING AND 
TAPPING MACHINE. 


From time to time accounts have been given in these 
columns of machine tools specially designed to cope 
with conditions obtaining in the machine shops of 
locomotive works. The accompanying illustration 
‘sae another example of such machines, which 
ave an interest of their own. The tool shown is a 
horizontal drilling and tavping machine constructed by 
Messrs. Kitchen and Wade, Limited, Arundel-street, 
Halifax, for the London and North Eastern Railway 
Company, its purpose being for the rapid handling 
of such parts as fireboxes and foundation rings which 
require drilling on several sides and are, by reason of 
their bulk, awkward to handle. The machine avoids 
this disability by enabling the drilling to be done with 
only one setting of the work. As will be seen, the 
work table is mounted on a bed at right angles to that 
on which the column carrying the drill head is mounted. 
Both table and column car be traversed and both can 
be rotated on their saddles, complete flexibility being 
thus assured. The drill head can, of course, be traversed 
vertically on the column. 

The table is 6 ft. in diameter over the slotted portion 
and is provided with an annular drain trough for 








It can be traversed 
it will sometimes be found convenient to have the fluid | on its bed through a distance of 3 ft., movement being 


intercepting the cutting lubricant. 


by a screw rotated by an individual motor as shown 
in the background. The motor in the foreground 
| provides for rotary movement in whatever longitudinal 
| position the table may be. Both motors are controlled 
| by push-buttons. The column has a_ horizontal 
traverse of 11 ft., the movement being effected by the 
inclined handwheel which actuates a pinion meshing 
with a rack on the inner edge of the back way of the 
bed. The adjustment is sensitive as the saddle is 
provided with ball-bearing rollers. Rotation of the 
column on the saddle to any angle desired is also 
effected by hand through the horizontal ratchet lever 
seen at the base of the column. The drill head has a 
vertical traverse of 2 ft. 6 in. effected by the handwheel 
at the top of its saddle which is balanced by deadweight 
inside the column. The traversing and rotary move- 
ments throughout the machine are provided with 
adequate locking gear. The drill spindle is driven by 
a built-in motor on the head, and has either six or 
nine speeds according to the duty demanded. The 
speed changes are obtained by hardened nickel-chrome 
gears, the spindles of which are mounted in ball- 
bearings, and are lubricated by an internal oil pump. 


| These may be used with any of the spindle speeds 
while, in addition, there are five hand feeds and a hand 
rapid traverse to the spindle. The ways, slides, &c., 
of the machine have ample surfaces but provision is 
made for wear. The floor space occupied by the 
machine is 18 ft. by 15 ft. 6 in., and the overall height 
is 8 ft. 6in. The total weight is 9-5 tons approximately. 








CATALOGUES. 


Gaskets.—Messrs. J. Payen, Limited, Church-street, 
Chiswick, London, W.4; have sent us a copy of their 
1937 gasket guide, which runs to 236 pages. 

Machine Vices.—Messrs. J. Parkinson and Son, 
Shipley, Yorks, have sent us sectional lists of their 
machine vices adapted to milling, planing, shaping and 
drilling machines. 

Calenders.—We have received from Messrs. Mather 
and Platt, Limited, Park Works, Manchester, 10, new 
pamphlets, superseding previous issues dealing with 
three, four and five bowl calenders. 

High-Speed Reamers.—Messrs. Geo. H. Alexander 
Machinery Company, Limited, 82- Coleshill -street, 
Birmingham, 4, have forwarded to us a leaflet descriptive 
of their complete range of Galex-Packard patent reamers, 
for which they have taken up a manufacturing 
licence. 

Electrode Water Heaters.—We have received from 
Messrs. A. Reyrolle and Company, Limited, Hebburn- 
on-Tyne, Durham, a copy of a new pamphiet describ- 
ing their metal-clad, medium-voltage, electrode water 
heaters, suitable for voltages up to 650 alternating current, 
and in single units for inputs up to 1,300 kW. 





Three independent rates of power feed are provided. | 








Remote-Control Systems.—Messrs. Gaston E. Marbaix, 
Limited, 22, Carlisle-place, London, 8.W.1, have for- 
warded to us circulars describing the Hopkins remote- 
control systems for the safe operation of presses, manu- 
factured in America by Messrs. Tomkins-Johnson Com- 
pany, Jackson, Michigan. 


Aluminium Welding.—Messrs. The British Oxygen 
Company, Limited, Thames House, Millbank, West 
minster, S.W.1, have sent us acopy of the second of their 
new series of technical information booklets describing 
the uses and methods of application of rods for welding 
aluminium and its alloys. 


Aluminium Alloys.—Messrs. Northern Aluminium 
Company, Limited, Banbury, Oxon, have lately issued 
sets of pages embodying alterations and additions to the 
information contained in their Noral Handbook, relating 
to extruded and drawn sections, which they manufacture, 
together with notes on heat-treatment. 


Fuel-Injection Nozzles, Control Boards, Dynamos.—We 
have received from Messrs.C.A.V. Bosch, Limited, Acton, 
London, W.3, four pamphlets giving working particulars 
and running instructions for their fuel-injection nozzles 
and holders, control boards, regulators and cut-outs, 
compensated voltage control dynamos, and commercial! - 
vehicle lamps. 


| 
| 





Twist-Drill Grinders.—We have received from Messrs. 
Lorant and Company, Limited, 98, Croydon-road, 
London, 8.E.20, illustrated and descriptive leaflets of 
| their May hydraulic twist-drill grinding machines, point 
thinning and floating reamer chucks for which they are 
the agents of Messrs. Rohde and Dorrenberg, Diisseldorf- 
Oberkassel. 


Grit Pumps.—Messrs. International Combustion, 
Limited, Aldwych House, Aldwych, London, W.C.2, 
have recently issued a catalogue descriptive of their 
Vacseal grit pumps suitable for handling thick and 
abrasive pulps, such as are met with in ore reduction 
plants, and slurries for industrial purposes. These pumps 
were recently described in our columns. 


Flow Meters and Flue Dampers.—We have received 
from Messrs. Elliott Brothers (London), Limited, Century 
Works, Lewisham, London, S.E.13, copies of recently- 
issued publications, one of which describes the 
“Siemens ” flowmeter for steam, water, air and gases, 
and another their patent automatic flue damper intended 
for use with gas-fired boilers and furnaces. 


Trolley ’Buses.—Messrs. Ransomes, Sims and Jefferies, 
Limited, Orwell Works, Ipswich, have just published a 
new catalogue, of wifich a copy is to hand, describing and 
illustrating trolley "buses, of which they were among the 
earliest makers. The undoubted popularity of their type 
of vehicle is indicated by the testimony of users both at 
home and abroad. 





Anti-Corrosion Rubber.—Messrs. Dunlop Rubber 
Company, Limited, have sent us from their London 
office, St. James’s House, St. James’s-street, S.W.1, 
a new catalogue describing the uses to which their 
ebonite and other anti-corrosion material is being put. 
Wherever possible, their equipment is produced to eomply 
with the requirements of the British Standards Institu- 
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SOME EXPERIMENTS ON COM- 
BUSTION IN OIL ENGINES. 


By E. Guatster, M.Sc., A.M.I.Mech.E. 


THE fuel requirements of the compression-ignition 
engine and the petrol engine appear to be almost 
exactly opposed in regard to the ease with which 
the fuel can be ignited, and its subsequent rate of 
burning. The compression-ignition engine requires 
a fuel which, as a result of its readiness to ignite, 
reduces the delay period, and therefore the resulting 
knock, to a minimum. Such a fuel, in consequence 
of its tendency to detonate, will be almost useless in 
a petrol engine. A general correlation between 
delay angle and H.U.C.R. might therefore be ex- 
pected and has in fact been demonstrated. Boerlage, 





expressing the delay angle as the corresponding cetene 
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number, has shown that fair correlation exists between 
this and the octane number over a wide range. 

The work to be described was suggested by the 
results of a previous examination of the ignition 
qualities of some naphthas and creosotes when used 
in a compression-ignition engine. For this purpose 
the fuels had been mixed in the same proportions 
with a Diesel oil, and their delay angles measured 
in a Benz compression-ignition engine. They had 
also been similarly blended with a commercial 
petrol and their H.U.C.R’s determined in an E. 35 
Ricardo engine. The resulting correlation of the 
two sets of measurements was somewhat unsatis- 
factory, but as the variation in ignition quality 
between the fuels and the range of H.U.C.R. 
covered was small, the result could not be considered 
definite in one way or the other. 

In general terms, the question is whether the 
correlation of delay angle and H.U.C.R. is inde- 
pendent of the nature of the fuel, so that any two 
fuels which give identical delay angles in the same 
compression-ignition engine must necessarily give 
the same H.U.C.R. in a petrol engine. If such were 
found to be the case it could be concluded that the 
delay angle and the H.U.C.R. measured precisely 
the same fuel characteristic. To settle this point 
decisively, it was necessary to eliminate as far as 
possible experimental errors in the measurement of 
H.U.C.R. and delay. As regards the former, the 
Ricardo method of reading off the compression 
ratio at which the B.M.E.P. is a maximum leaves 
little to be desired on the score of precision. In 
comparison, the accuracy of delay measurement 
from an indicator diagram is not of a high order, 
chiefly because of the variability of successive cycles 
always found in compression-ignition engines and 
more especially in those of the antechamber type. 








This necessitates the recording of several cycles and 
the estimation of the average point at which the 
uncontrolled pressure rise departs from the com- 
pression or expansion curve. Since, in addition, the 
delay period covers only a few degrees of crank- 
angle, and small differences in its duration are to 
be measured, it is evident that it becomes essential 
to attain the utmost accuracy in its measurement. 
With this object, the throttling method initiated by 
Boerlage and Broeze was adopted.* As is now well 
known, the decrease in the air-charge density at the 
end of compression, which results from throttling 
the air supply, slows down the rate of heat trans- 
mission from air to fuel, and results, whatever the 
intermediate mechanism of combustion may be, 
in a lengthened delay period. Throttling was done 
by connecting to the induction pipe an air-box 


Fig.2. 
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having an orifice of variable area, indicator diagrams 
being taken while the induction pressure, shown by a 
mercury manometer, was held constant at a series 
of values down to about half an atmosphere. A 
typical result is shown in Fig. 1, reproduced from 
the photographic record obtained with a Dalby- 
Watson optical indicator. The injection period was 
recorded by the method described in a previous 
article,t and is shown by the line II, the delay 
period being measured as at D. The “ delay curve ” 
AA has been added. The measurement of the 
delay period in degrees of crank angle for the 
varying compression pressures was done by super- 
imposing a calibrated photographic grid on the 
indicator-diagram negative, the two being held in a 
simple frame and illuminated from behind. The 
pressure scale of the calibration plate was obtained 
by loading the indicator diaphragm by oil pressure 
from a deadweight gauge-testing apparatus in the 
usual way. In order to add the angular divisions, 
the flywheel rim was first marked off in degrees 
for 40 deg. on either side of a zero, and a fixed 
index on the engine frame adjusted to the zero 
mark with the piston at inner dead centre. The 
scale divisions were then brought successively to 
the index by rotating the wheel in the running 
direction, so avoiding errors due to backlash in the 
indicator drive. At each division the indicator 
“ spot” was then traversed across the plate. This 
was conveniently done by improvising a hand-lever 
arranged to depress the plunger of the gauge-testing 
apparatus in a manner similar to that of a hand- 
operated force pump. A double traverse of the 
spot at the inner dead centre position gave a heavier 
line which identified this point on the plate. 

From the measured delay angles the characteristic 
delay curve for the fuel was then drawn by plotting 
the angle against the relative compression pressure, 
the compression pressure when running unthrottled 
being taken as unity. The advantage of using the 
relative pressure rather than the actual value 
scaled off, is that the quantity becomes independent 
of the accuracy of the diaphragm calibration. The 
latter changes slightly with use, though remaining 





*G. D. Boerlage and J. J. Broeze. “ Ignition 
Quality of Fuels in Compression-Ignition Engines.” 
ENGINEERING, vol. cxxxii, pages 603, 687, 755 (1931). 


+ E.Glaister. ‘“‘ A New Method of Measuring Ignition 
Delay in Oil Engines.”” Enorneertne, vol. cxli, p. 469 
(1936). 








linear. While, therefore, pressure measurements 
depending on the initial calibration may develop 
error after a time, their relative magnitudes are 
unaffected. As the delay curve smoothes out any 
variations from the normal in the values measured, 
the actual delay angle at any relative compression 
pressure (R.C.P.) may be read off from it with 
reasonable accuracy. The mean slope of the delay 
curve over a given range of compression pressure 
may be used as a measure of ignition quality, with 
which it varies, but this does not appear to have 
any advantage over the simpler direct measure- 
ment of the delay angle at some arbitrary value of 
the relative compression pressure. In this work, 
therefore, the delay at relative compression pressure 
0-75 has been adopted as the criterion of ignition 
quality. 
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For delay measurements the engine used was a 
10-h.p. Maclaren-Benz antechamber engine having 
a speed range of from 500 r.p.m. to 800 r.p.m. The 
tests were run at 500 r.p.m., and under just suffi- 
cient load to ensure steady running, in order to in- 
crease the delay toa maximum. The fuel injection in 
this engine is unusually late—under the conditions 
of running only 3-5 deg. before inner dead centre. 
This results in a normal delay period extending to 
well after the point of maximum compression 
pressure, so that in the 90 deg. out-of-phase diagram 
the line of the uncontrolled pressure rise departs 
abruptly from the falling re-expansion line. For 
delay measurement this circumstance is advan- 
tageous in rendering the “break-away” very 
definite and susceptible of fairly accurate measure- 
ment, which is not the case when it occurs on the 
rising compression curve. 

The steepness of the uncontrolled pressure rise 
at the end of the delay period imposes a severe 
test on the response of the indicator. In the 
Dalby-Watson instrument the inertia of the pressure- 
recording system has probably been reduced to a 
minimum for the diaphragm and mirror design, 
but if a diaphragm of reasonable stiffness is 
employed the hammer-like knock of the deto- 
native pressure rise results in serious vibration 
which may not be entirely damped out by 
the end of the expansion curve. This does 
not affect the faithful recording of the delay 
period, but it obscures the nature of the 
pressure changes which accompany the knock. 
A partial cure for excessive diaphragm vibration 
was discovered by chance, when two diaphragms 
of different thickness had been fitted together in 
order to obtain a greater resultant stiffness than 
was available from a single one. It was found that 
vibration was then greatly reduced, presumably 
because of the mutual damping action resulting 
from the differing natural frequencies. 

Relation between Delay Period and H.U.C.R.— 
As it was desirable to examine the correlation 
between the delay period and the H.U.C.R. over as 
wide a range as possible, it was necessary to prepare 
fuel mixtures which would exploit the full range of 
H.U.C.R. measurement available on the Ricardo 
engine. With this object a light Diesel oil was 
added to a commercial petrol until the H.U.C.R. 
of the mixture was as low as could be determined 
accurately. In this way a 70: 30 mixture of Diesel 
oil and petrol was standardised, having the H.U.C.R. 
of 4-22, sufficient being made up to cover the whole 
series of measurements contemplated. Two series 
of test mixtures were then prepared by adding 
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increasing volumes of a heavy naphtha and motor 
benzol, respectively, to the standard fuel. The 
inability of the compression-ignition engine to burn 
mixtures of high naphtha content imposed an upper 
limit to the available range, and a naphtha content 
of 60 per cent. could not therefore be exceeded. The 


maximum benzol concentration for steady running 


was over 70 per cent., which provided a range of 
mixtures varying in H.U.C.R. from 4.22 to 6-28. 
Fig. 2 shows the family of delay curves obtained 
for the standard fuel-benzol mixtures. For the 
70 per cent. benzol content it was not possible to 
throttle below about 0-8 R.C.P., so that its delay 
angle at the standard R.C.P. of 0-75 could not be 
measured. Fig. 3 shows the delay angle for both 
the benzol and naphtha mixtures plotted against 
the mixture ratio. The results are extremely con- 
sistent and the delay angles for a given benzol or 
naphtha content are so nearly the same that a single 
curve has been drawn for both sets of points. The 
H.U.C.R. is also plotted against the mixture ratio, 
and it will be seen that the benzol mixtures give 
consistently higher values than the naphtha, though 
the difference is small. Fig. 4 shows the correlation 
between delay angle and H.U.C.R. for both sets of 
fuels. A single curve represents both sets of results 
to within the limits of accuracy of delay measure- 
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The fuel used was a 50: 50 Diesel oil-naphtha mix- 
ture, giving a relatively long delay. The slopes of 
the uncontrolled pressure rise and the peak pressures 
were measured, and are shown in Fig. 6. It will be 
seen that while the delay changes only slightly, 
there is a relatively large decrease in the slope of the 
pressure rise and in the ratio of maximum to com- 
| pression pressure. Thus over the whole tempera- 
ture range the delay at unit compression pressure 
decreases by 23 per cent., while the slope and 
pressure ratio both decrease by about 40 per cent. 
Although these figures cannot be relied on too closely, 








ment, the departures from the curve increasing with 
the delay angle. This is probably due to the | 
relative uncertainty of the delay measurement for the | 
fuels of poorer ignition quality, which exhibit greater 
variability in successive cycles, and provide fewer 
points from which to plot the delay curve, than do | 
the superior fuels. 
It may be concluded that within the small limit of | 
experimental error involved, and for the fuels tested, 
the H.U.C.R. and the delay angle are equally 
affected by variation in ignition quality. This | 
confirms the validity of a method of fuel rating some- | 
times employed, in which the oil sample is ble nded | 
with a standard petrol and tested for octane number | 
in the usual way, and which would appear to avoid | 
the uncertainty attaching to the measurement of the 
delay angles of fuels of poor ignition quality. 
The Effect of Jacket T'emperature.—When a com- | 
pression-ignition engine is started from cold, the 
knock is at first relatively severe, moderating as 
the speed rises to the governed limit, and then 
decreasing further as the temperature of the cooling 
water rises. This is due to three factors, all of 
which affect adversely the rate of heat transmission 
to the fuel: (a) The low temperature of the air at 
the end of compression, due to the high heat losses 
to the cold cylinder walls. The effect of this factor 
is particularly noticeable in engines of the ante- 
chamber and air-cell type, in which the heat loss to 
the neck of the cell is high. (6) The poor turbulence 
of the charge at low speed. (c) The excessive weight 
of fuel injected. This is inevitable in engines in 
which the fuel is controlled purely by the governor. 
When the governed speed is reached (b) and (c) 
become normal, with a noticeable reduction in 
knock, but (a) depends partly on the load, which 
affects the temperature of the cylinder walls, piston, 
and the residual gas, and partly on the temperature 
of the cooling water. With a given engine and fuel, 
therefore, running under constant speed and load, 
the only variabie capable of affecting the knock is 
the jacket temperature, and this is accordingly 
normally kept as high as possible, short of boiling. 
The effect of varying the jacket temperature is 
illustrated in Fig. 5, which shows out-of-phase 
diagrams for unit and approximately 0-75 R.C.P. 
The successive cycles vary slightly and the mean 
diagrams have been strengthened for purposes of 
reproduction. Diag‘ams A were taken with the 
cooling water at 95 deg. C., and Bat 18 deg. C. For 
the same compression pressure the difference in the 
delay periods is not so marked as that in the slope 
and extent of the uncontrolled pressure rise. There 
was a very marked difference between the normal 
knock associated with diagrams A and the heavy | 
knock resulting from the steep pressure rise of B. | 
As this factor is evidently of importance when 
comparing the ignition qualities of fuels by engine 
tests, its effect was examined more fully by varying 
the jacket temperature and taking a series of | 
diagrams in which the throttling method was 
employed to increase the accuracy of measurement. | 
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owing to the variable nature of the diagrams, it 
seems clear that the temperature factor operates 
independently on the delay period and on the 


rapidity of the active combustion which follows. 
This is perhaps only to be expected, though it is 
easy to think of the uncontrolled combustion phase as 
dependent only on the weight of fuel present, that 
is, on the delay period approximately. Actually, the 
speed of the reactions both during the delay and the 
active combustion must be influenced, if not neces- 
sarily to the extent, by any factors such as 
temperature or fuel quality which affect the rate of 
burning 


same 


(To be continued.) 





THE EFFECT OF DISCONTINUITIES 





AND SURFACE CONDITIONS ON 
FAILURE UNDER REPEATED 
STRESS. 

By F. C. Lea, O.B.E., D.Sc., M.I.Mech.E. 


(Concluded from page 90.) 


Effect of Case-Hardening the Surface.—In Fig. 17, 
on page 141, is shown the hardness distribution from 
the boundary to the centre of an unmachined bar 
of the 0-16 per cent. C steel, in the normalised 
condition, i.e., after annealing at 890 deg. C., for 
20 minutes. A number of specimens of this steel 
were taken and hardened in a cyanide bath. The 
hardness distributions across the section after the 
cyanide treatment are shown on Fig. 18, from 
which it will be seen that the hardness was raised 
from between 130 to 140 to more than 500. The 
method of taking the hardness distribution is 
indicated in Fig. 18a. Fig. 20, Plate VII, is a micro- | 
The carbu- | 








edge, is clearly shown. Fat us test results for the 
case-hardened specimens are shown in Fig. 16 (page 
89, ante). It will be seen that the fatigue range jg 
raised by case hardening from +15 tons per 8q. in, 
to +29-5 tons per sq. in. The ratio of the tensile 
strength to the hardness of steels is about 0-21 ; thus 
the hardness at the surface corresponds to a tensile 
strength of more than 100 tons per sq. in. The stress 
range during the experiment, at a point 0-115 in, 
from the centre where the hardness was less than 150, 
would be about +27-2 tons persq. in., and, therefore, 
much larger than the fatigue range of a normalised 


TaBLe VII.—Results of Tests from Mild Steel having the 
Composition 0-19 per cent. C, 0-50 per cent. Mn. 
0-05 asthe cent. Si, 0-034 per cent. S, 0-031 per cent. P 











Fatigue 

No. Specimen. Diameter. — 
z lis 

| per sq. in 
(1) | Plain . 0-25 in. 16-5 
(2) 55 deg. groove, 0- 0005 in. deep . 14-5 
(3) s - 0-0035 ” | 13-0 
(4) ” ” 0-025 * an 4 9-6 
(5s) |, 2 oe. 7-5 
(6) 75 deg. = 0-0005 5 13-5 
(7) o o 0-0035 ie 12-5 





TaBLe VIII.—Comparison of the Stress f in the Bar near 
to the Groove and Stress f, at Bottom of Groove. 


dg = diameter at the bottom of groove ; d = diameter of 























bar = 0-35 in. 

| Stress Stren 

| at in B 

| | P Bottom wh ~ 

No. | Groove. | Depth. d ee : . of Groove 

g- | da Groove, to 

| | + tons | _ 

per per 

sq. in. eo 

| Deg. In. | 

(2) | 0-0005 | 0-349 | 0-993 14-5 14-39 
(3) 0-0035 | 0-343 | 0-942 | 13-0 12-24 
(4) | 0-0250 | 0-300 | 0-631 | 9-6 6-06 

| (5) 0-05 0-250 | 0-3658 | 7:5 2-74 
|} (6) 0-0005 | 0-349 | 0-993 | 13-5 13-41 
} (7) | 0-0035 | 0-343 0-942 12-5 11-77 
a . — a 
steel of approximately the same hardness. Thus 


the strong surface of the case-hardened specimens 
allows the weaker material, below the case, to be 
work-hardened during the cycles of stress. This 
was evidenced by many of the specimens heating 
up very considerably and afterwards cooling down 
during the tests. The case-hardened specimen of a 
steel containing 0-25 per cent. C; 0-54 per cent. 
Mn ; and 0-02 per cent. Si, when tested in tension, 
showed reduction of area near the fracture but a 
very large number of cracks appeared on the surface 
as seen in Fig. 21, on Plate VII. 

Effect of Small Indentations—A number of 
diamond-pyramid impressions were made upon the 
surfaces of specimens. These were given an 
ordinary polish, and three impressions were made 
120 deg. apart on the 0-25-in. diameter. The 
results of the tests of these are shown plotted in 
Fig. 16. It will be seen that they lie on a curve 








only a little lower than the curve for the ordinary 
or highly-polished specimens. Small indentations, 
therefore, of this kind do not make any very con- 
siderable difference in the safe fatigue range of such 
a steel in the normalised condition. In othe! 
materials, as, for example, quenched and tempered 


steels, cold-drawn steel and copper wires, small 
surface defects apparently have a very marked 
effect. 


It has been difficult to separate the effects of 
the surface conditions, as, for example, hardness, 
decarburisation and intercrystalline oxidation, of 
cold-worked materials, from the lowering of the 
fatigue range due to distortions set up during 
cold work. The fatigue range, under cycles of 
bending stress, of cold-drawn wires having a tensile 
strength of 100 tons per square inch, may be as 
low as + 15 tons per square inch, and may be as 
high as + 30 tons per square inch; copper wires 
have their fatigue ranges raised more than 100 per 
cent. (reckoned on the lower value) by reducing the 
diameter of the cold-drawn material 20 per cent. 

Effects of Grooves, Keyways, Holes and Nickel- 
Plating on the Fatigue Range of (1) Mild Steels: 
(2) A High Carbon Steel—<1) Mild Steel.—Test 
specimens, as shown in Table VII above, and Figs. 
19, 19a, and 19} opposite, taken from §-in. diameteT 


| bars of stee] having the composition shown at the 
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top of the Table, were prepared. Specimens were 
tested as follows :—{a) Plain specimens ; (b) speci- 
mens with 55-deg. grooves, standard Whitworth 
thread, of the depth shown in Table VII; (c) speci- 
mens with 75-deg. grooves, of the depth shown in 
(d) specimens with keybeds cut in 
(e) speci- 
mens with ,‘;-in. diameter holes drilled perpen- 


Table VII; 
the specimen, as shown in Fig. 19); 


dicular to the axis (Fig. 19a). 


The results of the fatigue tests, carried out in 
Wohler and uniform-bending machines, are given 


in Table VII, while those conducted on the speci- 


17. 


ao Fig: 


machine has been designed for testing very much 
larger specimens, so that it will be possible to say 
whether the ratio of the depth of the groove to the 
diameter of the specimen or the actual depth of 
the groove is the more important. The fatigue 
ranges plotted in Fig. 27 and those given in 
Table VII are calculated from the formula p = ca 
y being the distance from the axis to the bottom 
of the groove, and I the second moment of the 
section at the bottom of the groove. In Table VIII 
the corresponding stresses in the bar near to the 
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Fig. 19. MILD STEEL SPECIMENS 


Plain ‘pi | Parallel 
4 / A YY 


specimens perpendicular to the axes, and finally 
with keyways, 0-13 in. wide and 0-05 in. deep, 
formed in the specimens. Some of the results are 
shown plotted in Fig. 31. It has been seen, Fig. 12 
(page 89 ante), that clamping on a collar reduced the 
safe fatigue range from + 38-5 tons per square inch 
for the plain specimens to + 20 tons per square 
inch. Specimens with the collar turned on, of the 
form of a Whitworth thread, or as shown in Fig. 15, 
gave a fatigue range of from + 20 to + 23 tons 
per square inch. It will be seen, therefore, that 
a turned collar or thread, or a collar clamped on 
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mens furnished with keyways and drilled holes are 
plotted in Fig. 27, page 142. In all cases there is a 
definite fatigue range for more than 10,000,000 repe- 
titions of stress. Fig. 28 shows the safe range of 




















Taste IX. 
. . Man- Phos- 
Steel. Carbon. | Silicon. ganese. Sulphur. phorus. 
per cent. | per cent. | per cent. | per cent. | per cent. 
8.1 -| 0-84 0-20 0-3 0-028 
8.4 0-86 0-26 0-28 0-021 9-010 














Heat Treatment: 790 deg. C. for 25 minutes in salt bath; 
quenched in oil and reheated to 490 deg. C. Brinell hardness 
after quenching, 400, and after reheating at 490 deg. C., 360. 








Taste X. 
Theor- 
Safe etical 
’ Form d Range, ; Actual | Concen- 
Material. of = + tons | Concen- | tration 
Piece. Pp per tration. for 
sq. in. Elastic 
Material. 
Hard 
Steel. 
8.1 & 8.4) Plain ‘ — 38-5 . = 
8.4 Drilled perpr. 
to axis i — 18-5 2-07 3-0 
8.4 55 deg. Vee- 
grooved 
0-050 in. ..| 6-4 14-5 2-65 5-06 
8.1 & 8.4) 55 deg. Vee- 
grooved 
0-025 in. .. 3-2 14-5 2-65 4-30 
8.1 & 8.4) 55 deg. Vee- 
grooved 
0-0035 in... 0-45 24 1-60 2-55 
8.1 75 deg. Vee- 
grooved 
0-0035 in. . . 5-83 16-5 2-33 5-14 
8.1 & 8.4) Keywayed — 28-5 35 
Mild 
Steel. 
0-16 per 
cent. C.| Plain * — 16-25 == — 
55 deg. Vee- 
grooved 
0-025in. ../| 38-2 10-75 1-52 4-30 
75 deg. Vee- 
grooved 
0-0085in...| 5-83 11-5 1-41 5-14 
75 deg. Vee- 
grooved 
0-0035in...| 6-83 15 1-08 2-86 




















stress plotted against the depth of the groove and the 
corresponding stress on the specimen near to the 
groove ; Fig. 29 shows the stress at the bottom of 
the groove plotted against the ratio of the depth 


on 
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The formula employed is 


Oo” Radius...fn 


groove are shown. 
fi 4" where f is the stress in the bar near to 


fe is 
the groove, f, the stress at the bottom of the groove, 
d, the diameter at the bottom of the groove, and 
d the diameter of the bar, namely, 0-35 in. It 
will be seen that the stress in the bar, for a safe 
fatigue range of +.7-5 tons per square inch at the 
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TABLE XI.—Repsatep Srress Tests—HaicH MAcuHINneE. 





«-- 0-38"-->4 


to the specimen reduced the fatigue range to @ 
less extent than it is reduced by Vee-grooves, 
or by small holes drilled through the specimen. 
The Effect of Vee-Grooves and Nickel-Plating on 
the Range of Repetition Stress. (Constant-Bending- 
Moment Machine.)—The comparative effect of Vee- 
grooves and nickel-plating in reducing the safe 
fatigue range is shown from tests of two steels. 





Mixp-Sreet Sra. Pain SPECIMENS. 
































Range, Mean, , Thickness | 
Test No. tons per tons per Repetitions. .. to nah of | Remarks, 
sq. in. sq. in. " ? Specimen. | 
Sreen ‘‘A,” 
in. in. Stress raised— 
G. 87 15 7:5 1,292,000 0-75 0-065 Unbroken. 
18 9 5,510,000 0-75 0-065 ” 
G. 89 21 10-75 148,000 0-75 0-065 Broken. Creep. 
G. 90 20 10 1,526,000 0-75 0-065 Unbroken. 
G. 112 20 10 4,256,000 0-5 0-069 Broken. 
G. 114 20-5 10-25 746,000 0-5 0-069 “ Creep. 
G. 115 19-5 9-75 12,374,000 0-5 0-069 Unbroken. 
G. 117 21 10-5 5,354,000 0-5 0-069 Broken. 
G. 119 22 11 1,612,000 0-5 0-069 be Creep. 
G, 120 24 12 26,000 0-6 0-069 ” ” 
Street “ B.” 

G. 151 20 10 554,000 0-75 0-060 Broken, Creep. 
G.153 | 19 9-5 | 1,024,000 0-75 0-060 6 = 
G. 156 18 9 } 10,042,000 0-75 0-060 Unbroken. 
G. 158 14 | 18 4,000 0-5 0-060 Broken. Creep. 
G. 159 10 | 18 5,460,000 0-5 0-060 Unbroken. °° 
G.160 | 1l 18 3,298,000 0-5 0-060 om ss 
G. 161 12 18 3,136,000 0-5 0-060 * * 
G. 162 13 | 18 16,000 0-5 0-060 Broken, 
G. 164 | 22 4 782,000 0-5 0-060 » Slight Creep. 
G, 165 21 | 4 1,154,000 0-5 0-060 KA At 2S 
G.166 | 20 | 4 2,024,000 0-5 0-060 - 
G, 221 | 19 4 13,166,000 0:5 0-060 Unbroken. 
G. 223 | 18 0 9,574,000 0°5 0-060 u 
G.222 | 19 0 — 0-5 0-060 Failed. Repetitions not known. 

| | Cut out failed. 








bottom of the groove, is only + 2-74 tons per 
square inch. In Fig. 30 is reproduced a photo- 
graph of one of the fractured specimens with a 
;'x-in. diameter hole, tested in the Wéhler machine 
at a range of stress of + 11-38 tons per square 
inch, and broken after 2,037,100 reversals. The 
specimen first cracked at the upper edge of the 
hole, the crack developing as shown through the 
dark area when the specimen suddenly fractured. 

Tests of High Carbon Steels.—Two steels, 81 and 
$4, having practically the same composition, as 
shown in Table [X, were tested first as plain speci- 
mens, then with Vee-grooves of Whitworth form 





of various depths and angles, then with holes, 





of the groove to the diameter of the specimen. A 





zx in. and 4 in. in diameter, drilled through the 





A steel containing 0-09 per cent. carbon was 
normalised ; the tensile strength and elongation, 
on 2 in., were 28-4 tons per square inch and 
42 per cent., respectively. A steel containing 0-16 
per cent. carbon was also tested. Normalised, 
its tensile strength was 28-9 tons per square inch, 
and when quenched in oil from 870 deg. C. it was 
34-7 tons per square inch; the repeated-stress 
tests were carried out on the quenched steel. Tests 
carried out on the constant-bending-moment ma- 
chine showed that the 0-09 per cent. carbon steeland 
@ commercially-pure rolled-nickel specimen have a 
safe fatigue range approximating to 30 tons per 
square inch (+ 16). Two batches of specimens of 
the 0-09 per cent. carbon steel were nickel-plated. 
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The safe fatigue range of the first-batch speci- 
men was 21 tons per square inch, while the 


second batch gave lower values. The appearance 
of the fractures of specimens from batches 1 and 2 
was quite different, indicating definite variations 
due to the method of making the deposit. Messrs. 
R. H. D. Barklie, and H. J. Davies,* at the Univer- 
sity of Sheffield, have shown that the deposits of 
nickel were stressed, and investigated a method of 
depositing stressless nickel. Specimens of the 0-09 
per cent. carbon steel were coated with stresslessly- 
deposited nickel, and this resulted in raising the safe 
fatigue range from 21 tons per square inch to 29 tons 
per square inch. Experiments were carried out to 
determine the effect of nickel deposits of various 
thicknesses, and also the effect of Vee-grooves 
of different depths in lowering the fatigue range of 
the 0-16 per cent. carbon steel. The thick coating 
(0-0035 in. thick) of electrically-deposited nickel was 
found to reduce the fatigue range to a greater extent 
than grooves of the same depth, and to a lower value 
than the 2] tons per square inch of the batch 1 
deposit on the 0-09 per cent. carbon steel. 

Concentration of Stress-Comparison of Experi- 
ment and Theory.—Inglis and Griffiths have shown 
that the stress concentration at a groove of depth d 
and radius p at the bottom of the groove is 


1+2,/8 
Np 


1+,/8 
V p 

From the repeated-stress experiments the ratio 
of the fatigue range for the plain specimen to that 
for any particular form of discontinuity is taken 
as the concentration factor. Table X shows the 
actual concentration factor from experiment, as 
compared with the theoretical value given by the 
above-quoted equation. It will be seen that the 
experimental value is much less than the value 
indicated by theory. This is probably due to local 
overstraining distributing the stresses differently 
from those obtained under elastic conditions, and 
also due to some work-hardening increasing the 
resistance to fatigue. 

The Effect of Corrosion and Repeated Stress on an 
18 per cent. Chromium, 8 per cent. Nickel, Austenitic 
Steel.—It is well known that many steels are now 
made containing a high percentage of chromium 
along with nickel and other alloying materials which, 

+ under ordinary conditions and after suitable heat- 
treatment, offer considerable resistance to corrosion. 
It has also been seen that the ordinary steels tend 
to become more corrosive under repeated stress 
conditions than when unstressed. Figs. 32 and 33, 
on this page, show results of a series of tests carried 
out on an 18; 8 steel. Fig. 32 refers to tests on steels 
as received, and Fig. 33 to the heat-treated steel, 
which was annealed at 1100 deg. C. for 30 minutes 
and quenched in water. Diamond-hardness meas- 
urements of the original bar E, using a 50-kg. load, 
gave 177 and 181, and of bar D, 179, 173, 168 and 
164. Hardnesses were also taken from certain of 
the specimens that had been subjected to repeated 
stresses, and it was found that, during the cycles 
of stress, the specimens hardened very considerably, 
although they nad not broken. This material be- 
haves in a somewhat remarkable manner under re- 
peated stresses, as it is possible for the specimen to 
become so hot in the testing machine that a match 
can be lighted upon it, but afterwards it cools down 
and is able to withstand very many millions of 
repetitions without risk of failure. It was ascer- 
tained that the material, within certain limits, gives 
very variable results. For example, two specimens 
were cut from the same bar E, one of them with- 
stood more than 29,100,000 repetitions at a range 
of + 17-6 tons per sq. in., while the other specimen 
broke at a range of + 17-1 tons per sq. in. after 
23,950 repetitions. Hardness tests taken over a 
period of two years, on one bar kept in the labora- 
tory, showed that no very considerable change of 
hardness took place simply with time. In Fig. 32 
the results are shown of tests of specimens cut from 
three bem, A, D & E, of the same material and 

die * The Effect of Surface Conditions and Electro- 
Deposited Metals on the Resistance of Materials to 


oT, Stresses,’ Proc. Inst. Mech. E., vol. i, page 731 
(1930). 
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tested under ened sie and in the Haigh 
machine. It will be seen that the fatigue range for 
bar A was lower than for the bars E and D. A 
further bar, No. 4, having, on delivery, a diamond 
hardness of about 250, was taken and, as already 
stated, heated at 1,100 deg. C. for 30 minutes and 
quenched in water. Specimens were tested in two 
machines in air and the results are shown in Fig. 33. 
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O Plain specimens. 
4 Specimens with keyway, stress at bottom of keyway. 


4 - ee top - 
drilled hole. 


Se Indic ates unbroken. 
Fig. 28. 
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FRACTURED SPECIMEN 
x 4. 


Fie. 30. 
witH DRILLED HOLE. 


It will be seen that the fatigue range is not very 
different from that obtained from the bars E and D. 

The explanation of the very considerable amount 
of heating that takes place in these steels under 
repeated stresses is no doubt to be found from an 
examination of the load-strain curves. It is found 
that if the material is stressed to 15 tons per sq. in., 
there is a considerable amount of overstrain. The 
initial limit of proportionality for the steel is less 
than 6 tons per sq. in. The cycles of stress being 
repeated at the rapid rate of 2,000 cycles per minute 
makes it impossible for a considerable degree of 
over-strain to take place, but there can be no doubt 
that a very considerable amount of hysteresis must 
occur during the earlier cycles of stress. The 
explanation of why some specimens seem to with- 
stand a much greater number of repetitions for a 
given range of stress than others, may be due to the 
diminution in the area of hysteresis loops in the one 
specimen, whereas in the second specimen the 
hysteresis loops remain large until fracture occurs. 
It has been noticed that some specimens may 
become considerably heated but after a time cool 
down and then resist many millions of repetitions 





without fracture ; if the per continues Picci 
occurs at a comparatively small number of stress 
repetitions. These austenitic steels clearly “ over- 
strain” at comparatively small stresses, and are 
only likely to be suitable for use in those cases where 
small permanent deformations are of unimportance 
or where the stress can be kept small. 

Specimens of these steels were wetted with sea 
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e o © 
8 55 deg. Vee e-groove 0-05 in. deep. Steel 8 4. 
55 - » 0°025in. ,, S4and 81. 
@ 55 »  0-0035 in. ,, S4and 81. 
4 75 » _0-0035 in. ,, » 62. 
x Plain specimens with drilled holes. Steel $ 4. 
A Specimens with keyway. Steels S 4 and $1. 
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o Bar E. In air. . Indicates uniform bending 
x » D. Sea water, sp. g. 1-03. machine. 


WOhler machine, 


» D. 0-1 per cent. H,SO,. W. 
3 H. Haigh ” 


» D. In air. 

a aD. 

& ~A. te 

* Specimen extended and stopped machine after 11,094,000 

reps. Machine restarted, specimen broken after a further 
2,494,000 reps. 


33. 









rt 









14. 282200 | 
” 
“ENGINEERING 


‘@se8.y.) Number of 


@ Bar D. Wohler machine. 


» 4. ” ” 
x , 4 Haigh = 
water and with a solution of 0-1 per cent. sulphuric 
acid. The results of the tests are plotted on Fig. 32. 
It will be seen that the effect of these corroding 
solutions was not very marked. Specimens broke 
in air at a range of stress between + 17 and 
+ 18 tons per sq. in., but no specimen broke at 4 
stress less than + 17 tons per sq. in. When wetted 
with a solution of 0-1 per cent. sulphuric acid a 
specimen was unbroken after 13,766,000 reversals 
at a range of + 17 tons per sq. in. When wetted 
with sea water a specimen broke at + 16-04 tons 
per sq. in. after 657,900 cycles, but another specimen 
was not fractured after 39,627,000 cycles at a range 
of stress of + 15 tons per sq. in. Other alloy steels 
containing nickel, which under static conditions are 
very resistant to corrosion, have fatigue ranges, for 
20 x 10° repetitions, less than one half of the 
fatigue range in air, and the log plottings show that 
the effect of the corrosion is continuous. 

Tests of Plate Specimens with Holes in them and 
Riveted Joints.—Tests of mild steel strip, plain, 
pierced by holes and connected by riveted joints, 
have been made at zero minimum stress. Three 
consignments of strip were used in the tests. Steel 
A had a tensile strength of 28-4 tons per sq. in 
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steel Ba tensile strength of 24-3 tons per sq. in. ; and 
steel C, after salt-bath heat-treatment at 890 deg. C., 
a tensile strength of from 21 tons per sq. in. to 23 tons 
per sq. in. and an elongation on 2 in. of 73 per cent. 
Table XI shows results of some of the fatigue tests 
of steels A and B without holes, Table XII with 
small holes, from 11 to 17 thousandths of an inch 
diameter and Table XIII with holes 4 in. diameter. 


and 4a to specimens with 0-5 in. diameter holes. 
The stress for curves 2 and 4 is calculated across 
the minimum section, i.e., the section through the 
centre of the hole and perpendicular to the axis of 
the specimen. Curves 2a to 4a show the stress in the 
specimen away from the hole. As stated above, 
Howland* has shown that under perfectly elastic 
conditions the stress at the boundary of a very small 
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The method of holding the specimens during the test | §5 
is shown in Figs. 34 and 34a above. Fig. 24, Plate | 





VII, shows a series of specimens with a 4-in. dia- se69.x) of Rope . 6 8 s € “ENGINEERING” 
. . scimen ¢ aste "— Joint O PP R@Bolts) 
meter hole at the centre of each specimen and tested Sol ABCBBC 


under varying ranges from zero minimum stress. | 

Reading from left to right they are, respectively, ‘hole is three times the stress f in the plate away 
G.88, G.100,G.101,G. 102, G.109andG.108(see Table | from the hole and the stress at the boundary of a 
XIII), specimen G.108 was unbroken. The remaining | hole of diameter one half the width of the plate is 
specimens clearly cracked at the boundary of the | 4-32 f. Coker? obtained by photo-elastic measure- 
hole and then extended slightly as shown by the| ments the multiple 3-34 for the latter case. In 
Luders lines having a boundary at about 45 deg. | Fig. 36 are plotted the safe fatigue ranges for 








TABLE XI11.—Repeatep Stress Tests—HaicH Macnurtne. Mitp-STeet Srrip. SPECIMENS WITH SMALL 
Hoe or Various DIAMETERS. RANGES OF STRESS FROM ZERO MINIMUM STRESS. 


(Safe Range for Zero Minimum Stress for Steel without a hole, 19-75 tons per sq. in.) 





| ! 











Range, Mean, Size | Width Thickness | 
Test No. tons per tons per Repetitions. | of of of Remarks. 
sq. in. j sq. in. | Hole. Specimen. | Specimen. 
| ' 
STeex ‘“‘ A.” 
| 
| | in. in. in. 
G. 118 20 10 2,954,000 | 0-011 0-5 0-069 Broken. 
G.126 | 20-9 10-45 78,000 0-012 0-5 0-069 »» Creep. 
G.131 | 18-5 9-25 | 630,000 | 0-012 0-5 0-065 we 
Steet “ B.” 
(Safe Range from Zero Minimum Stress for Steel without a hole, 18-5 tons per sq. in.) 
G. 147 | 18 ot) 202,000 0-012 | 0-5 0-060 Broken. Creep. 
G.148 | 16 . 3,086,000 0-012 | 0-5 0-060 5 
G. 149 15-5 7°75 2,610,000 0-013 0-5 0-060 
G. 150 14-5 7°25 1,270,000 0-017 0-5 0-060 *” 
G. 167 14 7 12,416,000 0-013 0-75 0-060 Unbroken. 
G.172 15 7-5 6,060,000 0-014 0-75 0-060 ” 
G. 174 16 8 11,144,000 0-015 0-75 0-060 
G.175 | 17 8-5 11,026,000 0-012 | 0-75 0-060 » Hole 
| %& in. out of 
| centre. 
18 9 318,000 0-015 | 0-75 0-060 Broken. 
| 16 8 8,710,000 0-013 | 0-75 0-060 Unbroken. 
| 17 8-5 1,884,000 0-014 0-75 0-060 Broken. 




















NOTE.—Stresses calculated on section through the centre of hole. Fatigue range for more than 106 reversals with small hole 


about 17-5 tons per sq. in. 
to the axis of the specimen. All the specimens 
with holes in them and which failed, cracked at the 
boundary of the hole. 

Fig. 35 shows results of fatigue tests conducted 
in the Haigh machine on “ black” specimens of 
steel C, heat-treated, as already stated, at 890 
deg. C., with various-sized holes. Curve 1 shows 
the results obtained on specimens { in. wide, 
without holes, while the specimens represented 
in curves 2 to 4 and 2a to 4a were all 1 in. wide. 
Curves 2 and 2a refer to specimens with 0-193 in. 
diameter holes; curves 3 and 3a to specimens 


10,000,000 repetitions, at zero minimum stress, 
for various-sized holes taken from Fig. 35. Curve 1 
represents the experimental value of the safe 
range of stress across the minimum section of the 
test piece. Curve 2 represents the experimental 
value of the safe range of stress across the section 
of the test piece away from the hole, while curve 3 
represents the safe range of stress across the section 
of the test piece away from the hole according to 
Howland’s theory. If the concentration of stress 








were equal to that determined by Howland, the 
safe range should be curve 3 (Fig. 36), as compared 
with the experimental values of curve 2. For small 
holes the difference is much greater than for large 
holes. The specimens with small holes, Fig. 24, 
show that when a specimen cracks after a large 
number of repetitions, there is little or no evidence 
of slip. When the specimen fractured in a com- 


TABLE XIII.—/Steel “A.” Repeated Stress Tests—Haigh 


achine. Mild-Steel Strip. Specimens 0-75 in. 
wide with zy in. hole. 

















Range, | Mean, —_ 
Test tons tons Repeti- of Remarks. 
No. e a ‘ oe tions. Speci- 
i al men. 
in. 
G. 8&8 20 10 150,000 0-066 | Broken. 
G. 100 19 9-5 148,000 0-066 » Creep. 
G. 101 17 8-5 188,000 0-066 ” 
G. 102 15 7:5 1,748,000 0-066 on 
G. 108 14 7 13,268,000 0-068 | Unbroken. 
#. 109 14-5 7°25 1,020,000 0-067 Broken. 











TasLe XIV.— Particulars of Riveted Joints. 














Joint | Thickness —— 
Ty Rivets. Steel. of aor 
vpe. Plate Cover 
| Plate. 
! 
in. | in. in. 
oO 3k A * a 
P 5k B & ¢ ny $ 
Q 5 te B ® 
R 33 B * 
R 3} B & ( * ¥ 
(Bolts instead (Bolts) | 
of Rivets) | 
! 





In all cases the steel was in the as-received condition and 
black. All rivets were put in the joints at a red heat. Joint O 
was riveted with a hammer, while joints P, Q and R were 
riveted in a machine, a hand-punching machine being adapted 
for this purpose. All specimens were set up in jigs while holes 
were drilled. 


paratively small number of repetitions, perceptible 
creep of the specimen occurred. Although creep 
may not be observable there is apparently sufficient 
movement to relieve the concentrated stress and 
to work-harden the material in the neighbourhood 
of the hole. It may be, however, that the fatigue 
fracture of an undrilled specimen commences at a 
discontinuity of the metal corresponding to a hole 
of very small—approximating to infinitely small— 
radius. If this were true the fatigue range for 
a specimen with a hole of diameter one half the width 
3 

of the plate should be 732 
of the plate, i.e., 9-7 tons per sq. in. From experi- 
ment, point P, Fig. 36, it is about 10 tons per 
sq. in., so that in this case the latter explanation 
seems reasonable, but it does not give a satisfactory 
explanation of other experimental results of this 
article. 

A number of riveted joints, particulars of which 
are shown in Table XIV, were also made and tested. 
Photographs of two of these, after fracture, and 
with part of the cover plate removed, are repro- 
duced in Figs. 22 and 23, Plate VII. The only 
difference made in the joints was in the number of 
rivets and in the thickness of the cover plates. As 
the thickness and the tightness of the cover plates on 
the test piece very definitely affected the fatigue 
range, the bolted joint referred to in Table XIV 
and illustrated in Fig. 25 was prepared. In 
Fig. 26 a photograph is reproduced of a bolted 
joint of mild-steel strip C which failed at a range of 
9-5 tons per sq. in. and mean of 4-75 tons per sq. in., 
after 3,910,000 repetitions. The nuts and cover 
plate have been removed, All the joints tested 
failed through the rivet or row of rivets furthest 
removed from the section where the plate was cut. 
It was not possible to tell until the cover plates were 
removed where the fracture had occurred. As will 
be seen from the illustrations, the crack started from 
the rivet hole, or from the bolt hole, in a manner 
similar to the cracks from the holes in plates. The 
results of the tests of various types of joints are 
shown in Fig. 37, on this page. It will be seen 
that joint O failed at a range of repeated stress of 
0 ton per sq. in. to 8} tons per sq. in., while joint P 
failed at a range of from 0 ton per sq. in. to 144 tons 
per sq. in. The difference is in the spacing of the 


times the fatigue range 








* Phil. Trans. Roy. Soc., vol. A229, page 49 (1929). 


with 0-035 in. diameter holes, and curves 4! + A Treatise on Photo-Elasticity, Coker and Filon. 





rivets and in the thickness of the cover plates. The 
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grip of the cover plates clearly plays a considerable 
part in the resistance of the joint. Further experi- 
ments on a larger scale are required, and the author 
has designed a machine from which it is hoped to 
obtain results from larger joints. Results from this 
machine have shown that the fatigue range of a 
rolled-steel joist is considerably lowered by drilling 
a hole in the tension flange. Other results have 
also shown that the strength of the joist may 
actually be lowered by fillet welding a cover plate 
on the flange. 











RECENT PROGRESS IN THE USE 
OF SYNTHETIC PLASTICS IN 
ENGINEERING. 


Or the several types of synthetic resins now produced 
commercially only one has attained a notable position 
in the engineering industries. This is the phenol- 
formaldehyde resin, familiar to everyone in its ordinary 
moulded form as bakelite. While, however, bakelite 
is a useful material for many purposes, something of 
very different physical properties is required to serve the 
mechanical engineer. To meet his needs, in competi- 
tion with metal, the resin has to be reinforced with 
substances of greater mechanical strength, and in most 
instances the material is produced in the laminated 
or bonded form. For example, while ordinary mould- 
ings often contain a wood-flour base, the material 
from which gears and bearings are made almost 
invariably contains a cloth base, and the material 
intended for chemical-plant construction and to 
withstand high temperatures an asbestos base. The 
cloth used may be coarse or finely woven fabric, the 
quality of cloth chosen always having some bearing 
on the uses to which the finished material will be put. 
Thus, gears for heavy duty, such as in a rolling mill, 
may be cut from a material containing a coarse cloth : 
but a toothed wheel in a clock mechanism must, of 
necessity, be cut from a material having a very fine 
weave, so that each tiny tooth of the wheel shall contain 
a homogeneous composition of resin and cloth. For 
small gear wheels used in light mechanism, it is some- 
times advantageous to make use of moulded blanks 
from which to cut the gears instead of using the 
laminated material. Such blanks are produced by 
ordinary moulding methods, and are specially adapted 
for repetitive work in which large numbers of the 
same size are required. They are less brittle than the 
ordinary moulding, because of the replacement of the 
wood flour by cotton fibre, and by this substitution 
the resistance to impact is raised from about 2 to 
4 ft.-lb. to about 18 to 20 ft.-Ib. 

In making laminated material for engineering pur- 
poses a roll of cloth of suitable width (usually 2 ft. to 
3 ft.) is led through an impregnating machine in which 
it is saturated with the resin. This machine consists 


usually of a series of rollers, some of which are of 
pan steel and others of gelatine composition. 
n operation, a gelatine roller revolving in a bath of 
the resin, dissolved in an equal weight of solvent, 


ForMAPex Mrocarta GEARS. 





picks up a continuous coat, which it transfers to a 
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steel rider roller; the latter, in turn, distributes 
the material evenly upon another gelatine roller which 
is in contact with the moving roll of cloth. The 
percentage of resin in the treated cloth, for most 
purposes, ranges between 45 per cent. and 60 per cent. 
Any proportion of resin may be laid on the cloth by 
suitably regulating a valve governing the height of 
resin in the bath, the height determining the amourt 
of resin picked up by the gelatine roller. The impreg- 
nated cloth is next drawn between a series of flat-plate 
electric heaters, which raise the temperature of the 
moving cloth to between 65 deg. C. and 85 deg. C. ; 
in this stage the bulk of the solvent is eliminated, and 
the cloth dried sufficiently to allow of it being rewound 
on a spindle at the end of the drier. It is the custom 
to maintain a fairly large stock of rolls of impregnated 
cloth, because a short period of ageing increases the 
efficiency of the subsequent heating and pressing 
processes. In the next stage of the process, the treated 
cloth is cut into pieces of the required size and a given 
number of such pieces superimposed one on the other to 
form a pack of the required thickness. Several of 
such packs are then placed in a hydraulic press, having 
multiple platens, and pressed under heat to form a hard 
compact material. Normally, heat is not applied to 
the press until the latter is closed and the packs com- 
pressed. It is then applied very gradually, so as not 
to overheat the outside of the packs before the interior 
is warmed up. The temperature in the pack is raised 
slowly up to from 140 deg. to 150 deg. C., and main- 
tained at this for about 5 minutes in the case of thin 
packs, or up to 30 minutes for the thicker packs, such as 
those from which heavy-type gears or bearings are 
produced. 
liquefies and penetrates to every fibre of the cloth. 
As the temperature rises the resin thickens and assumes 
the infusible, insoluble form ; but great care has to be 


exercised in pressing so as not to make the material 
] 


infusible before thorough penetration has taken place. 
Gears and Pinions.—The pioneers in the introduction 


of this type of material for gears and pinions, so far | 


as Great Britain is concerned, were Messrs. The loco 
Rubber and Waterproofing Company, Limited, of 
Glasgow, by whom, under the name of Formapex 
Miocarta, it is produced in three chief grades. O 
these, one made with a strong cotton duck is intended 
for heavy gears, &c.; a second with a finer and more 
closely woven fabric, for medium size gears; and the 
third, with a cotton fabric of exceptionally light weight 
and fine structure, is designed for the smallest type of 
mechanism, as in clocks, scientific instruments, &c. 
Examples of the various types of gear wheels cut from 
these grades are shown in Fig. 1. 
size sheets are, normally, 48 in. by 24 in., and the thick- 
ness ranges from ,, in. up to 6 in. or more. This 
synthetic material is unaffected by heat up to 150 deg. 
C., and is highly resistant to the action of water, steam, 
or oil, and dilute acids; it is, therefore, not affected 
by climatic or atmospheric conditions. Particulars 
of its physical and mechanical properties are given 
in Table I. 

As a preliminary to making gears from the synthetic 
material a blank is first cut from a block of the substance 
of suitable thickness, for which operation a band-saw 
or trepanning tool may be used. The latter is most 





Due to the heating and pressing, the resin | 





The standard | 
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suitable when a quantity of the same type of wheel is 
required. In band-sawing the minimum diameter 
of wheel recommended is 36 in., with a speed of 4,000 
lineal ft. to 4,500 lineal ft. per minute. The thickness 
of the saw should be about 20 gauge, with 14 teeth 
to 17 teeth per inch, which are best specially set 
When a trepanning tool is used this may be conveni- 
ently attached to a drilling machine, the block being 
worked on both sides so as to avoid frayed outer edges. 
Strips of the material up to ¥% in. can be guillotined 
satisfactorily, this operation being facilitated by slightly 


Tas.e I.—Properties of Formapex Miocarta. 


Specific gravity .. = 1-34—-1-38. 
Approximate weight per cub. in. 0-05 Ib. 
Approximate cubic capacity per!b. 20 cub. in. 
weight 
Tensile strength 9,000—12,000 Ib. per 
sq. In. 
1,100,000to 1,200,000 
16,000 to 20,000 Ib. 
per sq. in. 
Brinell hardness ' — ... 40-42 
Rockwell hardness, using $ in. ball 95-100 
and 60 kg. load 
Compression strength, at right 40,000 to 45,000 lb 
angles to lamine, er sq. in. 
Compression strength, in direction 24,000 lb. per sq. In 
of lamina, 
Coefficient of expansion per deg. C. 0- 00002 in. 
Water absorption—24 hours (test 0-5 per cent. 
pieces 1} in. by 1} in. by } in. 
thick) 
Oil absorption oe oe —_/ ae 


Young’s modulus ... 
Modulus of rupture 


preheating the material. The guillotine blade must 
be sharp and the clearance set as for sheet metal. 
A spring-loaded pressure plate behind the blade, 
operated by a cam so that the sheet is clamped before 
the blade descends, increases the accuracy of cutting. 
For computing the horse-power ratings of gears 
and pinions made from material of this character, the 
following formula may be employed :— 
HP FY V 
P= BV + 600) 
where F face in inches, Y = a constant depending on 
the number of teeth, values of which are given in 
Table IL; V = peripheral speed at pitch line in ft. per 
minute ; and P = diametral pitch. 


Taste II.— Values of Y(14} deg. Involute). 


No. of Teeth. p No. of Teeth. } 
14 19-5 30 29-1 
15 21-4 34 29-7 
16 22-0 38 30-5 
17 22-8 43 31-4 
is 23-7 50 32-0 

24:8 60 32-5 
25-5 75 33-1 
26-2 100 33-7 
26-8 150 34-3 
27-7 300 34-8 
28-5 Rack 35-4 





All the usual types of gears may be cut from the 
synthetic material, such as spur, bevel, helical, &c. ; 
shrouds are not generally necessary, but in special 
cases may be desirable. The cutting of the teeth 
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may be done with a hob, shaper, or milling machine, 
the best practice being to cut in multiples of as many 
blanks as possible with the last blank supported by a 
plate of hardwood to prevent fraying. Wedging on the 
pitch line must be avoided by allowing ample clearance, 
taking into account the fact that the coefficient of 
expansion for the synthetic material is approximately 
0-00002-in. per deg. C., while that for cast iron is 
rather more than half the amount. In order to obtain 
high efficiency and long service from such gears care 
must be taken to assemble and align them properly ; 
direct blows with a hammer must be avoided. They 
should not be meshed with similar material, but only 
with metal gears having cut teeth of the same, or 
slightly larger, face. Lubrication is not really neces- 
sary, but it is sometimes advantageous to use a 
heavy oil containing a small addition of graphite. 
Fig. 2 shows a pinion of Formapex Miocarta, on a motor 
driving a wet-mixing rubber mill, on which it has been 
in constant use day and night for nearly two years, 
without appreciable sign of wear, having successfully 
replaced raw hide. The advantage of the synthetic 
gears are, in general, that noise may be practically 
eliminated, thus increasing the efficiency of the workers, 
and enabling heavy machinery to be installed, when 
necessary to save space, quite near to offices, &c. 
As the elasticity of synthetic gears is much greater 
than that of metal gears they successfully absorb 
shocks and intermittent stresses which would seriously 
damage metal gears. Due to this, the length of life 
compares favourably, in practical works’ tests, with 
metal gears, because wear and tear is reduced. Moreover, 
the effect of corrosive vapours, steam, and fine erosive 
dust is generally less than with metal gears; while 
in a factory having a number of the synthetic gears 
in use the saving on the annual lubrication bill is 
considerable. 


EXAMPLES OF PLASTIC BEARINGS. 





Fig. 4. 


Synthetic Bearings.—That similar synthetic material] 
is also successfully applied to the production of bearings 
has been shown at various times in these columns; 
some typical examples are illustrated in Fig. 3, above. 
The preparation of the material for bearings simulates 
closely that for gears, being produced from resin and 
textile fabrics, laminated and compressed into sheets 
or blocks, which are then machined to the required 
dimensions. In numerous types of machinery it 
is now known from practical tests that these synthetic 
bearings have several advantages compared with 
bronze or white-metal bearings. The advantages 
are longer life, low power consumption, reduced wear 
of shaft or roll neck, and elimination of lubrication 
costs. On an average, the life of a synthetic bearing 
varies between four and five times that of a metal 
bearing. They are particularly suitable for heavy 
machinery, such as in steel-rolling mills, because the 
reduced wear on the bearings ensures the product 
being rolled to gauge with fewer adjustments. The 
cost of oil or grease lubrication is eliminated, since such 
bearings work more efficiently with water lubrication. 
Although water is not absolutely essential, it is much 
preferable to oil or grease, for it serves the additional 
purpose of cooling the bearing ; this is of some impor- 
tance in view of the low heat-conductivity of the 
synthetic material. Experiments in rolling mills 
have shown that even with high bearing pressures, 
synthetic resin is not subject to rapid wear owing to 
the lower coefficient of friction if correctly lubricated 
with water. The coefficient of friction with water 
as a lubricant is definitely very much lower than those 
obtaining with metal bearings lubricated with oil. 
For example, the coefficient of friction of a white- 
metal bearing for a shaft running at 425 ft. per minute 
under a load of 500 Ib. per projected square inch of 
bearing surface, and oil-lubricated, lies between 0-065 
and 0-070. The corresponding figure for a Formapex 
Miocarta bearing, under identical conditions, but 
lubricated with water only, lies between 0-016 and 
0-023; a reduction of between 65 per cent. and 
75 per cent. Ina test on a rolling mill equipped with 
such bearings, a net reduction in power consumption 
of 60 per cent. has been obtained, and a simultaneous 
saving in time per operation of 40 per cent. Another 
difference between water and grease lubrication lies 
in the fact that when starting up on cold roll bearings 
lubricated with grease, more power is required for the 
first few hours running until the lubricant becomes 
warm. Nothing of this kind occurs with water lubri- 
cation, with which no more power is required to start 
than to run normally. From observation in service 
it is found that with synthetic bearings there is no 
tendency: to score the shaft, as is the case with bronze 
or white metal, due to the hard crystals embedded 
in a soft matrix characteristic of these alloys ; moreover, 
it is found that any wear that does occur is on the bear- 
ing itself and not on the shaft. This obviates the 
necessity for frequent adjustment of the shaft or roll- 
neck due to wear of these parts. In the case of a 
synthetic bearing running hot, the damage, in the 
form of charring, is practically confined to the actual 
surface of the bearing, for, due to the low thermal 
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conductivity of the material, the heat does not pene- 
trate appreciably into the interior. On some types 
of machines, the elimination of oil or grease lubrication 
is a great convenience; for instance, in the rolling 
of tin sheets if these become contaminated with grease 
the surface may be spoiled. Synthetic bearings, being 
acid-resisting, have been found specially suitable 
in chemical works where the working atmosphere is 
contaminated with corrosive vapours, and in places 
where abrasive dust is present, such as in cement mills. 
Both paper mills and steel-rolling mills in various 
parts of Great Britain are adopting them as standard 
practice. 

When making the synthetic bearings from a block, 
the material can be machined, or turned, milled, drilled, 
&c., by ordinary machine-shop equipment, but while 
the synthetic product is more easily worked than any 
of the metal alloys used for bearings, to obtain good 
results certain precautions are advisable. Special-type 
high-speed cutters with keen cutting edges are required. 
Generally, rough-turning can be carried out at higher 
speeds than finish-turning, for which latter a speed 
of approximately 800 ft. per minute is recommended. 
The nose of a tool for plain turning should be ground to 
a larger radius than that usual for mild steel. Satis- 
factory results are obtained with a tool having a top 
rake of 23 deg., side rake of 36 deg., and a front rake 
of 7 deg. For drilling, special high-speed drills give 
the best results, having cutting edges ground to a more 
acute angle of about 45 deg., as compared with 59 deg. 
for ordinary drills. Flutes are wider and deeper, 
and speeds should be. higher than for mild steel ; 
for instance, about 1,400 r.p.m. for drills up to 14 in. 
diameter. The material may also be readily tapped, 
and threads have a strength equivalent to similar 
threads in cast iron. 

Electrical Engineering.—In recent years, electrical 
engineering has shown greatly increased activity, 
and it is not unnatural, therefore, that these develop- 
ments should be accompanied by innovations in insu- 
lating materials. The use of synthetic-resin varnish 
for the coating of paper and fabric insulation, and also 
for coating wire directly, is now well known. More 
recently, the resins and paper, or fabric, have been 
laminated and compressed to produce boards, blocks 
and tubes of material similar in constitution to the 
synthetic gear and bearing materia] ; a development 
which has usefully widened the range of insulating 
materials available. For example, tubes of the 
synthetic material are used on all core-type trans- 
formers up to 500,000 volts ; and it has also been widely 
adopted for the segments inserted between the coils 
in the rotors of turbo-alternators. Owing to its good 
mechanical strength, in addition to high electre 
strength, it lends itself readily to purposes where other 
types of insulation may be unsuitable, such as fish-plate 
insulation on electrified railway tracks, for the making 
of washers, discs, bushings, &c. Fig. 4 gives some idea 
of the variety of components used in electrical equip- 
ment made from the substance. Certain grades of 
the material are made having a very low water- 
absorption, and these are specially serviceable for 
electrical plant in mines and for marine work, as also 
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for duty in exposed positions and in works where steam 
abounds. Fig. 5 is plotted from the results of tests of 
material made by Messrs. The loco Rubber and Water 
proofing Company, Limited, at their works in Glasgow. 
The curves given show the electric strength for 


different thicknesses of material, and the volts per mil | 


(1 mil = 0-001 in.) breakdown, for two different 
grades, “A” and “B.” “A” grade is intended 
for use where high electric strength is required, com- 
bined with good mechanical strength and exceptionally 
low water absorption’; but on account of the special 
treatment necessary to produce low water absorption 
it is not recommended for use where very fine machining 
is necessary. ‘ B” grade is for more general use, and 
is suitable for any kind of machining, the electrical pro- 
perties being higher than in ‘‘ A” grade, and the mechani- 
cal strength superior; the water absorption is also low, 
but not so low as that of the “A” grade. Both 
grades have as their base a highly hydrated chemical 
wood-pulp paper selected for its high electrical pro- 
perties, the paper being treated with a resin, also of 
good electric strength, before laminating and com- 
pressing. Used in this connection, synthetic tesin is 
much superior to shellac or other natural products 
for bonding purposes. Because the resin in the fittished 
product is both infusible and insoluble, it will \ with- 
stand high temperatures and corrosive influences better 
than most natural products. Where good mechanical 
strength is required and electrical properties are not 
« primary consideration, cloth may be substituted for the 
paper, thus increasing mechanical strength but lowering 
slightly the electric strength. For high-temperature 
work, up to 200 deg. C., asbestos is used as a base, 
in place of paper or cloth, and this gives better resistance 
to heat for prolonged periods without deterioration, 
and also possesses high mechanical strength, but only 
moderate electric strength. Tests on this asbestos 
material have furnished the following data: Electric 
strength (minute value), 25 volts to 50 volts per mil at 
90 deg. C. on }-in. boards ; tensile strength, 9,000 Ib 
per sq. in, ; and compressive strength, at right angles to 
the laminw 30,000 Ib. per sq. in. 

When the synthetic material is made up in the form 
of tubes or cylinders, either paper or cloth is generally 
used as the base. The quality of the latter, in general, 
determines the capacity of the finished product for 
machining. Such tubes are used on high-tension 
switchgear, transformers, and for extra-high voltage 
apparatus. Their temperature resistance is, naturally, 
lower than asbestos-base materials; but they are 


capable of working for prolonged periods at 120 deg. C., | 


and for intermittent periods at 150 deg. C 
(T'o be continued.) 


LETTER TO THE EDITOR. 





EQUIPMENT AT THE PINEWOOD 
STUDIOS, IVER. 


To tHe Eprror or ENGINEERING. 


Str,—The description of a combined power and heating 
plant at Pinewood Studios in your issue of June 25, 
page 718, gives rise to considerable doubts whether an 
installation as the one described represents the best 
solution of the problem. The author gives a considerable 
amount of figures to prove that heat generated by means 
of Diesel-driven electric generators is in the case of 
those studios cheaper than heat generated by coal. 
From the figures given this is by no means clear. Take 
the case of a 200-kW load on each generator for general 
purposes, By putting on an extra load of 150 kW for 
generating heat electrically the gain from exhaust gases, 
from jacket water and from electrical heat is 10-23 
therms per hour. The fuel required for the extra load 
is 91-5 lb., which works out at 3s. 7d. with oil at 90s. a 
ton. One therm therefore costs 4-3d. for fuel only, as 
compared with 1-8d. in the case of coal. Taking these 
figures as an average, the yearly loss for generating 
234,000 therms electrically, as compared with coal, 
works out at 2,0001. roughly. 


On top of this, there is| ment, and so on 


ENGINEERING. 


| wide circle of young engineers, who might be tempted to 
| regard such an installation not only as interesting, but 
| also worth imitating. 
I am, Sir, 
Yours faithfully, 
R. HeRzFELD. 
27, Matlock Court, W.11. 
July 26, 1937. 








LABOUR NOTES. 


THe provisional agreement on wages and other 
working conditions arrived at by representatives of 
the Engineering and Allied Employers’ National 
Federation and representatives of the Engineering 
Joint Trades Movement has now been approved, and 
is to take effect as from August 23. The clause in it 
relating to wages is as follows :—‘ That the national 
bonuses be increased by 3s. a week to all adult male 
workers, such increase to apply as follows :—ls. 6d. a 
week to all adult male workers as from the commence- 
ment of the pay period in the week beginning Monday, 
August 23, 1937; and ls. 6d. a week additional to all 
adult male workers as from the commencement of the 
pay period in the week beginning Monday, November 
15, 1937.” rs 

On the question of holidays, it is provided :—‘* That 
for the period covered by the present agreement and 
from the date of operation thereof there shall be 
credited as an ex gratia allowance in respect of holidays 
for each full week’s work performed a sum representing 
one-fiftieth of the appropriate day time-rates plus time 
| workers’ national bonuses for the time being. A full 
| week’s work shall be a week of 47 hours. When less 
| than 47 hours’ work has been performed in any week 

there shall be credited the appropriate portion of the 

| full week’s allowance. These credits shall be accumu- 
| lated in a special fund maintained by each firm, and 
| shall be payable to each employee at the recognised 
|summer holiday period or such other time as may be 
mutually agreed.” 





The agreement regarding local wages applications is 
| in these terms :—**(A) There shall be no loca] wages 
| application for a period of three months after the final 
advance provided for above. (B) Thereafter local 
wages applications may be promoted only in respect of 
areas or districts or specific classes of workpeople 

where wages are claimed to be unduly low. (C) Subject 
| to the provisions of paragraph (B), claims made shall be 
| dealt with under existing machinery so that in the event 
| of failure to agree in local conference (1) the agreement 

of November 25, 1936, shall operate in respect of local 
| wages applications of a general character at meetings 
| to be arranged once a quarter ; (2) local wages applica- 
| tions relating to specific classes of workpeople and/or 





| individuals in the industry shall be dealt with under | 


THE GENERATING AND HEATING}! 


; “ - 
the machinery provided for in the provisions for avoid- 
ing disputes.” 


The allowance for the first two hours of day-shift 
| overtime is increased from time and one-quarter to 
time and one-third, and a joint committee is to be set 
up for the purpose of “ exploring the possibilities of 
consolidation of the national bonuses.” 


A resolution adopted by the annual conference of the 
Amalgamated Union of Building Trade Workers at 
Torquay last week viewed “the prospect of another 
great industrial depression with deep concern and 
alarm.” It claimed that it would be impossible to 
prevent a slump, or even effectively to mitigate its 
effects, unless measures were taken before the slowing 
down of the exceptional work on defence, and called 
on the Government and local authorities to prepare 
for the promotion of schemes of public work and to 
| put them into operation as soon as there were signs of 
| increasing unemployment. The resolution added :— 
| ** Rational and intelligent organisation of public works 
|-—construction of houses, hospitals, schools and other 

public buildings, roads, railways, canals, land improve- 
will help to improve economic and 





a considerable amount of service required for switching | social conditions of the country, and stay the disastrous 


in and out the electric heaters, as heating and power 


loads do not overlap in oases like this. As regards the 


depreciation costs, [ have no figures on which to make | 


any comments, but the advocates of the system described 
might be expected to refer to this point also. 


| effects of the slump.” 

An official statement issued last week by the Printing 
}and Kindred Trades Federation was in the following 
| terms :—** The ballot which has recently been m 


I should be much surprised if it were not possible to | progress in the printing trades unions affiliated to the 





obtain from the electrical authority in question such | Printing and Kindred Trades Federation was con- 
terms that the scheming of an installation as described | cluded to-day. The main question was whether the 
in your article should be made impossible. Incidentally, | members of the union were willing to accept the amend- 
this would lead to saving a considerable amount of | ment of the hours and holidays agreement under which 
imported Diesel oil and the return to the most suitable | they worked whereby the hours of employment would 
fuel for this purpose, viz., coal. | be reduced from 48 to 45 per week without reduction in 

| thought it proper to direct your attention to this| wages. The voting was as follows :—For, 85,593; 
matter as descriptions of new installations in your | against, 26,552; majority in favour, 59,041.” The 


periodical are naturally being eagerly studied by a | agreement referred to provides for all Bank Holidays | 
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and holidays declared as such by Royal Proclamation 
and a week’s summer holiday with pay. That pro. 
vision has been in operation since 1919. 


At the end of June, 7,657 members of the Boiler. 
makers’ and Iron and Steel Shipbuilders’ Society were 
“ signing the books,” compared with 7,993 at the end 
of May. During June the number of members on 
superannuation benefit increased from 1,631 to 1,633, 
and the number on sick benefit from 784 to 845. The 
expenses in June amounted to 2,676. 7s. 10d.; in May 
they were 2,5721.. 18s. 6d. There was a net increase in 
the membership of 541. 


In the course of a note in the July issue of the Month/y 

Report of the Boilermakers’ and [ron and Steel Ship. 
builders’ Society, Mr. Mark Hodgson, the general 
secretary of the organisation, alludes to the claim of 
the unions to negotiate on behalf of apprentices. ~ | 
have no doubt,” he says, “ the engineering employers 
will claim credit for what they regard as a highly- 
organised industry, and yet we find that so far as their 
apprenticeship arrangements are concerned there is no 
real organisation whatever. The training of the skilled 
men of the future is left to chance. The Ministry of 
Labour, in the report of an imquiry into apprenticeship 
and training dealing with engineering, and published 
in 1928, gives the following interesting information : 
* More than twice as many apprentices are serving under 
verbal as under written agreements. The figures are 
as follows :—23-3 per cent. under indentures or written 
agreements, 51-6 per cent. under verbal agreements, 
25-1 per cent. termed learners under neither indentures 
nor agreements of any kind. A learner is defined as a 
“worker,” not being apprenticed... .’ I sincerely 
hope that emerging out of these discussions there will 
be machinery which will result in giving the apprentices 
a squarer deal than they have had hitherto.” 


By 56 votes to 28, the United States Senate passed the 
Black-Connery Wages and Hours Bill on Saturday last 
week. The form in which the measure was approved 
provides for the establishment of a Labour Standards 
Board of five members which will lay down, within set 
limits, standards of hours and wages for industries 
throughout the whole country. The object is stated 
to be to ensure by this means that no American indus- 
trial workers shall receive less than 40 cents an hour 
and shall work not more than 40 hours a week. The 
Bill will now go to the House of Representatives, where, 
according to / he Times’ correspondent at Washington, 
** it will face a strong bloc which feels that its provisions 
are not sufficiently drastic.” ‘‘Some days ago,” the 
correspondent says, “the House Labour Committee 
adopted an amendment which would permit the Board 
to vary the minimum wage from 40 cents to 70 cents an 
hour and the working week from 40 hours to 35 hours.” 





“ If the Wages and Hours Bill becomes law in its 
| present form,” The Times’ correspondent goes on to say 
| ** every American industria] worker will be assured of 
at least 16 dols. for his week’s work. It is interesting 
to compare this standard with those established by the 
National Recovery Administration in the early days 
of President Roosevelt's first term. That agency 
approved nearly 100 ‘codes’ for different industries 
in which the minimum wage was set at less than 12 dols 
a week. One ‘ code’ provided for a wage of less than 
15 cents an hour and in only one industry of the group 
in which a single minimum wage was established for all 
employees did that wage exceed 16 dols. a week. Some 
‘ codes ’ also provided for a working week of as much as 
54 hours.” ens 

An editorial note in the July issue of The Record, the 
official organ of the Transport and General Workers 
Union, deals with the decision of the Torquay Delegate 
Conference on the subject of unofficial action and 
movements. ** Now,” the writer says, “ that the mind 
of the membership on the question of unofficial bodies 
operating within the union is known, the way of those 
who have supported those bodies is quite clear. If 
unity is to be maintained, the decision of conference 
must be honoured. 
| impossible. This union is so constructed as to allow 
all sections of the membership the fullest possible use 
of its machinery. Through the District Committees. 
Section Committees, Area Committees, Area Trade 
| Groups and the General Executive Council, members 
can make their wishes known and can accelerate the 
pace if it is not quick enough. The machinery of the 
union is not rigid; since the inception of the union in 
1922, it has been adapted time and time again to meet 
the requirements of the members. Unofficial bodies are 
unnecessary ; their very existence creates a feeling im 
the minds of the members that officers and committee- 
men are incompetent, or cannot be trusted to handle 
the job they have been given to do. That sort of thing 
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Fig. 1. 


is not good for the union ; in an atmosphere poisoned 
with suspicion, the confidence of the members in their 
own elected representatives is destroyed, and in the end 
the members lose confidence in themselves.” 


In a report on the factory inspection service in 
1935, the Czechoslovak Ministry of Social Welfare says 
that inadequate earnings, resulting from the system of 
short time, compelled pieceworkers to carry output to 
excess. It was noted, also, that some employers had 
increased the output of skilled workers by entrusting 
the execution of certain preliminary and secondary 
tasks to unskilled workers earning lower wages. This 
had enabled the skilled workers to devote themselves 
wholly and almost uninterruptedly to their own special 
branches. Other undertakings had sought to intensify 
the work of the persons employed by them through the 
adoption of new wage systems. By means of these 
systems, output had been increased in some cases by 
from 15 per cent. to 20 per cent. New wage systems, 
it is pointed out, were received by the workers with 
distrust and apprehension. 


The weekly organ of the International Labour Office 
it Geneva states that the principal organisations of 
metal workers in Czechoslovakia have signed an agree- 
ment with the employers in the metal industry of 
Central Bohemia on the subjects of hours and wages. 
In undertakings covered by the agreement, hours are 
reduced to 44 in the week without reduction of weekly 
All the provisions of the Eight-Hour Day Act 
of 1918 remain in force. Hours worked in excess of 44 
in the week will be regarded as overtime and paid for 
at extra rates, the supplement varying from 0-25 crown 
to 0-50 crown an hour according to the qualifications 
and length of service of each worker. The agreement 
covers 41 factories employing about 52,000 workers. 


wages. 


{n Act embodying temporary measures for the better 
distribution of the employment available has been 
promulgated in the Netherlands. It provides that in 
regard to certain classes of work which before January 1, 
1934, were generally carried out by men, the authorities 
may issue administrative regulations either fixing a 
maximum proportion of women and girls to the total 
staff, who may be authorised to carry on such work in 
factories or workshops, or prohibiting, or making subject 
to certain conditions, the employment of women and 
zirls on specified tasks. If in a factory or workshop or 
group of factories or workshops the number of men 
aged 25 or over is below the usual ratio for persons of 
that age in similar undertakings, a public administrative 
regulation may be issued, after consultation with the 
works council and with a committee appointed by the 
President of the Superior Labour Council, fixing the 
proportion of such men to be employed. The principal 
officer of the factory inspection service for the district 
may, in special cases and after consultation with the 
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employment exchanges concerned where possible, 
grant temporary exemptions for a period not exceeding 
three months. The Act is to remain in force for three 
years. 

An interesting study on * Average Hourly Earnings 
in Manufacturing, 1933 to 1936,” which appeared 
originally in the April issue of the Labour Review of the 
United States Bureau of Statistics, has been reproduced 
as a separate publication (Serial No. R. 542). The 
author, Mr. A. F. Hinrichs, is a member of the staff 
of the Bureau, and his research is naturally concerned 
with American industries. He confines himself to six— 
none, however, is a metal-working industry—and while 
admitting that generalisations with reference to the 
behaviour of all manufacturing could not be drawn 
from these six cases alone, he nevertheless draws some 
interesting conclusions. 


Mr. Hinrichs says, for instance :—*The most 
important relationship that held in each of the six 
industries studied is the competitive advantage that 
accrued to those who cut wages more than the average, 
or advanced them less than the average. In each of 
these industries, the employer who cut wages gained, 
as he had hoped, relative to the man who did not.” 
But, he writes later :—“ It is important to note not 
only the generalisations which hold in each of the 
industries studied in detail. It is equally important to 
note negative conclusions—that is, relationships which 
do not hold in all cases. It is sometimes said that 
decreases in average hourly earnings for an entire 
industry are a means to increasing the volume of 
business and hence of employment. There is no 
evidence whatsoever in the industries studied that 
such a relationship exists. The increase in the volume 
of business appears to be the result of a complex of 
forces and cannot be directly and simply related to 
changes in average hourly earnings.” 








DIESEL-ENGINED RAILCARS FOR 
THE SWISS FEDERAL RAILWAYS. 


AN interesting example of the employment of the 
internal-combustion engine for local stopping trains 
on the Swiss Federal Railways lies in the placing into 
service this year of two light railcars, each having 
seating accommodation for 65 passengers and standing 
room for 35 passengers. The cars are driven by 
Diesel engines of 290 h.p., the maximum running 
speed reaching 75 m.p.h. The line, which connects 
Solothurn and Lausanne by way of Lyss, is 75 miles 
long. It is a relatively difficult one and there are 
18 stops between the termini and gradients of as much 
as 18 per cent. on part of the line. The new cars, how- 
ever, make quite good time, the average run between 
Lyss and Lausanne, 64 miles, taking 2 hours 9 minutes 
including stops. The steam trains on the line perform 
the same journey in 3 hours 17 minutes. As regards 
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Fig. 2. 


relative fuel consumptions, it is stated that a steam 
train, consisting of locomotive, two six-wheeled coaches 
and a luggage van, burns about 1,800 kg. (35-4 owt.) 
of coal for the double journey between Lyss and 
Lausanne, as compared with about 110 kg. (242-5 Ib.) 
of oil for the railear. This saving in fuel, along with a 
reduction of personnel from three to two, justifies the 
employment of the railcars from the economical point 
of view quite apart from the speeding up of the service. 
The railcars coming from the sheds can, moreover, 
be prepared for service from cold in about 20 minutes, 
as against the 34 hours required for steaming the 
locomotives, an operation needing about 70 Ib. of 
wood and 290 lb. of coal. The distance run by each 
car daily is 340 miles on weekdays, with an additional 
10 miles on Sundays. 

Having enumerated the reasons for the adoption of 
the railears their construction may now be outlined, 
the power unit being illustrated in Figs. 1 above and 3 
on page 148. From the first of these it will be seen 
that the cars depart from common British practice in 
that the engine is covered by a bonnet, motor-car 
fashion. Both ends of the car are similar in appearance, 
there being a driver’s compartment at each of them, 
the bonnet at the end opposite to the engine being 
occupied by the starting battery, &c. The overall 
length of the car is 73 ft. 3 in. It is carried on a four- 
wheeled bogie at each end with wheels 3 ft. in diameter, 
standard gauge, Excluding passengers, but ready for 
service, the load on the driving bogie is 19-4 ton and 
on the trailing bogie 13-8 ton, that is, a_ total 
weight of 33-2 ton is carried. The car can be run in 
either direction so that the term trailing, used here 
for convenience only, does not invariably apply. 
The underframe and body of the car are of steel, the 
side plates being welded to the uprights. The roof, 
window and door frames and fittings are of a light 
alloy. The passenger space is divided into smoking 
and non-smoking compartments and the seats are 
leather-covered. Seats for three passengers are 
provided in each driving compartment. A lavatory 
and a small luggage compartment are situated at the 
trailing end of the car. 

The construction of the driving bogie, with the engine 
and transmission gear in place, is shown in Fig. 3. 
Three-point suspension is provided for the engine. 
This is a six-cylinder four-stroke cycle airless-injection 
engine made by Messrs. Sulzer Brothers, Winterthur. 
The speed is variable between 670 r.p.m. and 
1,280 r.p.m. at no load and between 520 r.p.m. and 
1,200 r.p.m. at full load, the output at the latter rate 
being 290 h.p. These speed variations are made by 
control of the fuel supply, the regulating device 
consisting of an air-loaded piston in lieu of a spring- 
loaded governor. The piston is controlled by a regula- 
ting valve actuated by acontrol lever operated by the 
driver. In addition, there is a change-speed gear in 
the transmission gearbox. This gear, which has three 
changes, in connection with regulation of the engine 
speed, enables the car to be run in either direction at 
any desired speed. The reversing gear is incorporated 
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with the speed change gears, the whole of the gears | 


being enclosed and running in oil, The crankshaft is 
connected to the gearbox by a transmission shaft, 
having a flexible coupling at each end. The driving 
shaft is coupled to one of two first motion shafts, 
according to whether forward or reverse running is 
required, by means of dog clutches actuated by a 
compressed-air servomotor. The several speed change 
gears are engaged or disengaged by disc clutches 
actuated by oil pressure. Interlocking devices prevent 
the engagement of conflicting gears. The drive is 
transmitted to both axles of the driving bogie by 
propeller shafts with universal joints, the axle boxes 
being coupled to the frame by means of guided helical 
springs. 

The drive is controlled from a estal, shown in 
Fig. 2, at which the driver sits. It is arranged with 
a control lever for the speed of the engine, five levers 
for the gear speed-changes, the reversing lever and 
a number of other controls, pressure gauges, thermo- 
meters, tachometer, &c., including two signal lamps 
for communicating with the guard and a lever for the 
window wipers. When starting the train the engine is 
first set to run at its lowest speed. The gear clutches, 
as already stated, are controlled by oil pressure. 
This is sufficiently low to allow slip, but the clutches 
are not completely disengaged. After putting the 
first gear in the oil ssure is increased, the clutch 
transmitting the full torque by the time the car is 
running at 6 m.p.h. to 7 m.p.h. The engine is then 
speeded up to 1,200 r.p.m. until the car speed is 
17-5 m.p.h. Further speed increase involves the use 
of the next gear but during the change the engine 
speed is again reduced to the minimum, as it is with 
further speed increases up to the maximum of 
75 m.p.h. The speed changes are effected rapidly, as 
shown by the time taken to get up speed Tests on a 
12 per cent. rising gradient from standstill showed 
that a speed of 21 m.p.h. had been reached after 
traversing 220 yards, the time being 26 seconds. 
At the end of 88 seconds the speed was 43-5 m.p.h. 
and a distance of 1,530 yards had been traversed. 
The official trials were made on a run of about 36 miles 
from Winterthur to St. Gallen, the latter station being 
approximately 755 ft. higher than the former one. 
Stopping at 12 intermediate stations, the run was 
completed in 62 minutes, a result which compares very 
favourably with the performance of an ordinary train 
hauled by an electric locomotive which is stated to 
require 93 minutes for the same route. 

The engine can, of course, be started and stopped 
independently of the change gears, and the car can be 
allowed to coast with the engine stopped. The start- 
ing up of the engine, as distinct from the starting of 
the car with the engine idling, is effected by one or 
other of two Bosch starters; normally one starter 
is a stand-by, but both may be used in parallel, if 
desired. The starters are supplied with current by a 
450 amp.-hr. cadmium-nickel battery, situated in the 
bonnet space above the trailing bogie. This battery 
was supplied by Messrs. Svenska Ackumulator Aktie- 
bolaget Jungner, Stockholm, and is charged by a 
generator driven from the engine, automatic protective 
and voltage regulating devices being fitted. According 
to the position of the starting lever, one or other of the 
starting motors is energised and runs up the engine to 
the ignition speed. At 600 r.p.m., the starting switch 
opens automatically and the pinion of the motor is 
withdrawn from the crankshaft wheel by a spring. 
The starting switches are of the magnetic type and 
contain a resistance to keep the initial rush of current 
low, the resistance being short-circuited as soon as the 
pinion of the starting motor is fully engaged. The 
charging generator is driven from the transmission gear 
when the car is coasting with the engine stopped. 

As the oil-operated clutches of the change-speed gear 
are actuated electro-pneumatically and compressed air 
is also required for other purposes, a complete motor- 
driven air compressing set is provided. This set is 
automatically controlled, the control gear being itself 
regulated by a switch in each of the two cabs. The 
motor is started when the pressure in the air receiver 
falls below 85 1b. per square inch, and is cut out when 
it exceeds 99 Ib. per square inch. The compressor can 
be started and stopped by a switch and contactor, 
should the automatic coatrol fail. The air compressor 
is situated on the driving bogie, as also are the two 
brake cylinders which operate the eight brake blocks, 
that is, two on each wheel, the battery-charging 
generator, the electro-pneumatie valves for controlling 
the gears, fuel tanks with a total capacity of 105 gallons, 
two water-coolers with circulating pump and motor, 
silencer and sand box. The cooling water is passed 
through either cooler or both in series as required by the 
external temperature, air cooling being employed. 
The outlet temperature is indicated on the driver's 
pedestal. An automatic water heater is provided to 
prevent undue cooling in winter, when the car is 
standing. A heater is also provided for the ventilating 
air in the car. This is oil-fired with the same fuel as 
used in the engine. A fan draws fresh air through a 
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filter below the car and forces it through the heater and 
into the distributing ducts in the car. The heating 
system is thermostatically controlled within a range of 
5 deg. F. on a predetermined figure. Hand regulation 
from the cab is also provided. On a fall of tempera- 
ture occurring, an ignition spiral in the heater burner 
is heated from the starting battery. A thermostat 
in the chimney of the heater stops the burner motor 
if the flame is extinguished accidentally, so that there 
is no risk from accumulated oil on re-lighting. Another 
thermostat guards the whole heater from overheating. 
The spiral itself is prevented from overheating by a 
resistance, put into circuit by a relay, when the start- 
ing battery voltage exceeds 38 volts. 

The cooling-water heating system is controlled in a 
manner generally similar to the air-heating plant. The 
water is circulated, by a pump driven by a direct- 
current motor, after it has ton heated in a small oil- 
fired boiler. The temperature of the water is maintained 
between 112 deg. and 130 deg. F. The car can thus 
be left standing at night without draining the cylinder 
jackets, as there is no risk of freezing. The heater is 
only put on, of course, in wintry weather and even 
under these conditions it is shut down when the engine 
is running. The engine lubricating oil is cooled in an 
exceptionally deep sump with external fins projecting 
below the engine bedplate into the under-car air 
stream, but there is an additional independent cooling 
tank which can be put into series with it when the 
external temperature conditions make it necessary. 
The car is lighted from a 90-amp.-hr. cadmium-nickel 
battery charged by an ordinary train-lighting motor, 
belt driven from one of the axles of the trailing bogie. 
A brake cylinder acting on eight brake blocks is also 
carried on this bogie. The cars are fitted with a train 
safety device similar to that on the light electric 
vehicles of the Swiss Federal Railways. Should this 
come into operation, the “dead man’s” pedal be re- 
leased, or the emergency handles in the car be pulled, 
the air is released from the governor cylinder of the 
engine by operation of an electro-pneumatic valve. 
The engine is stopped by the cutting-off of the fuel 
and the car is brought to rest by automatic application 
of the brakes. The fuel consumption ‘of the engine, 
when running at 1,200 r.p.m., is 0-41 lb. per b.h.p.-hour, 
and at 650 r.p.m. about 0-395 Ib. per b.h.p.-hour, both 
rates obtaining between }-load and full-load. The 
fuel consumption for air-heating, on continuous running 
of the apparatus, is about 0-9 gallon per heur, and 
that of the cooling-water heating system about 0-3 
gallon per hour, also continuous, The cars were built 
by Messrs. Swiss Locomotive and Machine Works, 
Winterthur ; the electric wiring lay-out for the numerous 
auxiliary services was designed by the staff of the 
Swiss Federal Railways in Berne. 








By-Pass Roap at Kirmarnock.—The Ministry of 
Transport has made a grant towards the construction 
of part of the proposed western by- at Kilmarnock, 
which will, when completed, enable traffic between 
Stranraer and Glasgow, on route A.77, to avoid the 
congested streets of the burgh. The new road will have 
an overall width of 100 ft., and will have dual carriage- 
ways each 20 ft. wide, with a footpath at each side. 


Space is being reserved also for cycle tracks. 











Drivine Boaier. 


THE SPRING-MAKING PLANT OF 

MESSRS. SAMUEL FOX AND 
COMPANY, LIMITED, STOCKS- 
BRIDGE. 


Tue fashion of deploring the increasing mechanisa- 
tion of industry for the reason that it involves the 
disappearance of individual craftsmen is one of com- 
paratively recent growth and, sentiment apart, is less 
easy to justify than is commonly supposed. It is 
permissible to regret an industry that is dying, but in 
actual fact many of the trades in which the machine 
has displaced handwork are now flourishing to an 
extent that would not have been possible had the 
older methods continued to prevail. In the Sheffield 
district, for centuries the home of the “ little mester,” 
such changes have been rapid in the last thirty or 
forty years, and a number of the highly specialised 
crafts, such as hand scissor-forging and hand file-cutting, 
have almost completely disappeared ; but the trades 
continue to develop and to secure, by their greater 
and more uniform output, a wider and freer use of the 
articles produced. 

The manufacture of laminated springs, one of the 
most highly skilled branches of the blacksmith’s art, 
has been carried on through generations by methods 
that have varied hardly at all within living memory. 
By comparison with some forms of smithwork the trade 
is of recent origin, and, so far as road vehicles were 
concerned, it was sufficient, until the advent of the 
quantity-produced motor car, if sensible equality were 
achieved between the springs at opposite ends of the 
same axle. A uniform product, however, requires 
uniform components, and the motor car, especially 
of the heavier types such as ’buses and lorries, called 
for uniformity of a standard that was only attained 
by a detailed inspection of every leaf as well as of the 
finished assembly. In this class of work the firm of 
Samuel Fox and Company, Limited, now one of the 
associated undertakings constituting the United Steel 
Companies, Limited, whose registered office is at 
17, Westbourne-road, Sheffield, have specialised for 
many years, and at the present time can claim that 
60 per cent. of the British output of “buses, coaches 
and lorries are suspended on springs of their manufac- 
ture. Increasing demand having suggested that 
improvements might be made in the manufacturing 
processes, hitherto deemed adequate, Messrs. Fox and 
Company, after investigating the latest methods in 
use on the Continent and in America, decided to 
construct a plant of more advanced design than any, 
to be as nearly as possible automatic in operation, and 
subject to a more accurate temperature control than 
was practicable under existing conditions. The plant, 
which was opened to representatives of the technical 
press on July 28, has now been in service long enough 
to demonstrate the success of the system and the 
method of control. As evidence of this, we were 
informed that one large firm of commercial vehicle 
makers, which formerly maintained inspectors at 
Stocksbridge, whose duty it was to carry out a Brinell 
test of every separate leaf, has now withdrawn them, 
and is satisfied with tests of occasional samples after 
delivery at their own works. 
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THE SPRING-MAKING SHOP OF MESSRS. SAMUEL FOX AND COMPANY, LIMITED. 








Fig. 3. Wartktne-BEAM CONVEYOR IN FURNACE. 

The plant is arranged in a straight line down one 
side of the existing spring shop, and is designed on the 
continuous flow principle, the strip steel being cut to 
length at one end of the shop and, passing on through 
the successive processes until the complete assembly, 
is stacked in the loading bay at the other end. Some 
of the processes, which number nearly a score, exhibit 
no particular novelty in nature or method, and 
therefore need not be illustrated, but, to indicate the 
correct sequence, a summary may be given as a prelimi- 
nary to a fuller description of those newly introduced, 
various stages in the manufacture being illustrated 
by Figs. 1 to 3, on this page, and Figs. 4 to 7, on 
page 152. 

The strip steel is first cut to length in a shearing 
machine, adjacent to which is a press for forming 
the smaller sizes of buckles. The strips which require 
to be provided with eyes for the spring shackles are 
then placed in a furnace and the ends heated, after 
which the eye is formed in one operation in a horizontal 
forging machine of conventional design, modified 
only in minor details suggested by experience. The 
leaves, whether plain or with eyes, are then passed 
through a gas-fired pre-heating furnace, maintained 
at 900 deg. C., through which they are traversed by a 
water-cooled walking-beam conveyor, and are delivered 
to another forging machine. In this machine, stated 
to be the only one of its kind in existence, and illus- 
trated in Fig. 4, the centre dimple is formed, which 
locates the plate in relation to those above and below it 
in the final assembly. The same stroke of the press 
also shapes the ends, an operation known as “ spearing,” 





Fia. 2. 


and the plate is discharged to an elevator, shown i? 
Fig. 1, which raises it to the feeding level of the 
cambering and hardening furnace, which it enters 
about one minute after leaving the pre-heating furnace. 
In the cambering and hardening furnace, which works 
at a temperature of 900 deg. C., the plates are laid on 
a walking-beam conveyor, as shown in Fig. 3, which 
eventually discharges them down a chute on to the 
landing table of the cambering machine, this point 
being reached only one minute after discharge from 
the pre-heating furnace. The forged and re-heated 
plates are lifted by hand into the cambering machine, 
as shown in Fig. 5, on page 152, where they are 
automatically gripped, pressed to the correct curvature, 
and then plunged into the oil hardening bath, where 
the press jaws open, allowing the plates to fall on a 
submerged walking-beam conveyor which delivers them 
to the end of the tank: there they are lifted out as 
in Fig. 6 and packed in layers in boxes, to be conveyed 
through the tempering furnace. In this furnace an 
average temperature of 500 deg. C. is maintained. 
The plates are removed by a hoist as shown in Fig. 2, 
above water-quenched, and stacked in readiness 
for assembly on a rotating table, illustrated in Fig. 7, 
capable of accommodating six springs simultaneously. 
The plate ends are previously ground, eyes reamered, 
and the plates of different lengths, side shackles, &c., 
then arranged on a bench conveniently to hand. 
The assembled springs are transferred by a conveyor 
to the scragging machine, where they are subjected to 
approximately double the maximum service load and 
tested for the correctness of the camber height. The 
eye bushes are then inserted and reamered, in the case 
of springs so fitted, the plate edges at the eyes are 
ground to the finished width, and the springs are 
weight-tested before passing to a final inspection before 
despatch. The whole process of manufacture from 
shearing the stock to completion of inspection occupies 
about three hours, and in full production the plant has 
an output capacity of 30 cwt. per hour. Throughout 
the sequence of operations regular tests are made 
of the accuracy of the work and the quality of the 
material, in addition to the various automatic safe- 
guards provided in the design of the equipment. 
The special features of the plant are the pre-heating, 
re-heating and tempering furnaces with their firing 
and control apparatus, the forging and cambering 
machines, and the rotary assembling table, to which 
some further reference may now be made. Various 
modifications have been made in other machines, as 
previously mentioned, as a result of long experience in 
the peculiar problems of spring manufaeture, but 
the design of these units is entirely novel, and owes 
comparatively little to anything that has been done 








QuencHING Spring LEAVES AFTER TEMPERING. 


before in this branch of steel working. The furnaces 
which have been constructed by Messrs. The Incan- 
descent Heat Company, Limited, Smethwick, to the 
requirements of Major M. Koopman, the fuel expert 
of Messrs. The United Steel Companies, Limited, are 
fired by coke-oven gas on the high-pressure system, 
which this organisation was the first to employ for such 
purposes. The double-stage injector gas burners are 
arranged along the furnace sides and are supplied 
with gas at 4 Ib. to 5 lb. pressure per square inch through 
branched pipes which equalise the flow. Hand regu- 
lating valves are fitted, but these are only intended 
for emergency use, regulation being normally effected 
by an entirely automatic thermostatic control gear. 
The three heating stages are separately regulated to a 
pre-determined temperature range, and we were 
informed that the sensitivity of the automatic control 
is such that the desired temperature gradient can be 
maintained indefinitely within a variation of 5 deg. ©. 
over the three furnaces. An indicating lamp on each 
panel remains alight so long as the automatic control is 
functioning. The furnaces are rectangular in section, 
and are mounted on columns at about 6 ft. above floor 
level, to give convenient access to the control apparatus 
and the operating mechanism of the walking-beam 
conveyors. The working parts are grease-lubricated, 
the greasing points being connected by tubes to 
grease-gun nipples grouped on panels. 

e cambering machine consists of a transverse 
rotor on which formers are mounted, to give the required 
curvature to the plates. The rotor is revolved inter- 
mittently by an electric motor and worm reduction 
gear, pausing as each pair of formers reaches the top 
centre for the operator to insert the heated plates 
which have been discharged from the furnace above 
and behind him. The formers are then closed auto- 
matically and the rotor again makes a partial revolution, 
plunging the plates horizontally into the oil bath. At 
the bottom centre they are automatically released 
on to the conveyor, as previously described. It may 
be supposed that some part of the uniformity obtained 
in the new plant is due to this method of immersion, 
which is essentially different from that previously 
employed. In the older method the plate is cambered 
round the periphery of a wheel revolved by hand in the 
vertical plane and dipping into the oil bath. The 
plate therefore enters the oil endwise, and an appreciable 
time elapses before it is completely immersed. 

The assembly table consists of a vertical central 
column, rotatable on a ball-bearing mounting, and 
provided with fittings to hold six springs, which are 
assembled in an inverted position, i.e., with the longest 
leaf at the bottom, where it forms a radial platform 
on which the smaller leaves are placed in their order. 
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The weight is carried on a bracket, the long leaf being | 
prevented from tilting by eS pm passed through the | Wer have received from the Department of Overseas 
inner eye and through lugs on the table. The requisite Trade, 35, Old Queen street, London, 8.W.1, particulars 
number of leaves being assembled in the correct order, of the undermentioned tenders, the closing dates of 
& pneumatically-operated screw clamp is applied to| which are stated. Details may be obtained on application 
tighten the leaves while the buckle is fitted or, in the | to the Department at the above address, quoting the 
case of those having a central hole instead of the locating | reference numbers given 
dimple, a bolt is ed through the holes and the nut Steelwork for Bridges, approximately 926 tons. South 
screwed down. ie qntunnlle clamp is then removed | African Railways and Harbours, Johannesburg ; October 
and the spring is ready for scragging. It should be|!!. (T. 25,985/37.) 
mentioned that the design of the cambering machine | Fuel-Oil Pumping Sets, two, motor-driven ; also 
and the assembly table has been developed in the | ‘wo sets of oil heaters and four sets of fuel-oil filters for 
works by Mr. 3. Stirling and other members of the Atf power station. Ministry of Public Works, Cairo, 
staff. : Egypt ¢ August 23. (T. 25,992 37.) ¥ 

The considerable reorganisation represented by the Machine Tools, comprising a high-precision lathe, 

- “a . . slotting machine, two sensitive drilling machines, 

construction of the new plant is only one of a number slitting shears, disc and bobbin sanding machine, and 
of developments in hand in different departments of | saw-maintenance equipment. Public Works De ment, 
Messrs. Samuel Fox and Company’s business. The! Wellington, N.Z.; November 30. (T. 26,000/37.) 
high-frequency electric steel-melting shop, already the | Reolied-Steel Tramway-Car Tyres, 250, for E.M.B. trucks 
largest of its kind in Europe, is having a further furnace | and 250 for Maley and Taunton trucks. City Council of 
of 5 tons capacity added to the existing equipment, Johannesburg ; August 21. (T. 18,074/37.) 
comprising one of 5 tons, one of 2 tons, and several of | Vacuum and Steam-Pressure Gauges. South African 
smaller size, which we described at some length three | Railways and Harbours, Johannesburg ; September 27. 
vears ago,* and which is used for the production of the | (T. 18,070/37.) 
finer qualities of special-purpose steels for aircraft| Venturi-Flume Recorders for sewage-disposal works. 
and other requirements. Extensions are also in hand | Municipality of Krugersdorp, South Africa; Septem- 
in the wire department and in the cold-rolling mill, | ber 11. (T. 18,082/37.) 
which is mainly engaged on stainless-steel strip; and| Switchboard Plugs and Sleeves. 
in entirely new plant is under construction, for the | Department, Melbourne, 
production of * Silver Fox” brand stainless-steel (T. 18,023/37.) 
sheet We hope to be able to describe and illus.| Centrifugal Pumps, electrically-driven, and spare parts. 
trate some of these developments in future issues of | City Council of Melbourne, Australia ; September 6. 
eNGINEERING. | (T.Y. 25,948/37.) 





Posts and Telegraphs 
Australia; September 7. 


ENGINEERING TRAINING 
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BOOKS RECEIVED. 


Department of Overseas Trade. No. 673. Report on 
Reonomie and Commercial Conditions in Siam, April, 
1937. By J. Battery. [Price ls. net.] No. 674. 
Report on Economic and Commercial Conditions in 
Sweden, April, 1937. By H. A. N. Bivertr. [Price 
ls. 6d. net.}] London: H.M. Stationery Office. 

Applied Fluid Mechanics. By Prorsessor M. P. O’Brien 
and G. H. Hickox. London: McGraw-Hill Publish- 
ing Company, Limited. [Price 21s.] 

Oil Burners. By Katman Stetner. London: McGraw- 
Hill Publishing Company, Limited. [Price 25s.] 

Manning Formula Table for the Solution of Pipe Problems. 
Giving Diameters in Inches Corresponding to Different 





AND 


Royal Sanitary Institute.—The autumn session of | 
training courses for candidates desiring to enter for the | 
examinations, held by the Royal Sanitary Institute and | 
Sanitary Inspectors’ Examination Joint Board, for 
sanitary inspectors, and by the Royal Sanitary Insti- | 
tute for smoke inspectors and in general hygiene and | 
sanitation subjects, will commence on Monday, Sep- | 
tember 20 \ special course will be conducted for 
students wishing to take the Institute’s examination in 
sinitary science as applied to buildings and public 
works, which examination commences on Monday, Rates of Loss of Head and Different Degrees of Roughness 
January 10, 1938. Particulars of the lecture courses of Pipe Surfaces. By Proressorn H. W. Kune. 
and syllabuses of the examinations are obtainable from London : MeGraw-Hill Publishing Company, Limited. 


*rice 30s.) 
the secretary of the Institute, 90, Buckingham Palace- U 3 30s.) 
: La Fatigue des 


mel ge yy Métau. By Dr. R. Cazaup and 
acu, te 9 H.W AE. L. Persoz. Paris: Dunod. [Price 75 francs.] 

Engineering Mechanics. Statics. By Proressors 8. 
TIMOsSHENKO and D. H. Youne. London: MeGraw- 
Hill Publishing Company, Limited. [Price 15s.] 

Twenty-Ninth Annual Report of the Hydro-Electric Power 


University College, London The prospectus of the 
Faculty of Engineering of University of London, 
University College, Gower-street, London, W.C.1. for | 
the 1937-38 session, which has just been issued, ’ : ; “ > 
deacribes the facilities Setimeinaddidamdiemantion eulsiten ( ‘ommission of Ontario for the Year Ended October 31st, 

w ; 1936. Toronto: T. E. Bowman. 

in the College, as well as the relevant courses of | Indian Railway Board. Technical Paper No. 299. 

study and the entrance requirements governing admis-| The Determination of the Permissible Speeds on Curves. 

It is of interest to note that the| By E. Procrer. Delhi: The Manager of Publica- 

marks the inauguration of London} tions. [Price 4 annas, or 5d.] 

University undergraduate courses in chemical engin- | Untersuchungen aus dem Flussbaulaboratorium der Tech- 

cering. These courses will be provided at University 5 meee atpaccnmeny: Karlsruhe Grundschwellen. Eine 

College in addition to the existing civil, mechanical, B ; an — Wessareplogs und Seilenceniangen. 
y Dr.-Ine. Hans Straus. Munich: R. Oldenbourg. 

electrical and municipal-engineering courses. Scholar- | 


[Price 5.20 marks.]} 
ships, bursaries, prizes and medals awarded annually | Transactions of the 


sion to those courses. 
commng season 


Institution of Chemical Engineers. 


to students are detailed in the prospectus, and informa Volume 14. 1936 London: Offices of the Institu- 
tion on students’ societies and other College activities | | “on. 
is also given The first term of the forthcoming | /“"damentals of Engineering Electronics. By Pro. 


Fressor W. G. Dow. New York 

Sons, Incorporated London : 
Limited. [Price 258. net.] 

Universal Directory of Railway Officials and Railway Year 
Book, 1937-1938. Compiled under the direction of the 
Editor of “The Railway Gazette.” London: The 


John Wiley and 


s~asion begins on Monday, October 4 Ch i Hall 
: mapman anc all, 


Technical College, Bradford The prospectus for the 
session 1937-38 of the diploma and special day courses | 
held at the Technical College, Bradford, has recently | 
come to hand. The College comprises departments . . ; 
concerned with textile industries, chemistry, dyeing, | + +8 Publishing Company, Limited. [Price 20s. 
mechanical, civil and electrical engineering, mathe- | Saecle for the User. By R. T. Rouse. 
matics and physics, and various other subjects. The man and Hall, Limited. 
courses of study provided include diploma courses | The Analytical Chemistry of Tantalum and Niobium. The 
involving full-time attendance for three or four years. inalysis of their Minerals and the A pplication of Tannin 
These courses have also been arranged to meet the in Gravimetric Analysis. By Dr. W. R. SCHOELLER. 
needs of students presenting themselves for the honours — : Chapman and Hall, Limited. [Price 21s. 
degree examinations of the University of London.| . "°°: : 

Other courses available node pun ps ren in Scottish Development Council. Economic Series No. 14. 

. . . Third Report of the “Oil from Coal Committee. Glas- 
advanced study and in training in methods of research, gow : The Scottish Development Council. [Price 6d. 
special full-time day courses extending over one or net. } 

two years for students preparing for special examina- | United States Bureau of Labor Statistics, Serial No. R. 542. 

tions, and part-time day courses for apprentices. iverage Hourly Earnings in Manufacturing, 1933 to 

Detailed syllabuses, time-tables, and particulars of 1936. General Wage Situation, 1933 to 1936. By A. F. 

fees, s« holarships, prizes and certificates are contained Huwnic us. Serial No. R. 584. Annual Earninge of 

in the prospectus. The Michaelmas term opens on Employees in the Iron and Steel Industry, 1934. Wash- 

mm “ - + ‘ ington: Superintendent of Documents. 

Tuesday, September 21 Training in Serannedii and Management. Second 
edition. By J. J. Gutesrrm. London: Sir Isaac Pit- 
man and Sons, Limited. [Price 7s. 6d. net.] 

Road Passenger Transport. Survey and Development. 
By R. Stuart Pricner. London: Sir Isaac Pitman 
and Sons, Limited. [Price 10s. 6d. net.] 

Oil Fuels and Burners. With Special Reference to Auto- 
matic Domestic Types. By James A. Moyer. London : 
MeGraw-Hill Publishing Company, Limited. [Price 


London : 


Price 21s. net.] 


Chap- 





Crry anp Gutips or Lonpown Iwstrrure.—The dis- 
tinction of Fellow (F.C.G.T.) has been conferred upon 
Mr. R. F. Baker, M.inst.C.E.. Mr. W. 8. Gilles, F.1.C., 
Mr. C. W. L. Jones, C.1L.E.. M.Inst.C.E., and Mr. R. J. 
Seligman, Ph.D 
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PERSONAL. 


Mr. Hersertr G. Hosxines, M.Inst.C.E., M.Cons.F., 
who succeeded to the consulting practice of the lat 
Mr. Srpney R. Lowcock in connection with works fo; 
water supply and sewage disposal, advises us that his 
address is now changed to 39, Victoria-street, West 
minster, S.W.1. 


We are informed that Mr. C. A. BoorHroyp has been 
appointed by Messrs. C.A.V.-Bosch, Limited, Warple 
way, Acton, London, W.3, as their resident manage: 
for the West of England and South Wales. Mr. Boothroyd 
is now residing at 345, Bath-road, Bristol. 


The announcement is made that Mr. C. A. Proctor 
overseas director, and Mr. J. L. Cottymr, director of 
manufacture of The Dunlop Rubber Company, Limited, 
Fort Dunlop, Erdington, Birmingham, have been 
appointed, respectively, managing director (commerviu!) 
and managing director (manufacturing) in joint succes. 
sion to Srrm GeorGe BrHaRRELL, who is now chairman 
of the company. 


Messrs. Spencer-Horwoop, Limrrep, 20, Grosvenor- 
gardens, London, 8.W.1, inform us that their company 
is now controlled by Messrs. Ropert STEPHENSON ani! 
Hawrsorns, Liurrep, Newcastle-upon-Tyne and Duar- 
lington, Messrs. Srr W. G. ARMSTRONG-WHITWORTH AN) 
Company (ENGInreers), Limirep, with whom they wer 
formerly associated, having ceased to manufactur 
commercial products. The latter firm have disposed 
of their Scotswood Works, Newcastle-upon-Tyne, and 
Messrs. VICKERS-ARMSTRONGS LIMITED have entere«| 
into an arrangement with the purchasers under which 
they are leasing the works. As from August 2, tl. 
works will be operated by Messrs. Vickers-Armstrongs 
as part of their Elswick establishment. 


Messrs. EpGar ALLEN AND ComMPaNy, LIMITED, 
Imperial Steel Works, Sheffield, announce the appoint- 
ment of Mr. Ricnarp Hott as manager of their magnet 
department in place of Mr. H. E. Kersuaw, who has 
resigned. Mr. Kershaw will continue to act for the 
firm in a consulting capacity, and Mr. L. PARKIN will 
continue as production manager. 


Mr. E. R. CanntnG, chairman and managing directo: 
of Messrs. W. Canning and Company, Limited, 137. 
Great Hampton-street, Birmingham, has been unani 
mously elected to be the next Lord Mayor of Birmingham 


Messrs. Ruston anpD Hornssy, Limited, Lincoln, 
inform us that Mr. W. Haynes, secretary ; Mr. O. Wans. 
chief engineer ; and Mr. T. P. N. Burness, general works 
manager, have been elected to seats on the board. 


Tue Lonpon anv Nort# Eastern RAtLway COMPANY 
inform us that Mr. A. H. Peppercorn has been 
appointed locomotive running superintendent, Southern 
Area, and that Mr. F. W. Carr succeeds him as assistant 
mechanical engineer, Stratford. Mr. J. 8. Jones succeeds 
Mr. Carr as works manager, Gorton, and Mr. K. 38. 
Robertson becomes assistant mechanical engineer. 
Gorton and Dukinfield. Mr. H. C. L. Edwards has been 
appointed carriage and wagon-works manager, Stratford, 
and Mr. D. R. Edge assistant to the Chief Mechanica! 
Engineer, in succession to Mr. O. V. P. Bulleid, who has 
aceepted a position with the Southern Railway. Mr. M 
Weeks has been made carriage and wagon-works manager, 
Doncaster, in succession to Mr. Edge. 








LAUNCHES AND TRIAL TRIPS. 


“ Paynter.”’-——Single-screw trawler; triple-expansivn 
engine by Messrs. Amos and Smith, Limited, Hu!! 
Launch, July 12. Main dimensions, 165 ft. 6 in. by 
28 ft. by 15 ft. Built by Messrs. Cochrane and Sons. 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. The Perihelion Steam Fishing Company, Limited, 
Grimsby. 

“Crry or Bomsay.”’—Single-screw cargo liner ; 
Parsons impulse-reaction single-reduction geared turbinw 
set. Launch, July 23. Main dimensions, 455 ft. by 
59 ft. by 34 ft. Built and engined by Messrs. Barclay. 
Curle and Company, Limited, Whiteinch, Glasgow, to 
the order of Messrs. The Ellerman Lines, Limited. 

“Turorano  Livanos.”’—Single-screw  shelter-deck 
cargo steamer; triple-expansion engine. Trial trip, 
July 29. Main dimensions, 431 ft. 8 in. by 56 ft. 84 m 
by 27 ft. 10 in. Built by Messrs. William Gray and 
Company. Limited, West Hartlepool, and engined by the 
builders’ Central Marine Engine Works, West Hartlepool. 
to the order of Mr. 8. G. Livanos, Pir#us, Greece. 

‘* SpRINGTIDE.”—Cargo steamer:  triple-expansion 
engines installed by Messrs. The North Eastern Marin 
Engineering Company, Limited, Wallsend. Trial trip. 
July 19. Main dimensions, 250 ft. by 40 ft. 3 in., by 
20 ft. 3 in. Built by Messrs. Short Brothers, Limited, 
Pallion, Sunderland, to the order of Messrs. The Spring 
well Shipping Company, Limited, London. 

“Convex,” “Durex,” ‘“InpEx,” ‘“‘ MARTEX,” 
“ Rorex,” “Sprrex.” and “ Pevex.’’—Steel swim 
barges, each to carry 200 tons. Launched recently 
Main dimensions of each, 87 ft. 6 in. by 22 ft. 6 in. by 
7 ft. 6in. Built by Messrs. Harland and Wolff, Limited, 
North Woolwich, London, E.16, for Messrs. Wm. Cory 
and Son, Limited, London. 








Trn-PLats SHIPMENTS FROM SwANsEA.—The tin-plate 
shipment returns of the Swansea Harbour Trust show 
that 8,896 tons were shipped during the week ending 
July 15, 1937, compared with 6,749 tons in the preceding 
week, and 4,618 tons in the corresponding week 1» 








See ENGINEERING, vol, cxxxvii, page 455 (1934) 24s.) 
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NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


Welsh Coal Trade.—Although only a very restricted 
amount of new business was arranged on the Welsh 
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eannot be purchased except for delivery well into next 
year and manufacturers are reluctant to make further 
forward contracts. Re-rollers still complain of inadequate 
supply of steelsemies. Output of finished iron is passing 
steadily into use, and production of finished steel is 

taken up as it haven the furnace. Among the 





steam-coal market last week, owing to holiday i , 
a steady tone ruled. Past heavy bookings enabled 
collieries to maintain their outputs at recent levels, and 
these moved off satisfactorily. The docks were busily 
engaged throughout the week and on most days almos 
the whole of thecoal-loading appli ere in operati 
while at Swansea in particular there was considerable 
pressure for berths. Exports of coal in the week ended 
July 24 at 474,800 tons were at the highest level recorded 
for over five years, while, although figures were not yet 
available, shipments in the seven days ended July 31 
were — to exceed even that total. Consequently, 
although buyers usually could cover their immediate 
needs without much difficulty, the amount of coal offered 
on the market was still not excessive and sellers were 
able to maintain recent prices. The Portuguese Railways 
during the week placed an order with local exporters for 
about 35,000 tons of small coals. Delivery has to be 
made at Oporto over the next four months. Otherwise, 
however, new contract business was slow. Following 
the devaluation in the franc French pitwood exporters 
have agreed to reduce the price of French mining timber 
over the balance of the current quarter. The new level 
was fixed at 31s. per ton, compared with 32s. 9d. arranged 
at the beginning of the quarter. Ample supplies of large 
coals were again available but sellers were still showin 
reserve and values were not materially altered. Sized 
kinds, however, remained a strong feature. Dry nuts 
were extremely difficult to obtain over a very long time 
ahead, and were firm, while and beans were also 
scarce. Apart from the low-volatile duffs, small coals 
were plentiful but steady. Throughs continued fairly 
well absorbed. The demand for cokes showed no falling 
off and high figures ruled. Patent fuel was only sparingly 
offered at recent quotations. 

Tron and Steel.—Only a very limited amount of new 
business could be accepted by South Wales iron and 
steel producers last a, This was entirely due to the 
fact that the works were already well booked up with 
orders. The shortage of steel is preventing any further 
expansion in productions and customers find it prac- 
tically impossible to cover their present needs. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland 
pig-iron is still virtually impossible and home consumers 
continue to complain considerably of inconvenience 
suffered through short supplies. Much of the meagre 
make is absorbed by producers’ own consuming works, 
and foundry owners who have to buy their iron eagerly 
snap up any odd lots of saleable pig-iron produced 
in other districts. One furnace only is regularly producing 
foundry iron on Tees-side, and the small additional 
tonnage made at week-ends and holiday times, when 
steelworks iron is in temporary light request, and basic 
plant is transferred to the production of foundry sort, 
does little to relieve the stringent position. Requirements 
of local users are expanding and early enlargement of 
output is essential to deal with urgent needs of the near 
future. Obstacles to re-kindling idle stacks are, 
however, difficult to overcome and prospect of early 
material increase of production is not at all bright. 
Secondhands obtain command of occasional small 
parcels bought some time ago and promptly pass the 
tonnage on to customers who are pressing persistently 
for deliveries against old contracts. Stabilised prices are 
ruled by No. 3 Cleveland at 101s. delivered to local 
firms. 

Hematite.—Distribution of East Coast hematite pig is 
heavy, but insufficient to cover customers’ ever-growing 
demands. Makers claim they are still able to cover 
actual current home needs, but admit that after meeting 
running calls of their own works, and allocating supplies 
to reguiar buyers against contracts of rather long standing, 
very little tonnage is available for other purposes, and 
transactions are almost confined to small home sales for 
delivery over periods up to the end of September. 
Buyers are keen to negotiate for supplies to the end of the 
year and further ahead, but ironmasters pay little 
attention to customers’ efforts to place forward orders. 
Merchants continue to press for release of iron purchased 
from makers for shipment to the Continent, but their 
endeavours meet with slight success. Recognised market 
values are governed by No. 1 hematite at 123s. delivered 
to North-East England and Scotland. 

Basic Iron.—The nominal quotation for basic iron 
remains at 100s. As makers’ steelworks absorb the 
output as it becomes deliverable there is no saleable 
basic iron. 

Foreign Ore.—New business in foreign ore is little 
heard of, but imports, under running contracts continue 
adequate. July unloadings at Ieiddiesbrough and 
sub-ports totalled 199,548 tons, compared with 173,295 
tons in June. 

Blast-Furnace Coke.—There is a ready outlet for the 
heavy make of Durham blast-furnace coke. Sellers are 
in a strong position and are not seeking orders, believing 
that values will be at least maintained. Good medium 
qualities are firm at 40s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have very congested 
order books, and are unable to entertain the extensive 
new business at command. Some descriptions of material 
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4 
am | market quotations are: Common iron bars, 

3i. Se. ; steel bars, 111. 10s. ; soft steel billets, 71. 17s. 6d.; 
hard steel billets, 91. 2s. 6d.; iron rivets, 151. 12s. 6d. ; 
steel ship rivets, 151. 2s. 6d. ; steel constructional rivets, 
161. 58. ; steel boiler plates, 111. 18s. ; steel ship, bridge 
and tank plates, 11/. 8s.; steel angles, Lll. 0s. 6d.; 
steel joists, 111. Os. 6d. ; tees, 121. 0s. 6d. ; heavy sections 
of steel rails, 102. 2s. 6d. ; fish plates, 141. 2s. 6d. ; black 
sheets (No. 24 gauge), 15/. 15s. ; and galvanised corru- 
gated sheets (No. 24 gauge), 191. 10s. 

Tees Iron and Steel Shipments.—Iron and steel ship- 
ments from the Tees last month totalled 55,162 tons of 
which 4,967 tons were pig-iron, 2,721 tons manufactured 
iron and 47,474 tons steel. The aggregate of 50,195 
tons of manufactured products was the heaviest monthly 
shipment since March, 1930. July loadings of pig-iron 
for coastwise ports amounted to only 300 tons ; while 
shipments to foreign destinations reached 4,667 tons ; 
clearances of manufactured iron to coastwise customers 
were returned at 2,178 tons and to overseas buyers at 
543 tens ; and of the steel despatched, 17,826 tons went 
coastwise, and 29,648 tons overseas. Sweden was the 
largest buyer of pig-iron, accepting 2,105 tons, Japan 
being second with 950 tons and Belgium third with 
832 tons. Ceylon with an import of 287 tons was the 
main purchaser of manufactured iron. Principal 
customers for steel included : China, 5,782 tons ; South 
Africa, 4,659 tons; Finland, 2,673 tons; Southern 
Rhodesia, 2,647 tons; Japan, 2,518 tons; Argentina, 
2,212 tons ; India, 2,198 tons ; The Netherlands, 1,480 
tons ; Straits Settlements, 1,210 tons ; Portuguese East 
Africa, 1,209 tons ; and Cyprus, 1,058 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Machinery Contracts.—Messrs. Edgar Allen and Com- 

pany, Limited, Sheffield, have received orders for a No. 4 
tag Ball-Mill and ancillary crushing and elevating 
lant from Messrs. Capper Pass and Son, Limited, 

Bedminster Smelting Works, Bristol; a 10-ton electric 
furnace from Messrs. The Electric Furnace Company, 
Limited, London ; a crushing and screening plant from 
Messrs. The Trent Navigation Company, Limited, 
eee > y } two rotary dryers fora British company ; 
a crushing plant for a Derbyshire quarry; and an 
auxiliary crushing plant for Messrs. The Aberthaw and 
Bristol Channel Portland Cement Company, Limited, 
East Aberthaw, Rhoose, Glam. A new vel-washing, 
crushing and screening plant manufactured by Messrs. 
Edgar Allen and Company was officially opened by 
Messrs. Bessacarr Sand and Gravel Company, Limited, 
Bessacarr, near Doncaster. The opening was attended 
by representatives of various collieries, building con- 
tractors, sand and gravel works, and quarries. After 
an inspection of the plant, lunch was taken at Bawtry, 
and certain of the visitors then toured the machinery 
department of the manufacturers, where they saw the 
production of crushing and grinding machinery, &c. 

Iron and Steel.—A few of the largest works have run 
throughout the Bank Holiday, but in most cases there 
has been a set-down since Friday night, this having 
given a much-appreciated opportunity for widespread 
overhauls and repairs. Resumption to-day (Wednes- 
day) will be fairly general. Throughout, the raw and 
semi-finished trades conditions remain much as during 
the past month. In most cases the demand exceeds the 
supply, thoughevery effort is being made to meet essential 
requirements as quickly as possible. There is a steady 
inflow of work in the electrical, automobile, agricultural, 
aircraft, and general engineering sections, with no 
apparent indication of the demand easing within the 
next few months at any rate. Makers of stainless, heat- 
resisting and other special steels report record outputs 
still rising. Toolmakers are busy. Among the latest 
inquiries are. those from New York for tweezers and 
nippers for the use of typographers, and from London 
for goldsmiths’ tools for export to West Africa. 

South Yorkshire Coal Trade.—Demand for house coal 
is possibly poorer than the lower average for this season 
of the year. Immediate prospects are of continued 
quietness. Industrial trouble in this area has inevitably 
affected export business, reducing supplies and delaying 
loadings. On inland account, the demand for all sorts of 
industrial fuel continues strong. A steady business 
passes in furnace and foundry coke. Gas coke is well 
taken up. Nominal quotations are: Best hand-picked 
branch, 26s. to 27s. 6d.; best South Yorkshire, 23s. 6d. 
to 25s.; best house, 2ls. to 22s.; best kitchen, 17s. 6d. 
to 19s.; best Derby, selected, 22s. 6d. to 238. 6d.; best 
Derby seconds, 21s. to 22s. ; best Derby brights, 188. 6d. 
to 20s.; best large nuts, 17s. 6d. to 188. 6d.; and best 
kitchen nuts, 16s. 6d. to 17s. 








Tue History or THE River THAMEs.—A handsome 
volume by Mr. Alan Bell, entitled The Said Noble River 
has been published by The Port of London Authority, 
London, E.C.3. It briefly traces the history of the 
River from Roman times down to the present day, in 
a number of chapters, and deals more particularly with 
Coronation and other Royal pr« i to Westminst 
in olden times: An interesting chapter on old London 
Bridge is also included. The numerous reproductions of 
photographs and drawings given constitute a most 
attractive feature of the work, the price of which is 
2s. 6d. net. 








THE NORTH. 


Giaseow, Wednesday. 


NOTES FROM 
Scotiish Steel Trade.—Now that the different works 
have all got a good start after the holidays the Scottish 
steel trade is once again in full swing and all plant is 
working to capacity. Supplies of raw material are fairly 
satisfactory at the moment and the steel makers are 
very hopeful of being able to carry on without inter- 
ruption as good tonnages of scrap are likely to be coming 
forward and quite a fair quantity of pig-iron is on hand. 
Specifications for steel against contracts are heavy, but 
every endeavour is being made to meet the demands of 
consumers. New business is somewhat limited on account 
of the difficulty buyers have in securing the promise of 
delivery and dives are not very many inquiries in the 
market. The makers of black-steel sheets are all busy 
and are experiencing a heavy pressure from their clients 
who all seem to have heavy order books. This is very 
evident on the part of the motor industry as well as 
quite a number of general industrial concerns. The 
output of all classes of steel is on a large scale and it is 
almost certain that the tonnage for this year will approach 
arecord. The following are the current market quotations : 
—Boiler plates, 111. 18s. per ton; ship plates, 111. 8s. 
per ton; sections, 111. 0s. 6d. per ton; medium plates, 
11l. 158. 6d. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 15/. 15s. per tom ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 108, per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—Very satisfactory conditions 
revail at present in the malleable-iron trade of the 
est of Scotland and now that the holidays are over 
the works have settled down to what is hoped will be a 
steady run of activity. Order books are well filled and 
in the case of the re-rollers of steel bars at any rate there 
is much pressure for delivery. The raw material position 
is somewhat easier and the general outlook is better, 
but that applies mainly to the near future as there is 
some uncertainty with regard to forward supplies. 
Prices are firm and are as follows :—-Crown bars, 1 2/.7s.6d. 
per ton for home delivery, and 11J, 17s. 6d. per ton for 
export ; and re-rolled steel bars, 111. 18s. per ton for 
home delivery and 111. per ton for export. 

Scottish Pig-Iron Trade.—-No change is to be re- 
ported in connection with the Scottish pig-iron trade 
this week and the fifteen furnaces in blast are working 
to capacity. Deliveries to consumers have been satis- 
factory, but there is, nevertheless, a steady pressure for 
supplies and there would seem to be no end to the 
requirements of industry. The demand for both hema- 
tite and basic as well as foundry grades is on a very large 
scale. Firm prices prevail and the following are the 
current market quotations :—Hematite, 61, 3s. per ton, 
and basic iron, 5/. 7s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 5l. 15s. 6d. per 
ton, and No. 3, 5l. 13s. per ton, both on trucks at makers’ 
yards. 

Shipbuilding.—Shipbuilding is quite a bright part of 
industry in this country at the present time, and while 
more work would be welcome the majority of the yards 
have a large tonnage on order. The placing of new 
contracts is not usually very heavy at this season of the 
year, but during the past month five vessels were booked 
by Clyde firms, while one each was placed at Dundee, 
Leith and Grangemouth. The output during the 
month of July was 10 vessels aggregating 25,147 tons, 
made up as follows :— 


Vessels. Tons. 

The Clyde ol pee 21,947 
The Forth _... ee 4 l 1,000 
The Tay ras oie Bae 1 2,200 
Total oe sod 10 25,147 


The Clyde total for the month is just equal to the 
average monthly return for this year and it brings the 
figures for the seven months up to 55 vessels making 
187,946 tons. Quite a number of vessels are nearing the 
launch-stage and during the autumn months there is 
likely to be aconsiderable increase in the output tonnage. 








Tue German CuemicaL [npustry.—A review of the 
— of the chemical industry in Germany, 
prepared by the Institute for Business Research, Berlin, 
indicates increasing activity during recent months. The 
number of persons employed rose from 172,000 in 1932, 
to 220,000 n 1936, and although employment figures 
for 1937 are not given, it is stated that longer hours are 
being worked, and there is a marked increase in the fuel 
consumption. Much of the increase appears to be due to 
improved export trade. The average value of chemical 
exports during the first five months of the present year 
stood at about 59 per cent. of the 1928 level, although 
the value of total exports was only 44 per cent. of the 
1928 level. 


Creer or Non-Frrrovus Metats anp ALLoys.—The 
phenomenon of creep, which has notably influenced the 
employment of steels under conditions of high tempera- 
ture and stress, also affects non-ferrous metals, regarding 
which there has now accumulated a large amount of 
data. A critical selection of the available information, 
made by Mr. W. A. Baker, B.Sc., has been published as 
Research Report R.R.A. 449, “Creep of Non-Ferrous 
Metals and Alloys,”’ by the British Non-Ferrous Metals 
Research Association, Regnart-buildings, Euston-street, 
London, N.W.1. The pamphlet, which contains 19 pages 
and is priced at 2s. t free, deals in arate sections 
with copper, nickel, aluminium and their alloys, and with 
lead, each section containing tabulated test results and a 
selection of references and abstracts. 
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DIESEL-ENGINE FUEL. 


LitTLE more than twenty-five years ago Sir 
Dugald Clerk, after describing in some detail the 
various types of heavy oil engine then in use, con- 
cluded his article in the eleventh edition of the 
Encyclopedia Britannica with a short paragraph 
beginning ‘‘ Mr. Diesel has produced a very inter- 
esting engine which departs considerably from other 
types The essential departure was the spraying 
of the fuel into the cylinder at the end of compression 
by air raised to a pressure higher than the compres- 
sion pressure of about 400 lb. per square inch, an 
independent compressor working to about 600 lb. 
per square inch being used. The method of fuel 
injection ensured that combustion began imme- 
diately on the injection of the fuel and continued 
during the period. The method of fuel supply, 
together with the slow speed of running, tended to 
make the engine indifferent to the nature of the 
fuel and it was reputed that operation was possible 
on almost any substance that would burn. The 
omnivorous character was regarded as an out- 
standing advantage and a great deal of attention 
was directed to the possibility of using coal dust as 
fuel—a possibility even yet dwelt on in letters to 
The Times. It is therefore something of a surprise to 
those imbued with the early Diesel tradition, to 
find that the fuel required for the variety of the 
type now invading successfully the field of mech- 
anical transport must be selected with almost as 
much care as that required for high-duty carburettor 
engines. The increasing stringency of fuel require- 
ments is shown for example by comparison of the 





British Standard Specification issued recently,* 
with that of 1924, now obsolete. It is to be 
remembered, of course, that the compression-ignition 
engines running on liquid fuel injected into the 
cylinder without prior mixing with air cannot be 
described exactly as Diesels; but the tag remains, 
in spite of much discussion, and many will agree 
that the name of the originator of the engine is 
worthy of perpetuation. 


The original Diesel, besides being encumbered 


with the auxiliary air compressor, ran at the 


relatively low speed of about 200 r.p.m. and weighed 
anything from 350 Ib. to 500 lb. per brake horse- 
power. The “ Diesel” now used for mechanical 
transport may weigh 1/100th as much and run ten 
times faster. These are round figures, actually the 
*bus engine used by Capt. G. E. T. Eyston for record- 
breaking performances at Paris recently ran at 
2,000 r.p.m. when the vehicle speed was 100 m.p.h. 
and developed 118 brake horse-power. The engine 
weighed 1,550 Ib., including clutch and gearbox, 
that is an overall weight of 13 lb. per brake horse- 
power. The weight per brake horse-power has been 
reduced to 3} Ib. or less for aeroplane engines, but 
still remains about twice as great as for the most 
advanced carburettor engine. 

An appreciation of the quality of the fuel required 
for the high-speed compression-ignition engine is 
best reached by regarding the engine as having 
reverted from the Diesel to a modified carburettor 
engine. Carburation occurs in the cylinder instead 
of externally, and after the period of delay required 
for the charge to become a mixture, with air, of 
fuel vapour and residual drops, auto-ignition occurs 
throughout a considerable volume because of this 
physical state and the high compression temperature. 
There is no orderly movement of a flame front 
across the combustion space as with spark ignition, 
and therefore no “end gas” trapped ahead of the 
flame in the conditions of rising temperature and 
pressure that lead to the fuel knock of the carbu- 
rettor engine. Fuel knock does occur, however, 
if the delay period preceding auto-ignition is so 
great that an unduly large proportion of the charge 
reaches the physical state promoting exceptionally 
rapid combustion before it ignites. A fuel is there- 
fore required that in set conditions of compression 
temperature and time will vaporise sufficiently to 
form an inflammable mixture with air while part 
of it remains as residual drops to promote ignition. 
Thus if the fuel is too “ heavy” it will be nearly 
all drops with little inflammable vapour. The fuel, 
if too “light,” will tend to vaporise completely, 
self-ignition temperature will be relatively high, 
combustion if started will proceed with great 
rapidity and in the conditions leading to detonation. 
The light fuels of the carburettor engine are ruled 
out for the additional reason that the relatively low 
viscosity and high vapour pressure introduce diffi- 
culties in pump metering. The fuel pump of a 
compression-ignition engine is a fine mechanism 
required to deliver extremely small quantities of 
fuel per stroke against the pressure required for a 
high degree of atomisation ; moreover, the quantity 
so delivered must be varied according to the power 
required. The whole economy of the engine depends 
on the accuracy of pump metering and it may 
truly be said that the mechanical-transport Diesel 
of to-day is practicable solely because the mechanical 
perfection of the fuel pump makes possible the use 
of the relatively small cylinders required for engine 
speeds ranging to 2,000 r.p.m. 

A fuel of sufficient viscosity for pump metering 
and of a vapour pressure such that a mixture with 
air of fuel vapour and residual drops will be formed 
with the minimum of delay after the beginning of 
injection will still be unsuitable if not possessing 
the property of inflammability in a degree to promote 
ignition when the favourable physical state is 
attained. There are available substances such as 
amyl nitrite and ethyl nitrate having the property 
of inflammability in high degree and it has been 
shown by Wing Commander Helmore and the late 
Flight Lieutenant Sims that these in the concen- 
tration of from 2 per cent. to 3 per cent. in Diesel 
fuel tend to eliminate fuel knock by shortening the 
delay period. The cost of thus doping Diesel fuel 
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is at present greater than that of selecting and 
blending petroleum fractions to provide smooth 
engine running ; this also was so in the early stage 
of the development of petrol dope. The petroleum 
fractions most suitable for high-speed Diesel-engine 
fuel are those of the gas and lamp oil variety. 
These fractions are used for the reasons given above 
and not because they are less expensive than the 
lighter fractions used as petrol. It is quite possible 
in fact that the development of the Diesel engine 
and other heavy oil-burning apparatus may restore 





the price position of many years ago, when the light 
fractions were the cheaper. 
The significance of the delay of ignition after fuel 
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ENGINEERING. 


of the pick-up armature is proportional to the rate 
of change of the magnetic flux and the grid can be 
variably biassed to ensure that the exceptionally 
sudden movement of the diaphragm by ignition 
pressure is alone sufficient to trip the Thyratron. 
Hetzel’s general method has received much favour- 
able attention, accompanied by suggested modifica- 
tion of details. Thus, Ainsley has modified the 
design of the pick-ups and added a second neon 
lamp, and Hubner has substituted a radio type 
amplifier for the Thyratron. 

The necessarily brief references made to the 
technique of Diesel fuel rating in terms of a blend 
of standard reference fuels show that the history 


injection was described by Mr. Ricardo in a paper | of the development of the method of rating car- 
read at the Institution of Automobile Engineers, | burettor engine fuel in terms of a blend of iso-octane 
March, 1930. A year later, Messrs. Le Mesurier and | and heptane is repeating itself. The similarity of 
Stansfield described a series of tests made with a|the development may well be attributed to the 


number of fuels in four varieties of compression- 
ignition engines in a paper presented to the Insti- 


| 


Diesel tending to revert to the carburettor type of 
engine to satisfy the demand for a high ratio of 


tution of Petroleum Technologists, and confirmed | power to weight. 


that Diesel fuel knock was dependent on delay 
period. Messrs. Boerlage and Broeze (Delft), whose 
work was described in our columns in 1931, suggested 
a method of assessing fuel quality in terms of two 











TRANSPORT IN CEYLON. 


Tue Island of Ceylon possesses a railway system 


standard fuels blended to have a delay period equal | which until the trade depression was a valuable 


to that of the fuel under test. The work of the 


} Source 


of revenue to the Government, but the 


investigators mentioned, who were first in the field, | depression, and still more the motor competition 


has been extended by many others, including 


especially Messrs. Pope and Murdoch, who made | situation. 


which followed it, have completely changed the 
Receipts have shrunk year by year right 


the important step of adapting the universally | yp to 1936, and what was once a flourishing concern 


available Co-operative Fuel Research Committee 
(C.F.R.) engine to Diesel fuel testing. There have 
been, as would naturally be expected, many opinions 
about the engine conditions required to co-relate 
test fuel ratings to fuel performance in practice in 
differing engine designs and many methods proposed 
for the measurement of delay period 


The mass of technical data already accumulated | 


is indicated by the more than 60 references given 
by Mr. T. B, Hetzel in a recent Pennsylvania State 
College Bulletin, to work on the subject published 
mainly since Ricardo’s 1930 paper. Hetzel, after 
reviewing the subject, describes in considerable 
detail a method of fuel rating depending on observing 
the compression ratio required to cause ignition 
just at top dead centre, the fuel being injected 
always at the same angle of advance. The delay 
period, in terms of crank angle, is thus made the 
same for all fuels, the observed variable being the 
compression ratio. The fuel is then “rated” in 
terms of the blend of standard reference fuels 
requiring the same compression ratio for the fixed 
ignition delay period. 

Hetzel’s method has the advantage of avoiding 
the use of indicators ; relatively inexpensive elec- 





has now become a burden on the taxpayer, with an 
estimated deficit for the year 1937 of 237,0001., 
debts due to the Treasury in interest amounting to 
526,000/., and heavy arrears of maintenance. Under 
these circumstances the Secretary of State for the 
Colonies called in General F. D. Hammond, who 
has reported on so many railways in distress, and 
Mr. J. D. C. Couper, as a special Commission to go 
into the whole transport question in the Island and 
make recommendations, and their Report has 
recently been issued. 

The area of Ceylon is rather less than that of the 
Irish Free State and the population considerably 
larger, amounting to something like 54 millions, 
three-quarters of whom live in the south-western 
quarter of the Island, where the bulk of the local 
industries, tea, rubber, and coconut products, is 
situated. There is practically no mineral traffic, 
and as there is an excellent system of roads the 
railway is peculiarly susceptible to motor competi- 
tion, intensified as it is by oriental methods and an 
almost complete lack of control of any kind. Any 
of the sixty odd licensing authorities can apparently 
authorise "bus and lorry traffic in any part of the 
Island, while cut-throat competition, both with the 


trical apparatus is required, and it has been developed | railway and each other, is rife, it being common 


for use with the universally available C.F.R. variable 
compression engine. The angular positions of fuel 
injection and subsequent ignition required to deter- 
mine delay period in terms of crank angle are shown 
on a neon tube protractor. The neon lamp revolves 
with the flywheel and is flashed on passing the 
positions mentioned. The flashing of the lamp is 
by the discharge of a condenser through a spark 
coil, the current to the primary being supplied by 
a Thyratron tripped by either of two phonographic 
pick-ups. The armature of one pick-up is connected 
by a light rod to the fuel injection needle and that 
of the other similarly to a conventional bouncing 
pin diaphragm fixed in the wall of the combustion 
space. Thus the neon lamp, revolving with the 
tivwheel, flashes on the protractor when the needle 
valve lifts for fuel injection and again when the 
diaphragm moves with ignition. The diaphragm 
also moves with change of compression ratio, but 
not at so great an instantaneous rate and this 
characteristic enables the flashing of the neon lamp 
by change of compression pressure to be avoided 
by suitably designing the electrical circuits. The 
urid of the Thyratron is kept sufficiently negative 
in respect of the cathode to ensure that the tube 
will not conduct normally, but when the voltage 
wenerated by the motion of the armature of the 
pick-up is impressed on the grid to make it less 
negative in respect of the cathode, the tube con- 
ducts, the condenser is discharged through the 
spark coil and the neon lamp flashes. The change 
of voltage produced at the grid by the movement 





practice, where this can be done, to compensate im- 
possibly low rates in competition with the railway 
by extortionate charges where such competition does 
not exist. No system of third-party insurance is in 
force. Maintenance and overloading regulations are 
generally neglected. Drivers are on the road sixteen 
hours a day, and, as drivers’ licences once issued 
never come up for renewal, and the administration 
of the law against motoring offences is extremely 
lax, the reputation of drivers of public vehicles has 
become so degraded that decent men will not take up 
the employment. On the other hand, the adminis- 
tration of the railway suffers in an acute form from 
all the defects that seem inseparable from Govern- 
ment control, and is, therefore, singularly ill-adapted 
to meet the troubles that have befallen it. It is 
the more unfortunate that the railway system, 
originally confined to the thickly-populated areas 
of the country, has within relatively recent times 
been considerably extended, the coast lines north 
and south from Colombo having been pushed out 
to less populous areas and the northern main line 
having been extended not only to serve the link 
with India, via Telaimannar, but also right up to 
the Jaffna peninsula in the extreme north, while 
political considerations have led the Government 
to open rail communications with Trincomalee and 
Baticaloa on the east coast. Most of this additional 
track is merely aggravating the depressing financial 
situation. 

In considering methods to meet the case, the Com- 








mission do not hold out hopes of a prosperous future 
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for the railway. Were it not in existence, they say, 
it would be difficult to justify the capital expenditure 
required to build it, but as it exists and provides 
definite advantages, and as its abandonment would 
throw extra traffic on two the roads to complicate 
an already difficult situation still further, they con- 
sider that its use should be continued, provided that 
its annual deficit does not exceed the annual charges, 
estimated at about 187,0001., which its closure would 
create. In making this recommendation it is need- 
less to say that the Commission presuppose the 
establishment of a system for controlling road traffic, 
including annually renewable driving licences, and 
the creation of a central authority, which would, by 
issuing trading licences, restrict “bus and _ lorry 
traffic throughout the country to reasonable require- 
ments. It would also fix rates and fares, limit 
the hours of drivers and enforce third-party in- 
surance. The Commission insist that the members of 
this central authority (they recommend four) should 
be completely disinterested persons, appointed 
by the Governor on the recommendation of the 
Board of Ministers. The chairman should be solely 
engaged on this work, should be of standing equal 
to that of the present registrar-general, and should 
receive a salary commensurate with his responsi- 
bilities, while a civil servant, of a standing at least 
equal to that of the secretary of the Colombo 
Harbour Board, should undertake the secretarial 
duties. It is obvious that these provisions will be 
useless unless the central authority is backed up 
by firm and impartial police action, but if the pro- 
posals are effectively carried out both road and 
railway should benefit. 

The Commission’s proposals with regard to 
the railway are drastic and include the follow- 
ing points: No return on the existing capital, 
which amounts to about 17,000,0001., should be 
expected, and it should be written down to a 
token figure of Rs. 1,000,00, or about 75,0001. 
Further, any additional capital should bear interest 
at 3} per cent., as it is clearly inequitable for the 
Government to continue to charge the railway 5 per 
cent. for money which they borrow at a considerably 
lower rate. Grave difficulties are presented by the 
present form of State control. Ceylon elects a 
State Council, which in turn elects seven executive 
committees, each of which again elects its own chair- 
man, and this chairman becomes Minister of State 
in charge of the subjects assigned to his committee, 
and also sits on the Board of Ministers, which is 
completed by the Chief, Financial and Legal Secre- 
taries, who are Officers of State. The railway comes 
under the Committee of Communications, but its 
annual estimates also go before the Board of 
Ministers and the Council of State, and, in addition, 
the Treasury is able to, and does, interfere. Further, 
not only the rates of pay of the Railway staff, but 
also the strength of the cadres are fixed by the 
Council of State, advised by committees and com- 
missions on which the railway is not represented, 
while all indents for stores and materials have to be 
passed by the Communications Committee, and the 
railway has only one representative on the Tender 
Board, which advises on all local tenders. 

Under such arrangements it is hardly surprising 
that the railway suffers, and the Commission propose 
that the whole should be swept away and be replaced 
by a Railway Board, of which the general manager 
of the railway would be chairman, with two members 
nominated by the Governor and two elected by the 
Council of State. One of the last would be vice- 
chairman, and would be responsible for submitting 
the annual estimates to the Council. The importance 
of the general manager’s position, especially during 
the re-organisation period, will be clear, and the 
Commission recommend that, if possible, one of the 
younger men beginning to make their mark on 
British railways should be secured. To make the 
post attractive to him, they point out a salary of at 
least 3,5001. a year would be required, a much 
larger sum than general managers have hitherte 
received, and it seems not unlikely that this proposal 
may meet with strong opposition, but provided the 
right man is secured, the extra cost should be well 
worth while. 

Then comes the question of the organisation of the 
railway itself. In the post-war period the substitu: 
tion of divisional for departmental organisation 
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came to be regarded as a kind of panacea for all 
railway ills, and Ceylon accordingly saddled its line 
with a divisional system which seems to have princi- 
pally succeeded in dividing administrative officers 
from their responsibilities. Broadly speaking, the 
efficiency of a railway depends far more on the man 
at the top than on the arrangement of the organisa- 
tion by which he controls it. If the divisional system 
closes some crevices in the organisation, it usually 
opens others. On a line with only 945 miles of track 
and one very definite centre of traffic, the advantages 
of decentralisation bestowed by the divisional 
arrangement seem hardly required, but definite 
chains of responsibility are at least essential and the 
divisional organisation proposed by the Commission 
should be a great improvement on the existing 
arrangement. The Commission point out that the 
railway should not be burdened by unproductive 
mileage. If the Government wishes to maintain the 
lines serving Trincomalee and Baticaloa, these should 
be separated from the financial point of view and 
the loss incurred by working them should not be 
borne by the railway. For the rest, the abandonment 
of the whole of the 2-ft. 6-in. gauge section, totalling 
117 miles, and obviously unsuited to compete with 
road traffic, is recommended, as well as about sixty 
miles of the northern coast line beyond Negombo, 
and the difficult eighteen miles of the Kandy branch 
beyond Kandy itself. 

The Commission do not recommend electrification, 
the expense of which is clearly not justified by the 
traftic likely to be carried, nor any general adoption 
of Diesel traction, though they are not opposed to 
experiments in that direction with suitable vehicles. 
They draw attention, however, to the very low speeds 
at present ruling, by which one of the most important 
advantages of rail transport is thrown away. On 
only about 70 miles of the system is a maximum 
speed of even as much as 40 m.p.h. permitted, and 
this ranges elsewhere down to 15 m.p.h. on the hill 
sections. In contradistinction to the low speeds, 
the signalling system is almost ludicrously elaborate, 
colour light signals, track circuits, lock and block, 
illuminated cabin diagrams, all being in use on a 
railway where the peak traffic on the busiest section 
does not exceed six trains per hour in each direction, 
and on the rest of the main line nowhere exceeds 
twenty trains each way per day. An effective depre- 
ciation fund is declared to be essential and the 
commercial side to require developing, with attention 
to creating and attracting traffic and disseminating 
information about the railway; time-tables, for 
instance, seem to be only available in English. 
Finally, as regards staff, it is pointed out that the 
rates of pay and pension are considerably higher than 
those given to posts of similar standing in other 
forms of employment in the Island, while the attitude 
of the pensionable staff, who consider themselves as 
civil servants employed on the railway instead of 
railway employees, requires complete modification. 
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Light Alloys of Magnesium.—One of the most 
notable tendencies nowadays observable in the 
metallurgical studies at the National Physical 
Laboratory is the enlargement of the search for 
lightweight materials for engineering cqnstruction. | 
It seems but a few years ago that the term “ light ” | 
as applied to alloys was practically synonymous | 
with “ aluminium,” but the rapid progress of aero- 
nautics has stimulated—not to say demanded—the 
production of materials, for all-metal aircraft and 
for the manufacture of high-speed engine or other 
machine components, in which still higher values of 
Strength : weight ratio can be obtained, along with 
satisfactory general qualities, such as resistance to 
corrosion and to high temperature. Of the metallic 
elements which are lighter than aluminium (whose 
specific gravity is 2-7) only beryllium (sp. gr. = 
1-93) and magnesium (sp. gr. = 1-74) are not 
'mpracticable for structural purposes by reason of 
softness and chemical activity. In the case of 
beryllium, investigations at the Laboratory have so 
far proved disappointing, no means having been 
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discovered of alloying beryllium, as a base, with 
small quantities of other ingredients, so as to render 
the resulting metal ductile while retaining its 
lightness. In particular, experiments have shown 
that although beryllium and magnesium both 
crystallise in the close-packed hexagonal system, 
these two metals do not form a homogeneous alloy 
in the solid state, and that even in the molten 
state magnesium will not dissolve beryllium. The 
reason apparently is to be found in the fact that 
the atom of magnesium is so much larger, effectively, 
than that of beryllium as to prevent the combination 
from packing closely together and so forming a 
useful alloy. 

A less insuperable problem is presented by 
magnesium, though the difficulties are still serious 
enough to demand the systematic work on many 
aspects which is now actively in progress. It is 
perhaps worth mentioning here that, although 
magnesium was isolated in the early part of the 
last century, and produced commercially some fifty 
years later, the metal is much too weak to have any 
structural utility in its unalloyed state, and no 
developments for engineering purposes took place 
until the alloys of magnesium with aluminium and 
zine or with manganese were produced commercially 
during the Twentieth Century. As the outcome of 
metallurgical research it is now known that the 
atomic arrangement in the crystals of a metallic 
aggregate exerts a most important influence on the 
successful formation of the solid solutions in which 
the strength of alloys resides. The effective diameter 
of magnesium atoms, relative to those of other 
metals, regarded in conjunction with the density of 
the addition, has made it clear that only aluminium 
can be combined in moderately large quantities to 
form a strong, light alloy with magnesium. To a 
limited extent, however, solid solutions in magne- 
sium can be obtained with small proportions of 
calcium, cerium, cobalt, manganese, nickel, silver 
and zinc, and the systematic study of all the more 
promising binary and ternary systems is now 
actively engaging the attention of the Metallurgical 
Department. 

It may be noted that the different properties 
imparted by the alloying ingredients are of great 
interest and importance. Thus corrosion, which 
is a very serious disadvantage of magnesium- 
base alloys generally, is deterred by the incorpora- 
tion of manganese though not to a sufficient extent 
to make the material satisfactory, and it seems 
likely, from the present state of knowledge, that 
magnesium alloys to undergo exposure to weather 
or sea water, as would be the case in aircraft con- 
struction, will require to be coated or surface-treated 
in some way to prevent corrosive attack. Additions 
of calcium, which is even lighter than magnesium, 
serve to check burning and scaling of the magnesium 
during the casting and annealing operations, and 
also increase the strength. Laboratory tests have 
shown that cerium improves the strength of mag- 
nesium alloys at temperatures up to 300 deg. C. 
The extent of this effect is indicated in Table VIII 
below, which relates to one of the most satisfactory 
magnesium alloys, containing 10 per cent. of cerium, 
1-5 per cent. of manganese, and 1-5 per cent. of 
cobalt. The last ingredient has been found to give 


TasLe VIII.—Magnesium Alloy containing Cerium, 
Cobalt and Manganese. 








Temp., | Tensile Strength, Elongation, 
deg. € | tons per sq. in. per cent. 
20 18-6 0 
100 | 15-2 2:4 
200 | 13-2 2-0 

300 7°4 152 





a useful increase of strength at high temperatures 
without (as in the case of nickel) making the alloys 
very susceptible to corrosion. 

From the investigations of magnesium alloys with 
two or more ingredients, the fairly general conclusion 
has emerged that combinations of two strengthening 
elements have a greater effect than only one. 
Among the most promising of such secondary 
substances is silver, which has been found even in 
small additions to produce a very valuable effect 
of age-hardening. Table IX shows the extent of 
age-hardening observed in an alloy of magnesium 
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containing 8-5 per cent. aluminium and 2-5 per 
cent. silver, with small additions of manganese and 
calcium. 


Taste IX.—Age-Hardening of Mang 
Silver Alloy. 


se-Aluminium., 














Tensile 
Strength, Elongation, 
Condition. | tons per per cent. 
| square inch. 
\ — —_ —_ 
Annealed at 350 deg. C. for 1 hour. .| 21 7-2 
Annealed at 410 deg. C. for 2 hours, | 
then quenched as _ as 20-6 8-4 
Annealed at 410 deg. C. for 2 hours, | 
then at 175 deg. C. for 2 days 26 4°38 
Annealed at 410 deg.'C. for 2 hours, 
then aged at 175 deg. C. for 3 days 27:3 4°8 


The tensile strengths tabulated above for the 
condition of annealing without subsequent age- 
hardening are typical of the figures so far obtained 
for magnesium alloys at air temperature. Some 
improvement, in the more ductile alloys can be 
achieved, however, by cold work. One of the best 
alloys from this point of view contains 8 per cent. 
cadmium along with 8 per cent. aluminium, and in 
the hot-rolled state it shows an elongation of 14 per 
cent. with a tensile strength of 22-2 tons per square 
inch. When this material was cold-rolled and after- 
wards annealed at 100 deg. C. for four hours, its 
tensile strength was increased to over 25 tons per 
square inch with only a slight reduction of ductility. 

A further aspect included within the Laboratory's 
comprehensive investigation concerns what may be 
termed the working properties of magnesium light 
alloys. Here again it has been found that the 
crystal structure exerts a profound influence. 
Magnesium solidifies in hexagonal crystals, in which 
slip at low temperatures takes place only on the 
basal planes of the hexagonal prism. Deformation 
is consequently restricted, with such anomalous 
results as a difference between the yield point in 
tension and that in compression, or even ductility 
in one direction and brittle properties in another. 
Considerable difficulty in working the material may 
therefore be expected, but it has been found that 
much improvement can be obtained by casting 
from a high temperature so as to minimise the size 
of the crystals. An increased degree of deformation 
can also be achieved by working the alloys in 
different directions, and by working at a slow rate. 
In laboratory experiments along these lines it has 
been found advantageous in addition to constrain the 
plastic flow by means of appropriately shaped dies. 
For example, to reduce the diameter of a cylindrical 
ingot, successively smaller dies were used in a 
120-ton press, the profile of the dies being trumpet- 
shaped. The rolling of magnesium alloys demands 
exceptionally low speeds if reasonable reductions of 
thickness are to be obtained without cracking the 
material. The experimental rolling mill installed in 
the Metallurgy Department is consequently geared 
to give speeds ranging from 2-5 ft. to 15 ft. per 
minute. The rolls are uniformly heated to 200 deg. C. 
by surrounding them with resistance mats. 

An important branch of metallurgical research is 
concerned with the improvement of methods of 
chemical analysis. In this connection it is convenient 
to mention here that the analysis of magnesium 
alloys containing such metals as calcium, cobalt, 
manganese or cerium has proved to be unusually 
difficult owing partly to the large proportion of 
manganese in the alloys, and partly to mutual 
interference among the alloying ingredients. Ex- 
periments undertaken at the Laboratory to simplify 
the analysis of alloys containing only magnesium 
and calcium were found, on extended trial, to be 
very serviceable for more complex alloys. The 
method comprises a reduction of the alloy to 
sulphates, followed by a precipitation of the rare 
earth ingredients in the form of oxalates. At this 
stage the calcium content is determined, and after- 
wards cobalt is precipitated as a sulphate, any iron 
or aluminium being first separated by ammonia. 
Repeated comparison of various methods of analysis 
has shown that the newly discovered process is more 
satisfactory than the separate determination of 
manganese by means of potassium persulphate in 
dilute acid. 

Aluminium Alloys.—By comparison with mag- 
nesium alloys those of aluminium are in a relatively 
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advanced stage of development, and this condition 
is reflected in the character of the research in 
progress at the Laboratory. One of the most 
important investigations now completed concerns 
age-hardening properties, which have been found to 
vary considerably with the purity of the aluminium 
used. Nowadays aluminium is commercially pro- 
duced with a purity of 99-995 per cent. or even 
better; data regarding the influence of various 
ingredients on desirable properties have therefore 
an industrial significance. With this in view an 
investigation has been made into the age-hardening 
of 4 per cent. copper-aluminium alloys containing 
| per cent. silicon and up to 0-6 per cent. iron, 
either separately or in combination. The effects of 
these additions were found to be generally detri- 
mental, to an extent varying with temperature. 
Thus, the addition of 0-1 per cent. iron was found 
to inhibit ageing at room temperature, but not at 
higher temperatures in the region of 100 deg. C. to 
150 deg. C. where maximum hardnesses of 100 
Brinell to 108 Brinell were reached after four days. 
These values may be compared with H, = 68 for 
the alloy at temperatures up to 50 deg. C. Fairly 
similar results were obtained from the addition of 
0-1 per cent. silicon, although the age-hardening of 
this alloy was rather more marked at room tempera- 
ture, Brinell values approaching 80 being reached 
after four or five days. The quaternary alloy 
containing 4 per cent. copper, 0-1 per cent. silicon, 
and 0-6 per cent. iron revealed no age-hardening 
properties at temperatures up to 50 deg. C. and an 
inhibiting effect, i.¢c., a gradual secular softening 
after a rapid initial increase of hardness, at 200 deg. C. 
At 100 deg. C. and 150 deg. C., however, hardening 
wogressed continuously for eight days and showed 
fndications of continuing for some time thereafter. 
It is noteworthy that the usual methods of metallur- 
gical examination of these copper-aluminium alloys 
have been valuably supplemented at each stage of 
the experiments by X-ray analyses of single crystals. 
In a related general study of age-hardening, the 
properties of aluminium alloys have been compared 
with other age-hardening systems, such as those 
represented by the alloys of copper with beryllium 
and with silver, interesting conclusions being drawn 
regarding the nature of the age-hardening process 
in its earlier stages. 

As a corollary to the work, of one or two years 
past, on the valuable influence of titanium in 
refining the grain and improving the casting proper- 
ties of aluminium alloys, a recent investigation has 
been devoted to the influence of such small additions 
of titanium on mechanical properties. Tests have 
now been completed on Y-alloy, on L. 11 (7 per cent. 
copper-aluminium) and on L. 5 (copper-zinc-alumi- 
nium), the general result being that no significant 
changes in mechanical properties follow additions 
of titanium up to 0-15 per cent. Bars in the “ sand- 
cast, as-cast "’ condition tend to show slight increases 
in tensile strength and fatigue limit as the titanium 
content is increased above 0-08 per cent. Chill-cast 
and heat-treated bars, conversely, tend to have 
their mechanical properties impaired. In no case 
so far tested, however, has any marked change been 
produced by titanium additions in the small propor- 
tions requisite to give grain refinement. 

The present production of metals having a very 
high degree of purity, and the consequent avoidance 
of the effects of small traces of metallic impurities, 
have recently been discovered to exert so important 
an influence on the properties of alloys as to suggest 
that the undesirable qualities of certain otherwise 
excellent light alloys developed many years ago 
might be eliminated if constituents of high purity 
were used. An attract.ve subject for such a review 
is provided by E-alloy, a light aluminium alloy 
containing 2-5 per cent. of copper, 20 per cent. of 
zinc, and less than 1 per cent. each of magnesium, 
manganese, iron and silicon. E-alloy came into 
prominence in 1921 on the publication, by the 
Institution of Mechanical Engineers, of the 11th 
Report of the Alloys Research Committee. It was 
developed experimentally at the National Physical 
Laboratory, manufactured on an industrial scale 
for the Royal Airship Works at Cardington, and 
appeared to be a most promising material from the 
fact that, after being quenched from 400 deg. C. 
and aged for five days, it yielded tensile strengths 
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of over 40 tons per square inch. This result marked 
a considerable advance on nearly every light alloy 
previously produced, but this advantage in respect 
of tensile strength was unfortunately so marred by 
a tendency towards intercrystalline corrosion as 
seriously to reduce its practical utility. A fresh 
examination of this alloy has recently been carried 
out on specimens made from constituents of excep- 
tionally high purity. No improvement has, however, 
been achieved in this way. Nevertheless, the unusual 
features exhibited by E-alloy of cracking spontane- 
ously under prolonged stress and of losing that 
property after certain forms of heat-treatment, is 
being made to serve a useful purpose in a new 
investigation recently commenced into the nature 
and causes of intercrystalline attack on metals and 
alloys. For this purpose a range of alloys of similar 
composition are being stressed under different 
conditions and the time required for failure to occur 
is being noted. This research is not, of course, 
being limited to aluminium alloys, but extends also 
to a range of brasses, for which the process of inter- 
erystalline attack by chemical reagents is being 
followed microscopically. This sort of attack is 
proving as a rule to be highly specific, being influ- 
enced simultaneously by the natures of the alloy 
and of the reagent. 

As illustrating the bearing of metallurgical 
research on foundry practice, reference may be 
made to a recent determination of the volumetric 
shrinkage of certain aluminium alloys during the 
process of solidification. The experiment was 
carried out in a clay-alumina melting pot about 
8 in. high comprising a lower cylinder, joined by a 
short conical connection to an upper cylinder of 
smaller diameter and open at the top. The small 
section of the upper portion produced a change of 
level of 1 cm. for 1 per cent. change in volume of 
metal. To ensure that solidification should always 
proceed from the bottom upwards, a heating coil, 
additional to that of the vertical resistance furnace 
in which the melting was conducted, was wound on 
a silica tube and surrounded the neck of the melting 
pot. The surface level was observed visually by the 
aid of a nichrome wire, suspended from a micro- 
meter, which was adjusted until its lower end was 
observed to be just in contact with the almost flat, 
concave upwards, meniscus of the falling liquid 
aluminium. In this way a total drop of over 2 in. 
was measured in the surface during the 2 hours to 
6 hours occupied by solidification. The result 
obtained for a practically pure aluminium containing 
0-1 per cent. iron and 0-05 per cent. silicon was a 
shrinkage of 6-7 per cent. in volume. Further 
experiments showed that the effect of silicon in 
large proportions was to decrease the shrinkage, the 
value for a nearly eutectoid aluminium alloy con- 
taining about 12-7 per cent. silicon, along with 
small proportions of iron and titanium impurities, 
being 3-55 per cent. It is perhaps worth while 
noting that while these results have a bearing on 
the formation of pipes in aluminium-alloy castings 
the size of the pipe cannot be regarded as propor- 
tional to the shrinkage of the metal during solidifica- 
tion, since the formation of pipes is influenced by a 
number of additional factors. 

Alloys of Iron.—The study of metals and alloys 
in a state of the highest attainable degree of purity 
is well exemplified by the important and compre- 
hensive work of the Metallurgical Department on 
the alloys of iron. As a basis for these experiments 
relatively large quantities of high-purity iron of 
uniformly reproducible quality are demanded, and 
the method eventually adopted (after extensive 
trials) for its preparation has proved so satisfactory 
that a plant has been set to work solely for experi- 
mental production. The process—a chemical one— 
involves decomposition of ferrous chloride by steam 
within carefully controlled limits of temperature, 
followed by reduction in hydrogen. The iron thus 
obtained, in spongy form, is twice melted before use 
in a high-frequency furnace, first in a hydrogen 
atmosphere and afterwards in vacuo. The same 
quality of high purity is naturally requisite in the 
substances with which the iron is alloyed for the 
present studies. In addition, a good deal of trouble- 
some, but successful, experimental work has been 
necessary in order to secure alloys free from oxygen 
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This last remark applies especially to what may 
be termed the alloys of iron and sulphur, such 
impurities having led early investigators to draw 
false conclusions as to the presence of two immiscible 
liquid layers in the iron-sulphur system, whereas no 
such gap in the equilibrium diagram is found when 
the alloying addition is a pure sulphide obtained 
by heating well-crystallised natural pyrites, or by 
repeatedly fusing the sulphide with excess of sulphur 
to remove oxygen. Although the chief metallurgical 
interest in the iron-sulphur system is confined to 
alloys containing only minute proportions of sulphur, 
the extent to which iron sulphide is soluble in solid 
iron is of great importance in the manufacture of 
technical steels. At the Laboratory this solubility 
is now in course of systematic determination over 
a range of admixture up to 0-1 per cent. of sulphur. 
Microscopical as well as thermal methods are being 
used to determine the sulphur content at various 
stages fixed by quenching from different tempera- 
tures, and it may also be found desirable to check 
the results so obtained by observations of electrical 
conductivity or lattice parameter. The effects of 
small proportions of manganese, carbon, nickel, 
silicon and phosphorus on the solubility of sulphur 
in iron are also to be studied. It is expected that 
no more than small additions of these other elements 
will be required to produce the full effect. 

Further progress has also been made during the 
year in the study of the alloys of iron and manganese, 
more especially as regards the X-ray examination 
of alloys near the iron end of the series, where a 
phase change occurs at about 200 deg. C. Substan- 
tial advance has also been made in the revision of 
the iron-carbon system. Recent technical improve- 
ments in the thermal method of examination here 
adopted, and the experimental facilities available 
by the general use of a high-frequency furnace, have 
enabled the delta region, comprising liquidus, 
solidus, and peritectic, to be completely surveyed 
over the range of alloys up to 1 per cent. of carbon. 
Quenching experiments are now in hand to investi- 
gate the transformations in the solid state. 

Finally, a fresh attack is being made on the alloys 
of iron and nickel. It is rather remarkable that 
this alloy, which occurs naturally in the form of 
meteorites, and which is composed of two very 
common metals, should present an exceptionally 
difficult metallurgical problem. Nevertheless, the 
constitution of the system is very uncertain and 
quite insupportable discrepancies exist among the 
results hitherto obtained by previous workers. On 
the other hand, the engineering and _ scientific 
importance of the system is already widely known, 
accepted, and tending to increase with growing 
knowledge. Thus, apart from the nickel steels 
used for structural and special engineering purposes, 
there exists a valuable range of iron alloys containing 
about 36 per cent. nickel, including the metal Invar, 
whose coefficient of thermal expansion is exceedingly 
small. Towards the nickel end of the system is 
Permalloy, the alloy of iron containing 78-5 per 
cent. nickel, with exceptional magnetic properties 
of low hysteresis and high permeability. There is 
some ground for the suspicion that part at least 
of the existing uncertainty as to the constitution 
of the iron-nickel alloys is due to impurities in the 
materials used in past experiments. Quite trifling 
proportions of carbon, for example, are being found 
influential, especially in regard to the development 
of a martensitic structure. The work in prospect 
at the Laboratory will accordingly be carried out 
with iron dnd nickel of the highest attainable purity, 
such precautions as successive meltings by induction 
furnaces in refractories of pure alumina being taken 
as a matter of course. 

Materials for Use at High Temperatures.—The 
importance of conducting experimental work with 
material of a high degree of purity is not limited 
to studies of the constitution of alloys, but finds 
scope also in another of the major divisions of 
metallurgical research, devoted to the properties of 
engineering materials at high temperatures. Quite 
a short while ago, for instance, it was discovered 
that the creep, under prolonged loading at high 
temperature, of low-carbon steel, wrought iron and 
carbonyl iron, exhibited striking differences betwee” 
similar samples of these materials differing only 





and traces of carbon. 





very slightly in chemical composition. It has 
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consequently been found necessary to review this 
work fundamentally, and creep experiments are 
now in progress on iron, and its alloys with carbon, 
made at the Laboratory from the high purity 
constituents now more readily available. The creep 
behaviour of simple carbon steels is being examined 
at temperatures both above and below that of 
transformation to austenite. The effect of molyb- 
denum on creep properties is also under investiga- 
tion by the comparison of two steels, one a plain 
carbon steel containing 0-15 per cent. carbon, the 
other of similar composition but containing in 
addition 0-5 per cent. of molybdenum. It has 
been found that the structure of steels has a marked 
influence on their creep resistance, and the above- 
mentioned carbon and molybdenum steels are 
accordingly being tested in the normalised, annealed, 
coarsened, hardened-and-tempered, and cold-worked 
conditions. A further fundamental question still 
uncompletely resolved is the relation between age- 
hardening and creep behaviour. Tests are therefore 
in progress on a number of non-ferrous alloys, 
including a nickel-silicon-copper alloy, and an alloy 
of aluminium, which have marked age-hardening 
properties. 

Collaterally with the foregoing work, and more 
directly associated with the creep tests on alloy 
steels, especially those containing molybdenum, is 
proceeding a series of experiments directed to the 
development of improved steels for high temperature 
use. The actual improvement of creep resistance 
has proved to be less difficult than the retention of 
good mechanical properties at the same time. In 
particular, many of the most satisfactory alloy 
steels from the point of view of creep resistance 
have an increased tendency to fail at high tempera- 
ture by intercrystalline cracking. It appears 
probable that most steels, having properties which 
would enable them to withstand prolonged stress 
at high temperature, would eventually fail by inter- 
crystalline cracking, but it may be possible to 
counteract or greatly retard this tendency by 
additions to the basic alloys. The problem is 
therefore being closely and systematically studied 
along these lines. 

Among high-temperature research work completed 
during the past year is a study of a series of cast 
irons from which instructive conclusions can be 
drawn regarding the relation between mechanical 
and metallurgical deterioration. In the case of 
ordinary cast iron, for example, or low alloy nickel- 
chromium irons, most of the decomposition of 
pearlitic cementite to graphite apparently takes 
place before the material is machined and put into 
service. Consequently although these irons retain 
useful strength up to temperatures of 538 deg. C. 
(1,000 deg. F.), they exhibit greater rates of growth 
and creep than could be permitted in plant using 
superheated steam at that temperature. If, 
however, either of these irons is heat-treated for 
some days at a higher temperature—say, 650 deg. C. 
—its creep properties are very considerably improved. 
Alternatively other alloying constituents have been 
found effectual. For example, Silal iron, containing 
6 per cent. of silicon, has proved to be as good in 
the cast condition as the ordinary cast iron or 
nickel-chromium irons are after special heat treat- 
ment. Nevertheless a high nickel-chromium-copper 
austenitic cast iron, like Niresist, though showing 
good creep resistance up to 1,000 deg. F., was found 
susceptible of further improvement by heat treat- 
ment. With general regard to the austenitic cast 
irons, it appears that composition affects their 
behaviour at high temperature in a very variable 
manner. Over the range from 370 deg. C. to 
538 deg. C., for example, for which an iron containing 
nickel, chromium and copper behaved well, a 
comparable alloy containing similar proportions of 
nickel and chromium, but containing no copper, 
broke down within that temperature range and 
suffered rapid increases in the rates of growth and 
creep; and yet, at the much higher temperature 
of 850 deg. C., the alloy without copper gave 


decidedly the better performance. 

An interesting feature incidental to these tests of 
cast iron was the discovery that the life of the iron 
was beneficially more influenced by the texture 
than by the thickness of the scale formed by 


both these factors is accordingly included in another 
research, directed to a further important practical 
aspect of the behaviour of materials at high tempera- 
ture, in which specimens of steel are being subject 
simultaneously to prolonged stress and the action 
of superheated steam. A complication occurs in 
this work, however, since it has been found that the 
formation of scale differs according to whether the 
steam heating is continuous or intermittent. This 
additional variable is accordingly receiving experi- 
mental consideration. In a somewhat related 
investigation, concerned with the failure by cracking 
of unstressed boiler-plate material subject to attack 
by caustic solutions, the progress of deterioration 
has been followed through its successive stages by 
microscopic examination of steel cylinders in which 
a corrosive solution is heated by external means. 
A stage has been reached in this part of the work 
at which the results can satisfactorily be analysed 
and conclusions drawn, but the combination of 
prolonged stress with exposure to caustic solution 
remains for further investigation. The scope of 
these experiments covers plain, riveted, and welded 
specimens of boiler plate, some of which are being 
directly stressed in a pressure vessel containing 
caustic solutions, while others are undergoing alter- 
nating stress at atmospheric pressure in an open 
caustic bath. 


(To be continued.) 
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Thermodynamic Properties of Steam, Including Data 
for the Liquid and Solid Phases. By Josernx H. KEENAN 
and Freperick G. Keyes. New York: John Wiley 
and Sons, Incorporated. London: Chapman and 
Hall, Limited. [Price 13s. 6d. net.] 

Brrore dealing with these new steam tables it 

may be of interest to refer, in retrospect, to those 

published by R. Mollier thirty years ago. The 
latter were based almost entirely on Callendar’s 
equation of state of 1900 and on Knoblauch, Linde 
and Klebe’s measurements on saturated and super- 

heated steam up to 180 deg. C., made in 1905. 

Neither Knoblauch and Jakob’s measurements of 

the specific heat of superheated steam, nor Dieterici’s 

experiments on latent heat, had then been published, 
but nevertheless young Mollier had sufficient courage 
to extend his diagram up to 20 atmospheres and 

500 deg. C. 

The firm foundations of the new American tables 
are in marked contrast with this weak basis. In 
them the results of foreign research work on steam 
are considered and made use of in places, especially 
for checking the American results, but the whole 
of the main structure is of American origin, com- 
mencing with the famous Joule-Thomson experi- 
ments of Davis and Kleinschmidt, continuing with 
the calorimetric measurements of Osborne and his 
staff at the Bureau of Standards and with the 
volumetric measurements of Keyes and his co- 
workers at the Massachusetts Institute of Tech- 
nology, and concluding with Gordon’s theoretical 
calculations of the specific heat at zero pressure 
from the energy of the molecule, and with Keyes’ 
practical equation of state. Almost the whole of 
the new tables are developed from the latter volume 
equation, a small part only of them having been 
produced by graphical methods. The Munich 
Tables, on the other hand, are developed from 
Knoblauch and his collaborators’ experiments on 
the specific heat of steam and from Hausen’s 
system of equations, while the revised Callendar 
Tables are mainly based on Callendar’s equation 
of state and on his successors’ measurements of the 
total heat. 

Thus the various national tables, notwithstanding 

the different systems of units employed and certain 

peculiarities of origin, come more nearly into agree- 
ment and approach more closely to the truth as 
each new edition appears. This is due in large 
measure to the clearing-house activities of the 

International Steam Table Conferences. At these 

Conferences, held in 1929, 1930 and 1934, leading 

research workers on steam have had opportunities 

for discussing their experiences and for reaching 
agreement on such values as seemed to be most 





A close scrutiny of 


exposure to high temperature. 





Since the first of these Conferences, various new 
editions of national tabies have been published, 
Keenan’s Steam Tables, appearing in 1930, while 
the new Keenan and Keyes’ Tables are, we believe, 
the first to be published since the 1934 Conference. 
While Keenan confined himself to the publication 
of steam tables and Mollier diagrams only, Keenan 
and Keyes have commenced their work with an 
introduction which gives a survey of the historical 
development of the subject, an explanation of the 
formule and methods used, and also, to some extent, 
a comparison with the results of other workers ; 
such, for example, as the specific heats according 
to Knoblauch and Koch and the Joule-Thomson 
‘ coefficients according to Davis and Kleinschmidt. 
It is interesting to note that the authors find that 
this coefficient differs from zero at zero pressure, 
this being in accordance with a statement in a paper 
by Jakob, although Jacyna has recently contested it. 

With regard to details, we notice that the term 
** total heat ” has now been changed to “ enthalpy,” 
but the general arrangement of the new tables 
remains the same as that of Keenan’s Tables. The 
data for saturated steam have been completed by 
giving the pressure in inches of mercury up to 
308 deg. F. and by employing smaller temperature 
intervals in the critical region. It may be of 
interest to mention that the liquid volume at 
705 deg. F. is now given as about 5 per cent. lower 
than formerly. The saturation table, dependent 
upon pressure, has been extended by a column for 
the internal energy, and that for superheated steam 
has been extended from 1,000 deg. F. to 1,600 deg. F., 
and from 3,500 lb. per square inch to 5,500 lb. per 
square inch. This is a clear indication of the 
progress made in research during the past six years. 
It is noteworthy, however, that the highest point 
previously reached, viz., 1,000 deg. F. and 3,500 lb. 
per square inch, differs by only 3 per cent. in 
volume, 2} per cent. in enthalpy, and 2 per cent. in 
entropy from the same point in the former Keenan’s 
Tables. 

Table IV, which deals with compressed liquid up 

to 705 deg. F. and 6,000 lb. per square inch, and is 
accompanied by a diagram of enthalpy changes for 
constant entropy, is entirely new, as also is Table V, 
entitled Saturation: Solid-Vapor, which extends 
down to — 40 deg. F. Four diagrams of the 
specific heat of water and steam up to the highest 
temperature and pressure are new and instructive, 
and an entropy-temperature diagram, which is 
very clearly reproduced in two colours, should be 
mentioned. Two small tables of viscosity and heat 
conductivity are a further innovation, but the need 
for them may be questioned ; they are not properly 
thermodynamical quantities, and are rarely used in 
thermodynamical calculations. Moreover, know- 
ledge concerning them has not yet attained to the 
high standard of the other properties dealt with in 
the book. Finally, a table of conversion factors is 
included, as in Keenan’s Tables, and a large-scale 
Mollier diagram covering the whole range of the 
tables is enclosed as usual. 
In conclusion, we may express the view that the 
Keenan and Keyes’ Tables form a new standard 
work which will be readily accepted and extensively 
employed by engineers. We are also in agreement 
with the authors’ opinion that the knowledge of the 
properties of steam has now reached a state which 
will ensure a considerable degree of permanence to 
the present Tables, and which also justifies the 
immense labour involved in the calculations. 
These, it is stated, are mainly due to Dr. Carol Anger 
Rieke. 


Analysis and Design of Steel Structures. By PRorgessor 
A. H. Fuxwer, 8c.D., and Proressor F. Kerexgs. 
New York: D. Van Nostrand Company, Incorporated, 
London: Macmillan and Company, Limited, [Price 
25s. net.) 


ENGINEERS are always glad to welcome the publica- 
tion of a text-book in which the elements of analysis 


and of detailing are considered together as comple- 


mentary branches of the subject of design. The 


analytical treatment is necessarily more elementary 


than in treatises devoted exclusively to theory, and 


practical applications are more limited than in the 
workshop or the drawing office. In this book the 
balance between theory and practice is nicely 





definite as well as on the tolerances to be allowed. 


held ; the subject-matter is well chosen and the 
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arrangement good. 
and girders, and the frameworks of industrial and|it into sheet, bar and wire. An _ introduction 
multi-storey buildings are considered at some|surveys the present position of the metal in world 
length. There are also chapters on statically-| economics, and distinguishes between applications 
indeterminate structures, continuous frames andj|of crude tungsten and of the pure metal. The 
secondary stresses, while American standard specifi- | preparation, purification and reduction of tungstic 
cations for steel railwey bridges and for highway | oxide occupy separate chapters, although there are 
bridges are given in two appendices. | only thirteen chapters altogether; a fact which 

Although there are well over 500 pages of text,| emphasises that the finished product depends so 
not counting the specifications, not much could! much on initial stages and on the original grain size 
omitted, but several passages well) of the oxide. In giving typical analyses of tungstic 
deserve to be rewritten. Thus one paragraph in|acid and sodium tungstate, the author quotes 
the chapter on impact reads as follows :—“ In rail-| figures for an American product of 1924; it would 
road bridges, impact is caused by the action of| have been more satisfactory to quote the analyses 
imperfectly balanced drive wheels, irregularities in ofa British firm marketing superior products. After 
track and wheels, and the swaying of trains. 


usefully be 


These | passing to chapters on the manufacture of ductile 
factors may build up excessive vibrations, which | tungsten, its metallography, effects of cold working 
cause high impact stresses when they coincide with|and annealing, and properties of tungsten as a 
the natural vibration of a structure.’’ If the/| function of temperature, there follows an account 
student knows anything at all about impact this | of thermionic emission written by Dr. Reimann, and 
paragraph is unnecessary, and if he knows nothing, | of tungsten-iron alloys and steels by Mr. J. H. G. 
then it is misleading. ‘* Imperfectly balanced ”’ is a} Monypenny. Collaboration has also been successful 
very loose way of stating that weights are incor-| in a chapter on tungsten carbide and alloys. In this 
purated in the driving wheels in order to balance the | as in others, including one on industrial procedure, 
reciprocating mechanism of the locomotive, while | some indication would have been welcomed of the 
‘swaying "’ is a secondary effect due to balancing | relative importance or extent of use of alternative 
and to the irregularities of track and wheels referred | processes. Moreover, further details on tungsten 
to, and is not a primary cause of impact; and| electrodes might have been given, on the effect of 


excessive vibrations do not build up unless the period | grain structure and the effect of structure of the | 


of the forced oscillation coincides *‘ with the natural | original oxide and speed of reduction. That this is 
vibration of the structure.”’ an important topic is realised by the statement of 
Another instance of too much being left to the|a prominent American concern that ten times as 
imagination or the intelligence of the student is in| much tungsten is used for making electrical contacts 
the treatment of unsymmetrical bending. The | as for filaments. The index can hardly be said to 
authors derive the S-polygon for the simplest | be complete ; one looks in vain for such names as 
possible case, that of a uniform rectangular section,| Fink and Jones and Sauerwald. The material 
and then ask the student to apply the method to| actually included in the book is excellent in every 
I-beams, channels and angle sections, giving only | way, the author having provided a book essential 
a brief and not particularly clear outline of procedure. | to metallurgist, chemist, and all who come into 
Such small indications that the text might be | contact with the metal. 
improved in detail are perhaps excusable regarding a 
book which, although stated by the authors to have 
been based on mimeographed lecture notes, has 
evidently been written rather than collected for the | 
Press. There are many references to recent American 
and Canadian technical papers, and although the 
drawings of one pin-connected bridge are included 
& necessary inclusion perhaps, in view of the large 
number of such bridges still in use in America—the 
illustrations are modern and well chosen. The 
printing and production of the book reach a com- 


| Elektrische Maschinen. By Dn. R. Ricnter. Volume lV. 
Die Induktionsmaschinen. Berlin: Julius Springer. 
[Price 30 marks.] 
| THIs treatise on induction motors is the fourth 
| volume on electric machines published by Professor 
Richter, of Carlsruhe, and there is yet a fifth volume 
on alternating-current commutator machines to 
follow. In this contribution to electrical literature, 
the author is following his distinguished predecessor, 
| Professor E. Arnold, both in range and depth of 
mendably high standard. | treatment. The present volume is essentially a 
| treatise, and is intended for those who wish to make 
Tungsten—A Treatise on its Metallurgy, Properties and | ®0 intensive study of the action and performance 
ipplications. By ©. J. of induction machines. In the first quarter of the 
man and Hall, Limited. book harmonics are ignored, and the consequent 
THimtTy years ago the first patent was taken out for | simpler treatment gives a better insight into the 
making tungsten filaments for electric lamps.| physical properties. The influence of harmonics 
Since that date the rise of the tungsten industry | on the behaviour of the induction motor is seen in 
has been remarkable, and to-day the metal with | the parasitic torques at starting, and in the produc- 
the highest melting-point, which still cannot be} tion of noise. The discussion is very thorough, 
melted in any refractory, occupies an important | but none too easy for quick reference. After a care- 
position in industry. Just as tantalum was displaced | ful reading the designer will find it advantageous to 
by tungsten in filaments years ago, so was it feared | make his own notes. 
by some that tungsten would decline when more| Another interesting section is devoted to high 
efficient sources of thermionic emission were dis- | starting-torque cage motors. There is ample material 
covered. 
just as tantalum progressed to new uses so has|eddy currents. The calculation of the magnetising 
tungsten been applied in many major directions. | current might well have been dealt with in a more 
Indeed, if it were only for the applications of| practical way. In the section on speed control, 
tungsten compounds in industry the element would | the methods of changing the number of phases 
repay close attention. Dr. Smithells has done a/ are not as comprehensive as they might be. The 
great service in writing a second edition of his| last two chapters deal with testing and design. 
treatise which appeared ten years ago. The new} Altogether, this is an excellent book. Indeed, 
volume is double the size of the old. It might 
easily have been trebled in size, so as to include | to learn German in order to master it. 
information regarding what the various concerns aa 
are doing which produce tungsten and articles 
formed from it. In particular, details would be Marsuatt, M.A. London: The Southern 
interesting of the activities of the Fansteel Corpora-| Company. [Price 17s. 6d.) 
tion in the United States; and since “* Applications *|'To the railway historian in the South of England 
are covered, this excellent treatise would have; the Southern Railway stands in a position not 
gained in completeness by the inclusion of a survey of | unlike that of the old North Eastern Railway to 
applications in the chemical field. ’ 


SmMiTHELLs. London: Chap 


[Price 25s. net.) 


| I'he History of the Southern Railway. By C. F. 
Railway 


In spite of this, praise must be meted to the author | trace a direct descent from the time when the steam | the generous space of 700 pages. 
locomotive was not, and horses drew chaldrons | ever, it can be said that the selection has been well 


and his collaborators for gathering together so care- 


Denby |". , 
mile from the line. 


Roof and bridge trusses, beams | which resisted all ordinary treatments to convert | roads. 














Such fears have proved groundless, for| here for those who delight in the calculation of | 


| 


| 
| 


| 
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In 1836, the opening of the London and 
Greenwich Railway introduced the locomotive to 
London, although this was not its first appearance 
in the area now covered by the Southern Railway, 
that distinction belonging to the Invicta, of the 
Canterbury and Whitstable Railway. The centen- 
ary of the London and Greenwich Railway was, 
however, a very appropriate occasion for the publica. 
tion of a general history of the system which 
developed from these small beginnings, and the 
Southern Railway Company is to be congratulated 
on the manner in which advantage has been taken of it, 

According to the title-page, Mr. Dendy Marshal! 
claims to be no more than a compiler, but that 
description must be true of any railway historian 
who aims at accuracy of detail, for no work of this 
nature can avoid a considerable reliance on previous 
writers and on information supplied from official! 
records. The most cursory glance through the 
book reveals, however, that the debt which it owes 
to his own collection of historical material is no 
small one, especially in the matter of illustrations, 
many of them from rare prints, which are excellently 
reproduced. 

The work is planned in seven sections, dealing, 
respectively, with the earliest railways in the 
south of England ; the London and South Western, 
London, Brighton and South Coast, and the South 
Eastern and Chatham Railways; the Southern 
Railway ; steamers and docks; and, finally, a 
section principally devoted to statistical details, 
followed by a bibliography and a comprehensive 
index. There are two folding plans, showing the 
layout of Waterloo station in 1900 and as completed 
in 1922; and four coloured plates. One of these 
shows the South Eastern Railway’s engine No. 13, 
built in 1842 by Sharp, Roberts and Company, and 
two others illustrate, respectively, Stroudley’s single 
** Shanklin,” and a typical “ Terrier,’ and a Billin- 
ton 4-4-0 express engine and the Marsh 4-6-2 tank 
engine “‘ Abergavenny.” The fourth plate repro- 
duces a Navy Week poster which, striking as it is, 
inevitably induces a feeling of regret that the plate 
was not devoted to some subject of more definitely 
historical interest. A number of maps are inserted 
in the text, but these, also, leave a good deal to be 
desired. 

Although the actual liveries of the several com- 
panies’ engines are not reproduced, with the excep- 
tion of the four L.B. and S.C.R. engines mentioned 
above, various drawings of early engines are given, 
and the lists of locomotives owned are as complete 
as they could be made. , Carriage and wagon stock 
is less fully treated, and those readers whose interest 
lies in railway electrification may feel that this 
phase of development also has received rather less 
detailed attention than the magnitude of the under- 
taking deserves; but in this respect it might be 
pleaded, with justification, that full particulars of 
the Southern Railway electrification have been 
published, as the work progressed, and render 
unnecessary a lengthy recapitulation, possibly at 
the expense of other matter not so familiar to the 
average individual. 

What appear to be certain minor inaccuracies 
occur in connection with the description of the 
London and Croydon Railway, the line of which 
follows the route of the old Croydon Canal rather 
more closely than the references would suggest, 
while departing from it between Croydon and 
Norwood Junction. It would be interesting, too, 
to know what grounds there are for the statement 
that the Croydon and Forest Hill engine houses of 
the Croydon atmospheric railway are still in exist- 


| it is the kind of work that will encourage a scholar | ence, the former as a waterworks pumping station. 


The oldest pumping station of the Croydon water- 
works was not built until four years after the 
atmospheric system was abandoned, and is half a 


It is difficult to review a book of this character 
otherwise than by giving an outline of its contents 
and commenting on a few isolated points. The 
mass of material inviting inclusion in such a work 


his fellow enthusiast of the north, in that it can] is so great that omissions are unavoidable, even in 


In general, how- 


fully the world’s scattered knowledge concerning | along cast-iron plateways with a relative ease which, | adapted to the majority of needs, bearing in mind 


this metal. 
of special 


metallurgical methods over 





It is an absorbing account of the victory if the contemporary writers are to be believed, | that this is a book intended for popular consumption, 
a metal|spoke volumes for the badness of the ordinary | and not for the historian only. 
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250-TON PONTOON CRANE; 


CONSTRUCTED BY MESSRS. WERF 


GUSTO, 


ENGINEERING. 


MANCHESTER SHIP CANAL 


LIMITED, SCHIEDAM, HOLLAND. 








250-TON FLOATING CRANE FOR 
LOCK-GATE HANDLING. 


A NOTABLE addition has just been made to the already 
extensive fleet of the Manchester Ship Canal Com- 
pany, King-street, Manchester, by the 250-ton floating 
crane shown in the accompanying illustration. The 
floating crane equipment has hitherto consisted of one 
60-ton and two 10-ton cranes, and the new crane has 
been designed for handling lock gates and for salvage 
work, the capacity when engaged in such duties being 
250 tons. The crane can, however, be used for general 
traffic work, an auxiliary lift of 125 tons being fitted 
for this purpose. The builders are Messrs. Werf Gusto 
Limited, Schiedam, Holland, a firm whose cranes are 
also to be seen in the this country on the Rivers Tyne, 
Humber and Mersey. The dimensions of the pontoon 
have been determined by those of the locks on the 
Ship Canal and are: overall length 147 ft., overall 
width 44 ft. 3 in., and mean draught, unloaded, 6 ft. 6 in. 
The effective length can, however, be increased by 
means of two auxiliary pontoons, which are normally 
carried aft, but which can be swung outboard and 
dropped into the water, thus increasing the stability 
of the crane in the fore and aft direction ; a valuable 
asset, particularly when the crane is being used on 
salvage work. The crane is shown in the illustration 
with the jib raised for transport. The extreme height 
from the water line to the top of the superstructure is 
69 ft., a dimension which will permit of the crane being 
passed under the bridges of the canal. 

The various motions are electrically operated through- 
out, there being independent motors, with Ward- 
Leonard control, for the 250 ton lift, the 125 ton lift, 
slewing and derricking, and for the 10-ton trolley which 
runs along the jib. In order to maintain an even keel 
when the jib is being slewed with a load, a ballast 
car with a transverse motion is provided at the after 
part of the pontoon. This car is traversed as required 
by a motor-driven screw. An unusual feature is pro- 
vision for raising the jib as a whole; that is, raising its 
pivotal point. This enables additional headroom to be 
secured for the lifting tackle at the end of the jib as 
may be required for traffic work. This vertical traverse 
is effected by a pair of heavy motor-driven screws, 
which can be made out between the jib and the super- 
structure. The operating current is supplied by a 
self-contained steam generating set. This consists of a 
coal-fired natural-draught Scotch boiler having a heat- 
ing surface of 970 sq. ft. and a working pressure of 
130 lb. per square inch. The engine develops about 
200 ih.p. at 500 r.p.m. and is provided with forced 
lubrication. The auxiliaries comprise pumps, con- 
denser, lighting set and a compressed-air plant for 
salvage work. For manceuvring there are four steam 
capstans with the necessary fairleads, rollers and moor- 
ing bitts. The comfort of the personnel has been 
carefully studied. There are roomy and well-furnished 
cabins for officers and crew, including separate mess 
rooms for both. The sanitary arrangements include 
running water in the officers’ cabins, independent 
lavatories, steam heating and adequate ventilation. 
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| There is a galley and pantry, and the whole of the 
accommodation is electrically lighted. The hull of 
the pontoon and the entire equipment of the crane has 
been designed to comply with the highest require- 
ments of Lloyd’s Registry and the Board of Trade. We 
understand that the crane, before delivery, successfully 
completed a series of exhaustive tests at the builder’s 
works at Schiedam before technical representatives of 
the Manchester Ship Canal Company, which company 
gave valuable assistance and collaborated in the design 
and construction of the crane. 








STRONTIUM IN INDUSTRY. 


Or the three metals, calcium, strontium and barium 
constituting one of Dobereiner’s triads, the first has 
become widely known in commerce in connection with 
lime and all its products, with calcium carbide, cyana- 
mide, phosphates, and many other prominent materials. 
Barium and strontium are less known, although barytes 
is, certainly, one example in which barium is common. 
Strontium, though important in theoretical chemistry, 
has yet to win its place as regards utility, for, although 
well-distributed deposits are known, they are rarely 
sufficiently concentrated to be worked economically. 
The possibilities of strontium are raised by the second 
edition of a report entitled Strontium Minerals, by 
Mr. E. H. Beard, published by the Imperial Institute 
at ls. 6d. net. The subject is one which concerns this 
country deeply, since the United Kingdom possesses 
the most important source of celestite or strontium 
sulphate in the world. As with barium, the sulphate 
deposits predominate over the carbonate as raw 
material, the latter, known as strontianite, being 
mined in Westphalia. Unlike the case of barium 
deposits, our supplies of strontium minerals from Yate, 
Gloucestershire, meet with little competition in the 
market. 

With so many examples of less common metals 
assuming prominence within recent years, the position 
of strontium is interesting. Although English celestite 
deposits are economical to work, they are sporadic in 
occurrence, and mining methods are consequently 
primitive. After location by boring tool, small pits are 
dug and the mineral is followed laterally. The powdered, 
celestite or * strontium white,” resulting from concen- 
trating and grinding, enters into paints, both as pigment 
and brightening agent, into fillers for rubber and 
plastics, and into sealing compounds for electric 
batteries. Although more expensive than barytes, the 
material possesses some compensation in its lower 
density. British celestite has advantages over German 
strontianite as a raw material for preparing strontium 
compounds, the high proportion of calcium carbonate 
in strontianite vitiating its application. Celestite is 
reduced with powdered coal and the sulphide dissolved 
up for further conversion. For some years the 
‘* strontia treatment,” or Scheibler process, for working 
up beet-sugar molasses, has been available, but only 
one refinery in Germany as yet uses this recovery 
method. Since, however, Krause has discovered 
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recently a more efficient method using both lime and 
strontia, this application may extend in the future. 
Another direction in which strontium salts are employed 
is in pyrotechny, particularly in the United States, 
where railway flares, utilising the well-known flame 
coloration imparted by the metal vapour, are standard 
|equipment. In producing high-grade basic open- 
| hearth steels, German concerns have used strontianite 
| alone or with lime as a scavenger for removing sulphur 
| and phosphorus. 
The metal itself is of the hardness of lead, and only 
lead alloys seem to have attracted much attention. 
These have been studied with a view to increasing the 
| durability of metal for electric storage batteries 
Strontium may be added to copper to prevent blow- 
| holes in castings, the electrical conductivity being little 
| affected by the small proportion necessary. Lead- 
| bearing alloys containing the metal, and strontium 
alloys containing copper, lead, tin, and zinc used for 
purifying alloys, are examples of minor attempts to 
develop the metal in commerce. As a “ getter” in 
| radio valves, i.e., for removing the last traces of gases, 
the application of the metal as suggested in the report 
| is hardly likely to progress to any extent since tantalum 
is so successful. The high price of the metal up till 
1935 has detracted from serious attempts to pursue 
| further its possibilities; yet there is hope, for the 
present price of 10 dols. per tb. is only about one- 
quarter of that ruling four or five years ago. Until 
other applications are found, the element may find its 
major outlet in metallurgy, as strontianite for basic 
| open-hearth steels, as mentioned above. High cost 
compared with other scavenging materials has certainly 
not deterred German concerns from experimenting 
and using this mineral. In contrast with this enter- 
prise, it may be remarked that the United States, in 
spite of large, workable deposits, places reliance on 
imports from this country and from Germany. 
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THE USE OF ELECTRIC BOILERS 
ON FARMS. 


Some interesting information on the employment and 
running costs of their electrically-operated 10/20-kW 
farm boilers has recently been sent us by Messrs. 
Bastian and Allen, Limited, 24, Bedford-square, 
London, W.C.1. From this it appears that a 4-ft. by 
4-ft. by 3-ft. boiler and sterilising chest fitted with 
a steam-pipe extension to a can-washing tank had 
an average quarterly consumption of 386 kWh, the 
cost being 16s, ld. at 0-5d. per kilowatt-hour. This 
equipment was installed on a dairy farm near York, 
which supported 24 cows. On a farm in the Preston 
district the milk output between the end of October 
and the beginning of May was 60 gallons a day 
from 32 cows. In this case live steam from the boiler 
was blown into a water trough, and the hot water 
thus provided was employed for cleaning kits and 
buckets. Four milking machines and a_ cooling 
refrigerator were also in use. The consumption during 
the period mentioned was 3,199 kWh, the price being 
0-5d. per kilowatt, with a restriction on use between 
3 p.m. and 5 p.m. each day. 

The Enfield Highway Co-operative Society, Limited, 
have installed equipment consisting of a 4-ft. by 4-ft. 
by 24-ft. sterilising chest, a steam jet for sterilising 
small utensils, and a 40-gallon hot-water tank. The 
herd consists of 100 cows and the milk produced last 
year was 58,095 gallons. Only the actual milking 
utensils are dealt with by the plant, for which purpose 
a 10-kW boiler is in use for about three hours a day. 
The running costs, at 0-5d. per kilowatt-hour, work out 
at under 28s. a day, the annual consumption being 
13,378 kWh. Steam for hot water and for sterilising 
purposes in the Glasgow factory of the Scottish 
American Cream Ices, Limited, is raised in a No. 5 
Bastian boiler with automatic control. The boiler is 
connected to a storage calorifier for supplying hot 
water, and a steam connection is taken directly to a 
sterilising equipment. As cleanliness and freedom 
from bacteria are essential in the production of the 
cream the floor and walls of the factory are sterilised 
daily with steam. 











Recrivier Unir ror Auromatic Trarric ConTROL. 
—tThe Autoflex Stabiliser-Rectifier unit’for traffic control, 
which has recently been introduced by Messrs, Siemens and 
General Electric Railway Signal Company, Limited, 
Central House, Kingsway, London, W.C.2, incorporates 
a thermionic valve, which is used to convert the alter- 
nating current input to direet current for use in con- 
nection with automatic traffic-control systems. At the 
same time the output is controlled within limits of 
+ 2 per cent., even though the input varies by as much 
as + 10 per cent. To do this the valve is employed as 
a half-wave rectifier with the grid connected to a network 
of resistances and condensers and a neon tube. The 
striking and extinguishing voltages are also utilised. To 
enable the system to operate for 24 hours a day without 
alteration, the high emission filament is marked at from 
one-tenth to one-fifth its rated anode current value, 
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THE LATE MR. H. P. EDDY. 


We regret to record the death of Mr. Harrison 
Prescott Eddy, which occurred at Montreal on Tuesday, 
June 15, at the age of sixty-seven. At the time of his 
death he was the doyen of sanitary engineers in the 
United States. 

Harrison Prescott Eddy was born at Millbury, 
Massachusetts, on April 29, 1870, and was educated 
at local schools and at the Worcester Polytechnic 
Institute, from which he graduated in 1891 with the 
degree of Bachelor of Science. In the same year he 
was appointed superintendent of the sewage-treatment 


plant at Worcester, and twelve months later became | 


superintendent of the Sewer Department. During his 
tenure of this post, which he held until 1907, he was 
responsible for the construction, maintenance and 
operation of the sewers and sewage treatment in his 
area, al] the work being carried out by direct labour. 

In 1907 he entered into partnership with Mr. Leonard 
Metcalf to form the firm of Metcalf and Eddy, con- 
sulting engineers, Boston. This firm has for many 
years acted in a consulting capacity on some of the 
largest sanitary projects in the United States, including 
those in Milwaukee, New Orleans, Detroit, Buffalo, 
Pittsburgh and Rochester. He also served as a 
member of the Engineering Board of Chicago. This 
was a body of twenty-six engineers, who were drawn 
from various parts of the country to report upon the 
lake lowering controversy and a programme of remedial 
measures. He acted as an expert witness in such 
important cases as that between the States of New York 
and New Jersey on the diversion of the Delaware River, 
and that between Wisconsin and Illinois, on the 
similar diversion of Lake Michigan. 

He served on the Technical Board of Review of the 
Public Works Administration and was consulted by 
the Tennessee Valley Authority upon the provision 
that should be made for handling the maximum flood- 
flows of the Tennessee River and its tributaries. At 
the time of his death he was one of the consulting 
engineers for the Board of Water Supply of New York 
City, and for the Water Resources Service of the 
Departments of Forests and Waters of the State of 
Pennsylvania. 

Mr. Eddy was the author of a large number of tech- 
nical papers and joint author with Mr. Metcalf of two 
well-known text-books on sewerage and sewage disposal. 
He was a past-president of the American Society of 
Civil Engineers and of the Boston Society of Civil 
Engineers. He was an honorary member of the New 
England Water Works Association, the Boston Society 
of Civil Engineers, and of the Institution of Sanitary 
Engineers in this country. He was elected a member 
of the Institution of Civil Engineers in 1929. The 
honorary degree of Doctor of Engineering was con- 
ferred upon him, both by the Worcester Polytechnic 
jnstitute and the North Eastern University. 








THE LATE COLONEL HUGH L. 
COOPER. 


Our readers will learn with regret of the death of 
Colonel Hugh L. Cooper, the well-known American 
bridge builder and civil engineer, which occurred at 
Stamford, Connecticut, on Thursday, June 24, at the 
age of seventy-two. 

Hugh Lincoln Cooper was born at Sheldon, Houston 
County, Minnesota, on April 28, 1865, and was educated 
at the high school at Rushford in the same State. At 
an early age he joined the Chicago Bridge and Iron 
Works Company of Chicago as a general labourer, but 
by the age of twenty-five had reached the position of 
chief engineer and superintendent. He then decided 
that there was a wider scope for his talents in harnessing 
rivers than in building bridges across them, and there- 
fore obtained a subordinate post with a company in 
Dayton, Ohio, which specialised in the construction of 
water-power machinery. 

In 1891 he began the work to which he devoted his 
life, and turned his attention to the construction of 
a number of dams for the harnessing of water power, 
and to the development of hydro-electric projects not 
only in the United States, but in Africa, South America, 
Mexico and Canada. Among the works of importance 
with which he was connected, mention may first be 
made of the constructior. of the dam across the Missis- 
sippi at Keokuk, Iowa. This demonstrated that it 
was possible to utilise the power of wide, slow-flowing 
rivers economically and was an indication that the 
harnessing of water power need not be confined to 
those on which only high heads were available. He 
was also responsible for the construction of the Wilson 
dam at Muscle Shoals on the Tennessee River, and for 
the dam across the Susquehanna at Holt wood, Pennsy!- 
vania. A few years ago he was engaged by the Egyptian 
Government as a consultant on power and irrigation, 
and supervised the re-construction of the Assuan 
Dam, which enabled it to be used for power generation. 

His greatest claim to fame, however, was the part he 
played in the carrying out of the huge Dnieperstroy 





DIAGRAMS OF THREE 


MAY 





22 


(6046.) MAY JUNE 


plates are for ship, bridge and tank 


all other cases the prices are per ton. 


ls. each. 


hydro-electrie project on the Dnieper, which was part 
of the scheme for improving the navigation of this 
waterway, so that large ships could be brought up 
from the Black Sea into the Ukraine. This work was 
begun in 1927, labour of a kind which knew nothing of 
machinery and which, therefore, had to be taught 
with great care and patience, being employed. It was 
also found that mechanisation could only be used to 
the least possible extent. Nevertheless, the work was 
completed within six years. 

During the war Cooper served in the Engineering 
Corps of the American Army and attained the rank of 
Colonel. He held honorary degrees from the Univer- 
sities of Missouri and Syracuse, and had been awarded 
the high Russian Order of the Red Banner for the 
services to which we have drawn attention above. 
He was elected a member of the Institution of Civil 
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Norg.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “ fine foreign” and “standard” metal respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. 
for steel plates and rails, and also for hematite and Cleveland pig-iron. 
ualities, and those for steel rails are for heavy sections. The pig-iron 


Middlesbrough prices are plotted 
The prices given in the case of steel 


The price of quicksilver is per 


Society of Mechanical Engineers and other scientific 
bodies, both in this country and in the United States. 
He was an honorary professor of civil engineering at 
the Republic of Brazil Government School of Engineer- 
ing. 








Tue Bvuitpine Centre.—During the year ending 
May 31, 1937, 68,776 visitors were received at the 
Building Centre, 158, New Bond-street, London, W.!. 
Technical inquiries were dealt with to the number o! 
97,000, and 84,807 information sheets were issued to 
applicants on behalf of manufacturers. The board o! 
directors, of which Mr. Maurice E. Webb, F.R.1.B.A.. '5 
chairman, has been strengthened by additional members 
and an advisory council has been appointed to deal with 
the new hospital section of the exhibition, to be located 
on the two upper floors of the building. The managing 
director of the Centre is Mr. F. R. Yerbury, Hon 
A.R.L.BLA, 
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PAPER-PULP REFINER. 


A BRANCH of engineering which embraces some 
interesting machines not generally familiar: is that 
of papermaking machinery manufacture. One such 
machine is the paper-pulp refiner, of which a brief de- 
scription, illustrated by Figs. 1 to 6 on this page, and on 
Plate VIII, is given below. It is made by Messrs 
Masson Scott and Company, Limited, Riverside-road, 
Summerstown, London, S.W.17, and is known as the 
* Junior” Mascot refiner. The function of the refiner 
perhaps needs some comment. With few exceptions, 
the wood-pulp paper manufactured in this country is not 
made directly from the logs, but the raw material is 
imported in sheets not unlike thick coarse blotting paper 
inappearance. This material has to pass through various 
processes in order to free the fibres of which it consists 
to make the watery “ stock” required by the paper- 
maker, one of these processes being that of beating. 
The refiner deals with the beaten pulp, which is all 
passed through it, the major part in an unaltered state 
being effectively separated, but any fibres which 
still cling together are separated in the machine. 
The refiner consists of a conical rotor from which a 
number of steel blades project radially, and a matching 
housing similarly equipped, the clearance between the 
two sets of blades being extremely fine, in some cases 
only 0-001 in. Such a clearance postulates very 
accurate work, which is effected by rigid heavy 
machines, 

Two drawings showing the general arrangement of 
the machine are given in Figs. 1 and 2. The drive 
is generally direct by electric motor, but as the refiner 
is constructed in six sizes there are, naturally, differences 
in this part of the machine. In all cases, however, 
the refiner proper is carried on its own bedplate, the 
shaft being mounted in two substantial bearings and a 
flexible coupling being fitted between it and the motor 
shaft. The pulp inlet is situated on a cylindrical cham- 
ber at the small end of the conical casing and the outlet 
in the cover at the large end. Axial movement of the 
rotor is prevented by a collar on the shaft at the small 
end, which runs on a Michel thrust bearing. The 
rotor is not reversible so that thrust is only in one 
direction. Tne conical casing is, on the contrary, 
capable of movement along the bed. This provides 
adjustment of the clearance as the blades wear. Such 
Wear, in spite of the apparently non-abrasive nature 
of the pulp and the fact that the blades are made of 
hard steel, in some instances of manganese steel, can be 
very marked and, in consequence, the longitudinal 
movement provided has to be considerable. The 
adjustment is made by the large inclined handwheel 
Seen nea» the centre of the casing. This actuates, 
by means of bevel gear and pinions, two parallel screws 
passing through a crosshead bolted to the underside 
of the casing, which is supported on flat slides with 
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holding-down strips and adjusting gibs. The slides 
on the same side as the handwheel are provided with 
locking devices and one of them carries a graduated 
stop bar which determines the limits of movement and 
defines the degree of adjustment. 

The longitudinal movement is also used for freeing 
the refiner in case of choking from nodules of hard pulp, 
and inspection openings are provided on both the inlet 
chamber and the cover. It should be noted, however, 
that the casing and its covers are split along the central 
horizontal plane so that the whole top half can be readily 
removed for inspection, &c. Dealing with details of 
construction a beginning may be made with the rotor. 
This is turned conically in a lathe having an exception- 
ally heavy saddle and cross slide, the latter carrying a 
swivelling bed along which the tool post is traversed 
by star-wheel feed. The turned cone is mounted on its 
shaft and the whole is then set up on a planing machine 
for cutting the blade slots as shown in Fig. 3, Plate VIII. 
The blades are made of bulb section on the bottom 
edge and the slots have a corresponding undercut at 
the bottom, the arrangement providing a lock against 
centrifugal force. The groove cut circumferentially in 
the cone determines the length of cut for the blade 
grooves at the larger end of the cone, the arrangement 
of the blades in this area being clear in the view of a 
finished rotor given in Fig. 4, Plate VIII. The blades 
are stiffened laterally by hardwood strips driven in 
between them and secured to the rotor by screws. 
The effective life of the blades can be prolonged as they 
wear by planing away the wood strips as necessary. 
The thrust collar on the shaft is seen to the right of the 
illustration. 

The casing is bored out in the manner shown in Fig. 5, 
Plate VIII, the boring bar itself describing a conical 
path. The casing is not slotted, as the blades can be 
held in place by packing them tightly between abut- 
ments at the joint, the construction being thus analogous 
to a masonry arch. The view given in Fig. 6, Plate 
VIII, shows the halves of a finished casing, and it will be 
noticed that the blades are not straight as in the rotor, 
but are arranged in a somewhat zig-zag fashion. It is 
necessary here to point out that owing to an optical 
illusion the appearance of the lower half of the casing 
in this illustration may be misleading as to the blades. 
To most people it will appear, on looking at the right- 
hand portion, that the edges of the blades do not, 
taken as a whole, form a truly conical surface, but that 
this surface is more or less corrugated. This is not the 
case, each blade is formed like a shallow chevron on the 
peripheral surface, and though the path of the pulp 
between the blades and along that surface is zig-zag, the 
edges of all parts of individual blades and of the whole 
assembly are parallel to the rotor blades. As will be 
seen in the view of the upper half of the casing, the 
wood strips between the blades are not attached 
individually to the casing, but several wider pieces are 
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inserted as a lock and are screwed to it. The whole 
assembly of wood strips and blades is secured in each 
half by metal bars flush with the jointing face. End 
movement is prevented by a shoulder at each end of the 
casing. The construction of the bearings will be clear 
from Fig.6. The brasses are water-cooled and at the 
thrust bearing there are also cooling pipes in the oil 
sump. The speed of the rotor in the particular size 
of refiner shown in this illustration is 360 r.p.m. 

It may be noted here that Messrs. Masson Scott 
specialise in papermaking machinery and a number of 
other interesting appliances were noted on the occasion 
of a recent visit to the works, together with special 
tools for their manufacture. Among these a hori- 
zontal multiple drill with compressed-air feed may be 
mentioned, these tools being used for the accurate 
drilling of the thousands of small holes in the cylindrical 
shells of rotary strainers. A heavy roll-grinding machine 
was also noticeable on which work up to 18 ft. long 
could be ground with an accuracy of 0-0005 in., and 
either parallel or cambered on the surface. It was 
noted that the grinding was done with the rolls mounted 
in the journals in which they are to work so that 
accurate concentricity is secured. This machine, 
although available for re-conditioning jobs, is used for 
the rolls of the paint and varnish preparation machines, 
and those for the cocoa, linoleum and brewing industries 
which the firm also manufacture. 








THE ROYAL METEOROLOGICAL 
SOCIETY. 


THE usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, June 16, in 
the Society’s Rooms, South Kensington, London, 
8.W.7, Dr. F. J. W. Whipple, F.Inst.P., President, 
taking the Chair. The following papers were read and 
discussed :— 

‘A Period of Warm Winters in Western Greenland 
and the Temperature See-Saw Between Western Green- 
land and Central Europe,” by Dr. F. Loewe. In 
this paper, particulars were given regarding the big 
rise of winter temperatures in Greenland and its more 
oceanic climate during the last fifteen years. Observa- 
tions covering sixty years showed a marked negative 
correlation of simultaneous temperatures between 
western Greenland and the regions around the Baltic 
Sea. This temperature see-saw could be explained by 
the simultaneous pressure anomalies over Iceland and 
the Norwegian Sea and the changes of the meridional 
pressure gradient over the northern Atlantic. 

“* Modifications of the Float of the Dines Anemometer 
to Increase or Decrease the Range of Velocity,” by 
Lieut.-Col. E. Gold, D.S.0. The author stated that 
the range of velocity which could be recorded by the 
Dines anemometer could be increased by putting 
weights on the float. The maximum range of the Dines 
anemometer with a float of normal weight was 122-5 
m.p.h., but this could be increased to 137 m.p.h. by 
weighting the float so that its maximum height would 
be 15-4 em. (6 in.) above its zero level. These limita- 
tions were due to the fact that at these velocities air 
from the inside of the float began to bubble through 
to the space in the container outside. If the float was 
weighted so that it did not rise at all above the zero 
level, air began to bubble through at a wind speed of 
178 m.p.h. If an anemometer was required which 
would record on a linear scale velocities higher than 
122-5 m.p.h., the dimensions of the float must be 
changed. This change could be made by altering the 
shape of the interior of the float and an increase of 
the range up to 150 m.p.h. could be obtained in this 
way without increasing the height of the container. 








If a greater range were required it was necessary not 
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oniy to alter the shape of the float, but also to increase 


ita length. The length of the existing float was approxi- 
mately 47 cm. If this length were increased to 91 cm 
and the necessary change of shape were also made 
velocities up to 200 m.p.h. could be recorded. The 
paper gave the exact numerical dimensions of the float 
for these cases and also for cases requiring a mor 
open scale, 

* A Method of Predicting Night Minimum Tempera 
tures,” by Mr. C. J. Boyden, B.A. This paper dealt 
with a simple general relationship, which appeared to b« 
applicable in any climate. It connected monthly mean 
values of maximum and minimum dry-bulb tempera 
tures with mean wet-bulb temperatures. The formula 
was extended for predicting individual minimum 
temperatures on nights when there was no appreciable 
change of air mass between the times of maximum and 
minimum temperature, allowance being made for wind | 
speed, cloudiness and fog formation. 

* Haboobs and Instability in the Sudan,” by Mr. J. 5. | 
Farquharson, M.A. In this paper the dust storms of | 
the Sudan, called “ haboobs,” were shown to be 
associated with thunder squalls. Several haboobs were | 
discussed, with particular reference to upper winds and | 
upper-air temperatures. Conditions associated with 
instability in the Sudan were indicated, a series of 
upper-air temperatures being of value in this connection 
Photographs taken with the co-operation of the R.A-F. | 
illustrated the conditions in some of the haboobs 








THE PERSIAN GULF. 


Tue stretch of water lying between the Gulf of Oman 
and the mouth of the Shat-al-Arab is not one that is 
commonly associated with modern forms of trade. In| 
connection with it, pearls and pirates, heat and 
humidity, and British Naval Patrols come much more | 
readily to mind, and in fact its barren coasts have, at | 
the present time at least, little inducement for the | 
trader, particularly in the engineering line, so far as | 
may be gathered from a study of the Report on the | 
Economic and Commercial Conditions in the Persian | 
Gulf, by H.M. Vice-Consul at Bushire and issued by | 
the Department of Overseas Trade (London, H.M. | 
Stationery Office, price 4d. net). On both sides of the 
Gulf trade is depressed, though the causes of the depres- 
sion in Iran and Arabia are not the same. On the | 
Iranian coast artificial trade restrictions of the type | 
only too familiar in these days are firmly established. | 
The whole battery of quotas, protective duties, Govern- 


ment monopolies, import permits, prohibitions and | « 


exchange control operate in full force, with trade 
withering away and the inhabitants of the coastal | 
towns too poor to purchase anything but the barest of 
necessities in the cheapest possible market. The lack 
of port facilities and the defective internal communica- 
tions do not help. The report deals with three Iranian 
ports, namely, Bandar Abbas, Bushire and Khorram- 
shahr, the latter formerly known as Mohammerah. 
The first possesses a motor road to Kerman, liable to 
be blocked by landslides in winter. The second is still 
regarded as the principal Iranian port, but is losing 
ground to Khorramshahr, which possesses better load- 
ing and unloading facilities and better inland com- 
munication. From Bushire the road to Shiraz has to 
cross the low-lying strip between the island of Bushire 
and the mainland which is liable to winter flooding, 
and then follows a difficult course over the mountains. 
An all-weather motor road is under construction, but 
at present the mainstay of transport is the time- 
honoured donkey. At Khorramshahr the river Karun is 
a valuable stand-by in wet weather, and in the dry 
season, Which means the greater part of the year, motor 
transport can be relied on. For some reason the report 
makes no reference to the neighbouring port of Bandar 
Shahpur and the 4-ft. 84-in. gauge railway which will 
connect it with Tehran and the Caspian Sea; this, in 
time, must prove a serious rival. At all the Gulf ports, 
wharves at which ocean-going vessels can berth are 
unknown, and goods are very liable to damage in 
course of transhipment, though Bushire is installing 


| which has been undercutting the Indian supply. 


| rupee is used at the ports, but inland it is supplanted 





a 7-ton electric crane, which is expected to prevent a 
great deal of rough handling on the customs jetty. | 
It is hardly necessary to add that, under the conditions 

evailing, congestion at the L[ranian customs ware- | 
ouses is acute. 

On the Arabian side Muscat (in the Gulf of Oman), 
Bahrein and Kuwait, are dealt with. Here the trouble 
has been the depression in the staple markets, pearls, 
dates and dried fish, the prices of which have not justi- 
fied export. On the other hand, customs duties are 
low, and Government restrictions practically non- 
existent. Trade, moreover, is at last beginning to 
revive, and the possible development of oil production 


| compacted 


| until it grips the inner split tube. 





gives promise of better things in future. In Bahrein, 
oil wells are actually in operation and are already | 
benefiting the economic situation, and, if the borings 
in progress at Kuwait are successful, considerable 
improvement may be expected there also. Both these 


ports are almost entirely dependent for their food 


supply on imported goods, and both are of some’ 
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| . 
importance as distributing centres for S.’udi Arabia, | The element is subjected to a high-voltage insulation 
and in the case of Kuwait for the Bedouin tribes of | test at 1,250 volts R.M.S., and a frequency of 50 cycles, 


Iraq as well. Muscat, while less dependent on external | and also to a loading test. 


Finally, a fibre sleeve with 


food supplies, is also less developed, with no oil pros- | a brass cover is fitted to enclose the terminal compart- 


pects and no electr ¢ power, and the hinterland behind | 
the long coastal strip which forms the Muscat Sultanate, | 
is almost unmitigated desert. 

Under these circumstances it will be readily under- | 
stood that markets for import trade round the shores | 
of the Gulf are very limited, and that Japan, with her | 
very low prices, has absorbed an increasing share of 
what has been available, though the superior quality 
of British goods is realised. Japan's principal import is 
piece goods, but a certain amount is done in bicycles, | 
gramophones, crockery, cement, &c., and even in tea | 
In 
Bahrein, however, Japanese tea has not appealed to 
the local taste, and in spite of a price of seven annas a 
pound against eleven annas for the Indian product, no 
further imports have recently been made. Hardly | 
anything is said of the demand for motor vehicles, 
though these are in in all Bahrvin, for | 
example, is stated to possess a steadily increasing 
motor transport, which now totals 200 cars and 25 
lorries, 90 per cent. of American origin. But even in 
Muscat, the least advanced, light cars run up the coast | 


use cases. 


route to Basrah in constant use and another south- 
wards to Riyadh in the centre of Sa’udi Arabia, though 
the chief regular means of transport is the camel. On| 


| for about 280 miles, while Kuwait has a regular th 


| the whole, while little can be expected of the Iranian | 


coast, in Bahrein and Kuwait there is a distinct pros- | 
pect of better things. In both Sheikdoms the year 
1935-36 saw a definite improvement in imports and | 
exports, and in Bahrein the United Kingdom share of | 
the former increased in value by 52 per cent., and | 
though this represents only about 5 per cent. of the | 
total imports, it gives promise of future oppor- | 
tunities. The Arab is a good deal readier than the 
Indian to adopt new methods and appliances, and if 
the oil industry is developed his purchasing power will 
be greatly increased and his demands expanded accord- 
ingly. A word may be said as regards currency and 
weights and measures. On the Arab side the Indian 


by the Maria Theresa dollar, at, roughly, 130 rupees 
to 100 dollars. On the Iranian side the standard coin 
is the Iranian riyal, fixed by the Government at 80 to 
the pound sterling. The Arab uses English weights and 
measures for foreign trade, but the Iranian unit is the 
man,” which varies slightly in different localities, but 
may be taken for general purposes as 6-54 Ib. 








SHEATHED-WIRE IMMERSERS 
FOR WATER HEATING. 


IMMERSION heaters have long been known as an 
economical means of converting a fuel-fired hot-water 
system to electrical heating, as this enables installation 
costs to be reduced to a minimum and no extra plumbing 
is necessary. In a new type of heater of this kind, 
which has recently been introduced by Messrs. General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, it is claimed that increased reliability 
and longer life are obtained by a method of construc- 
tion which ensures adequate insulation and the accurate 
location of the heating spirals within a copper tube or 
sheath. 

The heating element consists of a nickel-chromium 
heating coil, which is enclosed in a copper sheath, 
being insulated from the latter by refractory material. 
This coil is accurately centred in the sheath, and the 
refractory material is of such a kind that the maximum 
electrical insulating properties are combined with high 
thermal conductivity ; that is, the temperature gradient 
between the heating coil and the sheath is low. As 
regards construction, a split tube is first formed from 
metal strip, and is lined with refractory material of the 
desired grade. The coil is placed in the groove so 
formed, and the remaining space is then filled with 
insulating material. Next, the unit is 
slipped into a copper tube, which is reduced in diameter | 
A solid-rod element | 
is thus obtained which, it is claimed, can be bent to 
the required form without displacing the coiled heater 
winding from the centre of the refractory material. 
The completed rods are heated prior to the bending 
operation in order to anneal the copper sheath, and 
this is afterwards thoroughly cleaned preparatory to 
the dip-tinning process. 

On completion, two of the bent and tinned elements 
are assembled in a brass head with which a watertight 
joint is made by means of copper caulking rings and 
solder, and, after a water test at a pressure of 50 Ib. per 
square inch has been applied, the terminal plate is fitted. 
This plate is built up on a mica-covered brass disc, and 
the terminals, which are of the pillar type, are also 
insulated by mica bushings. A moulded bakelite 


ment. The electrical connections to the element are 
made through slots in this sleeve, and the earth wire is 
connected externally where the central stud passes 
through the brass cover. 

These immersers are made in 2-kW and 3-kW 
loadings for all standard pressures up to 250 volts. 








THE APPLICATION OF OPTICS TO 

ENGINEERING MEASUREMENTS.* 
By F. H. Rott, M.B.E., B.Sc. 

Durie the last ten or fifteen years there has been 


}a remarkable development in the special types of 


optical measuring instruments intended for use in 


engineering practice. At first, engineers were inclined 
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Fig. 1. Zeiss Vertica CoMPARATOR. 
Fig 


(608s.8) 
to regard optical instruments as necessarily too fragile 
and scientific for their work, but as time went on 
they recognised that these instruments could be made 
quite as robust and trustworthy as many of the 
mechanical devices to which they were accustomed. 
They also came to realise that these optical instruments 
not only simplified many types of measurement, but 
also resulted in greater accuracy. The natural result 
followed, and to-day optical measuring tools are used 
quite freely and with every confidence in all classes of 
engineering work where precision is required. It will 





* Lecture delivered at the Conference of Optical 
Devices in Research and Industry held by the Institute 





bridge forms a barrier between adjacent terminals and 
surrounds the central stud, which is used for earthing. 





of Physics in Birmingham, March, 1937. Communicated 
from the National Physical Laboratory. (Abridged.) 
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Socrtt& GeneEvoisE MEASURING MICROSCOPE. 








Fig. 4. 


be only possible here to describe a few of the more 
important types of optical measuring instruments which 
are now on the market, and the first type to be con- 
— makes use of the microscope in some form or 
other. 

Measuring Microscopes.—In the Ewing extenso- 
meter, the extension of the specimen gives rise to 
relative movements between a microscope attached 
at one gauge-point and a fine line scribed on a second 
member attached to the other gauge-point. These 
movements are read against a scale in the eyepiece, 
each division of which represents an extension of 
0-0002 in. The makers of this instrument, Messrs. 


Cambridge Instrument Company, Limited, also produce 
simple, robust forms of traveiling microscopes in which 
the viewing microscope is mounted above the work- 
table on a cylindrical rod which can be moved axially 








Socitté GENEVOISE J1G-BoRING MACHINE. 


in a pair of Vee-supports by means of a micrometer 
screw capable of being read to 0-001 mm. Such 
travelling microscopes are used in laboratories and 
test rooms for many different types of simple linear 
measurements. 

A rather different principle is used in the Zeiss 
vertical comparator, Fig. 1, inasmuch as the microscope 
is fixed and the measurements are made on a glass scale 
fixed along the axis of a plunger which can be moved 
vertically over a horizontal table between two sets of 
three guiding rollers. To measure the length of an 
object such as a gauge or piece of work, the contact 
point at the foot of the plunger is allowed to rest first 
of all on the table, and the microscope is adjusted to 
read zero on the 0 line at the upper end of the scale. 
The object is then placed upon the table under the 





plunger and its size is read directly to 0-00001 in. by 
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setting the graticule in the eyepiece to the particular 
scale line which appears in view. The graduations on 
the scale, which has a length of 4 in., are spaced 
sy in. apart and the intervals between them are sub- 
divided by rotating the graticule in the eyepiece, 
which is engraved with a double line in the form of an 
Archimedian spiral, as shown in Fig. 2. The particular 
reading shown is 1-:15+0-005+0-00161, ie., 
1-15661 in. The scale is made of a special glass which 
has a coefficient of linear expansion similar to that of 
steel. This makes it unnecessary to apply any correc- 
tions to the measurement should the temperature at 
the time depart from the standard figure of 68 deg. F. 
A similar method of measuring is employed in the 
universal measuring microscope made by the Société 
Genevoise and shown in Fig. 3. A particular feature 
of this machine is that it provides means of carrying 
out. measurements in two directions at right angles to 
each other. Besides straightforward linear measure- 
ments, it can be used, therefore, for such purposes as 
measuring profile gauges and the relative positions of 
holes in jigs. The piece to be measured is placed on 
the work-table, which can be moved longitudinally 
under the viewing microscope. These movements can 
be measured by means of a second microscope which 
is fixed above a scale attached to the back of the 
table and moving with it. The second co-ordinate 
movement is obtained from a cross-slide to which the 
viewing microscope itself is fixed. The movements of 
this slide are measured with a third microscope set 
over a second scale attached to the side. The two 
scales, which are of untarnishable nickel steel, are 
graduated up to 16 in. and 4 in., respectively, and by 
means of the micrometer eyepieces of the microscopes, 
readings can be taken upon them to 0-00001 in. The 
scales and microscopes are guaranteed to give an 
accuracy of 0-0001 in. In cases where it is more 
convenient to make the measurements in polar co- 
ordinates, the work can be placed upon an auxiliary 
rotatable plate, as shown in Fig. 3. The angular 
displacements of this plate can be read to 10 seconds. 
For certain classes of measurements it is advan- 
tageous to replace the ordinary viewing microscope 
with another which is fitted at the lower end with a 
device for making mechanical contact with the work 
to be measured, such as, for example, a ring gauge. 
This device consists of a vertical lever swinging on 
horizontal pivots with a steel contacting ball at its 
lower end. The upper end of this lever has a fine line 
engraved upon it, and this is viewed from above with 
the microscope. The lever can be inclined to one side 
or the other according to the direction in which it is 
to make contact with the work, and the position of 
the latter is then adjusted with the aid of one or 





other of the micrometer screws so as to bring the 
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in position. The two microscopes which are used for 
measuring the co-ordinate displacements are very 
conveniently arranged at one end of the machine on 
a single control panel from which the operator can 
make all the settings required. The scales used differ 
from the usual style, in that each consists of a cylin- 
drical rod with a truly helical line scribed along its 
polished surface. One of these rods is attached 
between centres to each of the compound slides of the 
table and moves with it under the fixed microscope 
system. These helical scales are used in rather a 
similar way to a micrometer screw. The required 
displacement in either of the two directions is obtained 
by allowing the rod to pass under the microscope for 
the required whole number of convolutions of the helix, 
augmented by the appropriate fraction of a turn, the 








Messrs. Cussons, Limited, and Messrs. The Pitter Gauge 
and Precision Tool Company, is shown in Fig. 6 
It is a general-purpose machine with a field of view of 
about 1} in. diameter. The body of the machine, 
comprising the projection lens, the work-holder and 
the automatically-fed arc lamp, which, with its con- 
denser, is arranged to give a parallel illuminating beam, 
is mounted on a carriage fitted with wheels resting 
upon a pair of guide rails. This provides a ready 
means of varying the distance of the machine from the 
screen to suit the particular magnification required for 
the work in hand, and at the same time maintains the 
necessary squareness between the machine and the 
screen. The lens with which the machine is usually 
fitted has a focal length of about 5 in., so that magni- 
fications up to about 50 times can be obtained in a 
room about 25 ft. in length. 
This range of magnification 
can easily be extended, 
however, by the use of other 
projection lenses of shorter 
foci. 

While this type of 
machine will serve for pro- 
jecting the profiles of plug 
screws, this particular class 
of test can be carried out 
more conveniently on an- 
other type of machine, also 
designed at the National 
Physical Laboratory, in 
which the optical axis is 
arranged vertically instead 
of horizontally. The parallel 





illuminating beam, after 
grazing the screw to be 








Fi om LOMP 


Ins. 1 


6034" 





tested in the direction of 
its helix angle, traverses 
the projection lens and then 
strikes a horizontal, over- 
head mirror where it is 





reflected downwards on a 
small table at the front of 
the machine, to form an 
image of the thread, en- 
larged 50 times. This image 








is readily compared with a 





correspondingly enlarged 
diagram on a metal plate 
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latter being obtained by turning the rod on its centres 
through the requisite angle, as indicated by a graduated 
drum attached to one end of it. 

As a final example of the applications of the micro- 
scope to engineering measurements, reference may be 
made to the optical measuring machine recently 
produced by Messrs. Adam Hilger, Limited. Here 
the work to be measured is held between centres or is 
placed on a plate attached to a table which is capable 
of being moved in two directions at right-angles under 
the viewing microscope. The displacements are 
measured with micrometer screws supplemented by the 
addition of end gauges distance-pieces. This 
machine has a special system of illumination which 
enables the profiles of multi-start screws and worms 
to be seen in clear relief. The helix angles of such 
screws are usually not only abnormally large, but they 
also vary quite appreciably between the crest and 
root of the threads. The illuminating unit is specially 
designed to accommodate this variation, and provides 
a beam of light, the inclination of which varies 
progressively from point to point down the thread. 

Optical Projection Machines.—Passing on to the 
application of optical projection methods in engineering 
test-rooms and workshops, it may be mentioned that 
the fundamental principle is exactly similar to that 
of the ordinary lecture lantern. An enlarged image of 
the profile to be examined, whether it be that of a 
form tool, profile gauge or screw gauge, is projected 
on to a screen to a definite scale of magnification, 
such as 50 times, for example. A simple visual 
examination then enables the image to be compared 
directly with a similarly enlarged drawing or template 
of the correct outline, and any deviations therefrom 
can, if desired, be measured with a scale. The pro- 
jecting lenses used have to be specially chosen or 
designed in order that the image may be quite clearly 
defined and uniformly magnified at all points in the 
field of view. 

The earliest designs of gauge-projection machines 
were produced at the National Physical Laboratory in 
1915. One of these, which is being manufactured by 
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of the standard form of 
the thread. 

In the original design of 
this vertical form of projec- 
tion machine the two co- 
ordinate movements of the 
centres for supporting the 
gauge were fitted with 
micrometer screws, one for 
measuring the pitch and 
the other the diameters of the gauge. It has since 
become the practice at the National Physical Labora- 
tory, however, to use the projection machines on 
screw gauges solely for examining the accuracy of 
form of their threads, and to carry out the various 
measurements of pitch and diameter by mechanical 
methods on other machines specially designed for that 
purpose. In consequence, this screw-thread projection 
machine has recently been re-designed and simplified. 

It is of interest to note that projection machines for 
engineering purposes are now made by most of the 
large optical firms, not only in this country, but also 
in the United States and in Germany. Messrs. Zeiss, 
for example, manufacture quite a compact form of 
machine for profile gauges and screw threads. With 
its four projection lenses, magnifications of 10, 25, 50, 
and 100 are obtainable. At the lowest magnification, 
objects up to 14 in. diameter can be dealt with, whilst 
at 100 magnification the available diameter of field 
is & in., which is still large enough for most screw- 
thread work. 

In the projection machine recently designed by 
Messrs. Taylor, Taylor and Hobson, Limited, the beam 
emerges horizontally from the projecting lens, and it 
can either be allowed to form the image on a vertical 
5-ft. screen placed about 17 ft. away, or it can be 
reflected vertically upwards by a mirror set at 45 deg. 
In the latter case, a large mirror supported overhead 
on a steel framework serves to reflect the beam down- 
wards again so that the image is formed on a large 
horizontal screen. The machine is equipped with a 
special series of lenses. The largest has a focal length 
of 10 in. and is capable of producing an image of an 
object as large as 3 in. in diameter. Moreover, the 
image is particularly free from distortion, being accurate 
everywhere to within 0-0002 in. 

Messrs. Adam Hilger, Limited, have also designed 
several projection machines for engineering and other 
industrial uses. One type is quite self-contained and 
is mounted on castors. The machines can thus be 
readily moved about a workshop as required. For 
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example, one could be brought alongside a machine 





tool engaged in the production of profiled parts, and 
the accuracy of the work could be checked stage by 
stage. In this connection, it may be of interest to 
mention that, in the workshop of the N.P.L. Metrology 
Department, a small watchmaker’s lathe which is 
used for producing accurate pivots has been fitted 
with a projection device which shows the mechanic 
an enlarged image of the end of the pivot whilst it is 
revolving in the chuck of the machine. The operator 
is thus able to grind or lap the pivot with certainty to 
the desired profile, which is supplied to him in the form 
of an enlarged drawing. Another type of projection 
machine made by Messrs. Hilger, known as the Wilson 
Comparator, is used for rapidly gauging the sizes of 
external screw threads, such as those on bolts. It has two 
projection lenses, placed side by side, and so arranged 
that they form images of both sides of the screw under 
test. The machine is set up first of all on a master 
screw representing the maximum acceptable size for 
the screws which are to be gauged. By means of a 
micrometer adjustment on the distance between the 
lenses, the two images of this master screw are made to 
mesh together so that they neither overlap nor show 
any space between them. The actual screws are then 
projected in turn. Any which show overlapping 
images are rejected as being oversize. The only screws 
which are accepted are those whose images either just 
mesh together or show a wavy light space between 
them, the width of which is less than a certain distance 
marked on the screen to correspond with the negative 
tolerance allowed on the screws. In addition, attention 
has to be paid to the accuracy of the pitch and the 
general profile of the threads by comparison of their 
images with a standard outline on the screen. This 
is necessary as it is possible for errors in these respects 
to make a screw oversize without the defect being 
betrayed by the overlapping of its two images. 

As a finai application of optical-projeccion methods, 
reference may be made to the scheme used by Messrs. 
Cambridge Instrument Company, Limited, for enlarging 
the traces produced on celluloid strips in their various 
autographic recording instruments, such as vibrographs 
and micro indicators. In the vibrographs, for example, 
the movements of the object under investigation are 
recorded on the strip at the relatively low magnification 
of 10, which permits of the use of a simple and robust 
amplifying mechanism inside the instrument. The 
necessary additional magnification is obtained simply 
by enlarging the trace in a small projector capable of 
magnifying up to a further 15 diameters. Thus an 
overall magnification of 150 can be obtained, if desired. 

Optical Levers.—Attention may now be directed to 
some of the more modern applications of the optical 
lever to engineering measurements. A typical example 
of a measuring machine in which this principle is 
adopted is the N.P.L. Millionth Comparator, shown in 
Fig. 7. This machine is used for making accurate 
comparisons of the lengths of block gauges of the 
Johansson type. Its accuracy is such that it is capable 
ot detecting a difference in length as small as yy549 55 in. 
The gauges to be compared are placed in turn between 
the contacting faces of the machine, the right-hand 
one of which is clamped, whilst the other is attached 
to a member which is supported from the base of the 
machine on a pair of flexible steel plates. These allow 
the member to move horizontally through a short 
distance parallel to the measuring axis. Any such 
movement is transmitted to the shorter vertical arm 
of a 10 to 1 bell-crank lever which is specially supported 
on two pairs of flexible platcs, one horizontal and the 
other vertical, in order to avoid any friction or back- 
lash. The resulting angular movements of this lever 
are conveyed to a small tilting mirror, one foot of 
which rests on the outer end of the horizontal arm 
of the lever. The varying inclinations of this mirror 
give rise in turn to movements of the image of a fine 
wire across a scale placed along the back of the machine. 
The fine wire itself is stretched across the condenser 
of an overhead lamp which is arranged to throw its 
beam upon the deflecting mirror. The latter, being 
convex on its upper surface and silvered on its lower 
plane face, acts both as a lens and a mirror, with the 
result that, after another reflection by a fixed overhead 
mirror, an image of the wire is finally formed on the 
scale in the centre of a circular patch of light. The 
difference between two gauges is given by the difference 
between the corresponding readings of the image of 
the wire on the scale. The total magnification given 
by the machine is such that a difference of, say, 
rovvoo in. between a pair of gauges corresponds to 
a scale difference of ,%; in. From the optical stand- 
point, it is of interest to note that, of this overall 
magnification of 30,000 to 1, only the relatively small 
factor of 10 to 1 is derived from the mechanical lever, 
as compared with the much larger amplification of 
3,000 to 1 given by the optical lever-system. 

The principle of the optical lever has also been used 
very effectively by Messrs. Zeiss in their optimeter, 
which is a compact form of instrument for compara- 
tive measurements which works to an accuracy of 
0-00001 in. over a range of + 0-005 in. The 
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instrument itself is shown in Fig. 5, on page 163. 
The optical amplifying device is enclosed in the 
right-angled tube, which has the measuring contact 
at the bottom and the viewing eyepiece in front. 
On looking into the latter, one sees an image of a 
seale, the divisions of which move past a fixed mark 
when pressure is applied to the contact plunger. This 
image is derived from a small glass scale fixed to one 
side of the eyepiece, and is formed by an objective 
in conjunction with a small tilting mirror which is 
operated by the contact plunger. Each division of 
the image of the scale corresponds to a movement of 
the plunger of 0-00005 in., and there is no difficulty 
in taking readings to a fifth of this amount. A still 
more sensitive comparator made by the same firm, 
known as the Ultra Optimeter, makes use of a scheme 
devised at the National Physical Laboratory some 
twenty years ago. In this arrangement, shown in 
Figs. 10, 11 and 12, a beam of light, after being reflected 
for the first time by the tilting mirror, is reflected 
back on to it by a narrow, fixed mirror which faces it. 
This double reflection at the tilting mirror causes the 
emerging beam to be deflected through four times the 
angle of tilt of the mirror, t.¢., double the usual amount. 

ingle-Measuring Instruments and Autocollimators 
for Testing Straightness.—Turning next to optical 
instruments for measuring angles, reference may be 
made first of all to the Zeiss optical dividing head. 
This is a robust workshop tool in which the angular 
movements of the spindle are read through a microscope 
on a circular glass scale divided throughout into 
degrees. A fixed scale of 60 minutes, situated in the 
focal plane of the eyepiece, enables readings to be 
taken directly to about a quarterofa minute. Designed 
fur measuring small angles, autocollimating telescopes 
can be usefully employed in engineering practice for 
testing the straightness of machine beds. The arrange- 
ment used at the National Physical Laboratory for this 
purpose is shown in Figs. 13 and 14. On the surface 
to be tested there is placed a small saddle to which is 
attached a flat mirror, so arranged that its face is 
perpendicular to the length of the bed. This mirror 
serves to reflect a parallel beam of light which emerges 
from the objective of an optical system placed opposite 
one end of the bed. Situated at the focus of this 
objective is a pair of cross-wires which is viewed with 
a micrometer microscope. On looking into the latter, 
one sees not only the cross-wires, but also an image 
of them as formed by the objective and by reflection 
ut the mirror on the saddle. If the bed under test 
is quite flat and straight both horizontally and verti- 
cally, it is clear that the mirror will not tilt at all as 
the saddle is moved along the bed. On the other 
hand, any errors which may be present in the straight- 
ness of the bed would cause the mirror to tilt about 
a horizontal (or vertical) axis, and this would be 
revealed by corresponding vertical (or horizontal) dis- 
placements of the image of the cross-wires, as seen 
through the microscope. Any such displacements 
which occur as the saddle is moved step by step along 
the bed are measured with the micrometer eyepiece 
of the microscope, and from them the actual errors in 
the straightness of the surface can be readily calcu- 
lated. This method of testing straightness is extremely 
sensitive as it is capable of detecting an error as small 
as 0-0001 in. in a 6-ft. bed. Moreover, it has the 
advantage that it can be applied to surfaces up to 
20 ft. or so in length. 

Messrs. Adam Hilger manufacture several types of 
autocollimators which are conveniently constructed 
for general use in workshops. Except for measure- 
ments of the highest precision, the micrometer eye- 
piece referred to in the National Physical Laboratory 
arrangement is replaced by a fixed scale in the eye- 
piece, against which the displacements of the image 
of a second, perperdicular scale can be read directly 
in two directions at right angles. 

Interferometry.—All the optical instruments which 
have been referred to so far depend upon the well- 
known reflective and refractive properties of light. 
There is, however, another type of optical instrument 
which depends upon the actual structure or nature of 
light. These instruments are known as interfero- 
meters, since they make use of the phenomenon of the 
interference of light. The first type of interferometer 
to be described is used in the field of fine mechanics 
for very sensitive tests of the degree of flatness of 
polished metal surfaces, such as the faces of high- 
precision block gauges of the well-known Johansson 
type. 

In this instrument a parallel beam of light of 
one colour, obtained by passing the light from a 
source such as a mercury-vapour or cadmium lamp 
through a suitably coloured filter, is directed normally 
on to the metal surface to be tested. Supported just 
above this surface there is an optical flat with its truly 
flat face set at a very slight angle to the metal surface. 
With this arrangement the latter is seen to be crossed 
by a series of narrow bands, alternately bright and 
dark. These are known as interference fringes. A true 


state of flatness of the metal surface is indicated by | The author explains two methods by which it may be !' 78-56 per cent. 
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the fringes on it being quite straight and parallel and 
evenly spaced. Should the surface be curved, however, 
the fringes would no longer be straight. A curvature 
of only 0-00001 in. produces a very noticeable bend in 
the fringes, and an error in flatness of even y5y4559 in. 
is detectable. 

In the instrument used at the National Physical 
Laboratory for inspecting block gauges, the latter 
are wrung down to a flat metal base-plate. Two 
series of interference fringes are then seen, one 
on the gauge surface and the other on the surrounding 
surface of the base-plate. If these two series of fringes 
are seen to be parallel to each other, it is an indication 
that the two surfaces of the gauge are themselves truly 
parallel. On the other hand, if the fringes are not 
parallel, it is possible to tell at a glance from the angle 
between them what error exists in the parallelism of 
the gauge surfaces. 

A similar type of instrument is used for measuring 
the lengths of block gauges. This is done by noting 
the amount by which the two series of fringes just 
mentioned are out of line, or “ staggered ” with respect 
to each other, the amount of stagger being estimated 
as a fraction of the fringe spacing. This fraction 
represents the fractional part of the total number of 
half wavelengths of the particular light used which 
are contained in the length of the gauge. This frac- 
tional measurement of the stagger is repeated with 
light of three or more different wavelengths. A com- 
parison between this measured series of fractions and 
a corresponding series calculated for a gauge of the 
correct length then enables the error in the size of the 
actual gauge to be stated. After applying suitable 
corrections for any departure of the gauge from the 
standard temperature of 68 deg. F., and also for any 
variation in the density of the air from its standard 
conditions, the final result of the measurement of a 
gauge, up to | in. in length, can be relied on to 
rootooo mM. 

The actual apparatus used at the National Physical 
Laboratory for such measurements is shown in Fig. 8. 
The light for the apparatus is obtained from an electric- 
discharge lamp containing cadmium. After passing 
along the optical bench from right to left through a 
condenser, a pinhole and a collimating lens, the light 
falls on the dispersing prism in the triangular-shaped 
holder to be seen at the left-hand end of the bench. 
The purpose of this prism is to separate the light 
into its constituent radiations of different wavelengths. 
By suitable rotation of the prism, any one of these 
radiations can be refracted vertically downwards on to 
the base-plate and gauge below. The interference 
fringes formed between these surfaces and the optical 
flat which is supported in a tripod above are viewed 
through an eyepiece situated towards the right-hand 
end of the bench. The base-plate with the tripod 
lifted off is shown in Fig. 9. The plate is circular in 
shape and is large enough for about 20 gauges to be 
wrung on to it ata time. This greatly facilitates the 
measurements of gauges in quantities. By simply 
turning the base-plate on its supporting surface, each 
gauge in turn can be brought into the optical path for 
measurement. Messrs. Zeiss have had a somewhat 
similar apparatus for the same purpose on the market 
for some years. This was devised by Dr. Késters, 
who was the originator of special tables and slide-rules 
for simplifying the computation of the results of 
measurements of this type. 

In order to measure gauges by the optical “ inter- 
ference "’ method it is, obviously, necessary to have 
a very accurate knowledge of the wavelengths of the 
light used. This knowledge has been provided by 
the work of Michelson and other physicists who, during 
the last forty years or so, have made very careful 
measurements in millimetres and inches of the wave- 
lengths of light emitted by cadmium and other lamps 
which are used for interference measurements. 

In conclusion, grateful acknowledgment is made to 
Messrs. Cambridge Instrument Company, Limited, 
Messrs. Adam Hilger, Limited, Messrs. Alfred Herbert, 
Limited, who represent Messrs. Carl Zeiss, and the 
Société Genevoise for their assistance in providing 
diagrams and other information. 








NOTES ON NEW BOOKS. 


Suvce its first appearance Professor Royal-Dawson’s 
book on Curve Design has proved of special value to 
the highway engineer and the student dealing with 
the improvement of existing curves and the setting 
out of new roads. This author has now published a 
treatise entitled Road Curves for Safe Modern Traffic 
and How to Set Them Out, published by Messrs. E. and 
F. N. Spon, Limited, London (price 8s. 6d. net), which 
includes several articles contributed to technical journals 
since the publication of the original work, as well as 
extracts from his pamphlet on the Graphic Solution of 
Road and Railway Curve Problems ; he has also ampli- 
fied the principles he put forward in his earlier work. 
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determined whether a curve with a given deviation 
angle and a given speed value should be transitional! 
throughout or not, and the relation between the circular 
are and its speed value and the transition curve. Road 
curves in the past have generally been laid out as 
circular ares taking tangentially off-straight approaches 
or other circular curves. Examples are given in which 
the road curve can be rectified to meet the changing 
direction of a car at a steady speed, by transition curves 
closely resembling a lemniscate, and explained with 
other problems of re-alignment, faulty design and their 
remedies, including roundabout design on rational 
principles. Although this manual is not directly con- 
cerned with the relative merits of various road surfaces 
from a non-skidding point of view, the dynamic relation 
ship between skidding tendencies and curvature ar 
analysed and illustrated with bibliographical references 
The transition-curve plotters, as described in the text, 
considerably reduce the work in the drawing office 
This manual has been published at a time when the 


‘ 


subject is of topical interest and is a contribution of 








value and practical worth. It is a useful book to have 
at the drawing board. 


In a paper on the corrosion of iron and steel which 
he read in 1922 before the Royal Society, Sir Robert 
Hadfield stated that “careful estimates appear to 
show that there is at present an annual loss of over 
40 million tons of iron and steel by corrosion.”” Corro- 
sion is still with us, and remains a bugbear for the 
whole world. It forms a constant topic for papers to 
many scientific societies and for numerous other publi 
cations. A book recently sent us, entitled Korrosion 
und Dauerfestigkeit, calls attention to the evil influence 
which corrosion has upon a mechanical element by lower- 
ing its life much below that which might reasonably b: 
expected of it. It reviews the various testing condi 
tions, the conditions of stress in corroding media, th 
metals considered being forged steel, steel and iron 
castings, and non-ferrous metals, and points out the fa: 
tors making for corrosion fatigue, namely, surface defects 
due to corrosion, which ultimately penetrate the meta! 
structure. Numerous examples are mentioned and 
illustrated. The means for preventing corrosion fatigue 
fractures are also dealt with, and the book states 
that in a number of instances it will be found more 
economical, after a piece made of ordinary materia! 
has been for a given time under stress, to replace it 
by one of the same material, rather than make use of 
one which is rustless. The methods for circumventing 
corrosion described are the well-known electrolytic pro- 
tection, non-metallic and metallic coating and plating, 
nitriding, and the addition of corrosion inhibitors to 
cooling water, &c. The book is a very interesting 
one and gives an extensive literature index. It has 
been written by Professor Dr. A. Thum and Dr.-Ing 
H. Ochs, and it is issned, at the price of 9 marks, by 
the V.D.1.-Verlag, G.m.b.H., Berlin, N.W.7. 


Examples in Theory of Machines Problems, by W. RB. 
Crawford, is a contribution to existing literature on 
the Theory of Machines which will be welcomed 
by many teachers and students of this subject. The 
former cannot fail to find in it many suitable examples, 
while the value to the student of a well-chosen selection 
of exercises is too well known to require any emphasis. 
The examples are intended to help those preparing for 
the Higher National Certificate, the Associate Member- 
ship examinations of the Institutions of Civil and 
Mechanical Engineers, and university degrees in 
engineering. Many of the questions have been taken 
from past examination papers of Whitworth and Senior 
Whitworth Scholarships, London University, the 
Mechanical Science Tripos of Cambridge, and the 
Institutions of Civil and Mechanical Engineers. The 
questions have been collected and classified under 
eleven headings, and they range from comparatively 
simple problems dealing with force, motion and momen- 
tum to more advanced examples involving velocity 
and acceleration of mechanisms, toothed gearing, cams, 
engine balancing, and whirling of shafts. Answers 
are given to all the problems, and a further ver) 
valuable feature, especially for those engaged in 
private study, is the large number of worked examples. 
The volume is published by Sir Isaac Pitman and 
Sons, Limited, of London, at 5s. net. 








Evecrriciry Suprty iN Brirmineuam.—During th: 
year ended March 31, 1937, 36,106 additional consumers 
were added to the mains of the Birmingham Electricity 
Supply Department, bringing the total up to 218,365. 
The new load aggregated 135,26 kW, bringing the 
total up to 798,952 kW. The electricity generated and 
purchased amounted to 1,008,990,823 kWh, of which 
707,990,244 kWh were sold and 157,658,100 were exported 
to the Central Electricity Board. The maximum demand 
was 286,100 kW. During the past five years the sales 
have increased by 82-12 per cent., the number of con- 
sumers by 83-43 per cent., and the connected load b; 
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THE CHAMBON RESERVOIR, 
ISERE, FRANCE. 


By THEopore RiIcu. 


In the autumn of 1935 a description of the 
hydro-electric development at Le Sautet, on the 
River Drac, in the French Alps, appeared in these 
columns.* ‘This article is concerned with a similar 
type of development on the River Romanche, which, 
like the Drac, is situated in the Department of 
Isére. The whole river system, of which the two 
rivers form part, lies to the south-east of Grenoble. 
The River Drac is a tributary of the River Isére, 
which it joins in the neighbourhood of this town, 
while the Romanche runs into the Drac some 15 km. 
above this junction. The valley of the Romanche 
has been for many years a centre of activity for the 
electro-chemical industry. In a distance upstream 
of 25-5 km. from the junction with the Drac, at 
which point the water level is about 260 m. above 
datum, there is a total rise of 443 m., or an average 
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of about 17-4 m. per kilometre. On this stretch 
of the river there are nine power stations having a 
combined installed capacity of 110,000 kW. With 
the exception of the power generated by the Gavet 
plant, which has a capacity of 6,720 kW, the 
whole of the output from these stations is utilised 
in electro-chemical and electro-metallurgical works 
of various kinds. There is a project in being for 
the erection of a further station of 18,000-kW 
capacity at Vizille, on the lower part of this section 
of the river. Above this stretch of the river there 
is a section 18-5 km. long with a total fall of 40 m., 
and at the head of this section there is a more 
recent power station, at St. Guillerme, which has 
a capacity of 18,000 kW and operates under a head 
of 240m. A map of the area showing these various 
stations is given in Fig. 1 on this page, while Fig. 2, 
page 168, shows the profile of the river from the new 
Chambon Reservoir, which is dealt with in this 
article, to the confluence with the Drac. As will be 
seen, the two steep sections of the river, which are 
referred to above, are separated, one from the 
other, by the plain, which is called after its chief 
town Bourg d’Oisans. 

As will be seen from the map, there are two 
power stations on the part of the River Drac which 
lies below the junction with the Romanche. The 
upper of these, the Drac-Romanche has a capacity 
of 14,000 kW, and the lower, the Rondeau, a 
<apacity of 10,000 kW. There is sufficient fall in 





* EnNGIveerina, vol. cxl, page 188 et seq. (1935). 
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the river to enable a further station to be built at 
the confluence of the Drac with the Isére near 
Grenoble. As explained in the earlier article, to 
which reference has been made, there is a series 
of power stations on the Drac above the point 
where it is joined by the Romanche, and the opera- 
tion of these has been greatly facilitated by the 
construction of the regulating reservoir at Le 
Sautet. The purpose of the Chambon reservoir is 
to perform a similar service on the Romanche, and 
by regulating the very variable flow of the river, to 
improve the operation of the 140,000 kW of plant 
which is situated on the river above the point at 
which it joins the Drac. The work also benefits 


the two stations of this latter river, which receive 
the waters of the Romanche in addition to those of 
the Drac. 

The Romanche has its source in the glaciers on 
i north side of the Mont Pelvoux massif, which 





rises to a height of about 4,000 m., or some 13,100 ft., 
while it is fed in its upper reaches by torrents 
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arising from a series of glaciers on the Meije 
and other branches of the Pelvoux Range, which 
range from 3,300 m. to 3,800 m. in height. These 
streams flow into the river on its left bank, but 
other torrents also feed it on the right, one of 
which rises in a small glacier. A glacier-fed river 
of this kind, with a catchment area several hundred 
square kilometres in extent, and situated above the 
2,000-ft. level, necessarily has a very variable flow. 
There are heavy floods in spring, due to the melting 
of the snow, and violent floods of short duration, 
in August and September, following thunderstorms ; 
in the winter, however, the flow may fall to a 
very low figure. Before the construction of the 
Chambon regulating reservoir, which is shown above 
Bourg d’Oisans in Fig. 1, the average flow of the 
river in February frequently fell to as small #& 
figure as 1-5 cub. m. per second, while during several 
months of the year it reached 20 cub. m. per second, 
the figure rising to 40 cub. m. per second in May and 
June and during exceptional floods even reaching 
twice that figure. 

As already mentioned, the valley of the Romanche 
has for many years been an important centre of the 
electro-chemical industry, and although activities 
of this kind are able to operate with much greater 
variation in the rate of production than many 
manufacturing industries, the extreme fluctuations 
in the flow of the river have proved a great handicap 
in the efficient operation of the factories. During 
the difficult period of the Great War, the industrial 





establishments of the Romanche Valley were of 
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great value to the French Government, particularly 
in view of their geographical position, and at that 
time the value of so controlling the river that the 
power available would be spread reasonably evenly 
throughout the year became more generally realised 
than before. 

At a point a short distance above Bourg d’Oisans 
the river passed through a narrow gorge about 
75 m. long, the rock formation being a hard crystal- 
line schist which is approximately watertight. 
The gorge had some features in common with 
the canyon in which Le Sautet power station is 
built. In the year 1918, Monsieur Henri Frédet, a 
prominent industrialist of the Dauphiné region, 
came to the conclusion that this gorge would be an 
ideal site for a high dam, the construction of which 
would form a large reservoir which would not only 
be of value in regularising the supply of water to 
the power stations in the Romanche valley, but 
would also allow of the construction of a further 
power station. This he proposed to build at St. 
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Guillerme bridge about 5 km. below the gorge 
There were some important difficulties in connection 
with this scheme of which the more important were 
that it involved drowning-out two agricultural 
hamlets in the valley and diverting about 3 km. of 
the main road (Route Nationale No. 91) which runs 
from Grenoble to Briangon and carries much through 
traffic in the summer. A plan of the area which 
shows the ultimate development is given in Fig. 3 
on page 168. This indicates the submerged hamlets 
and shows both the original main road and the 
diversion. A view looking from the entrance to the 
gorge in an easterly direction showing the valley 
and main road which were ultimately submerged 
is given in Fig. 4 on Plate IX. 

The scheme put forward by Monsieur Frédet was 
studied by two well-known geologists and examined 
in detail by Monsieur Marchand of the Ministry of 
Public Works, who reported that a reservoir having 
a capacity of 54 million cub. m. and covering 
126 hectares (311 acres) could be constructed on the 
site at a cost which would make it a commercial 
possibility. The matter was accordingly proceeded 
with but, owing to the many interests involved, 
considerable time was spent in preliminary negotia- 
tions. Apart from the questions of compensation 
for the appropriation of land and the diversion of a 
main road, the whole undertaking was in the nature 
of a co-operative venture, as a number of in- 
dependent power stations were to benefit from the 
works to an extent which it was difficult to evaluate 
in terms of money. Accordingly, it was not until 
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the year 1926 that the reconciliation of the various | 
interests involved allowed of the formation of a 
company, the Société de Regularisation des Forces 
Motrices de la Vallée de la Romanche. The com- 
pany came into existence largely through the ac- 
tivities of Monsieur Frédet, who was supported by 
Monsieur Léon Perrier, a Senator, and Monsieur 
Charles Keller, who was then President of the 
Grenoble Chamber of Commerce and is connected 
with the well-known chemical manufacturing firm 
of Keller and Lelieu. The capital for the company 
was found in equal shares by industrial and power 
undertakings in the valley and by the State, which 
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has the right to nominate half the directorate. The 
interest and amortisation charges are covered by the 
value of the power which is rendered available by 
the storage of flood water which would otherwise 
have run to waste. 

The result of the construction of the reservoir has 
been that the dry season flow below the dam has 
been increased from 1-4 cub. m. to 5-7 cub. m. a 
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second. This increase of 4-3 cub. m. is, naturally, 
available down the whole length of the valley, 
but as the river in its course is joined by various | toe. 
tributary streams the percentage increase diminishes | ination which was carried out at the same time, 
in the lower sections. As the average installed | indicated that the crystalline schists met with were 
capacity of the various stations concerned is some | Compact and impermeable. This information was 
two or three times that corresponding to the | considered so satisfactory that matters were pro- 
minimum flow, the regulation provided by the | ceeded with and, in 1926, the various interests con- 
dam will considerably increase the yearly output | cerned having been brought to agreement, detail 
and improve the utilisation factor. It is estimated plans were prepared. Two major pieces of pre- 
that the annual net output trom the group of| liminary work, which were necessary before the 
stations affected will be increased by 12 million kWh. | dam could be put in hand, were then carried out. 
In addition to this service rendered to the generating | These were the construction of a by-pass to carry 
stations, the regulation of the river benefits the | the main road round the gorge and the driving of a 
various riparian owners and the town of Bourg tunnel to divert the river from the dam site. 
d’Oisans by eliminating floods which have in the| Both of these preliminary works are indicated 
past greatly damag» sd the banks and inundated | in Fig. 9 on page 169, which is a sketch plan of the 
parts of the town. |completed dam. As will be seen, the main road 
In 1912, when the project for the Chambon | occupied a position in the gorge which is now 
Reservoir was under examination by a provisional | entirely covered by the dam, and to allow work on 
committee, a series of exploratory borings was | the foundations to be started a road tunnel was 
made in the river bed on the site of the dam. The/driven on the left side cf the gorge. The west 
level of the bed varied from 953-5 m. above datum at | portal of this tunnel is shown in Fig. 5 on Plate 
the position which would be taken by the upstream |1X. The road originally passed to the left of 
face of the dam to 950 m. at the toe. The borings were | the tunnel as shown in this view and was carried 
carried out by the Société Generale des Enterprises | on a ledge cut in the rock side. The old road 
of Paris and the deepest was carried to a depth of | passed through a short tunnel cut through a spur 
41m. They showed that there was about 25 m. of |of rock which projected into the gorge, but this 


The cores obtained, and the geological exam- 





alluvium in the gorge at the proposed upstream | was blasted away before work on the foundations 
face of the dam, 14 m. to 16m. towards the centre and | was started. The new tunnel was 6 m. 
about 31 m. at a point 16 m. downstream from the | 115 m. long. 


wide and 
It will be understood that this road | 








by-pass was of a temporary nature. Ultimately a 
considerable length of the road was diverted and it 
was carried across the top of the dam, as shown in 
Fig. 9. The river diversion tunnel, which was con- 
structed on the right bank is also shown in Fig. 9. 
It was cut through the solid rock and had a cross- 
section of 23-6 sq. m. and a fall of 1 in 4. With 
a head of about 2 m., a flow of 100 m. per second was 
provided for. 

In 1926 a contract was let to La Société Campenon- 
Bernard of 5, Rue Beaujon, Paris, for the construc- 
tion of the dam, and the main works connected with 
it. The dam is of the gravity type, and has a 
length of 293-6 m., a height above the foundations 
of 136-7 m. on the upstream side, and of 128-65 m. 
on the downstream side. The greatest height above 
the river bed is 91-2 m. The thickness at the top 
is 5 m. and at the foundations 69-7 m. Among the 
first work undertaken by Messrs. Campenon- Bernard 
was the construction of cofferdams above and below 
the dam site to divert the river into the diversion 
tunnel which had been driven on the right bank. 
and to control it on emergence at the lower end 
of the tunnel. These cofferdams are shown in 
Fig. 9. The upstream one consisted of an earth 
bank 40 m. long, and situated 50 m. from the posi- 
tion of the upstream face of the dam. It was placed 
at right-angles to the river, at a point where it is 
| joined by a mountain stream, the Mont-de-Lans. 
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The bank was 6 m. high and was protected on its 
upstream face by two monolithic concrete slabs, 
each 15 cm. thick, one of them being reinforced. 
Two rows of short piles were driven into the top of 
the bank and carried wooden shuttering on the inner 
side, the space between being filled with a layer 
of clay 50 cm. thick and 1 m. high. The lower 
cofferdam, situated 140 m. below the dam position, 
was placed obliquely across the river bed in such 
4a way as to direct the water flowing through 
the diversion tunnel into the lower part of the 
stream. The arrangement is shown in Fig. 9. It 
consisted of an earth bank 2 m. high, and protected 
on its downstream face by a 15-cm. concrete slab, 
which was carried 75 cm. into the subsoil to anchor 
it in position. It was further protected by a layer 
of large broken stone blocks. These cofferdams 
proved entirely satisfactory, and even when the 
foundations for the main dam had reached a depth 
of 42 m. the infiltration of water into the workings 
did not exceed 15 litres (3-2 gallons) a second. 

It is clear that although the gorge presented an 
almost ideal site for the construction of a dam 
from the point of view of the large reservoir which 
could be formed by the building of a relatively 
short Structure, the condition of the rock in its 
neighbourhood was of the first importance. After 
the gorge had been cleaned out, and any obviously 
poor surface material removed, it was found when, 
in 1929, the excavation for the foundations was 
started, that the preliminary borings had not given 
& true indication of the condition of the site. At 
the entrance to the gorge the rock level was at about 
980 m. above datum, and it was found that the 
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stream in cutting its way through the rock barrier 
had formed a series of steps over a length of 50 m., 
and had excavated a very narrow channel, in places 
only a few feet wide. The solids carried by the 
water had ground the walls of the channel and 
formed two large glacial mills with a series of minor 
pot holes between them. The bottoms of the glacial 
mills were at datum levels of 907 m. and 910 m., so 
that they had a depth of 45 m., or nearly 150 ft. In 
addition, it was found that the gneiss disappeared 
on the right bank, at a distance of about 30 m. from 
the centre of the gorge, and was replaced by car- 
boniferous schists. This complicated state of affairs 
led to many difficulties and much expense in the 
excavation for the foundations, and to material 
modification in the design of the dam itself. 

A plan of the gorge, indicating the narrow stream 
bed and the area occupied by the glacial mills, is 
given in Fig. 10, on this page. The large down- 
stream glacial mill occupied the position shown on 
the left, while the large area to the right, running 
parallel to the axis of the dam, was occupied by the 
large upstream glacial mill and the smaller pot holes 
which have been mentioned. A deep trench, which 
had to be heavily timbered, and which is illustrated 
in Fig. 6 on Plate IX, was sunk covering this 
area. In the original design the upstream face of 
the dam had a slope of 5 per cent., but in view of 
the condition of the site, which necessitated this 
trench, the design was modified to a vertical face 
between sections 9 and 16, which are indicated in 
Fig. 10, and the base of the dam was secured to 
the vertical face of the rock by the reinforced 
anchorage illustrated in Fig. 11. A modification of 
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the design was also necessary on the downstream 
face of the dam in order to carry the foundations 
into the large glacial mill on that side, The excava- 
tion and timbering of this mill are illustrated in 
Fig. 7 on Plate [X. This pit had to be carried down 
to a depth of 40 m. The resulting modification in 
the form of the dam is shown in Fig. 12. On the 
downstream face, the slope was altered from 
70 per cent. to 75 per cent., and the lower part of 
the face was constructed as a vertical wall. This 
alteration in the downstream face was carried out 
between sections 9 and 16, corresponding to the 
modification of the upstream face. The black 
lias schists in which the glacial mills had been 
formed were very impermeable, and the amount 
of seepage water which had to be dealt with in the 
pits was small. In the excavation and clearing of 
the site about 115,000 cub. m. of material were 
removed. The sand and gravel were dug out of 
the river bed by hand. Rock was blasted and the 
site was finally cleaned up by a steam navvy. 
Material was removed from the site by cable-way. 
The rock formation on which the dam is situated 
is shown in Fig. 8 on Plate IX, which is a deve- 
lopment on the centre line of the structure. From 
the right bank, shown on the left in Fig. 8, 
a section formed of black lias schist is followed 
by a short section of calcarious trias; this is 
succeeded by the gneiss formation which extends 
across the greater part of the site, but is followed 
by a shelf of calcarious trias high up on the left 
bank, Although the rock was in general excellent 
from the point of view of impermeability, in view 
of the importance and size of the dam a complete 
cemented screen was formed across the whole site, 
and also around the river diversion tunnel on 
the right bank and the road diversion tunnel on the 
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left. The position and depth of the various injec- 
tion borings are shown in Fig. 8. In the case of the 
tunnels additional grout screens were resorted to, 
one being provided in the diversion tunnel and 
two in the road tunnel. The positions of the 
grouting holes for these are indicated in the inset 
sketches in Fig. 8. The bores, made with diamond | 
drills, were 50 mm. in diameter, and in general | 
about 4 m. apart, alternate holes being carried to | 
depths of 10 m. and 15 m. As indicated in Fig. 8, 
however, deeper holes were made in a number of 
positions, these extending to 40 m. or 50 m. In 


cases where the concrete cover was over 9 m. im | 


thickness, cementation injections were made to 
ensure tightness of the joint between the concrete 
and the rock. Each bore was tested under water 
pressure before the grout was injected. For the 
main screen, an injection pressure of 15 kg. to 20 kg. 
per square centimetre (213 lb. to 284 lb. per square 
inch) was used in the lias scnists, 20 kg. to 25 kg. 
in the calcarious trias, and 40 kg. to 45 kg. in the 
gneiss. A pressure of 6 kg. per square centimetre 
was used for the jointing injections. In all, 3,046 
lineal metres of bores were made, the average 
absorption of cement being 177 kg. per metre of 
bore. The boring and cementation work, apart 
from the origina] exploratory borings, were carried 
out by Messrs. Société Sondage, Entanchments, 
Consolidation, Procédés Rodio, and the work was 
examined periodically by M. Gignoux, Professor of 
Geology at the University of Grenoble 
(T'o be continued.) 


NOTES ON THE SINGING 
PROPELLER. 


By E. G. Ricnarpson, D.Sc. 





Since the introduction of propellers made of 
bronze in ships a few years ago, much interest has 
been shown by engineers in the obnoxious noise 
which such propellers may develop when running. 
This interest culminated in a very detailed account, 
given by Mr. H. Hunter, O.B.E., before the North- 
East: Coast Institution* on February 12 last, of 
cases with which his firm had been concerned. The 
trials—in more than one sense of the word 
recounted in his paper form a very valuable mass 
of evidence on which a discussion of this pheno- 
menon may be based. It is not the object of these 
notes to add further to these experiences, which, | 
in fact, the author is not able to do, but to examine 
the various suggestions which have been made to 
account for the observations and to show that it 
is neither new nor inexplicable as an acoustic 
phenomenon. Some disentanglement of the physical 
features of the problem would seem desirable before 
further experiments are attempted. 

For the sake of those who have not yet had 
the opportunity of reading Mr. Hunter's paper, 
the aspects of the trials of the various ships having 
noisy propellers which seem to be most pertinent 
to a discussion of the fundamentals of the problem 
may be enumerated. (1) The sound is rather 
difficult to describe, but is somewhat like that 
which would be expected if the blade received a 
blow with a moderately hard-headed hammer once 
in each revolution. The low-pitched components 
of the “ grouching " noise thus resulting are rapidly 
damped, but the high-pitched components remain 
as a metallic ringing from one impulse to the next. 
(2) The noise is only blatant over a certain range 
of engine speeds, reaching a maximum and then 
waning as the revolutions per minute are increased 
through a noisy range. (3) The pitch of the con- 
tinuous ringing may e identified with one or other 
of the torsional vibravions of the blade. The pitch 
of the most favoured partial tone changes with the 
revolutions per minute. (4) The noise is only 
important when an alloy of suitable elastic proper- 
ties, such as bronze or stainless steel, is used. 
Seoular changes in the structure of the alloy may 
abate or aggravate it. (5) The same effect may be 
produced by a change of helm or of the physical 
properties of the water. In the light of these salient 
observations, hereafter referred to by number, the 
possible origins of the noise may now be considered. 

A. Degassing of the Water by the Propeller —Some 





“© Trane. NB. Coast Inet. of Bngre. and Shipbu ilders, 
vol. liii, page 189 (1937). 
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commentators have suggested that the bubbles of 
air driven out of solution by the thrust of the 
propeller on the water may, in their formation and 
subsequent collapse or combination, be responsible 
for the sound.* This is, of course, the sound which 
the poets call “‘ purling ’’ when a shallow brook runs 
over stones in its bed, but the energy involved in 
the process even when it is excited by the thrashing 
of the fast-moving blades of a propeller is small and 
could not give rise to vibrations of the blades 
themselves. There is also the difficulty of explaining 
(3) above, on these lines, since one cannot conceive 
an obvious reason why the frequency of degassing 
should be a function of the speed. 

B. Excitation by the Vortices Shed from the Blade. 
—It is well known that when an obstacle is moving 
through a fluid, a system of alternate vortices is 
shed from either side at a frequency dependent on 
the width and form of the obstacle and directly 
proportional to the speed. If this frequency coin- 
cides with one or other of the transverse vibrations 
natural to the obstacle, it will be excited in resonant 
vibration, producing the so-called xolian tones, the 
occurrence of which—though not their cause—has 
been noted since Biblical times. Such vortices give 
rise to the flapping of stays, flags, &c., on ships and 
aeroplanes. With a thin stretched wire exposed to 
the rising wind, the xolian tones will only be heard 
as the wind passes through a speed such that the vor- 
tex frequency coincides with one of the partial tones 
proper to the wire, but at higher wind speeds these 
succeed each other so rapidly that the sensation, to 
the uncritical ear, is of continuously rising pitch. 








process is often called in shipping circles 
“ cavitation,” but as this word means something else in 
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acoustics, the writer prefers to call it ‘‘ degassing.” 
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With an obstacle like a propeller blade the matter 
appears a little complex, for not only does the 
section of the blade vary from boss to tip, but 
different elements are passing through the water at 
different speeds, so that a speed appropriate to 
one element will not be right for a neighbouring 
Further, with thick blades at high speeds, 


one. 
considerable noise may be produced—at any 
rate by an airscrew—if the vortices are not 


exactly in tune with one of the partial tones of the 
blade. 

These facts just enumerated, which are of con- 
siderable importance for a proper consideration of 
the problem of the noisy propeller, have been 
established by Messrs. Stowell and Deming of the 
National Advisory Committee for Aeronautics of 
the United States,* and through their kindness it is 
possible to reproduce some of their records here. 
As anyone who is investigating noise problems 
should do, they idealised the propellor into a uniform 
rod of circular section, } in. wide, pierced at its 
mid-point by an axle about which it was revolved 
by a }-h.p. electric motor. An analysis of the 
sound from a 24-in. propeller of this type revolved 
at four different speeds is reproduced in Fig. |}. 
The horizontal scale is that of sound frequency. 
The extent of the vertical spread of the white line 
at any frequency indicates the intensity of that 
particular tone in the noise. These “ sound spectra ” 
illustrate clearly how the pitch of the hum shifts 
from one set of partial tones to another as the 
revolutions per minute of the propeller are increased. 
The highest component in each case corresponds to 
the frequency of production of the fastest moving 





* Jour. Acoust. Soc., vol. vii, page 190 (1936). 
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portion of the rod, viz., the tips. It seems fairly 
safe, then, in the light of these data, to look for 
the exciting cause of the ringing in the vortex 
production by the blades themselves, in accord 
with (2) and (3). The speed at which a given 
eolian tone is produced is also dependent on the 
viscosity of the fluid, as the late Lord Rayleigh 
first showed, and therefore on temperature and 
salinity (5). 

C. Disturbances Upstream.—What has been said 
with regard to the vortices shed from the blade is 
equally true of any vortices regularly produced in 
the water before it reaches the propeller, such as 
those produced at the stern post, with this important 
distinction: that whereas the vortices shed by 
the blades pass, in virtue of the slipstream, as a 
spiral screw into the wake, those from the hull and 
its fixtures tend, for a time, at least, to preserve 
their position without twist. The net result of this 
is that the propeller is, at certain speeds, acted on 
by vibratory forces co-periodic with the revolutions. 
It is, in fact, to these forces that I think should be 
ascribed the highly damped vibrations of low pitch 
which can be heard rising like the sound of a blow 
once in each revolution. Experiments which illus- 
trate this aspect will be described in the next 
section. 

The Nature of the Vibrations.—If the view here 
advanced is correct, the phenomenon of the singing 
propeller is to be classified under what the physicist 
calls “ relaxation oscillations.” These are produced 
whenever a system receives regular impulses suffi- 
ciently detached to allow it to oscillate in one or 
other of its degrees of freedom, but, of course, 
with diminishing amplitude between each impetus. 
As the components in the sound do not usually 
all have the same damping factor, the quality of 
the sound changes as the amplitude dies down 
between impulses (ef. (1) above). A common 


instance of this type of vibration occurs in the 





| tolling of a church bell. By the kindness of Professor 
A. T. Jones, of Northampton, Mass., oscillograph 
records of such a vibration at successive epochs 
after the actuating impulse are reproduced in 
Fig. 2. In the first moments after the excitation, 
the sound is very complex, but the low-frequency 
components soon disperse, leaving a much purer 
ringing note to continue until the next impulse ; 
the almost level lines are time records. Unfortu- 
nately, oscillographs of actual singing propellers 
are not available, but the gramophone records of 
the latter are convincingly like the type of sound 
which would give the records of Fig. 2, with the 
distinction that the system shown here has been 
specially treated to have harmonious components 
for its natural vibrations ; a treatment not usually 
accorded to a propeller, but which may have to be 
adopted by propeller makers in the future, if the 
singing cannot be stopped. To show how the 
vibrations of the propeller are probably excited, 
the model shown diagrammatically in Fig. 3 was 
constructed and tested by the writer. In the 
diagram a b represents the section of an elastic brass 
propeller blade held at one end (below) in a clamp. 
A jet from between the rigid jaws cd impinges on 
the edge a. Vortices are then produced between 
ed and a in the same fashion as at the mouth of a 
flute organ-pipe. (These represent the upstream 
disturbances that we have just discussed.) Another 
vortex system is produced beyond the edge 6 of 
the blade. When the speed of the jet is adjusted 
so that one or other of these rates of vortex pro- 
duction is exactly in tune with one of the natural 
tones of the blade, the latter vibrates in sympathy 
giving out a strong ringing tone. If the jet is 
slightly misdirected, corresponding to a change of 
helm (5), the sound may cease. If it is periodically 
interrupted the sound waxes and wanes at the same 
rate. A similar beating may be produced, without 
interrupting the stream, if one of the vortex systems 
is slightly out of tune with one of the natural 
frequencies of the blade. The writer is, then, of the 
opinion that the singing propeller is to be classed 
with this increasingly important group of technical 
noises—the relaxation oscillations. Of course, the 
impulse for the existing beat might lie in any factor 
which upsets the vortex stream at one phase of the 
propeller revolution. The induced velocity is not 
likely to remain uniform “ all round the clock,” as 
it would be if the propeller worked in an unimpeded 





stream. 





Little has been said about (4) relating to the 
material, since its significance should be obvious. 
Church bells are not made of cast iron, nor piano 
strings of twine. While high-tensile materials con- 
tinue to be used for propellers, there.will always be 
some range of speeds at which they will sing. The 
best hope lies in so designing the propeller that the 
singing range lies outside the normal operating 
range of speeds. 











THE PARIS FAIR. 


THE Paris International Trade Fair of 1937, 
the 29th since the inception of these events in 1904, 
was held in the Porte de Versailles exhibition grounds 
from May 22 until June 7, the opening having been 
deferred from the original date of May 15 in order 
that the Fair opening might coincide with that of 
the Paris Exhibition. Again, the decision to 
admit foreign exhibitors, first taken some twelve 
years ago, has been justified by the result, about 
800 of the 8,350 stands being devoted to displays 
of other than French origin, and 35 nations being 
represented. Like the British Industries Fair, 
the Paris Fair does not attract many heavy engineer- 
ing exhibits, but the lighter engineering products 
are always well in evidence, more especially those 
which have a domestic or generally utilitarian 
appeal. 

Inevitably, the recent trend of French social 
legislation has had some effect upon general trade, 
manufacturers being unwilling to commit themselves 
to definite prices when they are unable to predict 
with any certainty the extent to which costs may 
rise, and it was noticeable that many catalogues 
bore notices of increased prices. The displays of 
some of the larger undertakings, which have 
incurred heavy expenditure in connection with the 
International Exhibition, were less prominent than 
usual at the Fair, and although, as mentioned, 
nearly 10 per cent. of the exhibitors were from 
other countries, the impression received was that 
the international situation had operated to an 
appreciable extent as a deterrent to foreign potential 
exhibitors and buyers. As usual, there was a good 
display of small hand and portable tools, although 
it appeared that apparatus requiring high-frequency 
current is not yet so popular as in Germany, the 
French market being materially influenced by the 
small employer, who frequently is disinclined to 
install a special electric generator. Much is being 
done in France, however, as well as in Germany, 
to encourage the use of suction-gas generators for 
stationary plants and for traction purposes, as in 
motor "buses and railcars, so reducing the require- 
ments for seaborne fuels. The military value of the 
policy is evident, and might well justify more con- 
sideration by British power users, even though 
plants of this type may not always be economically 
ideal by peace-time standards. A contractor’s port- 
able air compressor with a gas generator was ex- 
hibited, as well as plant of small size for heating work- 
shops and flats. On the other hand, automatically- 
operated burners for crude oil are also available 
now for very small domestic boilers, in spite of the 
continued attempts to popularise suction-gas 
producers. The number of domestic appliances 
employing bottled butane gas appears to be increas- 
ing, and bottled propane is being used for plumbers’ 
work and similar purposes. 

The French railway administrations have lately 
experienced so many claims on account of breakage 
in transit, especially of such items as earthenware 
tiles and stoneware pipes, that the five railways 
have combined to encourage improvements in the 
loading of trucks, and an interesting exhibit was 
the result. One recommendation was for the use 
of straw mats, made up in rolls, as packing for 
fragile goods. To protect the ends of tubs and 
barrels old motor tyres were wired across and 
packed tightly with straw, a scheme that appeared 
serviceable, but which might not be welcomed by 
British carriers. The use of corrugated pulp board 
for very light containers evidently continues to 
extend. A railway development of a different 
character, introduced in connection with high-speed 
railcars, is the use of chemical fire-extinguishing 
equipment in which the chemicals are stored in 








cylinders and projected through a pipe system 
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with suitable nozzles distributed through the engine | 


spaces and passenger accommodation. 

The expansion, in recent years, of the British 
Empire wine-growing industry and, within the 
British Isles, of cider-making, together with the 
creation of a home manufacture of wines from | 
imported grape juice, gives to the apparatus of 
wine-making an interest extending beyond the 
districts where the art is indigenous. The value of 
an alcoholic beverage depends mainly on its flavour, | 
aroma, and keeping qualities, and the organic 
changes during fermentation and storage can be | 
influenced by such seemingly trivial factors that 
the produce of adjacent vineyards may differ 
greatly in market value, and labour-saving methods 
must be carefully watched lest they also affect the 
final product. To prevent chemical action all | 
metal in contact with the wine must be brass, 
well-tinned copper, or coated with vitreous enamel. | 
The grape-juice, after pressing, is stored in large 
vats, and much of the plant required in the different 
processes is electrically operated and portable from 
vat to vat. From the extensive exhibits in the 
Wine Hall of the Fair it was evident that a con- 
siderable trade has been developed in such modern 
accessories as sheets of special compositions for 
filter presses, pumps driven by electric motors, 
and centrifuges with which to remove sediment and 
separate the deleterious tartars. For a number of 
years a process of refrigeration has been employed 
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yrammatic arrangement of a complete installation 
given in Fig. 1, the wine from the vat, at a tem- 
perature of about 16 deg. C., passing through the 
central tube and giving up heat to the low-tempera- 
ture wine returning from the cooler. By this means 
the raw wine can be reduced to a temperature of 

2 deg. C. On completion of the process the 
greater part of the tartar deposit remains in the 
bottom of the vat, but a further filtration is desir- 





to precipitate tartars, but special precautions are 
necessary, and the method is somewhat involved. 

There is a difficulty in the fact that, if a wine or 
cordial contains, after filtration, much bitartrate of 
potassium (cream of tartar)—a condition especially 
characteristic of new wines— subsequent cooling | 
causes @ precipitate to form as at the lower tempera- | 
tures. Secret chemical compositions have sometimes 
been used, although these are disapproved by the 
law, as it is obvious that the addition of a reagent 
is liable to affect the nature of the product. This 
problem is of importance not only to makers of | 
wines, but also to merchants who buy wine in bulk 
and bottle it for sale. Any process which enables 
undesirable tartars to be eliminated reduces the | 
time required for storage in bulk, and in certain | 
classes of trade newer wines can be ‘put on the 
market, with a corresponding reduction in the 
amount of locked-up capital. The crystals, mainly | 
composed of tartrate of potash, are 
will pass through a filter; but under a lowered 
temperature they associate, building up a deposit 
which can be separated out, provided that the 
process is continued long enough. For wine-cooling 
& worm containing brine, or pipes for the direct 
expansion of the refrigerant, may be adopted. 
Multi-tubular coolers have been used also, especially 
in systems in which the wine passes through 
successive banks of tubes in a counter-current flow, 
but each of these methods has certain drawbacks in 
operation. 





A refrigerating process for accelerating precipita- 
tion has been developed by Messrs. La Société des 
Etablissements Daubron, 57, Avenue de la 
République, Paris, Xle, which can be applied by 
plant of either fixed or portable type. The treat- 
ment takes place in a jacketed cylinder, usually 
placed vertically, the cooling medium circulating in 
the jacket. On a central shaft are mounted wooden 
paddles, which revolve at a speed varying from 
15 to 30 revolutions per minute, the drive being by 
belt from a small electric motor, through a worm- 
reduction gear situated beneath the cooler. A section 
of the cooler is shown in Fig. 2 herewith. The wine 
is drawn from a suitably insulated vat and is circu- 
lated by a pump through the cooler, the gentle agita- 
tion produced by the paddles increasing the mutual 


80 fine that they 


able to remove crystals still subsisting. In the 
| arrangement illustrated in Fig. 1, there are two 
| circuits, one for the coolant and the other for the 
| wine. 

The ammonia compressor a delivers the gas 
through a separator 6 to a receiver c, from which 
it passes to an expansion chamber d and thence 
to the jacket of the cooler e, through which it 
ascends to a belt at the upper end of the cooler, 
to return to the compressor suction. The raw wine 
is circulated by a pump f through the heat-exchanger 
g to the interior of the cooler e, from which it returns 
tothe vat. After four or five days of this treatment, 
the wine is drawn by the pump through the filter A 
and delivered to the storage vats to await bottling 
or transference to hogsheads for transport. It may 
be mentioned that Messrs. Daubron maintain an 
experimental laboratory in which clarification of 
wines, ciders and cordials, by the use of refrigeration, 
can be studied on a scale large enough to indicate 
clearly the commercial possibilities of the treatment 
|in a given case. Another use of refrigeration is in 
connection with the transport of wine in bulk. 
During the summer months a consignment trans- 
ported in tank wagons, whether of wood or metal, 
may be found, on arrival, to have risen in tempera- 
ture to as much as 25 deg. C. (87 deg. F.) due to 
exposure to the sun. Some thousands of litres of 
wine at such a temperature, introduced into a cool 
cellar, represents an appreciable heat input, which 
might affect other wines already stored there. 
| Arrangements can now be made to pre-cool such 
|consignments by means of water- or brine-coils 
| before the wine is passed into the existing stock. 





(J'o be continued.) 








THE CHAPMAN CONE VALVE FOR 
HYDRAULIC MAINS. 


Ly the discussion following a recent paper on “* Present 
Tendencies in Water Turbine Machinery ” read before 
the Institution of Mechanical Engineers,* considerable 
interest was shown in that part of the subject dealing 
with main inlet valves. A description of the Chapman 
automatic cone valve used for such purposes and largely 
adopted in Canada, where it is now being manufactured 
may, therefore, be of interest although valves of a 
}somewhat similar type were described in an article 








contacts of the crystals while preventing the forma- | on the prevention of water hammer in pumping mains 
tion of ice from the water content, and the edges of | appeared in ENGINEERING, vol. cxliii, page 64 (1937). 
the paddles sweeping the conglomerated crystals| As the conditions to be met in these mains were 
from the walls to permit the formation of more. The | detailed in that article a brief recapitulation of them will 
cooled wine passes back to the vat until the whole | S*ffice for the present occasion. The moving mass of 
contents of the vat has reached the desired low tem- | water from, say, a centrifugal pump must be subject to 
wr sn . | control if damage is not to result from back flow of the 
perature (about 4 deg. C.), when the plant stops | water due eae .f vee we the 
autometicallv. TAs. detneiele ’ ts t aggee Pree’ 2 | er due to sudden stoppage rom breakdown or other 
. I proce CCUPIES | reason. The cone valve which, in principle, is an 

several days. enlarged version of the ordinary cock with an 
When the plant is of considerable size it is | unrestricted passage through the plug, has not, though 
advantageous to employ a counter-current heat . " J PETER aes 
exchanger of concentric tubes, as shown in the dia- 


* See Enotveerine, vol. cxliii, pages 529, 535 and 
595 (1937) 
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it is automatic, to be held open in one direction and 
closed in the opposite direction by the flow as is the 
case with the butterfly type. This latter type of valve, 
moreover, causes eddies in the flow with resulting loss 
of head, as contrasted with the cone valve which, 
when it is open, continues the section of the water 
main. 

As the movement of the plug in the cone valve is a 
simple rotary one through an are of 90 deg. between 
the fully-open and fully-closed positions, it may be 
thought that all that was needed was a lever, power- 
operated, for large or high-pressure valves. The 
friction, however, of a large plug is considerable and the 
plug has therefore to be lifted clear of the seat when 
being turned. To effect this the opening and closing 
mechanism is arranged to provide an axial movement 
before the rotary movement begins and again, but in 
the reverse direction, when that has ceased. The plug 
when lifted can be rotated, it is stated, with less effort 
than is needed to turn a centrifugal pump impeller in 
still water. The construction of the cone valve is 
shown in Figs. 1 to 4 in the opposite page. The 
sectional view, Fig. 1, shows an automatic valve, 
the opening and closing being effected by a hydraulic 


cylinder, though a solenoid-controlled servo-motor 
is also sometimes used. In either case the valve 


is closed automatically when the pump concerned is 
shut down, this closing being definitely timed and 
controlled. The rate of closing for 75 per cent. of its 
duration, that is, while the flow of the main body of 
the water is being checked, is comparatively rapid. The 
combination of variable mechanical leverage in the 
closing gear with the shape of the waterway through 
the plug, however, results in a marked slowing up of 
the rate of closing for the final part of the movement, 
a condition reducing water hammer to a minimum. 
For a clear understanding of the action of the 
mechanism, Fig. 2 should be referred to in connection 
with Fig. 1, both these illustrations showing the position 
of the opening gear when the valve is fully open and 
bedded down on its seat. The piston rod of the hy- 
draulic cylinder is attached to a crosshead which slides 
between two circular guides. The crosshead is formed 
with a pin at both front and back. The pin on the 
front carries a roller which engages with the jaws of 
a forked lever on the plug spindle. The pin on the 
back is connected by a curved link to what is virtually 
a nut on a screwed part of the spindle. This screw 
formed with a triple or quadruple thread, according te 
cireumstances, and, it will be realised, results in axial 
movement of the spindle and plug when the nut 5 
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Fig. 3. 


rotated. Though the valve is fully open in Fig. 2, 
the start of the opening operation may be con- 
sidered. At this time the front crosshead pin is 


some distance below the horizontal jaw of the lever 
and, in consequence, the first movement of the 
piston in an upwards direction has no effect on 
the lever. The movement does, however, affect the 
nut as the back crosshead pin describes a straight line 
and the nut is rotated in a clockwise direction, thus 
lifting the plug off its seat. This unwedging action 
takes 25 per cent. of the stroke, at the end of which 
the pin is in contact with the lever jaw. The lever 
is then pushed round opening the valve, the pin, when 
at 50 per cent. of the stroke, lying in the central notch 
of the jaw. At this point the lever is horizontal. The 
upward stroke being continued, the front pin gradually 
slips out of the lever jaws and the back pin turns the nut 
in an anti-clockwise direction. All rotary movement 
ends at 85 per cent. of the stroke, the remaining 15 per 











HAND-OPERATED CoNE VALVE IN OPEN PoOsITION, 


cent. being occupied by the axial re-seating movement. 

With the plug in the fully-open and seated position in 
Fig. 2 the lever on the nut and the connecting link with 
the back pin are well seen in this view. The plug 
spindle is provided with a pointer which moves over a 
graduated quadrant on the light cover enclosing the gear 
and shown removed. The rate of opening varies over 
the stroke of the piston. Up to 25 percent. of this the 
valve is closed, at 30 per cent. the opening is only 2 per 
cent. of the full area, rising to 36 per cent. of full open- 
ing at 50 per cent. of the stroke. For the remaining 
half the rate is more rapid, 98 per cent. opening being 
available at 80 per cent. of the stroke. The hydraulic 
cylinder of the valve shown in Figs. 1 and 2 is con- 
trolled by a Pitometer, employing the Pitot tube 
principle, the sprocket wheel and chain providing 
emergency hand operation. The illustration Fig. 3 
shows a 42-in. valve wholly manually operated by means 
of a large handwheel and bevel gears. The largest 
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valve made can be closed or opened within five minutcs 
by one man, irrespective of the amount of unbalanced 
pressure. This view shows very well the uninterrupted 
passage obtained with the cone valve, which is also 
seen in the 6-in. hydraulic cone valve at the left hand. 
It will be noticed from Fig. 1 that the plug and its 
seating are both faced. These facings are of bronze 
welded into the semi-steel castings of the plug and 
body. On the surface of the plug they are formed in 
four complete circles, as shown in Fig. 4, so that there 
is a complete seal when the valve is closed. The 
spindle is of stainless steel and the nut of bronze. The 
plug is centred at the bottom by a projecting spigot, 
this wearing surface, as well as that at the top, being 
fitted with bronze sleeves and working in bronze bushes. 

The Chapman cone valve. originally developed in the 
United States, is now manufactured under licence in 
Canada by Messrs. Dominion Wheel and Foundries, 
Limited, 171, Eastern-avenue, Toronto, and Messrs. 
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Canada Iron Foundries, Limited, Mark Fisher Building, 
Montreal. At present the sizes made range from 6 in, 
to 48 in. bore. It is not unusual, due to the low 
frictional losses, for the valve to be installed on mains 
of a larger diameter than itself, an example occurring in 
Vancouver, where 36-in. cone valves have replaced 48-in. 
gate valves on a main of the latter diameter. 








ELECTRICITY SUPPLY IN 
SOUTH AFRICA. 


Durine 1936, the amount of electricity sold by the 
Electricity Supply Commission of South » whose 
headquarters are at Escom House, J Tg, 
reached a new high level of 1,688,047,108 kWh, an 
increase of no less than 51 = cent. over the figure for 
the previous year and of 112 per cent. over that of 
1929. This development is mainly explained by the 
great activity in the mining industry, the consumption 
which rose from 675,664,157 kWh to 1,190,801,515 
kWh, an increase of 76-2 per cent., though the directly- 
supplied domestic consumption rose from 4,301,638 kWh 
to 6,120,142 kWh, an increase of 42-3 per cent. The 
consumption under the latter heading has, in fact, 
risen by over 100 per cent. during the past two years, 
the ave annual consumption per consumer being 
1,168 kWh. Considerable extension has been made of 
supplies, both direct and indirect, to rural areas ; 
and in the fruit-growing and wine-making districts, 
numerous groups of small farming communities make 
use of electricity not only for lighting and domestic 
purposes, but for grape pressing, dairying and pump- 
ing. At the end of 1936, 254 farms were connected to 
the mains. 


Rapi was also made du the year with 
the = as electrification dr renerhene con com- 
menced in 1935. Electric traction was officially inaugu- 
rated over the 45-mile Cato Ridge-Durban section of 
the Natal main line on December |, 1936, and the con- 
version of the section between Glencoe and Volksrust 
is expected to be finished this month. This will com- 
plete the conversion of the whole of the Natal main 
line, comprising 326-5 route and 548 track miles, from 
steam to electric traction. The two new sections are 
supplied through 163 route miles of 88-kV transmission 
line and eleven rectifier substations, with an aggregate 
capacity of 29,260 kVA. from the Commission’s genera- 
ting station at Colenso. The output from this station 
for traction purposes during 1936 was 139,195,138 kWh. 
Work in connection with the electrification of the rail- 
way along the Witwatersrand, a distance of 95-5 miles, 
and from Germiston to Pretoria, a distance of 36 miles, 
is now in progress ; and is expected to be completed 
next November. Sub-station equipment with an 
aggregate capacity of 49,580 kVA will be supplied 
through a 40-kV line from the joint systems of the 
Commission and the Victoria Falls and Transvaal Power 
Company. Considerable difficulty was experienced in 
erecting the transmission line on the Cato Ridge- 
Durban section, owing to the hilly nature of the coun- 
try. At one place a gorge, some 1,500 ft. wide had 
to be crossed, and the only way of negotiating this was 
to use @ rocket gun and life line, which was borrowed 
from the Durban Port Authorities. 

Turning to the operation of the Commission's indi- 
vidual undertakings, the installed capacity of the 
Colenso station was 60,000 kW, the output 
being 180,887,455 kWh, an increase of 11-77 per cent. 
over that of the previous year. The electricity sold 
amounted to 171,476,131 kWh, and of this total 


139,195,138 kWh were sold for traction 6, an 
increase of 9-64 cent. Supplies in amounted 
to 25,273,223 k The Witbank station had an 


installed capacity of 100,000 kW. It is connected to 
the system of the Victoria Falls and Transvaal Power 
Company, and is operated by that concern on behalf 
of the Commission, Its output during 1936 was 
695,912,729 kWh, or 31,275,229 kWh less than in 1935, 
owing to a re-arrangement in working. It is operated 
as a base load station and the load factor was 78-4 per 
cent. The Salt River Power station, in the Cape Town 
area, has an installed capacity 90,300 kW and during 
the year two of its original 60,000-lb. boilers were re- 
placed by 100,000-lb. units. Its output was 87,400,887 
kWh, an increase of 8-12 per cent., and the load factor 
was 51-8 per cent. Tke construction of the new 
station at Table Bay, which will be operated in parallel 
with Salt River, is eeding rapidly. It was designed 
for an initial installation of two 40,000-kW sets and five 
230,000-lb. boilers, but an additional set and boiler of 
the same capacities has already been ordered. 

The capacity of the Congella station, near Durban, 
is to be increased by the installation of a 30,000-kW 
set and two 120,000-lb. boilers. This extension, which 
is to be ready in time for the peak load of 1938, will 
bring the capacity of the station up to 98,000 kW. 
These new boilers are to be fitted with electrical pre- 
cipitators as the epraying system employed on the 
present boilers, though reducing the amount of fine 
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corrosion in the steel stacks. This corrosion has only 
been arrested by the installation of gunite linings, over 
which a silicate coating was applied. The output 
from Congella during 1936 was 170,061,480 kWh, an 
increase of 13-6 per cent. over that of 1935. The 
load factor was 43-5 per cent. The Klip generating 
station, which was originally designed for an initial 
ca) of 106,000 kW and an ultimate capacity of 

,000 kW is now being extended to accommodate 
424,000 kW, owing to the increase in the demand for 
power for gold-mining purposes. Four 33,000 kW sets 
were brought into service during the year and six 
cooling towers 220 ft. high and 175 ft. in diameter, 
each capable of dealing with 2,000,000 gallons of water 
per hour, were erected. A contribution is to be made 
towards the construction of the Vaalbank dam, in order 
that an additional 12,000,000 gallons per day may 
be made ‘available. The output during 1936 was 
556,997,155 kWh, and the load factor was 48 per cent. 
Finally, the small hydro-electric power station on the 
Sabie River, with an installed capacity of 1,350 kW, 
generated 7,287,000 kWh during the year, a decrease 
of 2-65 per cent. 








LETTER TO THE EDITOR. 


THE GENERATING AND HEATING 
EQUIPMENT AT THE PINEWOOD 
STUDIOS, IVER. 


To Tue Eprror or ENGINEERING. 

Sir,—The combined generating and heating plants at 
Pinewood are the outcome of a conscientious and 
painstaking survey of the electrical and thermal needs 
of a modern film studio by engineers of experience and 
standing. Students may rest assured that such a glaring 
blunder as the correspondent in your issue of August 6 

has certainly not been committed. 

In the first place, it must be pointed out that the 
guaranteed fuel consumptions of the three 750-h.p. 
Diesel engines installed are 0-610 Ib. per kilowatt-hour 
at a load of 200 kW, and 0-542 Ib. at 350 kW. Under 
these conditions then, the extra fuel for the 150 kW 
of immersion heaters amounts to 67-7 lb. per hour 
—not 91-5 lb.—or, say, 2s. 8d. with oil at 90s. per 
ton. Lower fuel gonsumptions than these were recorded 
on the test bed at the maker’s works, and have 
been actually obtained since in daily running on the 
site. The total heat directly attributable to the 
150 kW of immersion heater artificial load alone is 
10-23 therms per hour, and the fuel cost per therm of 
this additional heat is 3-19d., and not 4-3d., as stated 
in your correspondent’s letter. 

This statement covers but half the ground, however ; 
the calculation does not end here. Reference to the 
table which is given in the article alluded to will show 
that at the same time the cylinder jacket cooling 
water and the exhaust of the remaining 200 kW 
of work-a-day studio lead can be made to yield a 
further 8-85 therms perhour. Proper recognition must 
be given to the recovery of this waste heat, and conse- 
quently the 2s. 84d. spent in extra fuel should be 
divided by 19-08 therms, giving finally an overall 
average fuel vost per therm of 1-71d. 

Even a cursory examination of the text of the article 
should make it abundantly clear that the utilisation of 
the jacket and exhaust waste heat of the Diese] engines 
is only rendered practicable technically and justifiable 
in commercial terms, if the comparatively small average 
and constantly fluctuating load of the studios and 
workshops is supplemented and maintained at an 
approximately steady value by means of immersion 
heaters, controlled by fully automatic switchgear. 
Figs. 1 and 2 of the article serve to summarise neatly 
and distinctly the real effectiveness, in varying degrees, 
of this mode of load levelling. 

No excessive wear and tear of the robust and reliable 
immersion heaters, control switchgear, thimble-tube 
boilers, pumps, self-acting valves or pipework need be 
anticipated. 

The fact that it has been found financially advan- 
tageous by quite competent and unbiased engineers 
to instal over 10,000 kW of Diesel engines of recent 
years in London film studios, is a serious reproach to 
the electricity supply industry. 

Young engineers, who will probably take the trouble 
to read the article attentively, following the scheme step 
by step, will find the whole conception of the purposes 
—and, therefore, of the measures taken at Pinewood— 
of immersion heaters in waste-heat recovery is an 
essentially rational and decided advance on previous 
methods. Given a sufficient outlet for the heat avail- 
able there is no doubt that, in the majority of instances, 
the judicious employment of immersion heaters or the 
like to regulate the load will enable a Diesel engine to 
be run for the greater part of its working hours at its 
most economical rating, at a thermal efficiency of about 
75 per cent., producing simultaneously electricity at a 





ash emitted from the pulverised fuel, has set up 
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1}d. per therm, under ‘changeable and unsatisfactory 
operating conditions which would ordinarily preclude 
the profitable.exploitation of the waste heat. This 
point is worthy of the attention of industrial Diese] 
engine users. 

I should like to record my gratitude to the manufac. 
turers of the plant who collectively contributed to the 
success of the work as a whole. In its development, no 
detail was passed over as trivial or omitted, and in 
practice all the component parts have functioned 
smoothly and proved admirably effective. 

I am, Sir, 
Yours faithfully, 
PAKENHAM Beatty. 
263, Fulham-road, Chelsea, S.W.3. 
August 8, 1937. 








ANNUALS AND REFERENCE BOOKS. 

Universal Directory of Railway Officials and Railway 
Year Book, 1937-1938.—Compiled from official 
sources under the direction of the Editor of The Railway 
Gazette, the 43rd annual edition of the Universal Direc- 
tory of Railway Officials and Railway Year Book has 
recently been published. Following a now well- 
established precedent, the general arrangement of the 
book is on a geographical basis. The railways of the 
United Kingdom are considered first, then those of the 
British Colonial Empire and Dominions in sequence, 
then the railways of overseas countries in which 
important British interests are held, and finally the 
railways of other foreign countries. In all cases the 
data given for each railway include general historical 
particulars, brief financial information, the mileage 
and gauge of the line, and the locomotives and rolling 
stock owned by the undertaking. Afterwards follows 
a complete directory of the names, addresses and titles 
or positions of the directors and officers of the railway. 
The year-book section of the volume, which contains 
the statistical and other information, is replete with 
facts and figures relating to practically every phase of 
railway administration and working, and the book 
closes with three comprehensive indexes. These 
comprise, respectively, an index to countries, a general 
index covering all railway and official entries together 
with the matter contained in the statistical information 
section, and, lastly, a personal index of railway officials. 
The volume is issued, price 20s. net, by Messrs. The 
Directory Publishing Company, Limited, 33, Tothill- 
street, London, 8.W.1. 

Stock-Exchanges Ten-Year Record, 1937.—The 29th 
annual issue, that for 1937, of the London and Provin- 
cial Stock-Eachanges Ten-Year Record of prices and 
dividends has been published by Messrs. Frede. C. 
Mathieson and Sons, 16, Copthall-avenue, London, 
E.C.2. As heretofore, the book consists of tables in 
which are set out the highest and lowest prices touched 
annually by Government funds and the stocks of 
commercial, industrial, financial and other companies 
at home and abroad during the t ten years, i.¢., 
from 1927 to 1936 inclusive. Data regarding the 
dividends paid are also given. The book, which 
comprises 580 pages, is thoroughly well turned out and 
strongly bound in the usual purple cloth covers. The 
price is 20s. net, or 20s. 6d., post free. 

“The Aeroplane” Directory of the Aviation and 
Allied Industries.—This directory, which is now in its 
second edition, is divided into a number of sections, 
the first of which contains an alphabetical list of 
manufacturers and suppliers of aircraft, aero engines, 
and of raw materials, parts and accessories in Great 
Britain. In each case the name and postal and other 
addresses of the firm are given, together with a brief 
description of its products. Section II is a “ classified 
trades ” directory to the firms given in the first section, 
while Section III comprises a most useful alphabetical 
list of brand and trade names registered or commonly 
in use in the industry. The next three sections deal 
with controlling bodies and associations of a national 
and international character, with flying clubs and 
schools in Great Britain, with civil and R.A.F. aero- 
dromes and seaplane stations in this country, and with 
private aircraft owners and transport operators in 
Great Britain. The last section is devoted to lists of 
controlling bodies, air-transport companies, aircraft 
constructors and aero-engine manufacturers in the 
British Dominions, Colonies and Protectorates, and 
in foreign countries, and the book closes with tabulated 
data and information of service to all concerned with 
the operation of aircraft. To facilitate reference to 
the various sections, a number of finger tabs have been 
incorporated. The subject matter, while compact, 
is well arranged, and the comprehensive nature of the 
work should make an appeal to the general publi 
as well as to those engaged in the industry. As the 
title implies, the volume has been compiled by the 
staff of The Aeroplane; it is obtainable, price 
10s. 6d. net, from Messrs. Temple Press, Limited, 5-17, 





fuel cost of, say, 0-3d. per unit, together with heat at 
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AUG. 13, 1937-] 


LABOUR NOTES. 


Tus Ministry of Labour estimates that at July 26 
the number of persons between the ages of 16 and 64 
in employment in Great Britain, exclusive of persons 
within the agricultural scheme, was approximately 
11,517,000. This was the same as at June 21, but 
511,000 more than at July 20, 1936. There was an 
improvement in employment between June 21 and 


July 26 in the distributive trades, hotel and boarding 
house, road~ and shipping services, and in 
certain food ufacturing industries. There was also 


a reduction in the numbers recorded as unemployed 
in the coalmining industry, the figures for which at 
June 21 were increased by sto es in connection 
with the Yorkshire mineworkers’ demonstration. On 
the other hand, employment declined in building and 
public-work contracting, in the pottery, iron and steel, 
general engineering, and motor-vehicle industries, and 
in wool-textile, clothing and boot and shoe manufacture. 
Owing to local holidays, there was a marked increase in 
the numbers temporarily stop in the jute industry. 
There was an increase in number of agricultural 
workers recorded as unemployed. 





At July 26, the numbers of unemployed persons on 
the registers of employment exchanges in Great Britain 
were 1,069,180 wholly unemployed, 246,615 temporarily 
stopped, and 63,664 normally in casual employment, 
making a total of 1,379,459. This was 22,861 more 
than the number on the registers at June 21, but 
272,613 less than at July 20, 1936. The total com- 
prised 1,074,474 men, 40,392 boys, 221,400 women, 
and 43,193 girls. The number of boys and girls on 
the registers increased between June 21 and July 26 
by 22,042, mainly owing to the registration of juveniles 
who had left school at the end of the summer term. 





The total of 1,379,459 registered unemployed included 
1,244,468 persons who were applying for benefit or 
unemployment allowances. An analysis of these 
applicants, according to the length of the last spell of 
registered unemployment, is as follows :—575,000, or 
46 per cent., less than six weeks ; 708,000, or 57 per 
cent., less than three months ; 827,000 or 66. per cent., 
less than six months; and 294,000, or 24 per cent., 
12 months or more. Of the persons on the registers at 
July 26, about 49 per cent. were applicants for insurance 
benefit and about 41 per cent. for unemployment allow- 
ances, While about 10 per cent. had no application for 
benefit or unemployment allowances. 





Between June 21 and July 26, the numbers of 
unemployed persons increased by 1,882 in the London 
area, 9,995 in the Midlands, 4,909 in the North-Western 
area, and 30,333 in Scotland. They decreased by 115 
in the South-Eastern area, 438 in the South-Western 
area, 9,682 in the North-Eastern area, 8,099 in the 
Northern area, and 5,924 in Wales. The increase in 
Scotland was due largely to holiday stoppages. 





The preliminary agenda of the Trades Union Con- 
gress, which is to be held in Norwich during the week 
beginning September 6, contains a dozen resolutions 
on the shorter working week and holidays with pay. 
One proposes that working hours should be limited to a 
maximum of 40 per week without reductions of wages ; 
another deplores the attitude of the British Govern- 
ment in opposing the shorter working week ; while a 
third protests against the omission of regulations in 
the new Factory Bill governing hours of labour for 
adult male workers. The General Council are, in one 
resolution, thanked for their efforts to obtain holidays 
with pay, and in another urged to continue them 
“ with the object of securing for all workers in industry 
two weeks’ annual holiday with full pay.” 





Amendment of the Fair Wages Clause is called for 
in a resolution of the National Union of General and 
Municipal Workers in order to ensure strict observance 
of trade union wages and conditions by contractors, 
with penalties (including cancellation of contracts) in 
proved instances of non-observance, and provision for 
retrospective payment of proper wages where these 
have not been paid. It is also declared that the 
conditions indicated should apply to all employees of a 
contractor, or sub-contractor, whether engaged in the 
execution of a Government contract or not. 





A demand for an amendment of the Unemployment 
Assistance Act which would abolish the means test is 
made by the Mineworkers’ Federation of Great Britain. 
Che General and Municipal Workers urge reconsidera- 
tion of the position arising from the action of employers 
who refuse the right of their workers to hold a union 
card and call for amendment of the Unemployment 
Insurance Act of 1935 in order “ to put an end to the 
anomaly by which a group of workers who exercise 
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their right to join a union and, thereby, lose their 
employment, are refused benefit under Section 26/1 
of the Act.” The Typographical Association protests 
against the practice of taking into account the unem- 
ployment benefit provided by unions in assessing income 
under the Unemployment Assistance regulations; it 
also demands that trade unions should have the right 
to administer unemployment allowances on the same 
conditions as they administer unemployment benefit. 





A resolution of the Transport and General Workers’ 
Union expresses the opinion that reform of the Work- 
men’s Compensation Act is “long overdue,” and 
considers it “imperative that steps should be taken 
immediately to remove this question entirely from the 
sphere of profit-making insurance and vexatious 
litigation.” Congress is invited, therefore, to request 
the General Council to press “ with increased vigour 
in every possible way for amendments of the law 
on the lines of the Bill” framed by a joint committee 
of the Trades Union Congress, the Labour Party and the 
Parliamentary Labour Party.” The Operative Cotton 
Spinners’ Amalgamation, ‘in view of the gross injus- 
tice to injured workmen caused by the present method 
of computing wages for compensation purposes,” 
presses for a more equitable method of averaging wages 
which will ensure a weekly amount of compensation in 
accordance with full weekly earnings. The Amalga- 
mated Engineering Union desires an increase in the 
amount of pension provided under the Contributory 
Pensions Act, and the Mineworkers’ Federation of 
Great Britain calls for a new national pensions’ scheme 
providing IJ. per week for all workers at the age of 60. 


A resolution, for which the Amalgamated Enginecring 
Union are responsible, condemns the Government’s 
re-armament programme, declares that the main 
danger of war arises from the aggressive aims of the 
Fascist powers and expresses the opinion that only a 
strengthening of the League of Nations can check 
Fascist warmongering. It admits that a policy of 
collective security calls for armaments, but invites 
Congress to believe that ** it would be a crime to support 
the arms policy of the ‘ National’ Government which 
has shown itself hostile to the establishment of collective 
security on an all-European basis and repeatedly 
demonstrated its sympathy with the Fascist powers.” 





The Electrical Trades Union asks Congress to declare 
that the proposals of the McGowan report on electrical 
power supply are detrimental to the public interest, 
and to call for nationalisation of electrical power 
generation, transmission and distribution. 





In the course of an article in the August issue of 
Labour, an organ of the National Council of Labour, 
Mr. Fred. A. Smith, the genera] secretary of the 
Amalgamated Engineering Union, says :—* It seems 
to me an act of the grossest imbecility that this country’s 
armament industries should be permitted to swell the 
military resources of other countries with which we may 
one day be involved in war. Ministers have repeatedly 
urged the necessity for the present arms’ programme 
to be carried through with all possible haste. They 
have warned us that, in comparison with other rapidly 
arming countries, we are lagging behind. If war came 
to-morrow, they say, we should be unprepared. Is it 
not, therefore, sheer madness to allow the products 
of our armament industry to be sold abroad? In 
that way, we are helping countries against whom we 
are arming in haste, to keep pace with us, or even to 
outstrip us, in preparation for war.” 





“It is a notorious fact,” Mr. Smith goes on to say, 
“that scarcely one of our potential enemies in the 
next war can build up armaments for offensive pur- 
poses out of their own resources. They lack raw 
materials essential to the manufacture of arms and 
explosives. Their industries, in some respects, lack 
the technical equipment required for the production 
of modern weapons of war. Time is against them in 
developing their internal resources for the manufacture 
of the armaments they would need for a successful 
offensive against us during the progress of our own 
re-armament programme. It is utterly beyond me 
to understand why statesmen, panic-stricken about the 
state of the country’s defences, should tolerate for an 
instant the sale of a single shell or a single gun in these 
circumstances.” 





A Committee has been appointed by the Ministry of 
Labour to consider the working of the fair wages 
resolution of the House of Commons of March 10, 
1909, as embodied in Government contracts, and to 
advise whether any changes are desirable and practic- 
able. The Committee is constituted of representatives 
of Government Departments, trade unions and 
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employers’ organisations with an independent chair- 
man. The independent chairman is Dr. W. D. Ross, 
Provost of Oriel College, Oxford. The other members 
of the Committee are General Baylay, chairman of the 
Birmingham and District Engineering Employers’ 


the Amalgamated Engineering Union, Mr. John 8. 
Boyd, permanent vice-president of the Shipbuilding 
Employers’ Federation, Mr. P. Dale Bussell, assistant 
director of contracts and purchases at the Admiralty, 
Mr. A. Conley, secretary of the National Union of 
Tailors and Garment Workers, Mr. C. Dukes, general 
secretary of the National Union of General and Munici- 
pal Workers, Mr. J. A. Gregorson, general secretary 
of the Iron and Steel Trade Employers’ Association, 
Mr. G. Hicks, M.P., genera] secretary of the Amal- 
gamated Union of Building Trades Workers, Mr. H. 
Kay, secretary of the Wholesale Clothing Manufac- 
turers’ Federation of Great Britain, Mr. E. D. Mac- 
gregor, assistant secretary, Housing Division, Ministry 
of Health, Mr. H. W. Moggridge, deputy director of 
Army Contracts at the War Office, Mr. P. J. Oldfield, 
deputy director of contracts at the Air Ministry, Mr. 
H. V. Tewson, assistant secretary of the Trades Union 
Congress General Council, Mr. A. G. Tydeman, con- 
troller of the Post Office Stores Department, Sir Jonah 
Walker-Smith, M.P., director of the National Federa- 
tion of Building Trade Employers, and Mr. A. P. 
Waterfield, principal assistant secretary at the Treasury. 
The secretary of the Committee is Mr. M. A. Bevan, of 
the Ministry of Labour. 


The Ministry of Health’s return of the number of 
persons in receipt of poor relief in England and Wales 
in the first quarter of the current year shows that, 
including men, women and children, the total on the 
last Saturday in September was 1,255,202, which was 
equivalent to 307 per 10,000 of the population. The 
corresponding total for the first quarter of 1914 was 
643,643. The figures for the first quarter of this year, 
when compared with those for the last quarter of 1936, 
show an increase of 3,168, or 0-3 per cent., but a 
decrease of 73,230, or 5-5 per cent., when compared 
with those for the first quarter of 1936. The number 
of persons in receipt of domiciliary relief, on the last 
Saturday in March this year, was 1,093,966, as compared 
with 1,091,140 at the end of December last year, or an 
increase of 2,826 or 0-3 per cent. The corresponding 
total at the end of March last year was 1,156,656. 





The totals given include large numbers returned as 
persons who would ordinarily be employed. Nearly 
all the relief given to these persons is given to them 
while resident in their own homes. The average 
number of persons returned as ordinarily engaged in 
some regular occupation who were in receipt of poor 
relief in March this year while resident in their own 
homes (including wives and dependent children) was 
450,153, this being an increase of 6,093 as compared 
with the number in the last quarter of 1936, and 
a decrease of 67,897 as compared with the figures 
for the first quarter of that year. The total of 450,153 
comprised 136,183 men, 118,549 women and 195,421 
children, and included 246,822 persons who were 
registered at employment exchanges for employment 
or were dependent on persons so registered, 


The average number of persons not ordinarily 
engaged in some regular occupation (including wives 
and dependent children) in receipt of domiciliary relief 
in March this year, was 649,739. This was an increase 
of 1,758 compared with the corresponding number in 
December last year and an increase of 2,623 compared 
with the figures for March, 1936. The figure of 649,739 
exceeds by about 269,582, or 70-9 per cent., the average 
number of persons in receipt of domiciliary relief 
during the first quarter of 1914. 


It is stated that the Confederation of Engineering 
and Shipbuilding Unions has applied to the Ship- 
building Employers’ Federation for a conference to 
discuss the question of “holidays with pay” for 
shipyard workers. The Confederation also desires to 
discuss with the employers the question of including 
the war bonus in base wage rates and, in addition, 
claim that the affiliated unions are entitled to negotiate 
on behalf of apprentices and young workers generally. 








Mopet ENGINEERING ExuiBition, 1937.—The nine- 
teenth annual exhibition of engineering models and 
model-making equipment organised by Messrs. Percival 
Marshall and Company, Limited, 13-16, Fisher-street, 
London, W.C.1, will be held at the Royal Horticultural 
Hall, Vincent-square, Westminster, 8.W.1, from Septem- 
ber 16 to 25. As usual, the model engineering clubs 
throughout the country, now numbering more than 100, 
will be well represented, and we understand that the 
Royal Air Force will again arrange for a display of exhibits 





illustrating the method of training aircraft apprentices. 





Association, Mr. H. Berry, of the executive council of 
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HOME RAILWAY RESULTS. 
Tue returns of the British Railways for 1936, | 


recently published by the Ministry of 
still a long way behind the post-war peak of 1929, 
continue to show an upward movement. Gross 
receipts have gone up by over six million pounds to 
163,983,4871., and working expenses by three millions 
to 130,570,3511., 
79-62 per cent., compared with 80-79 per cent. in 1935. 
The increase in earnings is derived from both passengers 


and goods, and as regards the former it is interesting to | 
notice that there is a greater proportional increase in | 


ordinary first-class bookings than in third 
10-03 per cent. against 3-67 per cent 
hand, first-class tickets are almost alone in 
showing a falling off, evidence presumably of a farther 
inroad by the privately-owned car The goods side 
accounts for about four million pounds of the improve- 
ment, live-stock receipts showing the best percentage 
increase, but it is satisfact« rv to see those for coal, coke 
and patent fuel moving in the right direction. On the 
expenditure side, the actual increase in the mainten 
ance of way and works and rolling stock amounted to 
over two million pounds, but this was partially balanced 
by an increased transfer from renewal and 
accounts. Locomotive-running expenses 

under wages, fuel and electric-current while 
traffic expenses were also up, principally through 
wages. The last head is still further threatened by 
trade union demands, and in this 
statement of the Great Western 

remembered, that out of every 20s. 
by them in 1936, lls. went on wages, 
share of railway earnings might 
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the result being an operating ratio of | 


class, | 


, but on the other | 


connection the ; 
may be | 
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described | influence, 
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as substantial. The decision on the 
railway property for renting purposes under the Act 
of 1930, resulting in considerable reductions as com- 
pared with the provisional assessments, has brought 
useful relief for the future and important readjustment 
of past over-payments. The sum due to the railways 
on the latter account is estimated at 9,762,000/., and 
the strengthening of reserve and renewal funds during 
the year from 61 millions to 68 millions indicates its 
effect on railway finance, a most valuable improvement 
in view of the inroads on reserves to pay dividends 
during the lean period. 

Turning to the statistical side, the process of reduc- 
tion of route mileage continues, as under present 
conditions it seems bound to do, though the amount in 
1936 is trifling, only 31 miles. Electrified miles stood 
at 770, which, in spite of the steady increase, was still 
only 3-82 per cent. of the total. Under the combined 
however, 
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uneconom'‘cal services, and better 
particularly as regards time under or awaiting repair, 
the stock of steam locomotives continues to decrease. 
There was a reduction of 330 engines, and the percentag: 
under and awaiting repair on December 31 had fallen to 
6-64, a remarkable figure when one thinks how com- 
paratively recently two months was considered quite a 
usual time for a heavy repair. This figure, by the way, 
does not include engines stored in serviceable condition 
and withdrawn from service at the end of the year, 
which totalled 473. Petrol, oil and oil-electric loco- 
motives have increased, incidentally, from 8 in 1931 to 
42 in 1936. Coaching stock and seating accommoda- 
tion therein have alike slightly diminished, but the latter 
is partly due to a reduced number of seats per coach, 
caused by more generous accommodation for the 


passenger, while an increase in coaching train miles 
shows that better use 
Wagon stock, 


is being obtained from the 
both railway and privately) 








locomotive use, 





owl 
tril 
wat 











AuG. 13, 1937.] 





177 














LOW OIL-CONTENT 
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owned, on the other hand, is slightly increasing, a 
tribute to better trade conditions, and the number of 
wagons per train has increased fractionally, but there 
has been a drop in freight train miles per train hour to 
8-86. The average wagon load was 5-51 tons, a 
figure which has been practically constant for the last 
five years, despite slowly increasing average wagon 
capacity. The total number of passenger journeys 
amounted to 1,745 millions, compared with 1,697 
millions in 1935, including in both cases an allowance 
of six hundred journeys per season ticket. The increase 
In passenger journeys at reduced fares (excluding 
workmen and season-ticket holders) has been extra- 
ordinarily marked in the last twelve years, for whereas 
in 1924 these amounted to only 34-41 per cent. of the 
total, they rose in 1936 to no less than 84-86 per cent. 
The average receipts per passenger journey was 
Is, 4-64d., and per season ticket, 121. 10s. 10d., the 
former representing a slight increase on the 1935 
figure, and the latter a slight decrease, while for goods 
traffic, other than live stock, the average receipt was 
6s. 4d. per ton, a rise of three farthings on the figure 
for the previous year. Receipts from road vehicles 
continue to grow, and brought in 707,8371. for an ex- 
penditure of 585,885l., while the railway air services 
flew 629,259 craft miles, and carried 22,916 passengers. 








LOW OIL - CONTENT CIRCUIT 
BREAKERS FOR LARGE POWER 
STATIONS. 


A type of switchgear embodying certain principles 
which the experiences of the last few years have 
brought to light, has recently been placed on the 
market by Messrs. The British Thomson-Houston Com- 
pany, Limited, Willesden. Stated briefly, these princi- 
ples include : The physical separation of the duplicate 
bus bars, phase separation, metal enclosure, duplicate 
= circuit breakers, high-speed fault interruption, 
ow oil content, high insulation, oil-immersed dis- 
‘onnecting switches for isolating the circuit breaker, 
flooded *bus-bar chambers and outdoor mounting, 
combined with maintenance and operation facilities, 
Which are equivalent to those of indoor gear. Fig. 7, 
on page 180, illustrates switchgear of this pattern, 
whic h has an operating voltage of 33 kV and a rupturing 
woes of 1,500,000 kVA, being assembled in the 

ille sden works of the company, while its construction 
8 shown in cross-section in Fig. 1, on the opposite page. 
Pe switching unit in this equipment comprises a 

ase plate to the underside of which the oil 
“ircuit breakers are fixed. On the top of the base 
Plate is a chamber containing the isolating and selector 
yee: hes, while the "bus bars are mounted on the 
th ; er itself. The base plate is carried on pedestals 
© height of which is sufficient to allow the space 


etween the two rows to be used as an operating 


cangway. 





CABLE-Box BASEMENT. 
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ISOLATING GEAR. 


of the gear. The switchgear is intended primarily 
for outdoor mounting and the hinged doors on the 
outside of the pillars are the only enclosure. As shown 
in Fig. 8, the duplicate *bus bars are arranged at 
approximately 10 ft. centres, so that a failure on one 
set does not involve the other. The "bus bars them- 
selves represent, it is claimed, an improvement on 
modern cable practice. Condenser layers are inserted 
in the dielectric to give a radial potential gradient 
and the complete bar with its insulation is enclosed in 
a copper protecting tube. This design gives high 
electrical reliability, while the construction ensures 
freedom from mechanical damage. As will be seen 
from Fig. 3, each length of *bus bar terminates in a 
junction box where a branch connection is made to the 
equipment. The box is so arranged that a length of 
*bus bar can be removed as a unit or an extension 
added. To allow for temperature variation and 
foundation movement, the *bus bar conductor is 





This gangway extends the whole length 


fitted with a flexible joint at one end and the protecting 








tube also has a bellows-type coupling where it is 
attached to the junction box. The lengths of ’bus bar 
on each equipment are thus free to move while the 
conductor and its enclosure can also move indepen- 
dently of one another. Each junction box has its 
own conservator, which is fitted with an oil-level gauge 
and oil breather tubes of the type used on power trans- 
formers. 

As will be seen from Figs. 1 and 9, the circuit 
breaker is designed with a low oil content and 
single break. In fact, the use of only one break per 
phase enables the oil content of the tank to be only 
40 per cent. of that necessary on an equivalent two-break 
breaker, so that the oil fire hazard is correspondingly 
reduced. A_ so-called  self-compensated explosion 
chamber is employed for arc-control purposes. ‘This is 
made of high arc-resisting material and the contacts, 
which are of the high-pressure contactor type, have 
successfully withstood 100,000 peak amperes on test. 
The construction of this chamber is illustrated in 
Fig. 4, from which it will be seen that it is similar 
to the conventional pot with the exception that it is 
fitted with side orifices. These orifices are so arranged 
that the first is exposed at the moment the contacts 
part. At high short-circuit current values the gas 
and pressure formation are so rapid that the are path 
is de-ionised and its insulation strength is established 
on the first or second current zero with only the first 
aperture of the chamber uncovered. At intermediate 
values of short-circuit current a slightly longer arc 
is necessary to produce the gas and pressure conditions 
favourable to insulation recovery. Recovery then 
occurs at the third or fourth current zero with the 
second aperture uncovered. At low values of short- 
circuit current the are may extend to the commence- 
ment of the throat opening before the path can acquire 
the necessary insulation resistance to effect interruption. 
Both the side orifices and the throat therefore operate 
under these conditions. The are control action is thus 
self-compensating over the range of short-circuit 
values to be interrupted. Fig. 2 shows the results of 
one of a series of short-circuit tests on this explosion 
chamber and will enable the efficiency of its action 
to be examined. 

The single-phase tanks are D shaped, access to the 
interior of the breaker being obtained at the bottom 
through a 14-in. by 10-in. opening with a hinged 
door. Normal maintenance can thus be carried out 
with removing the tanks, but an electrically-operated 
equipment is available for this purpose when necessary. 
The isolation of the oil circuit breaker from the "bus 
bar and from the circuit, is effected by oil-immersed 
isolating switches which are arranged as shown in 
Fig. 1. As will be seen, two three-phase switches are 
provided for each breaker, one to isolate it from the 
bars, and the other from the circuit. These switches 
are housed in the chamber mentioned above. This 
chamber has transverse partitions, which separate the 
*bus selectors from the circuit isolators, and longitudinal 
divisions, which separate the phases. It is oil filled, 
and is fitted with a conservator, so that air is entirely 
excluded and no breathing can occur except throug 
the breather tube. The conservator contains the 
shaft by which the isolating switches are operated 
through push-and-pull rods, The switches have three 
positions, “ on,” “ off ” and “ earth,” and the operating 
mechanism is so arranged that the cable or "bus bars 
can be earthed through the circuit breaker or the 
breaker itself can be earthed. Interlocks are provided 
to ensure that the circuit cannot be made or broken 
on an isolating switch, and a gate which is fitted with 
padlocks renders it necessary for two independent 
movements to be made when travelling from the 
“on” to the “ earth ” position, and vice versa. Opera- 
tion is effected from pillars at the floor level by means 
of a removable handwheel and a mechanical diagram 
and lamps are provided to show the position of the 
breaker and selectors and the earth position. This 
part of the equipment is illustrated in Fig. 6. 

Testing can be effected by inserting bushings into the 
chamber containing the circuit isolating switches. The 
openings into these testing bushings have hinged 
covers, which are interlocked so that they cannot be 
opened unless the circuit and "bus-bar isolators are in 
the “earth” position. Moreover, the bushings can- 
not be withdrawn unless the switches are restored to 
this position. This arrangement enables high poten- 
tial testing to be applied to the circuit, i.e., to the cable, 
circuit breakers or ’bus bars, by coupling a test lead 
to the top of the testing bushings. 

The current and protective transformers are accom- 
modated in circular chambers which are attached to 
the underside of the isolating-switch chamber, as 
shown in Fig. 1. The primary conductor consists of a 
condenser bushing over which transformers of the bar- 
primary type are mounted. These transformers can 
easily be removed or replaced by slipping them over 
the primary conductor and through the opening at the 
top of the circuit chamber. The voltage transformers 
are mounted on the top of the cireuit chamber. The 
terminal bushings project into this chamber, where 
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they engage with spring contacts at the junction of 
the circuit-isolating switches. Each transformer has 
a lever-operated internal isolating switch which isolates | 
and earths the primary winding and also disconnects | 
the secondary. In order to prevent excess voltages | 
occurring, due to neutral inversion, the windings of | 
the potential transformers are connected in open delta. | 

The cable boxes, a view of which appears in Fig. 5, 
are designed for pressure filling with the cable makers’ 
compound. To maintain phase isolation, and thus to 
avoid short-circuit concentration on the switchgear, 
single-core cables are taken away to a splitter box, 
which is situated in the cable culvert some distance 
from the gear. Protection against fire is afforded to 
the single cores from the cable box to the point where 
they enter the floor or ground either by a pipe or by 
enclosure in concrete. The ground space under the 
gear and between the pedestals serves both as an opera- 
ting gangway and as a maintenance floor. It is totally 
enclosed and protected against wet weather by the 
main base plate, which forms the roof, and by hinged 
doors on the outside of the columns, which act as 
walls. The operation of the isolating switches and of 
the breakers by hand for testing, as well as the main- 
tenance of the breakers and mechanism can therefore 
all be performed under cover. As shown in Fig. 6, the 
pedestal houses the solenoid for the circuit breaker 
and the isolating-switch operating mechanisms. It 
has hinged doors which open into the gangway. The 
intermediate rods of the mechanism are also enclosed 
when they leave the columns, so that no operating 
gear is exposed to the weather. 

The 33-kV switchgear described in the above article | 
has been designed to withstand the switching surge | 
voltage repeatedly without breakdown. The equiva- | 
lent test of 120 kV was applied rapidly, and was 
followed by further tests of 100 kV for one minute, 
and of 76 kV for half an hour. It is considered that 
this high insulation level is necessary to obtain the | 
maximum degree of reliability. The complete switch- | 
board has actually been subjected to these tests at 
Messrs. The British Thomson-Houston Company’s | 
works, which, as already mentioned in ENGINEERING, | 
are equipped with a 1,000-kV 50-cycle testing trans- 
former, and a 1,500-kV lightning generator. 














THE ROYAL SCOTTISH MUSEUM. | 


Tue report for 1936 on The Royal Scottish Museum, | 
Edinburgh, of which Mr. Thomas Rowatt, M.I.Mech.E., | 
F.R.S.E., is director, says that the outstanding event 
of the year was the Exhibition of Scottish Everyday 
Art. This had for its objects the illustration of the 
extent and variety of industries in Scotland in which 
artistic design plays an important part, and the educa- 
tion of public taste. The influence of such exhibitions 
is difficult to appraise, but it is undoubtedly far- 
reaching. In the arrangement of the Exhibition the 
Museum staff were assisted by the Scottish Committee 
of the Council of Art and Industry and by various 
trade associations, including the British Electrical 
Development Association, Inc. It was opened by the 
Earl of Elgin, and in the course of four months was 





visited by about 180,000 person snearly 5,000 copies | Ministry of Health. Statement Showing the Number of” 


of the catalogue being sold. 


Another exhibition, but of a different character, was | Sesthame Giles Witeemitaa)” London: H.M. 
that arranged in connection with the International | Eignung _ oom Speisewasecrauft : itungeonk nn 
Congress of Geodesy and Geophysics which was held in| Dampfkesselbetrieb. Berlin : V.D.1.-Verlag, G.m.b.H. 


Edinburgh in September, 1936. This exhibition was 
opened by Sir William Bragg. The collections in the 
Museum are arranged in four sections, dealt with 
respectively by the Art and Ethnographical Depart- | 
ment, the Natural History Department, the Geological 
Section, and the Technological Department. For 
the last of these, extensions have been made which 
will allow of a better display of the shipping and 
machinery exhibitions. The acquisitions to this depart- | 
ment include a number of interesting scientific instru- | 
ments and models of aeroplanes, locomotives, &c. | 

Like similar institutions, the Museum endeavours to 
attract and instruct all classes of the community. 
Special efforts are made to interest school children 
and it is satisfactory to note that the total number of 


Department of Scientific and Industrial Research. Forest 


EDUCATION. 


Hokkaido Imperial University—We have received a 
copy of the Calendar for 1936-37 of the Hokkaido 
Imperial University, Sapporo, Japan. The University 
affords instruction in agriculture, forestry, civil, rail- 
way, hydraulic, structural, mining and electrical 
engineering, and a number of other technica] and 
scientific subjects, and the Calendar contains full 
particulars regarding the courses available, degree 
examination statutes and other regulations, lists of 
present and former professors, and a history of the 
University. 

London School of Economics and Political Science.— 
The Department of Business Administration which 
was instituted seven years ago at the London School 
of Economics provides training at a t-graduate 
level for men and women intending to follow a business 
career. The course normally extends over one year 
and is framed to meet the needs not only of graduates 
in economics and commerce, but of those in more 
technical subjects, as well as of those who have already 
had experience in business. The work is carried on 
mainly in discussion classes, the teacher acting as a 
combination of chairman and instructor. This system 
has proved very effective and we are informed that an 
increasing number of business firms are applying to the 
Department when they require men or women suitable 
for promotion to management rank. 








BOOKS RECEIVED. 


Ausfahrung von Stollenbaut in ithich Technik. 
By Drrv.-Inc,. Kart WrepemMann. Berlin: Wilhelm 
Ernst und Sohn. ([Prices, 11.20 marks (Germany), 
8.40 marks (other countries). ] 

Sur Certains Développements en Serie de Fourier. 
ProresseurR L. Bruwier. La Louviére, 
Imprimerie Commerciale et Industrielle. 

Caleul des Réactions d’Inertie qui Sollicitent le Bati et la 
Fondation d'une Machine 4 Piston. By ProressEeuR 
AtBertT-J. Japot. La Louviére, Belgium: Impri- 
merie Commerciale et Industrielle. 


Eighteenth Annual Report of the Ministry of Health, 





By 
Belgium : 


1936-37. London: H.M. Stationery Office. [Price 
Se. net.) 
Basic Road Statistics, 1937. London: British Road 


Federation, 120, Pall Mall, 8.W.1. 

The Evolution of Railways. By CuHarixzs E. Ler. 
London: Offices of “‘ The Railway Gazette.”’ [Price 
28. 6d. ‘ 

“The Aeroplane’ Directory of the Aviation and Allied 
Industries. Compiled by the Starr or “ THE 
AEROPLANE.” Second edition. London: Temple 
Press Limited. [Price 10s. 6d. net.} 

Wages and Labour Conditions in British Engineering. 
By M. L. Yates. London: Macdonald and Evans. 
[Price 6s. net.] 

United Bureau of Labor Statistics. Bulletin No. 631. 
Union Scales of Wages and Hours in the Printing 
Trades. May 15, 1936. By FLorence Pererson and 
C. F. Rautn. [Price 10 cents.] Serial No. 548. 
Wages and Hours in Union Bakeries. May 16, 1936. 
Serial No. 549. Wages and Employment Conditions 
of Union Street-Railway Employees. May 15, 1936. 
Washington : Superintendent of Documents. 


Persons in Receipt of Poor Relief in England and Wales 


[Price 5-75 marks.) 


Products Research -ords——No. 
Kiln Operation. By R. G. Bateson. 
Stationery Office. [Price 6d. net.] 


19. Methods of 
London: H.M. 
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TENDERS. 


WE have received from the Department of Oversea 
Trade, 35, Old Queen-street, London, 8S.W.1, particulan 
of the undermentioned tenders, the closing dates 9; 
which are stated. Details may be obtained on applicatio, 
to the Department at the above address, quoting th, 
reference numbers given. 

Evaporator and De-Aerator.—The Copenhagen Lightin; 
Department, Copenhagen ; August 31. (T.Y. 25,959/37 

Bolts and Nuts, black, also washers and coach screw; 
rivets and mild-steel buffer nuts. South African Railway, 
and Harbours, Johannesburg ; September 6. (T 
18,285 /37.) 

Steam Boilers, two, complete with all accessories 
including superheaters, economisers, air heaters, ani 
furnaces, for Newport Power Station, Victorian Railway, 
Melbourne. The Secretary for Railways, Melbourne; 
December 22. (T. 18,274/37.) 

Steel Plates and Copper Piping, seamless, for locomotiy, 
boilers. South African Railways and Harbour 
Johannesburg ; September 13. (T. 18,289/37.) 








CONTRACTS. 


Messrs. MERRYWEATHER AND Sons, Limirep, Green 
wich-road, London, 8.W.10, have received an order fron 
the Corporation of Derby for a new motor turn-tabl 
fire ladder. The ladder is of all-steel construction and is 
eapable of extension to a height of 100 ft. The machine 
which will be equipped with life-saving apparatus and « 
loudspeaker telephone for communication between the 
ground level and a fireman on the ladder, will also carry 
a powertul pump to deliver 500 gallons per minute 
All the ladder movements will be carried out by power 
from the petrol motor which propels the machine and 
also works the pump. 

Messrs. J. SronE AND Company, LimiTED, Deptfor, 
8.E.14, have received orders for three Heliston propellers 
and 18 propeller blades from Danish shipyards. 








PERSONAL. 


Mr. R. J. Pertrrt, sales manager of Messrs. B.E.N 
Patents, Limited, Gorst-road, Park Royal, London, 
N.W.10, has been appointed a director of the Company 

Mr. K. J. Cook has been appointed manager, and 
Mr. H. RANDLE assistant manager of the Locomotiv 
Works of the Great Western Railway, Swindon. 

Mr. Currorp C. Parerson, O.B.E., M.Inst.C.E., 
M.I1.E.E., director of the research laboratories of Messrs 
The General Electric Company, Limited, Wembley, 
Middlesex, has had conferred upon him by the University 
of Birmingham the honorary degree of Doctor of Science 
“in recognition of his many contributions and services 


to electrical science. 
The announcement is made that Mr. B. Stuart 
McKenzie, Secretary to the Canadian Engineering 


Standards Association, is retiring from that position for 
reasons of health, but will continue to act as consultant 
During the many years that he has held the position. 
Mr. Stuart McKenzie has been indefatigable in his efforts 
to extend the influence of the Association, and it is 
largely due to his work that it has acquired the positior 
it now holds. We are informed that he will be succeeded 
as Secretary by Cor. W. R. McCarrrey. 

Following the appointment as general manager, Mr 
7. Vincent Warre, O.B.E., M.I.Mech.E., has beer 
appointed a director of Messrs. F. E. Tranter and Com 
pany, Limited, Farnborough, Kent. 








Unrversity CoLLece, LONDON, ENGINEERING SOvIETY 
JouRNAL.—The Engineering Society of University Ce! 
lege, University of London, was founded in 1884, and 
during that time various journals and bulletins have been 
issued, though there has been no regular publication 


This want has now been met by the appearance of a nev 


Engineering Society Journal, and this is to be supple 








The Firat Hundred Years of the Geological Survey of Great 
Britain. By Sm Joun Smrrn Fierr. London: 
H.M. Stationery Office. [Price 7s. 6d. net.] 

Statutory Rules and Orders, 1937. No. 639. Air Naviga- 
tion. The Air Navigation (Amendment) (No. 3) Order, 
1937. London : H.M. Stationery Office. [Price 2d. net.] 

The Twelfth International Congress of Acetylene, Oxy- 
Acetylene Welding and Allied Industries, London, 1936. 
Organised by Tue British ACETYLENE ASSOCIATION. 
Proceedings. In six volumes. London: Offices of the 
Association, 64, Victoria-street, S.W.1. [Price £2 2s. 





visitors during the yoar reached nearly 600,000. 








EXTENSION oF THE Kenr Coastat Roap.—The 
announcement is made by the Ministry of Transport, 
Metropole Buildings, Northumberland-avenue, London, 


net per set.] 








BRIDGE 
RaILway. 


the public road near Weyhill and that carrying the 





W.C.2, that a grant has been made from the Road Fund 
for the construction, by the Kent County Council, of a 
further section of the Kent Coastal Road, which ends 
at present at the junction with the Canterbury-Margate 
road (A.28) at St. Nicholas-at-Wade. The new works 
will extend for about a mile and a quarter, as far as 
the Margate borough boundary at Brooks End. The 
existing single carriageway of 24 ft. will be retained but 
the boundaries of the road will be extended to a width 
of 100 ft. to include a new 22-ft. carri ay, dual cycle 
tracks 9 ft. wide, and footpaths 6 ft. wide, all separated 
by grass verges. The estimated cost it is stated, is 
about 36,0000. 


Pencoed branch over the River Ogmore, near Brynmeny. 


ConstrucTION oF SiLipway at FLeEETWoop.—An 
expenditure of 40,000/. has been authorised by the 
board of the London Midland and Scottish Railway for 
the construction of a modern slipway at Fleetwood, with 
the object of keeping the West Coast fishing port abreast 


of the latest developments in the trawling industry. The 
slipway will have a deadweight capacity of 1,050 tons, 
which is substantially in excess of the largest of the 
three qs at present available. 

struct 

slipways. 


It will be con- 
on the site of the first of the three existing 





RECONSTRUCTION ON THE GREAT WESTERN 
The Great Western Railway is to reconstruct 
the railway bridge carrying the Andoversford line over 


mented by a Year Book, which will have as its object 
the establishment of closer contacts between past and 
present students. The journal itself will contain 4 
selection of the papers read before the Society and other 
contributions, both technical and non-technical. The 
contents of the current number include Professor G. T. R 
Hill’s presidential address on ‘‘ Travel in the Strate 
sphere,” Sir Alexander Gibb’s recent broadcast talk 
“The Confessions of an Engineer,” and “ Steam Trials 
of a Modern Light Cruiser,” by Mr. W. J. Davies. Ther 
is also a good deal of interesting lighter material. 





AnTI-VIBRATION MOUNTINGS FoR MacHINERY.—W 
are advised that a company has recently been formed 
in Leicester for the purpose of specialising in the produe- 
tion of anti-vibration devices for machinery of all types 
The company, which has been registered under the name 
of Metalastik, Limited, with offices at Evington Valley: 
road, Leicester, is associated with Messrs. The John Bul 
Rubber Company, Limited, of the Evington Valley 
Mills, Leicester, and holds the patent rights for Gres! 
Britain for the motor-vehicle engine mounting know" 
as “ Floating Power,” first introduced by the Chrysler 
Motor Company in the United States. Special com- 
ponents have also been developed, comprising light 
metals bonded with rubber, for the suspension of aero . 
engines and for the navigating instruments of aeroplanes. 
units of similar construction are included in the 
range of the company’s products, suitable for all type 
of stationary engines, and electrical and other equipment 
liable to be affected adversely by vibration. 
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NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Some inquiries circulated on the 
Welsh steam-coal market last week from South Africa. 
These orders have always been secured by South African 
producers and despite the extreme shortage of coal in 
that country where an embargo has been placed on 
exports, it was not, in view of the high costs, considered 
likely that South Wales would secure any of the business. 
Apart from this, however, the market presented a 
featureless appearance. Business was slow to settle 
down after the holidays, and buyers in most of the 
overseas trades continued to adopt a mark-time policy. 
Some inquiries were circulating on contract account from 
France, and these included a couple of orders from 
industrial users, one for about 10,000 tons and the other 
for about 5,000 tons to 6,000 tons, delivery in both cases 
to be made over the next three months. Little material 
improvement in demand is expected for some weeks, 
but in spite of this collieries havo been still able to main- 
tain production at a good level due to the heavy commit- 
ments still on hand. The amount of coal on offer was 
also considerably curtailed as a result of the holiday 
interruption in productions and the undertone was 
slightly firmer. Large coals were in ample supply to 
meet a very restricted inquiry, but sellers were still 
showing reserve and values were steadily held. Sized 
coals remained a bright feature. Supplies of dry nuts 
in particular were almost unobtainable over a long period 
ahead and strong values ruled. Small kinds, with the 
exception of the low-volatile duffs, were plentiful. 
Throughs were fairly well absorbed. Demand for cokes 
remained brisk and with supplies still very limited high 
figures ruled. 


Iron and Steel_—The holidays restricted operations in 
the iron and steel trades last week, but the general tone 
was still firm. Producers were showing disinclination to 
accept further business on a large scale as they were 
almost fully occupied in completing orders already in 
hand. In most cases they are booked well into next 
vear. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade show no ¢ and much activity is general 
at the works. The demand overall is very heavy and 
specifications from shipbuilders are particularly so, but 
other consumers are also well forward with their demands. 
The output is being maintained at a high level and every- 
thing ible is being done to ensure that deliveries 
are sulRcient for the requirements of buyers. In the 
black-steel sheet trade the demands of industry are on a 
very large seale and the home trade is absorbing the 
bulk of to-day’s output with the result that the tonnage 
going overseas is not as heavy as it could be. There are 
some good orders on hand for export, however, but these 
are principally for black sheets. The demand for gal- 
vanised sheets has fallen off a bit and overseas buyers 
are not so numerous at the moment, but there are 
prospects of an improvement before long both on home 
and export account. Prices are firm and are as follows :— 
Boiler plates, 11/. 188. per ton; .ship plates, 112. 8s. 
per ton; sections, 111. 0s. 6d. per ton ; -medium plates, 
13. per ton; black steel-sheets, No. 24 gauge, in 
minimum 4-ton lots, 151. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
197. 10s. per ton, all delivered at Glasgow stations. 


Valleable-Iron Trade—-A healthy state continues to 
prevail in the West of Scotland malleable-iron trade 
and there is a very steady demand at present. Some 
consumers have plenty of work on hand but some others 
are not so busy. The re-rollers of steel bars have very 
heavy order books and plant is being kept —-_ | at 
full speed to overtake the demands of customers. ere 
is plenty of new business in the market and the outlook is 
very satisfactory. The following are the current market 
quotations :—Crown bars, 13/. 15s. per ton for home 
delivery, and 13/. 5s. per ton for export; and re-rolled 
steel bars, 117. 18s. per ton for home delivery and 11U. per 
ton for export. No. 3 bars are quoted at 13U. 5s. per ton, 
and No. 4 bars at 137. 15s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—The past week has seen no 
falling off in the urgent demand for Scottish pig-iron 
and consumers keep pressing for deliveries. The fifteen 
furnaces in blast are all working at full pressure. There 
has been a large import of pig-iron recently in order to 
assist consumers and included in this was a lot of about 
8.000 tons from Montreal. The current prices are as 
follows :—-Hematite, 67. 3s. per ton, and basic iron, 
i. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 51. 15s. 6d. per ton, and No. 3, 
i. 138. per ton, both on trucks at makers’ yards. 








British STaNDARD TUNGSTEN-FILAMENT LaMpPs.— 
Tn accordance with the usual procedure of the British 
Standards Institution of frequently revising the specifica- 
tions for general-service electric lamps, in order to keep 
up with the rapid progress made, a new revision of 
Specification No. 161 for tungsten-filament lamps has 
recently been issued. This constitutes the eighth 
revision, the seventh having been published in February, 
1936. It has always been felt that the text of the 
specification was complicated, and an endeavour has 
been made, in the present revision, to simplify the form 
of presentation. Copies may be obtained, price 2s. 2d., 
post free, from the Publications Department of the 
Institution, 28, Victoria-street, London, 8.W.1, 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The steel shortage tends to become 
more acute. Complaints are freely heard, but though 
outputs reach record dimensions the position is not likely 
to be alleviated until more melting plant has been brought 
into use, and requirements for the Government’s re- 
armament programme begin to show a decline. The 
tool-making sections are badly hampered, and at some 
works orders are s ily accum i Some tool 
makers are busy on orders placed in May. The heavy 
demand is not confined to basic billets and acid steel ; 
other grades of material are in keen request. Difficulty 
—- in obtaining supplies of structural steel, and 

uilding developments are being hindered in various 
parts of the country. Activity in the special steel- 
producing branches is reflected in the heavy consumption 
of steel-making alloys. Full-time operations feature the 
heavy machinery and engineering branches. The needs 
of the Government’s defence programme are responsible 
for a high level of activity at many works. There is a 
strong call for armour plate, gun mountings, and shells. 
Special steel is in demand for aircraft purposes. Makers 
of ironworks’ and steelworks’ machinery and equipment 
are exceptionally busy. Furnaces, rolling mills, forges, 

resses, and foundry equipment are in strong demand 
aa on home and overseas account. Boiler makers have 

tter order books, while those firms specialising in | 
hollow forgings and boiler drums fe an Ll 
turnover. Electrical developments in various parts of 
the country have been responsible for a variety of orders 
being placed with Sheffield firms. Colliery gear is a 
progressive line. Orders have been received for haulage 
gears, pit tubs, cages, headgear pulleys, and extensive 
repairs, in preparation for the new Government regula- 
tions which come into force on January 1. Outputs at 
works producing railway rolling stock and shipbuilding 
requisites show an increase. A better trade in fers is 
developing with India. There is a substantial demand 
for crushing and grinding equipment. Agricultural 
machinery and implements report that the seasonal 
demand is beginning to ebb, though there is a steady run 
on harvesting equipment. Toolmakers are very hom, 
while the light foundries are accounting for bigger 
outputs. 

Sheffield University and Degree of B.Met.—The attention 
of the Sheffield Chamber of Commerce has been drawn 
to the surprisingly small number of full-time day students 
working at Sheffield University for the of B.Met. 
The Council of the Chamber has decided to bring the 
matter before its members. In a letter to the Chamber, 
Professor J. H. Andrew, Dean’ of the Faculty of Metal- 
lurgy, states: ‘‘ May I direct your attention to a matt 
which is causing some concern to the Departments of 
Metallurgy, not only in Sheffield, but in other centres 
throughout the country ? At present the demand for 
graduate metallurgists far exceeds the supply, and it 
would seem as if parents do not realise the great possi- 
bilities of metallurgy as a career for their sons. Our 
evening classes at Sheffield are completely filled, and 
each year between 15 and 20 students are awarded the 
Associateship in Metallurgy. It is, however, the smallness 
of the numbers of full-time day students for the degree 
of B.Met. that concerns us most at the present time, for 
the demand for scientifically-trained uates, who are 
capable of taking up responsible positions in the large 
research organisations in this country, is rapidly in- 
creasing, whilst the number of students entering for a 
degree course remains at a small constant number. It 
can be said without any hesitation that the equipment 
in the Metallurgical De ent at Sheffield Universit; 
is second to none, and any student passing thro 
the course and eventually graduating, providing 
possesses personality—an all-important factor for any 
career—is assured of a remunerative position almost 
immediately.” 

South Yorkshire Coal Trade.—Disputes in various 
parts of the coalfield have had the effect of disorganising 
outputs and deliveries. There is a good demand for 
steam coal. Railway companies continue big buyers. 
Iron and steelworks are consuming heavier tonnages of 
industrial fuel. Small coal is still somewhat difficult to 
secure. The house-coal market is weak, and full supplies 
are available. Foundry and furnace coke are active 
media. The export position has taken on a brighter 
appearance. More inquiries are circulating from tic 
buyers for their usual end-of-the-season supplies. Exports 
from Hull, Grimsby, and Immingham were 69,170 tons 
for the week preceding Bank Holiday, as compared with 
29,571 tons in the co ing week last year. Latest 
quotations are : Best branch handpicked, 268. to 27s. 6d. ; 
best South Yorkshire, 238. 6d. to 25s.; best house, 21s. 
to 22s.; best kitchen, 17s. 6d. to 198.; best Derby 
selected, 22s. 6d. to 238, 6d. ; best Derby seconds, 21s. to 
22s.; best Derby brights, 18s. 6d. to 20s. ; t 
nuts, 17s. 6d. to 18s. 6d.; best large nuts, 17s. 6d. to 
18s. 6d.; and best kitchen nuts, 16s. 6d. to 178. 








Tue James F. Lincotn Arc WELDING FounpDaTIONn.— 
Dr. E. E. Dreese, chairman of the Board of Trustees and 
of the Jury of Awards, The James Lincoln Arc Welding 
Foundation, Cleveland, Ohio, has issued a statement 
dispelling the idea that the awards for which he is 
responsible are open only to individuals familiar with 
electric welding and its uses. Although one object of 
the awards is to urge architects, engi 8, designers and 
production managers to study products which are now 
only partially welded, so that electric welding may be 
applied more extensively, their _— aim is to 
encow the study of products and structures built by 
some other method, so that electric welding may be used 
jn their construction, 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


_ The Cleveland Iron Trade.—Scarcity of Cleveland pig- 
iron is still acute. For a considerable time both makers 
and consumers have had virtually no stocks, and the 
meagre make that has been equitably distributed, under 
the producers’ rationing system, has failed to meet fully 
the requirements of customers. Foundry owners who have 
to purchase their iron supplies continue to complain of 
difficulty in keeping lant running regularly on the 
tonnage alloca’ to m, and are diligently seeking 
to place orders in other producing areas, but their efforts 
meet with little success. Demand is increasing and as 
there seems little likelihood of early material enlarge- 
ment of supply, much uneasiness is felt concerning the 
near future. Transfi of « i parcels to 
merchants against export sales of long standing are 
insufficient appreciably to reduce much overdue ship- 
ments to customers eluent Fixed minimum prices of 
Cleveland pig keep at the equivalent of No. 3 quality 
at 101s. delivered within the Tees-side area. 


_ ree > East Coast hematite 
partment are little - Makers, while unable 
to discharge all their obligations, contrive to provide 
regular home users with sufficient iron for running needs. 
Much of the large output is passing into direct use at 

roducers’ own consuming works. A renovated furnace 
is to be blown in shortly at Normanby Ironworks. 
Market transactions are almost confined to sales of small 
lots for domestic purposes, and ironmasters are markedly 
disinclined to consider offers that involve delivery over 
periods beyond the end of September. Second hands have 
command of little tonnage, and their pressure for release of 
iron bought for shipment overseas neets with little re- 
sponse. Quotations remain at the level of No. 1 grade 
of hematite at 123s. delivered to North-East England 
and to Scotland. 


Basic Iron.—The whole of the output of basic iron is 
absorbed as produced by makers adjacent to steel works 
and the quotation of 100s. is quite nominal. 





Foreign Ore.—Consumers of foreign ore are not badly 
as regards supplies, and imports are coming 
steadily forward, but obstacles to new business are ati 
difficult to overcome. Arrivals of substitutes for Bilbao 
ducts are ad te and satisfactory. 


Blast-Furnace Coke.—-The lai 
blast-furnace coke does not exceed consumption capacity 
of local and other home works. Sellers are in a position 
to take a firm stand and are not keen to negotiate ex- 
tensively. Prices are firm on the basis of good medium 
qualities at 40s. delivered to local users. 





pr 


make of Durham 


Manufactured Iron and Steel,_-Unrelaxed demand for 
semi-finished and finished iron and steel is embarrassing 
to producers of several commodities. By running plant 
at high pressure manufacturers maintain aggregate 
tonnage output in the neighbourhood of record levels, 
but the huge make is not equal to the ever-growing 
requirements of customers. Rearcit of steel semies 
is still causing re-rollers considerable inconvenience, 
but larger imports of Continental products promise to 
meet needs of the near future. Finished iron is taken 
up as it becomes distributable. Finished steel is heavily 
bought as far forward as suppliers are prepared to sell. 
i cannot cope fully with delivery demands, and 
prospect of ability to deal adequately with arrears of 
supply is far from bright. Principal market quotations 
for home trade stand: Common iron bars, 131. 5s. ; 
steel bars, 111. 10s. ; soft steel billets, 7/. 17s. 6d.; hard 
steel billets, 91. 2s. 6d.; steel ship rivets, 151. 28. 6d. ; 
steel constructional rivets, 161. 5e.; steel boiler ow 
1ll. 188.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. éd.; steel joists, 111. 0s. 6d. ; Tees, 
121. 0s. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets (No. 24 gauge), 
151. 15s.; and galvanised corrugated sheets (No. 24 
gauge), 191. 10s. 
Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
reached 7,073 tons, comprisi 05 tons of pig-iron, 
6,110 tons of crude sheet soggy Mond blooms and slabs, 
and 258 tons of plates, bars, les, rails, sheets and 
joists. June unloadings amoun to 4,640 tons, com- 
rising 135 tons of pig-iron, 4,270 tons of crude sheet 
— &c., and 235 tons of plates, bars, angles, &c. In 
the pre-war month of July, 1914, imports totalled 4,306 
tons, comprising 94 tons of pig-iron, 2,712 tons of crude 
sheet bars, &c., and 1,500 tons of plates, bars, angles, &c. 








LAUNCHES AND TRIAL TRIPS. 


“* ARNDALE.”’—Single-screw oil tank motorship ; four- 
cylinder Doxford opposed-piston Diesel engines. Launch, 
August 5. Length, 48] ft. and deadweight carrying 
capacity, 12,250 tons, on a draught of 27 ft. 6 in. Built 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Newcastle-upon-Tyne, 6, to order of Messrs. 
The British Tanker Company, Limited, London. The 
vessel is being taken over by the British Admiralty as 
a Royal Fleet Auxiliary. 


“ Basra.”’—Twin-screw drag suction hopper steam 
dredger for work at Basra, Iraq; triple-expansion 
engines. Launch, August 8. redging capacity. 
2,000 tons of solids per hour. Suction frame designed to 
dredge to a depth of 45 ft. under water. Built by Messrs. 
Wm. Simons and Company. Limited, Renfrew, to the 
order of the Crown Agents for the Colonies for the Basra 
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AERONAUTICAL RESEARCH. 

AMonG the numerous factors which have a bearing 
on the rapid advance of aeronautical theory and 
practice, one which is seldom mentioned and far 
too seldom appreciated is the excellent organisation 
of aeronautical research. This is almost univer- 
sally the case with those nations for whom aero- 
nautics is a matter of grave concern; and to 
point out that the heavier-than-air machine first 
took practical shape at a time when scientific 
research was gaining recognition as a force in the 
industrial world, or that aeronautical research has 
generally been State-subsidised and more or less 
controlled, as a consequent matter of course, under 
the egis of a national ministry, is to explain the 
fact, but by no means to belittle the value of its 
results, nor to imply that they could not have 
been achieved by organisation on an industrial 
rather than on a national basis. So far as this 
country is concerned, it will be generally conceded 
that both the extent and co-ordination of aero- 
nautical experiments are in strikingly favourable 
contrast with those appertaining to many other, 
equally important, branches of engineering, and 
that the associated rates of practical progress 
support, if they do not necessarily prove, the 
influence of research on achievement in the field. 
Not the least valuable feature of the organisation 
in Great Britain is the publication of the results of 
aeronautical investigations in the well-known series 
of Reportsand Memoranda issued by the Aeronautical 
Research Committee. In the course of a year 
something approaching a hundred such papers are 
nowadays published, and their perusal becomes 
a task of such magnitude that not only engineers 
in general, but aeronautical specialists also, need no 
excuse for availing themselves in the first place of 








the admirable summary in which the Aeronautical 
Research Committee presents its Annual Report 
to the Secretary of State for Air. 

The current issue of this publication,* as the 
result of a decision that future reports shall deal 
with the work of each calendar year, covers the 
period from April, 1935, to the end of December, 
1936, but in most other respects might well serve 
as a model of what every annual report on scientific 
research ought to be. It surveys a tremendous 
volume of work in clear and concise language, it 
contains half a dozen illustrations which convey 
exactly the desired impression in a way that no 
printed description could possibly do, and it indi- 
cates what are the most important results realised 
and the most promising items for current and future 
investigation ; all of which is precisely what is 
wanted by an engineer, preoccupied with his own 
business, but dutifully prepared to devote an 
occasional evening to the endless task of keeping 
himself proficient. And if, as is more than likely, in 
the course of reading this Report he comes across 
a piece of research which, for its intrinsic interest 
or its bearing on his own work, he would like to study 
in detail, he can trace the source by a momentary 
reference to the appended list of the papers upon 
which the Report is based. 

It is, indeed, one of the most remarkable features 
of this Report as a whole that the research con- 
ducted on behalf of aeronautics covers a tremendous 
field of physical and mechanical science, and has 
potential applications over a corresponding range of 
enginee1ing problems. As exemplifying the former 
of these points, it is only necessary to cite a tew of 
the main divisions in which research is being pur- 
sued, and to note that aerodynamics, comprising 
the study of fluid motion generally and its diverse 
applications to aircraft components, while still the 
largest individual group, predominates much less 
noticeably than was the case a few years ago. 
Research on aircraft engines and airscrews extends 
on the one hand into the chemistry of combustion 
and lubrication, and on the other into the physics 
of heat transmission and acoustics. Similarly, the 
studies of aircraft performance, stability and control, 
with which are closely associated the problems of 
flutter and spinning, call for investigations in the 
structural and dynamic fields. Seaplane perform- 
ance, again, carries aeronautical research into the 
realm of ship testing ; aircraft construction demands 
a high standard of scientific engineering; and 
meteorology finds one of its most important applica- 
tions in aeronautical theory and practice. Nor is 
this the whole story, for in the conduct of research, 
in the development of experimental apparatus and 
in the contriving of meters and instruments for 
experimental and service purposes, practically the 
whole of physical science is being ransacked for ideas 
and new applications. Under the latter heading, 
but more especially in connection with experimental 
apparatus, the general technology of radio-valve 
circuits finds a steadily enlarging scope, and it is 
the more noteworthy, therefore, that the very 
important aeronautical applications of radio com- 
munication and direction finding do not lie directly 
under the control of the Aeronautical Research 
Committee, but are covered by the programmes of 
the Radio Research Board. 

As regards the investigations having an immediate 
bearing on general engineering, probably the most 
obviously valuable are concerned with the funda- 
mental problems of the origins of failure under 
fatiguing stresses. Significant recent advances in 
this field include the work of the National Physical 
Laboratory on the endurance of crankshaft materials 
under cyclic stresses imposed by a combination of 
bending and torsion in various proportions. A recent 
paper read before the Institution of Automobile 
Engineers, dealing with cast crankshaft materials, 
was of such manifest utility as fully to justify the 
further programme now in active progress, which 
extends the principle of cyclic combined stresses to 
conditions in which mean stresses and stress-concen- 
trating factors are additionally present. These latter 
are design features, such as oil holes or changes of 
cross section, but the genera] influence of defective 








* Aeronautical Research Committee. 
Years 1935 and 1936. H.M. Stationery Office. 
4s. net.] 


Report for the 
[Price 








182 


ENGINEERING. 


[AuG. 13, 1937. 








surface conditions on fatigue properties has also 
been investigated for the Aeronautical Research 
Committee by bending-fatigue tests on steel plates. 
Associated with such work is an interesting series of 
metallurgical studies, mainly concerned with the 
development of light alloys of aluminium or of 
magnesium for aircraft purposes, but involving 
also the closest consideration of corrosion and 
corrosion-fatigue. A marked extension of future 
research into the metallurgical problems of aircraft 
can be confidently predicted as the outcome of 
conferences between members of the Aeronautical 
Research Committee and representatives of the 
Society of British Aircraft Constructors, at which 
the engine makers have opportunities to make known 
their special requirements—bronzes for bushing 
aluminium parts, for instance, or bearing metals free 
from the disadvantages of lead bronze—with a view 
to their being met by specialised investigation. 

Merely to mention that the Report refers to 
studies of stressed-skin construction, to the stress 
analysis of framed structures having rigid joints, 
to fuel economy in petrol engines, to engine cooling, 
supercharging and lubrication, and to the develop- 
ment of the compression ignition engine for aircraft 
service, is to indicate adequately enough the wide- 
spread importance of aeronautical research in the 
engineering world. It is not only in the engineering 
aspects of aeronautics, however, that this correla- 
tion is apparent. Numerically, indeed, the points 
of interest which in a sense are incidenta] both to 
aircraft and to other machines, probably outweigh 
the examples illustrating the more direct connection. 
For instance, the vibrations at various positions in 
a large number of aeroplanes have been recorded 
in flight, enabling remedial measures to be intro- 
duced. Another investigation has revealed that 
while pure nickel is probably the most suitable 
material for the electrodes of sparking plugs, 
electrodes of fine platinum wire are being inwroduced 
into practical use with promising results. Again, 
there is the abatement of aircraft noise, with its 
two main divisions of suppressing the engine clatter 
and designing an effective, light-weight silencer 
with a minimum of power reduction. In the latter 
connection, it is interesting to note that noise 
attenuations of 20 phons to 25 phons are being 
achieved with back pressures varying only from 
0-3 lb. per square inch up to 3 lb. per square inch, 
whereas the other aspect of power—that of mini- 
mising the drag of the silencer—is presenting more 
difficulty, the only satisfactory procedure, as a rule 
being to house the silencer internally, which is 
generally troublesome and especially so when 
pre-cooling of the gases is necessary. The study of 
flying-boat hull resistance in the tank at the Royal 
Aircraft Establishment, to quote another example, 
has involved an investigation of the effects of rivet 
heads and lap joints which is evidently of inte1est 
to naval architects. The same applies to an analysis 
of the strength, weight and efficiency of anchors ; 
while all types of transport operators will follow 
with keen interest the endeavour to devise a 
practical, not prohibitively costly, means of dispers- 
ing fog from aerodromes. 

The remainder of the Report contains ample 
evidence of substantial advances both in the 
fundamentals of aerodynamics and in their applica- 
tions to the design, control and safety of aircraft. 
In these directions, the compressed-air tunnel at 
the National Physical Laboratory and the 24-ft. 
open-jet tunnel at the Royal Aircraft Establish- 
ment have been markedly influential, the former in 
enabling the important effects of surface roughness 
on wing characteristics to be analysed at Reynolds 
numbers approaching those of full-scale machines, 
the latter in facilitating the study of cooling prob- 
lems on full-size airscrew-engine assemblies. Such 
attractive possibilities as reducing the drag of an 
aeroplane to a trifle more than the external skin 
friction, or cowling a high-speed engine so as 
actually to gain propulsion from the air-cooling 
system, are enough in themselves to justify the 
fullest employment of all such experimental equip- 
ment. The high-speed tunnel, similarly, is revealing 


the influence ot profile on wing drag when the air 
speed exceeds 60 per cent. of the speed of sound. 
The importance of a strict simulation of full-scale 
conditions in laboratory work is further illustrated 





by the proposal to design and erect at Teddington 
a non-turbulent wind tunnel, and by the use for 
comparable large and small-scale determinations ot 
wing drag, of the pitot-traverse method originally 
suggested by Betz and employed by Schrenk in 
Germany. Here, again the objectives of designing air- 
craft wings subject only or mainly to low-resistant 
laminar airflow, and of being able to check results 
rapidly on actual machines, will, if realised, have a 
profound effect on the future of aviation. In the 
no less essential work directed to the improvement 
of safety in flight, noteworthy developments are 
taking place, exemplified on the one hand by tests 
in flight of irreversible aileron controls intended to 
reduce the liability to flutter, and on the other by 
an exhaustive experimental study ot atmospheric 
vertical gusts with the use of recording instruments 
mounted on the tower at Blackpool and in similar 
situations elsewhere. 

The foregoing references, selected and necessarily 
restricted, are mainly intended to convey some idea 
of the scope of the Aeronautical Research Com- 
mittee’s activities and of the sound work and 
steady progress which they are achieving. A care- 
ful perusal of the Report gives, in addition to a good 
deal of valuable information, the impression that 
a very high standard in every aspect of aircraft 
performance is being sought, and gradually achieved, 
by competent workers in all departments of the 
experimental field. It is worth noting, in conclusion 
that these research workers are to be found, not only 
in the major experimental stations, but also in most 
of our universities and in the works of aircraft 
manufacturers. There exist, consequently, a cir- 
culation of ideas, a rapid dissemination of new 
knowledge, and a close attention to the specific 
needs of the aircraft industry, which are at once 
mutually beneficiai and a tribute to the services 
co-ordinated by the Aeronautical Research Com- 
mittee. 








ENGINEERING AND NATIONAL 
HEALTH SERVICES. 


Tue eighteenth Annual Report* of the Ministry 
of Health, which was published last week, is in the 
new style of Government documents. It makes, 
as explained in the introduction, a not unsuccessful 
attempt to set out the operations of the Depart- 
ment in plain language and at times it does not 
disdain the use of the epigram, nor forget the human 
touch. While, therefore, it is not likely to be less 
useful to the expert, and for purposes of record, than 
those reports, which abound in laboured obscurities 
and tedious circumlocutions, it will also, we hope, 
attract some attention from the layman. Its 
matter, and still to some extent its wealth of 
statistics, is not yet likely to make it a best seller, 
but perhaps even that may come with time. 

There is, indeed, more than one reason why this 
report should be widely studied. Apart from the 
Post Office, and those departments concerned with 
the collection of revenue, the Ministry of Health 
has the closest contact with the public of any 
State organisation. During 1936 it received 
8,106,525 and dispatched 8,827,464 written communi- 
cations, and dealt with over 200,000 callers by inter- 
view. Its officers carried out about 300,000 medical 
and dental examinations, and it concerned itself 
through its inspectors with engineering, housing 
and town planning, and other activities. A good 
deal of this work is, of course, carried out indirectly 
through the local authorities and this method of 
administration is reflected in the financial state- 
ment. This shows that the Ministry was responsible 
during 1936 to Parliament for a total expenditure 
of 140,000,0001. Of this, rather over a third, 
39,499,9471., was payable in block grants to local 
authorites, while 21,628,1501. represented the 
Ministry's own vote. Of this latter sum, 14,388,0001. 
was expended on housing grants, 5,925,0001. on 
grants in aid of national insurance, and 2,219,985l. 
in central administration. It may also be recalled 
that the Ministry of Health is mainly responsible for 
supervising the loans raised by local authorities and 
that of the larger services only electricity supply, 

* Eighteenth Annual Report of the Ministry of Health. 
a London: H.M. Stationery Office. [Price 5e. 
net. 








roads and education fall wholly or entirely outside 
its sphere of influence. During the yer, the 
borrowing of 81,180,857/. was sanctioned for zapital 
purposes, compared with 68,058,0211. in 1935-36. 
Of this nearly a third, or 33,400,000/. was on account 
of housing. 

The field covered by the Ministry’s activities 
is therefore very wide. It includes medical and 
welfare services, food and drugs, public assistance, 
national insurance and pensions, water supply, 
sewerage and sewage disposal, public cleansing, 
atmospheric pollution and town planning. The 
engineering aspects of some of these may be 
briefly examined. The importance of a good water 
supply and the provision of efficient sanitation on 
the maintenance of public health is widely recog- 
nised. This is illustrated by the fact that the main- 
tenance costs of water supply rose from 798,80(0)/. 
in 1886-87 to 10,185,3001. in 1934-35, while during 
the same period the gross outstanding debt increased 
from 32,427,3001. to 169,774,100/. Similarly, the 
maintenance cost of sewage disposal rose from 
999,7001. to 5,386,2001. One result of this is seen in 
the fall of the death rate, which decreased from 
22 per 1,000 in 1875 to 11-7 in 1935. 

A satisfactory feature of recent development is 
the increasing tendency towards combined schemes 
of water supply or sewage disposal by two or more 
authorities and the extension of sanitary services 
to rural areas. During the year, 15 extensions 
of water supply limits and 24 arrangements 
for bulk water supplies from one authority to 
another were approved and 26 arrangements for 
sending sewage from one area to another were 
sanctioned. Some of these are on a large scale. 
For example, the Birmingham water supply area 
covers 190 square miles. There at present 38 Joint 
Water Boards and 25 Joint Sewage Boards, while 
among new schemes of this kind is one in Mid- 
Bucks, comprising the County Council and foor 
Rural District Councils, for water supply, and 
another for sewage in the Colne Valley which will 
substitute one large disposal works for 22 smaller 
ones. The Mogden scheme in West Middlesex, of 
which an account has appeared in ENGINEERING, 
has resulted in the abolition of 28 works and 
proposals for similar comprehensive work in East 
Middlesex, Surrey and Glamorgan are under 
consideration. Such schemes benefit both town 
and country dwellers. 

During the year loans for water schemes amounting 
to 4,212,0001. were sanctioned as compared with 
4,180,0001. in 1935-36, and the balance of the 
1,000,0007. grant made available by the Rural 
Water Supplies Act, 1934 was provisionally 
allocated. To stimulate progress a Central Advisory 
Water Committee has been set up and will advise 
the Departments on the conservation and allocation 
of water resources. About 5,413,0001. was sanctioned 
for sewage schemes and 281,8351. for public cleansing. 
The corresponding figures in 1935-36 were 4,416,0001. 
and 208,2997. Public cleansing, it is pointed out, 
is one of the most costly services provided out of the 
rates, and efficiency and costs must therefore be 
kept in proper perspective. A costly service may be 
inefficient or inadequate or both. The best way of 
attaining something like a proper balance is to work 
on a strictly costed basis as is now done by nearly 
all urban districts with populations exceeding 
20,0007. During the year public cleansing cost 
about 11,000,0001., of which 4,750,000/. was for 
refuse collection, 2,250,0001. for its disposal and 
4,000,000. for street cleansing. About 11,000,000 
tons, or 6 lb. per house per day, of domestic refuse, 
was produced. In addition to which there is about 
1,000,000 tons of trade refuse. To collect all this 
requires some 400,000,000 calls. The total mileage 
of streets cleansed in districts with populations 
exceeding 20,000 is no less than 26,500 and about 
half this is cleansed at least once a day. In this 
way, some 2,250,000 tons of debris is collected from 
the gullies and 3,000,000 from the streets. In all 
no less than 15,000,000 tons of waste solid matter 
require disposal if they are not to cause a nuisance. 

One problem in this connection is the changing 
character of the house refuse that has to be collected. 
Owing to the greater use of improved fireplaces and 
of electricity and gas, the mineral content is less 
and the average weight per cubic yard has been 
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reduced by 15 per cent. to 20 per cent. during the 
last five years. On the other hand, the metal 
content has risen from 2-5 per cent. to 4-5 per cent. 
and the paper content by 15 per cent., while there 
has also been an increase in putrescible material. 
The two first of these increases are, of course, 
explained by the greater consumption of food 
packed in tins or cartons. This is shown by the 
fact that some 5,000,000,000 “‘ tins ” find there way 
into the dustbins of the country every year and 
though some 10 per cent. of these, or about 50,000 
tons, are recovered, baled and sold to the steel 
industries, the remainder represents a potential 
source of scrap, which at the present time it would 
be worth while taking some trouble to utilise. One 
result of this increase in the bulk of refuse has been 
the introduction of collection vehicles with capacities 
up to 18 cubic yards, though a year or two ago 
seven or at most ten cubic yards was considered 
sufficient for this purpose. This increase in capa- 
city has not, however, been reflected in a change 
in the cost of collection or disposal. 
Many districts record an increase of 50 per cent. 
in putrescible matter in the waste material during 
the last ten years. This attracts both the rat and 
the house fly, while its heavy moisture content is 
an obstacle to incineration. Experience has shown 
that a really efficient cleaning service need not be 
more costly than an inefficient one, as many appli- 
ances of excellent design are available for this 
purpose. In this connection attention is drawn to 
the insanitary practice of depositing gully contents 
on the roadway. This, it is pointed out, is quite 
unjustified, as such material can now be dealt with 
efficiently and at moderate cost by mechanically- 
operated vacuum machines. 
A lengthy section of the report is naturally 
devoted to housing. From this it appears that the 
programme of demolishing 280,000 houses on 
account of slum clearance is proceeding satis- 
factorily. In fact, 100,355 houses had actually 
been demolished up to December 31, 1936, and on 
the same date of the 192,991 houses approved for 
replacement purposes 127,553 had been completed. 
It is not unreasonable to expect that at least all 
the houses which have been approved will be} 
completed by the end of the five-year programme, 
that is, at the end of the present year. As regards 
the general building situation, the erection of 53,973 
houses to accommodate people displaced from the 
slums, and of 5,368 houses to abate overcrowding, 
was approved. In addition, local authorities erected 
15,057 houses for general purposes, bringing the 
total up to 71,734, as compared with 52,357 during 
1935-36. In addition, private enterprise built 
273,516 houses without, and 797 with, State assist- 
ance. The number of houses that have been built 
since the Armistice is 3,328,398, of which 932,824 
were erected by local authorities, 423,723 by private 
enterprise with State assistance, and 1,971,851 by 
private enterprise without such aid. Of these 
1,971,851 houses, 1,628,933 had a rateable value 
not exceeding 26/., or 351. in Greater London. 
During the year there was a great increase in 
the interest taken in planning and 76 schemes were 
submitted for approval, compared with 21 during 
1935-36 and five during 1934-35. Sixteen schemes 
were approved, compared with eight during 1935-36. 
No less than 139 further schemes are in preparation. 
Few Planning Authorities have, however, so far 
made full use of their powers to reserve sites for 
aerodromes, and attention is called to the Report 
of Sir Henry Maybury’s Committee which recom- 
mended that all local authorities in the larger towns 
and centres of population should take early steps 
to ensure that a suitable site for this purpose was 
acquired. It is pointed out that in addition to 
reserving the necessary land, care must be taken to 
restrict the height of buildings in the vicinity, and 
that a Model Clause dealing with this question is 
now under discussion with the Air Ministry. Regu- 
lations giving effect to the International Sanitary 
Convention for Aerial Navigation are also in course 
of preparation. 








ELEecTRiciry GENERATION In Canapa.—Of the total of 
2,301,167,000 kWh of electric current generated in 
Canada during May, 1937, more than a quarter 


(620,589,000 kWh) represented current consumed in 


NOTES. 

New Trape Mark Law. 

From time to time alterations are made in the 
laws relating to industrial property, such as patents, 
trade marks and the like, in view of changing 
economic and other conditions here and abroad, 
the latest of these alterations in this country being 
a series of amendments to the existing trademark 
legislation here. The new provisions are not yet in 
force, and as it is understood that an Act to consoli- 
date the law will be passed, some months, say four 
to six, must elapse before this is done and the Rules 
of the Patent Office are adjusted to meet the new 
requirements. Briefly speaking, the changes in the 
law are fundamental, and the comments which in 
general seem to be applicable are that these changes 
appear to be mostly to the benefit of registered 
trade mark owners and to increase the value of 
registered trade marks. The changes are funda- 
mental because they entirely upset the previous 
thesis that a trade mark was in effect part of the 
goodwill of a business, and so could not be assigned 
except with the business. Under the new Act this 
is no longer the case, and in certain circumstances 
the business and the trade mark are severable. 
One result, apparently, of this, say, to engineers, is 
that whereas at one time they might associate 
a mark on a certain brand of cast-iron with a 
particular manufacturer as being his product, under 
later conditions some change might occur should 
the sale of the goodwill of the business and 
the assignment of the trade mark be independently 
effected. Provisions are made for the advertise- 
ment of such matters, and it will probably be well 
for those interested to remember the point, and, if 
necessary, have a watch kept for such advertise- 
ments. This question of assignment of trade mark 
has a near relation in the licensing of such a mark. 
Hitherto this has not been legally possible, but 
on the law coming into force a trade mark owner 
may make arrangements whereby “ Registered 
Users’ are able to use the mark on their goods. 
The next point of interest is, perhaps, that relating 
to registration of a mark in connection with goods 
on which it is not intended to use the mark. Pre- 
viously, if something of a dog-in-the-manger policy 
were adopted and the mark too widely registered, 
it would be open to attack. Now, it will be possible 
for the inventor of a word trade mark to prevent 


use it on goods such as they are marketing or not. 
The above are the main changes which it would 
seem are likely to affect engineers. There are, 
however, many more alterations which have been 
made, and even so it is believed that others, 
which were not enacted, were desired by those 
specially interested in trade marks and their 
application. 

INTERNATIONAL ACOUSTICAL CONFERENCE. 


The development of the subject of acoustics 
within recent years has been such that the need for 
international agreement with regard to terminology 
measuring units, instruments, &c., has become more 
and more pressing. In this country such matters 
have been dealt with by a British National Com- 
mittee under the auspices of the British Standards 
Institution. This Committee, of which Dr. G. W. C. 
Kaye is the chairman, has developed and classified 
an extensive glossary of acoustical terms, giving 
particular attention to units and standards. The 
glossary has been published by the Institution as 
B.S.S. No. 661. In its work the Committee has 
kept in mind the desirability of eventual inter- 
national agreement and to this end set up specifica- 
tions dealing with the standard reference tone of 
1,000 cycles per second, the arbitrary zero of 
reference of 0-0002 dyne per square centimetre, and 
the scale of equivalent loudness in phons (B.S.), 
at the same time restricting the use of the decibel 
scale to associated energy or pressure levels. In 
view of the work done in this country it is interesting 
to record that, at the first International Conference 
on Acoustics held in Paris last month, under the 
auspices of the International Electrotechnical 
Commission, substantial agreement was reached in 
committees set up to consider the subjects of 
vocabulary, fundamental units and methods of 





electric boilers. 


measurement, electro-acoustics, and noise abate- 


ment. Chief interest centred round the questions 
of fundamental units and methods of measurement, 
and it is satisfactory to learn that the proposals 
eventually adopted are in complete agreement with 
the British standards as given in the British glossary. 
We understand that, largely due to the conciliatory 
attitude of the delegates from Germany and the 
United States, of whom Dr. Grutzmacher and 
Dr. Harvey Fletcher, were the respective chairmen, 
the “phon” and the ‘decibel’ now become 
international units, so that an important contribu- 
tion to international acoustical measurements 
has been made. In all, some 60 delegates from 
thirteen countries attended the conference, of 
which M. Duval, President of the French Electro- 
technical Committee, was president. Dr. Kaye was 
chairman of the British delegates. At the final 
plenary meeting of the conference it was agreed 
that, in future, the work should be carried on under 
the auspices of the Federation of the National 
Standardising Bodies, known as the International 
Standards Association, the International Electro- 
technical Commission concurring and actively 
collaborating. 

A Locomotive Trstine Station. 


The announcement is made that the London 
Midland and Scottish and the London and North 
Eastern Railway Companies have decided to 
construct and equip, as a joint undertaking, a 
locomotive-testing station, for the site of which 
Rugby has been chosen. It is stated that a start 
will be made at once on the preparation of plans, 
&c. As is well known, there has been a desire for 
such a station in this country for many years, Sir 
Nigel Gresley having referred to the subject on 
many public and other occasions. The subject 
was raised in these columns as long ago as before 
the war, when it was quite clear that immense 
benefit from the design point of view was being 
derived from the Pennsylvania R.R. testing plant at 
Altoona. In recent years other countries have put 


down such plants, and not long since, as is well 


known, Sir Nigel sent one of the London and 


North Eastern Railway locomotives over to France 


to be tested at Vitry. At one time it was hoped 
that a national station might be possible by arrange- 
ment under the Department of Scientific and 
Industrial Research, in which case the locomotive- 
building industry would have benefited. Probably 


use of his word by others, whether he intends to| the improvement of conditions on the railways and 


the conviction, so greatly strengthened of recent 
years, that the steam locomotive has still a long 
future before it, have stimulated the decision now 
reached. The plant should undoubtedly prove an 
important factor, as the announcement suggests, 
in improving British locomotive practice, and if 
its use can be made available by arrangement to 
the locomotive industry in general, should also make 
some contribution to our export trade. 
Tae America’s Cup Races. 

That Ranger is quite distinctly a faster ‘‘J ” 
Class racing yacht than Endeavour II, was 
proved conclusively in the races for the America’s 
Cup which have just been concluded. In light winds 
the defender was much the better boat, not only 
pointing high, but going with amazing directness 
almost exactly to the point at which she looked. 
Sailing off the wind or along it her superiority was 
not quite so convincing, but her windward work 
much more than compensated for any deficiency in 
that respect. When he saw Ranger on the slip 
Mr. Nicholson, the designer of the two Endeavours, 
is reported to have said that her design was the 
most revolutionary he had ever seen. Until he 
returns to Gosport, and, to some extent, amplifies 
that statement, it may not be very profitable to 
speculate about the particular elements of the 
design which he regards as revolutionary. _ It 
certainly looks, however, as if the feature which 
impressed him was the hull form forward, Ranger's 
bigger and better spread of head sails no doubt had 
something to do with the business, although the 
renowned “ Montague ”’ did not appear to do much 
better in the running and reaching during the later 
races than Endeavour’s balloon jib. When the 
experts on the other side write that the defender’s 
easy success was a triumph for the experiment tank, 
old-timers will probably begin to wonder, The 
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model of George Lennox Watson's Shamrock II 
was tank-tested at Dumbarton, with the result 
that the yacht herself was given a characteristically 
American scow-bow. Going to windward in the 
highly capable hands of Edward Sycamore of 
Brightlingsea, she looked higher in the wind than 
any British racing yacht up to that time had ever 
done. Unfortunately, she did not go where she 
looked, and the “scow”’ bow—not undeservedly, 
perhaps—was blamed for the deficiency. Ranger, 
also a product of the experiment tank, not only 
points high but sails “ through the water ” straight 
to her mark and at a speed which leaves her rival, in 
a manner of speaking, standing. The secret of 
Ranger’s success is her “ balance’ in sailing to 
windward, and for that the credit seems to belong 
to the hull forward and the disposition rather than 
the material of her headsails. According to a 
cabled message, Mr. Sopwith believes that 
Endeavour II is faster on one tack than she is on 
the other; she reaches faster on one side, that is to 
say, than on the other. If “* Dutch” Diaper of 
Itchen Ferry, who sailed Satanita in the nineties 
were alive to-day, the owner of the Endeavours 
would have no difficulty in obtaining corroborative 
evidence that some racing yachts really have that 
peculiarity. Diaper never wavered in his opinion 
that Satanita sailed faster on one side than on the 
other. John Carter, of Rowhedge, moreover, was 
positive that Britannia could be very helpful 
““when she liked.” ‘I knew,” he used to say, 
“T was going to win, the moment we got under 
way.’ Readers will also, no doubt, recall the line 
in Robert Louis Stevenson’s “‘ Christmas Day at 
Sea.” Clawing off a lee shore, the ship, he says, 
“smelt up to windward as if she understood.” 


Tue Scrap CAMPAIGN. 


A long letter explaining the position in respect 
to the collection of household iron, as part of the 
National Scrap Campaign, has been addressed to 
Sir Kingsley Wood by the British Iron and Steel 
Federation. From this it appears that the Ministry 
of Health do not consider it practicable to take 
further steps in regard to the removal of scrap iron 
by local authorities, and that this operation must, 
therefore, be left, as before, in private hands. No 
protest is made at the inability or unwillingness of 
a Government Department to help a national indus- 
try in its hour of need. Indeed, the letter is mainly 
occupied with a reiteration of the need for the cam- 
paign, accompanied by a detailed argument as to 
why the householder, who discards his scrap, cannot 
expect to receive much for it. As there is a good 
deal of misapprehension on this point, the position 
may be summarised as follows: Strictly speaking, 
there is no famine of iron and steel scrap. The 
supply of the constituents of pig-iron is, however, 
short, and the price of foreign scrap is high. It is, 
therefore, natural that British steel makers should 
prefer to buy all the domestic scrap available. 
Chough, in the aggregate, the old iron which house- 
holders and others may have available for disposal 
forms an invaluable contribution to the national 
reserves of raw material, it is widely scattered, so 
that it is both difficult to locate and costly to collect. 
The collector may, in fact, spend a whole day in 
amassing a load sufficient to cover his cartage and 
labour, without allowing any payment for material. 
Moreover, the price paid to the collector by the 
merchant is decided by the costs of sorting, cutting, 
bundling and compressing, and of forwarding the 
material to the steel makers. The householder, 
therefore, can expect to receive little or nothing 
for his scrap, except a yuarantee that it will go 
directly to British steel works. That this states 
the fact of the case cannot be denied. It is, there- 
fore, a pity that the public were ever encouraged to 
think that they possessed in their scrap a commodity 
of some value, not only to an important national 
industry, but to themselves. 








[mon AND STEEL IN CzEcHOsLOVAKIA.—-In June the 
Czechoslovak steel output, namely, 201,801 tons, attained 
the highest level ever recorded since the establishment 
of the State in 1918. For the first half of 1937 the pig- 
iron and steel outputs were 806,704 tons and 1,104,519 
tons, respectively, against 533,470 tons and 699,762 tons 





in the first half of 1936. 
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THE SOLUTION OF BUCKLING 
PROBLEMS BY AN APPROXIMATE 
METHOD. 

By A. Nort Procrer, A.M.Inst.C.E. 
(Concluded from page 118.) 
(14) Asymmetrical Sections.—In practice, the de- 
signer often increases the stability of a laterally 
unsupported beam by attaching a wide plate to 


one of the flanges as shown in Fig. 18 (a) or (bd). 
The lateral deflection of the centroid will no longer 
be » (LS 
(3 
the amount y (1 — r) “ where e is the distance 


) but will be increased or decreased by 


between the centroid of the section above or below 
the mid-depth. The resilience of bending will, 
therefore, be increased in (a) and decreased in (6), 
so that (a) is more stable than (6). Considering 
case (a), the extra resilience of the beam in moving 


the distance y (1 — r) : will be (formula (4) p. 63, 


ante) 
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Reverting, for ease of working, to the loading 
conditions of example (6) (p. 116, ante), the energy 
equation will be 


(38) 








Wk = Rr + Rg RE + Wr 
(see formule 13-16, p. 116, ante) 
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fibre stress in the tension flange, 
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Differentiate with respect to r, equate to zero, 
solve for r, substitute in the equation and simplify, 
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and where the plate is attached to the tension flange, 
+ 2E lew e 

f- "i -\ ase Rei a/ i Ls cae od (39a) 

the maximum stress in this case being in the com- 

pression flange. It will be noted that the difference 

between (39) and (39a) will, as a rule, be very 

small. 

The conditions of loading and restraint occurring 
in ordinary practical structures are innumerable, 
but a great many of them will be found to be 
combinations of the examples already given. Take, 
for instance, the crane track or gantry girder, 
Fig. 19, of asymmetrical section, having loads 
applied at the top flange both vertically and hori- 
zontally, and with possibly an axial thrust due to 
braking of the bridge. We have here a combination 
of examples (5), (12) and (13). The writer would 
warn any intending investigator of this problem 
that when he has obtained his energy equation and 
solved for r there will be a page full of mathematics 
to clear up before the result is obtained. The 
equations are, however, capable of solution, and 
it is only the number of terms in the results which 
cause the trouble. 

Working Formula.—The theoretical investigator 
would, no doubt, wish to continue indefinitely 
working in symbols, if he were not occasionally 
brought to earth by being asked what his formule 
really meant. When he begins to take stock of 
his final results he is often bound to admit that 
they are not easily applicable to each particular 
practical example and that in any case some of 
them are too unwieldy to be used for design purposes. 
The way out of the difficulty is usually by means of 
the rational formula, which he can build up on a 
theoretical framework, using a selection of calculated 
values as a guide in the evaluation of any necessary 
constants. Such a formula should then be confirmed 
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experimentally. 
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In devising a working formula for laterally 
unsupported beams, formula (32) has been taken 
as a suitable, simple form, and in order to avoid 
making allowance for warping of the flanges, which 
is dependent on end conditions, the factor m is 
omitted and this is compensated for by using a 
low factor of safety, so that the general formula is :-— 
ye C x ‘ x 8 

A beam loaded on the top flange has been taken 
as the worst case met with in usual working condi- 
tions. The stability of such a beam is given by 
formula (34), p. 118, ante. This formula may be 
simplified, and using a factor of safety of 2, the safe 
working stress is fairly accurately represented by 
the simpler form 


f= 40,so0c: (SE) (n/1-0+ 5953 (e5) - 1-0) 


tons per square inch, (40) 
where ¢ is the flange thickness, E having been 
assumed to be 13,000 tons per square inch. 


(32) 
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Formula (40) is plotted in Fig. 20 to an ordinate 
of z for 18 in. by 6 in. by 55 lb., 10 in. by 
44 in. by 25 Ib., and 8 in. by 6 in. by 25 lb. R.S.J.’s 
these being considered typical of the range of 
R.S.J. sections. C is taken as 1-15, which is the 
loading coefficient for a uniformly-distributed load. 
After trying out various modified forms of (32), it 
was decided to adopt the following empirical 
formula, which is simple to evaluate from particulars 
given in the ordinary section book :— 

Ss 2 . _— (Kry +B Ke 

where A, B and C are constants and K,, and K,x 
are the radii of gyration about the two principal 
axes. The constant D is found necessary to adjust 
the slope of the curve to follow the line of the 
curves in Fig. 20. Using the curve for 18 in. by 
6 in. by 55 lb. as a standard and assuming a value 
of B which will make a suitable allowance for 
variation in stiffness over the range of standard 
sections, the constants A and D may be deduced 
giving a formula 
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Fig. 21). For an 8 in. by 6 in. by 35 lb. RSJ. 
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the ratio of the radii of gyration is about 2-5 and 
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it will be seen that the empirical formula will give 
much lower values than are shown in Fig. 20. It 
must be remembered that the original formule are 
based on the assumption that the ratio of the 
greatest and smallest moment of inertia is large. 
This may not be said of the 8 in. by 6 in. by 35 lb. 
R.S.J., which would suffer considerable vertical 
deflection before the point of buckling is reached. 
The line passing through the neutral axis of the 
beam at various sections would not, under such 
circumstances, be even approximately a straight 
line and so the conditions for stability would be 
modified considerably. A more conservative value 
of safe stress has therefore been assumed for the 
shallower H-type sections. 

By making suitable alterations in the constants 
A, B, C and D allowance can be made for various 
conditions of loading, end restraint, &c. Allowance 
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can be made for a beam of asymmetrical section (as 
in example 13, page 118, ante) by using a formula 
of the form 


_CxA 


Ke) +? 
where ke = the radius of gyration about the YY 
axis of the part of the beam in compression. 

It should not be thought that the proposed 
working formula is intended to be universal, so 
that it can be applied to any particular problem 
with guaranteed accuracy. It is really only a 
simple expression which will give an indication of 
the safe load under a fairly wide range of conditions. 
The indiscriminate use of formule of this kind 
defeats to some extent the purpose for which this 
article was written: namely, to devise a method 
of investigating buckling problems purely on their 
merits, and not merely as a vague set of conditions 
known as buckling, which can be disposed of by 
the application of a general-purpose formula. 

In the ordinary type of structure the wholesale 
buckling of a column or a beam is not so likely to 
occur as an over-concentration of stress at one or 
more points in a member, due to a combination of 
the direct and bending stresses. If at a point of 
high stress the member has a thin outstanding 
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flange or a) thin! web, local buckling is likely to 
occur, and so apart from determining the combined 
stresses as in examples (4) and (5) the designer 
should investigate the stability of the various parts 
of a member. Concentrations of stress may also be 
due to secondary stresses arising from unintentional 
eccentricity of loading or imperfections in the 
member or structure. The effects of such imper- 
fections cannot be estimated, but it does not appear 
that they will be as important as laboratory tests 
would lead us to believe for the following reason : 
The column which is tested in the laboratory is a 
member subjected to pure compression with small 
additional bending moments due to the imperfec- 
tions in the member. The practical column has 
applied bending moments considerably greater than 
those arising out of the imperfections and thus the 
latter will tend to become ineffective. 

The secondary stresses arising out of the imper- 
fections of a laterally unsupported beam are much 
more indeterminate than in a column and there is 
here a wide field for research both experimental and 
analytical. There does not appear to be any reason 
why least-energy methods should not be used to 
investigate such problems from a theoretical point 
of view, but theoretical investigations would be 
unlikely to yield reliable results unless accompanied 
by a certain amount of experimental work. This 
would bring to light quite a large amount of unsus- 
pected information, which could form a basis of 
a more rational method of design. 
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Soil Erosion and its Control, By Prorrssor Q.C. AYREs. 
London: The McGraw-Hill Publishing Company, 
Limited. [Price 21s.] 

THERE is an Arab saying that a goat and a camel 
will create a desert; man may be added to the 
category. The ruins of once flourishing cities, 
standing amid barren wastes, long since stripped of 
fertile surface soil, are object lessons in the history 
of our older civilizations. Now Professor Ayres in 
his book Soil Hrosion and its Control describes how 
in the United States of America, erosion and 
devastation have followed man in his pursuit of 
temporary advantage, at the expense of lasting 
economy in the use and conservation of natural 
resources. 

That country has at last awakened to the 
fact that it is suffering enormous soil losses, and 
that the question of floods is intimately connected 
with soil erosion. Under the Flood Control Act 
of 1936, the feasibility of accomplishing flood relief 
by forestry and other methods of retarding run-off 
from rainfall, and the prevention of soil erosion will 
be considered and reported to Congress by the 
Department of Agriculture. The Soil Conservation 
Service is a bureau under the control of this depart- 
ment. 

Mr. Ayres treats the conservation of soil from an 
agricultural point of view, and brings together a 
general introduction to, and correlation of, all 
phases of the complex problem of soil erosion and its 
control, with the quantitative application of such 
data as are at present known. He describes how 
good farm lands gutted with gullies and ravines 
have had to be abandoned, and photographs are 
given showing the extent to which the ravine 
and gully have cut up the country. Thirty-five 
million to fifty million acres of cultivated land 
were totally ruined and abandoned in 1935, 
as compared with ten million acres in 1910. Mr. 
Ayres states the most active eroding forces to be 
water, wind and ice, and he has furnished examples 
of how these forces act. Land slope is a large factor 
entering into the problem, but the effect of slope is 
complicated by variable factors such as nature of 
the soil, the vegetation, and the rainfall. 

Land slopes, he points out, cannot be directly 
changed but can be modified in their effect on run-off 
from rainfall by the use of transverse channels or 
terracing ; by this means long slopes are divided 
into a series of short units. Regarding soil resistance 
to erosion, the three qualities to be determined are : 
(i) moisture equivalent ; (ii) colloid content; and 
(iii) dispersion ratio. A table is given of the 
physical properties of erosive and non-erosive soils. 








Regarding the effect of vegetation, forests and 


woods are classed as the best possible protection 
against erosion, and in another table a list is given 
of various kinds of trees, shrubs, grain, and crops, 
showing their relative holding power for water 
and soil. 

Under “ Rainfall and Runoff,” the author 
defines the critical rate of rainfall as ‘“‘that rain 
which will continue at average intensity in inches 
per hour for a duration period equal to the time of 
concentration ”’, “time of concentration” being 
the duration of rain that will produce maximum 
run-off. ‘ Intensity Frequency ”’ rainfall charts of 
the United States are given, and examples of com- 
puting run-off into the terrace channels are illus- 
trated. 

The author points out that the bench type of 
terracing, as generally used for rice fields, is not 
practicable on the cultivated lands of continental 
United States. In principle, the terracing as prac- 
tised is a process of constructing a series of 
drainage channels across the hill sides, whose 
function is to collect the surface drainage before 
it attains harmful velocity, and to conduct it 
slowly to an erosion-proof outlet. These terrace 
channels are run practically on a contour with a 
slight fall towards the outlet. The author has given 
full details and descriptions regarding terrace 
location; terrace spacing; gradient of terrace 
channels, and their depth of flow; surveying 
operations required; types of levels; grading 
implements and machinery, so that the laying out 
and construction of terrace channels should not 
be a difficult matter. Two chapters describe soil- 
saving dams in ravines, to catch and _ hold 
considerable quantities of soil, and the special use 
of vegetation to protect the soil thus trapped. 

The book should be of considerable value to the 
farmer, the student of agriculture, and those 
interested in the preservation of surface soils, and 
the prevention of floods. An extensive biblio- 
graphy is appended, and a useful index provided. 





Bewegliche Briicken, Berechnung und Konstruktion. By 
Dr.-Inc, A. Hawranex, Berlin: Julius Springer. 
[Price 48 marks.] 

In many instances the most important part of the 
work included in the design of bridges is that 
relating to the choice of the most suitable type of 
structure for given sites, as economy of material 
is not in general the only factor to be considered. 
This is so because a wide practical experience, 
rather than theoretical knowledge, yields the most 
reliable foundation on which to base general conclu- 
sions. The point may be elucidated with reference 
to movable bridges in particular, since a transporter 
bridge may best serve a prescribed kind and density 
of traffic on the one hand, while on the other a 
Scherzer type of structure is sometimes to be pre- 
ferred for crossing rivers situated in low-lying 
districts. Further, account must be taken of 
national preferences in the matter, for in spite of 
the fact that bascule and vertical-lift systems offer 
unobstructed waterways and the advantage that 
they can usually be opened more quickly than swing 
bridges, up till about 30 years ago the latter was 
the prevailing type in America. The sources of 
energy available for the purpose of operating speci- 
fied types of structure also influence the design in 
this connection, in view of the fact that a plentiful 
supply of hydraulic power is more economically 
utilised with certain forms of bridge than others, 
because the latter may be most efficiently worked by 
electrical machinery. 

The author of the book under review has illus- 

trated the above-mentioned points in a manner which 

leads to a concise presentation of the various 
mechanical and structural aspects of the general 

subject. This is the proper way of approach to a 

problem in which the design and arrangement of 

the operating machinery is frequently the deciding 
factor during the early stages of the work done in 
drawing offices. The ground occupied by the 
subject is covered by means of a large amount of 
descriptive matter pertaining to a number of the 
outstanding bridges which have been constructed 
in America and Europe during the present century. 

With the aid of more than 400 diagrams and photo- 

graphic reproductions, along with 16 folding plates, 





the student is thus enabled to fix ideas on the advan- 
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tages and disadvantages attached to particular 
forms of movable bridges in relation to given sites 
and to the various kinds of traffic which have to 
acommodated. 

Professor Hawranek has wisely arranged the 
treatment so that the theoretical considerations 
precede the related description, since the method 
simplifies exemplification of the theory and makes 
for a concise examination of the whole subject. 
Mention should be made of the very instructive 
discussion on bascule and vertical-lift systems, as 
these chapters contain a fairly complete study 
of the various statical and dynamical problems 
implicated in the related calculations. By this 
means a number of interesting questions are brought 
to the notice of readers, such as those pertaining 
to the power required to operate specified structures, 
and the design of the main bearings and the roller- 
tracks for bascule and swing bridges taken in turn. 
A more detailed account than is given on pontoon 
bridges would have enhanced the value of the work, 
although the bibliographical notes contain a number 
of references on the matter. 

It is to be inferred from the foregoing remarks that 
the volume affords a valuable source of reference 
for practising engineers, since the author has 
incorporated a mass of information into the various 
chapters. Lecturers in mechanical and civil 
engineering, too, will find much of value in the way 
of preparing courses of study devoted to modern 
developments in this sphere of enterprise which is 
of worid-wide importance. 


Ventilateurs, “WE, et Compresseurs Centrifuges. By 


©, Monrer. Paris: Dunod. [Price 28 francs.] 

In effect this book is a second edition of the 
publication Soufflantes et Compresseurs Centrifuges, 
now out of print, but the matter has been com- 
pletely re-written and, in its present form, repre- 
sents a part of the course in heat engines given at 
the Central School of Arts and Manufactures and 
at the Conservatoire National des Arts et Métiers, 
Paris. The principal new material consists of two 
additional chapters devoted to a description of 
fans and to a statement of their theory. In the 
first of these, different types are exhibited with their 
leading mechanical features; measurements of 
pressure, output, power and efficiency are ex- 
plained and a classification is made on the basis of 
different types of wheel and their applications. In 
the second, the theory of fans is set out, the study 
of similar machines taken up and notes given on 
the testing of fans and of comparable small-scale 
models. Several industrial applications, such as the 
cooling of buildings and the ventilation of tunnels 
and mines, are considered. Then, also, in the 
descriptions of blowers and centrifugal compressors, 
particulars have been included of a new type of 
wheel provided with radial vanes. In this section 
the author expounds in considerable detail the power 
absorbed per wheel (with practical formule for its 
calculation), the efficiency, the temperature and 
the heating of the air, and deals also with various 
details of construction of turbo-blowers. 

Probably the most significant of the changes 
made in the new edition lies in the method of 
presenting and app!ying the principles of mechanical 
similarity. The introduction of the study of fans 
has enabled the author to base his argument on 
these instead of on the centrifugal pump, and this 
has the obvious advantage that it deals with a 
machine transmitting an elastic fluid rather than 
with one designed for an incompressible medium. 
A further point also is that the treatment is no 
longer dependent on the postulation of the truth of 
the experimental fact that pressure varies as the 
square of the speed, and the required results are 
here satisfactorily demonstrated without such aid. 

In the later part of the book, the theory of 
similarity has been extended to the case of centri- 
fugal blowers, on the design of which numerous 
notes are given in the course of the exposition of 
their theory and characteristics. A final chapter 
is devoted to centrifugal compressors, including the 
radial-vaned turbo-compressors made by the Société 
Rateau, and to the cooling systems adopted in these ; 
in this section of the book some useful hints on the 
design of compressors and their accessory apparatus 
are to be found set out. 
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(Continued from page 157.) 
METALLURGY DEPARTMENT—(conlinued). 


Tempering Stresses and Fatigue of Spring Steels.— 
A typical example of the value of the close co-opera- 
tion between different departments of the Labora- 
tory is provided by a recently completed investiga- 
tion of the effect of internal stresses on the fatigue 
resistance of spring steels, which was carried out 
jointly by members of the Engineering and Metal- 
lurgical Departments. As part of a comprehensive 
research into the effect of surface conditions on the 
fatigue resistance of spring steels, some preliminary 
measurements were made of the internal stress 
induced in three representative materials by the 
process of quenching from the tempering tempera- 
ture. A published account* of these tests, first on 
silico-manganese and 0-6 per cent. carbon steels, 
and later on a case-hardened 5 per cent. nickel 
steel, describes how stresses were induced mainly in 
one side of a rectangular bar by clamping bars in 
pairs, heating, and then quenching them in water 
so that one side of either bar is rapidly cooled by 
free access of water, whereas the sides in contact 
were cooled relatively slowly owing to the exclusion 
of the quenching medium. The paired specimens 
bowed apart when the clamps were removed after 
quenching, and the curvature was used to estimate 
the induced internal stress. The outer layers of 
the bars which cooled first were put into compression 
by the subsequent slower cooling and contraction of 
the remainder, and the surface in compression 
assumed a convex curvature. A very interesting 
relation between the temperature at which water 
quenching was carried out and the internal com- 
pressive stress thereby induced is shown for chro- 
mium-vanadium steel by the curve of Fig. 7. 
Within the limits of 500 deg. C. to 700 deg. C. 
the relation is practically linear, but the stress 
falls away to zero at 400 deg. C. and is presumably 
zero for all lower tempering temperatures. One 
other noteworthy point is the marked difference in 
the stresses induced by quenching from the same 
temperature (600 deg. C.) in water or in oil. Evi- 
dently the rapidity of the quench exerts an important 
influence. The magnitude—23 tons per square inch 
—of the maximum internal stress due to water 
quenching from 700 deg. C. is also striking. 

It is reasonable to suppose that the fatigue 
resistance under conditions of cyclical bending- 
tensile stress will be increased by the presence of an 
internal compressive stress in the extreme fibres, 
and subsequent fatigue. tests have proved this to 
be the case. In the case of chromium-vanadium 
steel with machined surfaces, tested as rotating 
cantilever specimens, increases of about 10 per cent. 
were obtained, for both plain and notched speci- 
mens, by temper stressing due to a water quench 
from 700 deg. C. For the same material under the 
condition of repeated plane bending, however, with 
the induced compressive stress in the surface subject 
to tension by the bending test, increases of 25 per 
cent. to 35 per cent. were obtained by water 
quenching from 700 deg. C. 

It will be evident that the common commercial 
practice of “‘scragging”’ the plates of laminated 
springs induces a residual compressive stress in that 
side of the plate which is subject to tension in the 
assembled spring in service, and a residual tensile 
stress in the compression face. The scrag should, 
therefore, on the basis of the above-mentioned 
results due to thermal treatment, improve the 
fatigue properties. The point has been tested at 
the Laboratory by repeated plane bending experi- 
ments on a low vanadium steel which was scragged 
until a permanent defection of about 0-05 in. was 
reached on a span of 4 in. The result was an 
increase in the limiting safe range of stress from 
0-25 tons up to 0-33 tons per square inch. 
Subsequently some scragged specimens were temper- 
stressed in addition by a water quench from 
600 deg. C., and the safe range of stress thereby 
raised to 0-36 tons per square inch. It may be 
remarked that this tempering treatment of the 
unscragged low-chromium steel induced a com- 


* Jour. Iron & Steel Inat., p. 427, 1936. 
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pressive stress of only 13 tons per square inch in the 
surface layer, whereas a water quench from 
700 deg. C. gave rise to 27 tons per square inch 
compression. The latter treatment yielded rather 
too low a hardness for spring plates, however, and 
since the quench from 600 deg. C. increased the 
limiting safe range of stress in unscragged plates 
from 0-33 tons to 0-41 tons per square inch it 
has been concluded that very high induced residual! 
stresses are not essential to produce a substantial 
improvement in fatigue strength. 

Experimental Apparatus and Methods, Standardi- 
sation of Seger Cones.—A good deal of interest in the 
work of the Metallurgy Department centres around 
the development of methods and apparatus for 
conducting experimental research. A general ten- 
dency is observable for increasing use to be made 
of X-ray equipment, which is nowadays found of 
advantage not only for major investigations, but 
also in routine examinations of engineering failures 
for industrial firms, where X-ray photographs 


supplement the information gained by microscopical! 


Fig. 
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and metallurgical methods. The spectrograph, 
similarly, finds an extending sphere of utility especi- 
ally for detecting mere traces of elements present 
as impurities in alloys, or for analysis when only 
minute quantities of material are available. In 
this connection experiments are proceeding with 
the use for particular purposes of flame spectra, 
which offer the advantage over the more universally 
applicable electric arc and spark spectra of not 
requiring the preparation of standard alloys as 
bases of reference. Promising success has attended 
the flame-spectral analysis of solutions, the latter 
being sprayed into a Bunsen burner supplied with 
acetylene. The luminosity with this type of light 
source is low, but it has been possible, nevertheless, 
to estimate by this means the proportions in which 
certain alkali metals were present in small concen- 
trations in a mixture. 

An admirable example of the development of a 
most difficult metallurgical process has occurred at 
the outset of a research to determine the forms in 
which oxygen may be present in steel. To ensure 
that trustworthy results could be obtained with the 
vacuum fusion method adopted, an extensive study 
was necessary of the behaviour of graphite powder 
as an electrical and thermal insulator when situated 
in the high-tension frequency field of an induction 
furnace. The apparatus and procedure have thus 
been perfected to the stage that the gases evolved 
by a charge of steel can be removed at 2,200 deg. U. 
in a little over two hours, and results can be accepted 
with confidence. Additional to its main purpose, 
the equipment has been successfully employed to 
ascertain the oxygen content of various classes of 
steels which are the subject of other researches in 
the department, and to determine oxygen in con- 
nection with a co-operative research on steel ingots 
in which several laboratories are engaged. 

Another special furnace has been designed during 
the past year for the purpose of standardising the 
Seger cones which are widely used in the cerami 
and similar industries for indicating kiln tempera- 
tures. The work is confined for the present to cones 
Nos. 26 to 35, covering the temperature range from 
1,580 deg. C. to 1,770 deg. C. The furnace has 
accordingly been designed so that this high range 
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of temperature can be achieved under conditions 
approximating to those in which such cones are 
used in industry, while allowing, at the same time, 
the temperature at the cone to be accurately 
measured. 

Mention may be made, in conclusion, of two 
somewhat related lines of physical research and 
test work with which the Metallurgical Department 
is concerned. One of these is the measurement of 
viscosity, in connection with which an investigation 
has recently been carried out on behalf of the Insti- 
tution of Petroleum Technologists, to formulate the 
relation between the seconds scale of the Redwood 
viscometer and the kinematic viscosities of oils. 
The other study, also directed to a non-metallic 
substance, concerns the permeability of wood to 
gases, and is being undertaken on behalf of the 
Forest Products Research Laboratory, which is 
interested in the use of poisonous gases for destroying 
wood parasites and de-infesting verminous buildings. 
During the past year this work has been advanced 
by measurements of the rates of diffusion of hydro- 
yen and carbon dioxide through discs, nearly 4 in. 
thick, of Scots pine, beech and oak. From the 
supply of gas maintained on one side of the disc, 
diffusion takes place through the wood into a con- 
stant volume of air, and for the less permeable 
samples it has been found necessary to improve the 
circulation of this air by means of a motor-operated 
reciprocating pump, made of glass and incorporating 
mercury seals. In addition to these measurements 
of diffusion in directions radial and tangential to 
the wood of the original tree, the rates of transpira- 
tion of hydrogen and carbon dioxide, under an 
inch or two head of water, have been measured in 
the direction of the grain through samples of wood 
about } in. thick. With the conclusion of this 
preparatory work on simple gases, experiments 
with poisons, such as hydrogen-cyanide, are now 
being undertaken. 


METROLOGY DEPARTMENT. 


Standards and Measurement of Length.—The 
importance of the link with industry comprised in 
the routine testing of instruments by the National 
Physical Laboratory is nowhere better exemplified 
than in the work of the Metrology Department. 
Here, more especially in connection with the exami- 
nation of engineering gauges and means of measuring 
length generally, the contact with the commercial 
world is so intimate that special provision, in the 
shape of increased staff and extensions of testing 
apparatus, has been required to meet the extra- 
ordinary demand due to the present industrial 
activity. It is not merely a question of the number 
of tests to be conducted, but of a steadily increasing 
demand for greater precision, so that the link with 
industry—hardly to be described as a vicious circle 
—can perhaps be regarded as a spiral connection, 
with the Laboratory hard put to it to keep one 
turn, representing an extra 10 in the precision index, 
ahead of its adaptable pupil. Improvements in 
engineering materials, machine tools and shop 
practice lead naturally to increased precision of 
workshop gauging, demanding in turn increased 
precision of gauge testing, greater accuracy of master 
gauges, ever more refined machine tools; and so 
the cycle is complete. 

The demand for accuracy is nowadays so exacting 
that the requisite precision of Laboratory testing 
far exceeds anything contemplated even as little 
as ten years ago, and has called for numerous changes 
and additions to equipment. A new type of 
“millionth ” measuring machine has been installed, 
and a machine, until recently of an experimental 
type, for measuring the pitch of taper-screw threads 
has been reconstructed in permanent form. 
Machines for measuring screw diameters have been 
fitted with sensitive indicators and a new type of 
micrometer having a non-rotating anvil, whereby 
direct readings to 0-0001 in. can now be obtained 
by contrast with the previous accuracy of one part 
in 5,000. Similarly the ordinary pitch, measuring 
machines have been overhauled and fitted with 
improved micrometers, whilst for special 
an improved instrument will shortly be available 
for measuring the diameters of screws to an accuracy 
of 0-00001 in. A new simplified type of vertical 
projector for the inspection of screw threads has 
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been designed and made in the metrology workshop, 
while a horizontal projection apparatus for large, 
heavy components, and a vertical type of projector 
for the inspection of plaster casts taken from ring 
gauges, have been designed and are now in course 
of construction. Other important items of new 
equipment include a 1-m. dilatometer comparator, 
which is to be installed, to ensure freedom from 
vibration and temperature fluctuations, in a vault 
in the basement of Bushy House (the old mansion 
where the National Physical Laboratory was first 
started). In a specially constructed, waterproof 
pit with concrete walls and floor, the concrete piers 
to support the dilatometer have been built on a 
foundation of dry sand with compressed felt inser- 
tions. The micrometer microscopes have been 
made and tested with highly satisfactory results, 
and the main microscope support—a framework of 
“inert” steel tubes—has been experimentally 
examined for thermal expansion, the coefficient for 
one tube being determined as 10-* per deg. C., 
a value which is comparable with that of Invar, 
and only about one-tenth that of ordinary steel. 

In addition to an unusually large volume of 
ordinary gauges submitted for routine test, the 
year’s work includes calibrations of several inter- 
esting machines of British manufacture intended 
for workshop use. Among them is a new make of 
jig-boring machine embodying a circular dividing 
table, the accuracy of which was found to be within 
+3 seconds of arc. Pitch measuring machines and 
tool maker’s microscopes have also been certified, 
and the increasing employment in industry of 
optical aids to mechanical precision is exemplified 
by two new patterns of “ daylight ” projectors for 
gauge profiles which have been tested over the 
complete range of utility. Significant, also, of the 
trend of commercial development, is the fact that 
a large proportion of the gear-cutting hobs now 
being verified are intended for the manufacture of 
marine-turbine reduction gears. It is perhaps of 
interest to engineers to mention that the Metrology 
Department undertakes the examination not only 
of the gear-cutting hobs themselves, but also of 
records—commonly traced on smoked glass—of the 
tools when actually in use on the machines, so that 
possible errors in the table motions can also be 
detected and subsequently eliminated. Such 
systematic examination of hobs and hobbing machine 
records during recent years is regarded as having 
substantially contributed, directly to improved 
precision of this important class of tool and to 
improved performance of high-class gears, and 
indirectly to the efficiency, reliability and comfort 
of the ships, automobiles or electric trains in which 
gears are installed. 

A different type of engineering length meter in 
which quite extraordinary precision is nowadays 
not only attained, but also retained, is represented 
by surveying tapes and wires. The point is well 
illustrated by an example drawn from a recent 
re-standardisation of three 100-foot Invar tapes, 
which are being used for the controlling bases of 
triangulation surveys in Africa. These tapes are 
exceedingly fragile, being only 4 in, wide by 1/50 in. 
thick, and call for the utmost precautions in manipu- 
lation. Nevertheless, despite their liability to error 
from this cause and from the climatic and tempera- 
ture conditions to which they are subject, the mean 
lengths of these three tapes has remained constant 
during four years to an accuracy of one part in a 
million. For Laboratory calibrations of standard 
tapes and wires, nowadays largely used for geodetic 
and precise surveying generally in 100-foot or 
24-m. lengths, a new supporting apparatus has been 
designed and put into use with highly satisfactory 
results. A new standard tape, 2 chains in length, 
has also been graduated to meet a demand for the 
verification of surveying tapes in chain units to an 
accuracy of one part in a million. It is of interest 
to recall that the Metrology Department was the 
first institution to instal apparatus for determining 
the coefficients of thermal expansion of tapes and 
wires over their full length instead of deducing 
thermal effects from measurements on short samples, 
as was the general custom. 

Heavy pressure of industrial gauge testing has 
interrupted the progress of the highly important 








and interesting work which the Department is con- 
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ducting for the realisation of a length standard in 
terms of the wavelength of light. The discrepancy, 
amounting to 0-56 » between independent measure- 
ments of the metre in terms of the wavelength of 
cadmium red radiation, consequently remains un- 
resolved. So far, measurements have been made 
at the National Physical Laboratory and at the 
Physikalisch Technische Reichsanstalt in Berlin, 
and it is established that the source of the dis- 
crepancy does not lie in the optical side of the 
work. More probably it will eventually be proved 
to be due to experimental errors associated with 
the process of comparing the end standards, which 
are used for the wavelength determinations, with 
the line standards which at present serve to define 
the metre. But whatever the cause, the discrepancy 
is much too important to be disregarded and 
arrangements are being made for the metre standards 
themselves to be directly re-compared, and also for 
optical, wavelength measurements to be carried out 
at the Bureau International des Poids et Mesures 
by means of apparatus which is being installed 
there for the purpose. 

In the meantime substantial progress has been 
achieved in the associated problem of determining 
the refractive index of air. An exact knowledge 
of this physical property, and of its variations with 
such factors as the temperature, humidity and 
composition of air, and the wavelength of the 
radiation employed, is essential before a definition 
of the units of length in terms of wavelength can 
be adopted as a practical reproducible standard. 
Any such definition would naturally preferably be 
formulated in terms of the wavelength in vacuo, 
but this refinement would usually be attainable 
only in standards laboratories, and measurements 
for sub-standard, ordinary scientific, purposes would 
normally be made in air under known conditions. 
The Laboratory determinations of refractive index 
have now been completed for the conditions of dry 
air, free from carbon dioxide, and radiations within 
the visible spectrum, over air pressures ranging from 
0 mm. to 800 mm. Hg., and over the temperature 
range from 12 deg. C. to 30 deg. C. The numerical 
values obtained for the index are in excellent accord 
with those of previous reliable investigations, while 
the temperature coefficient of the refractive index 
of air is in close agreement with the theoretical 
value of 0-00367. The next series of readings, for 
which preparations are now in hand, will extend 
into the infra-red and ultra-violet regions of the 
spectrum, and take account of the moisture content 
of ordinary untreated air. 

Determination of Gravity, Standards of Time- 
Keeping, Vibration Clocks.—During the past year 
a series of experimental observations has been 
carried out on a specially designed pendulum with 
the object of determining the value of the gravi- 
tational constant g, at the situation of the 
Laboratory to a very high degree of accuracy, of 
the order of one part in a million. It is rather 
remarkable that this so-called constant, which, 
in fact, varies in absolute magnitude with quite a 
large number of factors, such as situation, altitude 
and local topography, and which plays a most 
important part in engineering, in the determination 
of the absolute electrical units, in defining the 
temperature scale with reference to the boiling 
point of water, and in scientific computationc 
generally, should be as yet unknown with anything 
like the precision of the primary standards and 
should be very far behind them in respect of receiving 
international acceptance. The position as regards 
Great Britain, indeed, is that the value of g 
hitherto in use at the National Physical Laboratory 
is based on an indirect connection with the last 
independent determination made in Europe, which 
was carried out at Potsdam in the year 1906. The 
fact is, of course, that since experience has proved 
that the most satisfactory method of determining 
gravity is by measuring the relationship between 
the length and periodic time of an oscillating 
pendulum, the precision with which g can be 
computed depends on the precision with which 
length and time can be measured. Recent advances 
in both the latter directions have been very 
marked, and the present time is therefore opportune 
for the redetermination of g now in progress, 
though the precision expected in the result must 
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necessarily be somewhat lower than that attainable 
in the measurement of either length or time by itself. 

The pendulum designed for the trials embodies 
an aluminium casting of H-section, about 2 ft. 6 in. 
long, carrying rectangular stirrups at each end to 
which the knife-edge fulcra may be fixed with the 
angles of the edges pointing towards one another. 
It is of the reversible type, minutely adjusted so 
that its period in what may be termed the upright 
disposition is very closely the same as that in the 
inverted position. Particular attention has been 
yiven to the rigidity of the supports carrying the 
pendulum, and provision, in the shape of platinum 
resistance thermometers, has been made so that 
compensation for temperature changes can be very 
accurately applied. The pendulum, when in use, 
is enclosed in an evacuated chamber. Among the 
more important corrections found necessary have 
been those to take account of the radii of the nomi- 
nally angular knife-edges fixed at each end of the 
pendulum, and of the elastic displacement of the 
nominally rigid and motionless structure carrying the 
supporting plates on which the knife edges rest when 
the pendulum is swinging. The first of these correc- 
tions was based on measurements of the knife-edge 
radii made by balancing a plane bar on the knife 
edge (the latter being turned upward), rotating the 
knife edge through a small angular range about an 
uxis parallel to the edge and noting the consequent 
angular displacement of the plane bar. 
of the elastic distortion of the massive supporting 
structure has been determined by removing the 
main pendulum and in its place mounting two brass 
pendulums on the carrier at once, each pendulum 
having closely the same inertia as the main pendu- 
lum. When one of the brass pendulums was given 
an oscillation the other gradually acquired one 
from the periodic movement of the support. By 
measuring the amplitudes of the two pendulums 
over a sufficient period of time, a correction for the 
effect on the main pendulum swinging alone has 
been deduced. The present position with regard 
to the investigation is that one complete set of 
observations has made. These are being 
reduced and it remains to be seen whether they are 
sufficiently consistent or whether further check 
measurements are necessary before the result can 
be accepted as definite. 

A notable event in connection with the routine 
tests of watches and chronometers carried out by 
the Metrology Department is the establishment a 
few months ago of a new high record of excellence. 
This was achieved by a * time-of-day ” deck watch 
intended for use on ship-board, submitted by Messrs. 
The Omega Watch Company of Geneva, which 
secured 97-8 marks out of a possible 100 in rating 
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trials. 
obtained by the same firm in 1933. In similar 
trials of marine chronometers, the best performance 
was that of a two-day chronometer submitted by 
Thomas Mercer, which showed a mean variation of 
0-07 second on its daily rate. 

It is instructive to contrast the above value of 
variation of daily rate, which is representative of the 
highest class of industrial clockmaking, with the 
daily rate of the Laboratory’s new “ longitudinal 
vibration ° 
been constant for a whole year to within 0-02 second 
to 0-03 second. In principle this instrument consists 
of a bar of Elinvar, electrically maintained in longi- 
tudinal oscillation by a tuned circuit, the vibrations 
of which are amplified and used to drive a syn- 
chronous clock somewhat after the manner of an 
ordinary alternating-current mains clock. 
continued study, the control of such conditions as 
temperature and barometric pressure is now 80 
refined that a precision of the order of 0-001 second 
per day can be maintained over periods of a week 
or 10 days, but it has not yet been ascertained how 
the long time stability of the vibration clock com- 
pares with that of the best available swinging 
pendulum clocks. A second clock of generally 
similar type is requisite to test this factor ; and in 
view of the many laboratory and metrological 
investigations to which the vibrating-bar type of 
clock is specially suited, another instrument is being 
constructed for comparative and general precision 
time-keeping purposes. 


(7'o be continued.) 
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| THREE - CYLINDER TWO - STAGE 
MOTOR - DRIVEN COMPRESSOR 
SET. 


A NEw range of two-stage compressors, suitable for 
both stationary and portable work, has recently been 
put on the market by Messrs. The Climax Rock Drill 
and Engineering Works, Limited, 4, Broad-street- 
place, London, E.C.2. In view of the wide availability 
of an electric supply from the grid, 1,440 r.p.m. was 
selected as the standard speed for the machines, as 
this speed is suitable for direct drive by three-phase 
|motors. This represents a substantial increase in 
speed over the normal, and considerable investiga- 
tion and experimental work was necessary to ensure 
the most efficient design for the valves and the correct 
balance of the rotating parts to ensure smooth running. 
Incidentally, the high speed selected has enabled a 
very compact design to be developed. Both the 
stationary and portable outfits are being manu- 
factured in seven sizes, the machines with displace- 
ments below 200 cub. ft. of air per minute being made 
with three cylinders, and those with displacements 
| between 200 and 400 cub. ft. of air per minute being made 
with six cylinders. The increase in volumetric efficiency 
resulting from the adoption of two-stage compression 
is well known, but up till the present, the efficiency of 
two-stage machines has tended to drop off at speeds 
much in excess of 1,000 r.p.m. One of the three- 
cylinder machines, having a displacement of 144 cub. ft. 
of air per minute at the rated speed of 1,440 r.p.m., is 
illustrated in Figs. 1 and 2 on this page, and it will be 
seen from Fig. 2 that an unusual design of valves and 
| cylinder head has been adopted to overcome this dis- 
advantage. 
The design results in a head free from bosses or 
excrescences tending to interrupt the free flow of 
the air, and, in fact, giving streamline flow, the 
resulting advantage being most clearly brought out 
by test figures obtained with standard nozzles and in 
accordance with the conditions laid down by the 
British Compressed Air Society. Running at 1,450 
r.p.m., and compressing to 100 lb. per square inch, a 
volumetric efficiency of 84 per cent. was obtained, this 
efficiency being maintained over an endurance run. 
The set was tested at speeds varying from 900 r.p.m. 
to 1,500 r.p.m., and the results showed that instead of 
the efficiency falling at the higher speeds, the curve 
showed a slight increase above 1,350 r.p.m. The 
difference between the volumetric efficiency at 1,000 
|r.p.m. and at 1,500 r.p.m. was only 1-25 per cent. 
Due to the low air velocity through the valves, the 
| temperatures were low, the final air temperature being 
| 154 deg. F. at 1,000 r.p.m. To test the machines for 
working at high altitudes, the suction was throttled to 
| reproduce the resulting conditions, the results quoted 
| being highly satisfactory. Up to throttling correspond- 
| ing to an altitude of 4,500 ft., the reduction in output 
| was negligible, and at conditions corresponding to an 
altitude of 10,000 ft., the output fell by only 5 per cent., 
)¥ hile the power was reduced by 8-94 per cent. and 
18 per cent., respectively, for the conditions correspond- 
| ing to the heights given. 
| The main constructional features of the motor- 
driven unit are clearly shown in Figs. 1 and 2. The 
usual cycle is followed, the air from the low-pressure 
| cylinders at the sides being passed through the fan- 
| cooled intercooler, shown on the left in Fig. 1, before 
delivery to the high-pressure cylinder at the top. As 
| stated, the set illustrated has a displacement of 144 cub 
ft. of air per minute at the rated speed, and its compact- 
| ness is shown by the fact that it is only 4 ft. 6 in. in. 
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overall length by 3 ft. 1} in. in overall width. The 
overall height is also 3 ft. 1} in. The short length 
results partly from the small size of the motor frame 
rendered possible by the high speed, and partly from the 
fact that the motor is a special flange-mounted model 
in which the rotor core is mounted on a spider and 
keyed to the compressor shaft, thus eliminating the 
usual half-coupling. As regards the details of the 
compressor itself, the two low-pressure pistons are 
connected to a common crankpin, as shown in Fig. 2, 
while the high-pressure piston is connected to a crank 
at 180 deg. with the low-pressure crank. This arrange- 
ment, in conjunction with a suitable disposal of the 
balance weights, practically eliminates cyclic irre- 
gularity, the set, running without a flywheel, and com- 
pressing to 100 lb. per square inch, having a cyclic 
irregularity of only 0-01. By using a concentric system 
of valve plates, and by inclining the delivery ports, 
it has been possible to provide valves of such dimensions 
that, with a lift of less than 4, in., the air velocities 
at 1,500 r.p.m. compare favourably with the velocities 
obtainable with older types of compressor running at 
800 r.p.m. 

A further new feature is the extension and pro- 
vision of fins on the valve seats and guards, bring- 
ing them into the direct path of the cooling air, an 
arrangement which is obviously an improvement on 
the system in which the valves are enclosed in pockets 
surrounded by the hot delivery air. This arrangement, 
combined with the low lift, is stated substantially to 
increase the life of the valves. The machines are 
unloaded by one single mushroom-type unloader valve 
placed immediately after the air filter and operated by 
a quick-action valve controlled by the pressure in the 
receiver. This latter valve has finger-tip control for 
adjusting the pressure range, so that it is unnecessary 
to stop the plant to make this adjustment. 

High-grade materials are employed throughout to 
reduce the weight without loss of strength. The 
crankshaft is machined from nickel-chrome molybdenum 
steel. The connecting rods are of the same material, 
and are provided with steel-backed lead-bronze big- 
end bearings. Alloy pistons are employed, with three 
compression rings and one oil-control ring. The 
gudgeon pins are of the full-floating type. Nickel iron 
is used throughout for the castings, and the valve gear 
is of nickel-chrome steel. All the ports are carefully 
milled to avoid feather edges, and special plant has been 
laid down for the manufacture of the valve gear. The 
main bearings, of large diameter, are of the Timken 
taper-roller type. Lubrication is by a gear-type oil 
pump, driven directly from the crankshaft, and located 
in the sump, as shown in Fig. 2. Large size doors on 
each side of the crankcase, shown in both illustrations, 
give ready access to the running parts. The motoris ot 
the squirrel-cage type with a high starting torque, 
enabling the machine to be easily started with a star-delta 
starter. The complete plant illustrated weighs 16 cwt. 

The portable units are fitted with a Perkins Leopard | 
airless-injection engine, previously described in out 
columns. On the Climax sets, the engines are fitted 
with cast-iron pistons and run at 1,500 r.p.m. In the 
portable units, a special oil separator is embodied in the 
first of the two air receivers, and the delivered air 1s 
free from oil. The fuel tank is fitted directly over the 
engine and the fuel feeds by gravity through filters. 
The set is mounted on a rubber-tyred chassis with the 
usual canopy and is remarkably free from vibration. 
Its small size and weight are a great advantage 
when it has to be handled in confined spaces, and 
greatly reduce freight and shipping costs when the set 





is required for export. 
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THE FIXATION OF SULPHUR 
FROM SMELTER SMOKE. 


Mvcu attention has been given during the last ten 
years to the study of problems arising in the control of 
smelter smoke. The pollution of the atmosphere in the 
vicinity of smelters is deleterious to the health of the 
inhabitants of the area and to plant life, and deteriora- 
tion takes place in structures and buildings in the 
ocality. Sulphur compounds are as objectionable as 
dense smoke, and most of the material damage to metal 
and stone work in our cities and towns, is caused by 


Fig. 1. 


ro- 


EFFECT OF STACK HEIGHT ON GROUND 
. oe ENTRATIONOFSO, 









































¢a—_t+_t 
= -e 
5 st ? 
eo j oa 
t Qe , | = 
= 4 : oO a 
-f | a86Fe Stack” || 
% ror 4 + } 
Os’ Th _ th _ i 2 % 2h O83 
(6036. A.) Distance from Stack...Miles “ENGINEERING” 
Fig. 2. DIAGRAMMATIC ARRANGEMENT OF COMPLETE 


q 
(6036.8) 
«. Gas inlet. n. Clarifiei liquor from filter. 
b. Primary elements. o. Mixed liquor tank. 
. Grid packing. p. Mixed liquor return. 
d. Spray elimiaators. q. To alkali preparation plant. 
«. Gas outlet. r. Make-up water supply. 
f. Delay tank. s. Emergency make-up water supply. 
y. Recirculation pumps. t. Rotary vacuum filter. 
+. Liquor distributors. u. Dewatered solids (rejected 
Film feeders. system). 
*. Purge. v. To vacuum pump. 
Ll. Settler. w. Alkali supply and control. 
n. Clarified liquor from settler. x. Pressure-equalising pipe. 
sulphurous acid which has its origin in the sulphur 


emanating from the chimneys of domestic dwellings or 
industrial plants. Extensive research work has been 
carried out on the subject by Government Departments 
and several] industrial organisations, and many attempts 
have been made by the application of chemical and 
physical methods to recover and utilise the sulphur 
contained in these gases and thereby in this way to 
recover a by-product on an economic basis. The 
problem of the emission of sulphur gases from indus- 
‘rial installations came to the fore in this country 
when the power station at Battersea was proposed, 
and, due to the considerable pressure of public 
opinion, the statutory consent for the erection of the 
station was granted in 1927, subject to conditions 
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which required the removal of dust and the elimination 
of the oxides of sulphur from the exit gases. The 
latter presented a serious problem, as such elimination 
involves many intricate problems. The manner in 
which the subject was handled has been dealt with in 
our columns at various times. Recently, the United 
States Bureau of Mines has reviewed the technical 
status of sulphur fixation and has published a review 
of progress in the technique of the subject.* 

The problem of preventing damage to plant and 
animal life by sulphur dioxide has been met by either 
diluting and dissipating the sulphur dioxide by means 
of air currents, or by liquefying the sulphur dioxide or 
converting it into a solid compound of sulphur which 
would be of commercial value. The dilution method 
is the one most generally applied in the United States 
of America, and it has been shown that it is practicable 
to attain the state of dilution necessary in order to 
prevent unusual damage and obviate injury to plant 
and animal life. In Allegheny County, Pa., in which 
Pittsburgh is situated, the Bureau of Mines analyses 
show. that the atmosphere contains an average con- 
centration of 0-16 parts per million of sulphur dioxide, 
the variation being 0-1 p.p.m. to 1-1 p.p.m., the 
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higher concentration appearing on foggy days. In the 
effective dilution of smelter gases, high chimneys and 
hot effluent gases are the most potent 
factors; however, the vagaries of air 
currents prodice such large effects that 
it is difficult todetermine the influence 
of humidity and other factors, that 
are felt by some operators to be so 
extremely important in stack gas dilu- 
tion. The effect of stack height on the 
ground concentration of sulphur dioxide 
has been studied by investigators in the 
United States, and the results are sum- 
marised in Fig. 1 annexed. 

It appears that the fixation of sul- 
phur on anything like a universal! scale 
must await the development of a tech- 
nical and economic method of recovering 
elementary sulphur. The direct recov- 
ery of sulphur from chimney gases 
presents difficulties, largely due to the 
relatively low concentration of sulphur 
dioxide ; however, in some instances 
it has been found possible to render 
these gases sufficiently rich in sulphur 
dioxide to justify direct reduction. At 
the Boliden Smelting Works, Rénnskir, 
Sweden, sulphur is produced by a 
single-stage process from the pyrites 
roaster gases, and although the opera- 
ting details have not yet been published, 
it is understood that the gases which 
contain 6 per cent. sulphur dioxide are 
treated directly with hot coke. Pro- 
cesses in which two stages are involved 
have been developed by Messrs. Imperial 
Chemical Industries and in the Lurge 
and Guggenheim processes. In each of 
these, some method of concentration is 
involved. Itis understood that in the 
I.C.I. process a basic aluminium sul- 
phate solution has been found to be 
the most efficient absorption media. 
This process has been studied exten- 
sively, and at present a plant of 52 tons’ 
daily capacity of liquid sulphur dioxide 
has been constructed in Outokumpu in 
Finland, to treat the gases from the 
copper smelters. In this case the sul- 
phur is reduced to liquid sulphur diox- 
ide for use in paper mills. The absorp- 
tion equipment and cycles at Outo- 
kumpu are said to be similar to the 
flue gas scrubbing plant designed by 
the LC.I. and installed at Swansea 
and described by Pearson, Nonhebel 
and Ulander (Journ. Institute of Fuel, 
February, 1935). Fig. 2 is a schematic 
diagram of the arrangement. In the 
Lurgi process, which is also known as 
the Sulphidine process, mixtures of 
xylidine and toluidine are used as absorbents. The 
use of amines as absorbing agents for sulphur 
dioxide is not novel, as several patents have been 
issued for the use for a similar purpose of agents, 
such as aniline and its homologues, quinoline, pyridine 
and triethanolamine. The difficulties experienced with 
these processes have been principally the loss of 
chemicals from the formation of difficultly decomposable 
compounds, either with the sulphur dioxide or the small 
but unavoidable amount of sulphur trioxide present. 
The Guggenheim process which has been operated on 
a pilot-plant scale at the Garfield plant of the American 
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Smelting and Refining Company, used a solution of 
ammonium sulphite as the absorbing medium. This 
solution absorbs sulphur dioxide with the formation of 
ammonium bisulphite, which, on heating, gives off 
sulphur dioxide with regeneration of the sulphite. In 
all these processes the formation of some sulphate is a 
major problem. 

In connection with a study relating to settling dust in 
a sulphur dioxide atmosphere by means of ammonia 
and steam, an investigation has been made of the 
equilibria existing in the solid and gaseous phases of the 
system NH,-SO,-HO,, and the results have been found 
to be applicable to the problems encountered in the 
recovery of sulphur from smelter gases by the addition 
of ammonia and water vapour. The results obtained 
indicate the limitations and salient facts concerning 
any process for dust settling or recovering sulphur 
dioxide that involve the formation of ammonium sul- 
phites. Experiments show that the settling of dust in 
an atmosphere containing sulphur dioxide can be 
accelerated greatly by the addition of steam and 
ammonia. This is due to the formation of ammonium 
pyrosulphite or bisulphite around the dust particles. 
It has also been shown that the use of ammonia in 
dust settling and sulphur recovery will be practical 
only at fairly low temperatures. While both pyro- 
sulphite and bisulphite form crystals that aid in dust 
settling, the bisulphite forms the larger and more rapidly 
settling crystals, and the best results are obtained when 
the conditions most favourable for the formation of the 
bisulphite are maintained. It is theoretically possible 
to operate a cyclic process for the recovery of sulphur 
dioxide from ammonia-pyrosulphite which involves 
supply and control of temperature and pressure. 
Although various processes for the recovery of sulphur 
dioxide by means of ammonia solutions have been 
proposed, apparently no previous attempt has been 
made to inject ammonia into the chimney gases and 
eventually recover the sulphites in solid form. G. W. 
Marks and P. M. Ambrose have studied this problem 
primarily in order to arrive at the best conditions for 
precipitating the solid compounds, and after extensive 
theoretical and practical studies, have found that if a 
high percentage of the theoretical weight of water 
vapour required for the formation of ammonium sul- 
phite or bisulphite is present when ammonia, sulphur 
dioxide and water vapour react; and if an efficient 
system of baffles is used, practically complete precipita- 
tion of the reaction products takes place. Losses of 
ammonium sulphite will be fairly large in any process 
in which ammonia gas is introduced into smelter smoke 
when the temperature of the settling chamber is above 
about 50 deg. C. 

A number of organic nitrogen bases have been 
proposed for use as absorbents in order to recover 
sulphur dioxide from chimney gases. These nitrogen 
products possess low vapour pressures over a wide 
range of temperature, and are miscible with water in 
all proportions. Aqueous diethylene triamine and 
triethylene tetramine solutions at various temperatures 
have recently been studied and, under certain conditions, 
these amines form solid salts with sulphur dioxide, and 
these products are soluble in water. A cyclic apparatus 
has been developed for studying the absorption 
efficiency of aqueous amine solutions for sulphur 
d‘oyide. Examination of boiling-point composition 
curves for mixtures of diethylene triamine and water 
show that there is not more than | per cent. of weight 
of diethylene triamine in the vapour phase when 
aqueous solutions containing up to 50 per cent. amine 
are boiled. This is particularly advantageous, as it 
means that there would be but little, if any, loss of 
amine if absorbed sulphur dioxide is boiled out of the 
solution when an efficient refluxing system is used. 
Aqueous solutions of diethylene triamine and triethyl- 
ene tetramine are excellent absorbers for sulphur 
dioxide up to 95 deg. C., provided that the different in 
pressure of this gas over the solution are sufficiently 
high. Experimental work has shown that 15 per cent. 
solutions of diethylene triamine are powerful absorbents 
for sulphur dioxide. 

If chimney gases containing low sulphur dioxide con- 
tent are washed by a counter-current method utilising 
an aqueous solution of ammonium sulphite, the sulphur 
dioxide is almost completely removed from the gases. 
The disadvantage of this process is that there is a 
tendency for the sulphite to be oxidised into sulphate 
due to the presence of oxygen in the flue gases. A 
method of inhibiting the oxidation of ammonium sul- 
phite solutions would make this solvent much more 
satisfactory when the greatest possible yield of concen- 
trated sulphur dioxide is desired. A number of 
inhibitors have been experimented with, but consider- 
ably more investigational work will be necessary before 
these agents are suitable for use on a commercial basis. 
The whole subject of the fixation of sulphur from smelter 
smoke forms an important part of the wider problem of 
the treatment of all waste gases which are allowed to 
escape into the atmosphere, a subject which is of far- 
reaching importance from an economic and industrial 
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standpoint and from its effect on vegetation and on the 
health conditions of the community. The elimination 
of sulphur from chimney gases may only touch the 


fr:nge of the larger problem of atmospheric pollution, | 





1. H.M.S. « WarspitTe” 


| equipped, as the four after 6-in. guns were soon found 


to be unworkable in a moderate sea, and were removed 
from all the ships of the class, the casemates being 


plated up. Two of the guns were subsequently trans- sub-contractors. 








aT THE CLOSE OF THE WAR. 


reduced size now serves for the whole of the new 
boiler plant, which has been supplied by Messrs. 
Vickers-Armstrongs, Limited, Barrow-in-Furness, as 
Abaft the funnel a large seaplane 


but it is an important contributory factor, and studies | ferred to the forecastle deck abaft the second funnel, | hangar has been constructed, above and around which 


of this problem will assist materially in producing a | but the remaining two were not remounted. Another| the boats are stowed. 

wartime change was the fitting of two 3-in. anti-aircraft | 
| guns, also on the forecastle deck, in place of the original 
| anti-aircraft armament of six 12-pounders. There were 
| four 


cleaner and less polluted atmosphere. 











THE RECONSTRUCTION OF 
H.M.S. ‘* WARSPITE.”’ 


By common consent the five vessels of the Queen 
Elizabeth class represent one of the most successful 
battleship designs that British or any other naval 
architects have ever produced, but few ships of the 
Royal Navy, with the exceptions of the erstwhile 
cruisers, Courageous, Glorious and Furious, have had 
more money spent upon them in alterations and refits. 
In part, this was the result of war experience, but 
latterly a considerable further expenditure has been 
necessary in the endeavour to keep the reduced fleet 
of British capital ships abreast of later developments 
in other navies while duly observing the restrictive 
clauses of international treaties. The accompanying 
three illustrations, showing different stages in the career 
of H.M.S. Warspite, recently recommissioned after 
‘* Jarge repairs ” that have kept her out of the effective 
list for approximately three years, form an interesting 
commentary on the changes that have influenced 
naval thought and strategy during the past two decades. 

The Warspite, which was designed by the late 
Sir Philip Watts, K.C.B., was laid down at Devonport 
in 1913, and completed in March, 1915, and was engined 
by Messrs. Hawthorn, Leslie and Company, Limited, 
Newcastle-on-Tyne, with Parsons turbines of 56,000- 
shaft horse-power, to give a sea speed of 25 knots. The 
24 Yarrow boilers worked at the usual pressure of 
235 lb. per square inch and burned oil only, the Queen 
Elizabeth class being the first British battleships to 
abandon coal entirely. The speed marked a notable 
advance on the 21 knots which had come to be regarded 
as the standard battleship speed in the Royal Navy, 
but it was attained without difficulty ; all the class, on 
trial, greatly exceeded the designed shaft horse-power. 
In dimensions, the five sister ships, Queen Elizabeth, 
Barham, Warspite, Valiant and Malaya, are essentially 
identical, the only difference being that the first three 


are slightly longer overall than the other two, being 


fitted with sternwalks. The normal displacement of 
27,500 tons, increased to about 33,000 tons at full load 
draught, is accommodated on a length between per- 
pendiculars of 600 ft. and a beam, before the addition 
of bulges, of 90 ft. 6 in. Over the bulges the beam 
is now 104 ft. All carry a main armament of eight 
16-in. guns, originally possessing 20 deg. of elevation, 
and, as first completed, had a secondary armament of 
sixteen 6-in. guns, of which twelve were disposed in a 
battery on the upper deck abreast of the funnels and 
superstructure, and four in main deck casemates aft. 
In this respect, Fig. 1, although it shows the Warspite 
in her wartime guise, does not portray her as at first 








2l-in. broadside submerged torpedo tubes. 
Features to be noted in Fig. 1 for comparison with the 
later photographs are the two funnels of equal size 
and the adjacent searchlights (some of which were 
originally mounted near the mainmast); the tripod 


| foremast without a topmast, and pole mainmast with 
jtwo small tops; and the absence of torpedo-net 


defences. Although most large ships, including the 
contemporary Agincourt and Erin, carried torpedo-nets 
at the outbreak of war, the Queen Elizabeth class did 
not. Before the war was over, the use of nets had 
been generally discontinued and, in most cases, the gear 
removed. 

The Washington treaty of 1922 provided that no 
capital ship retained by the contracting Powers might 
undergo any alteration in side armour or main arma- 
ment, but permitted existing tonnage to be addi- 
tionally protected against air or submarine attack 
within the limit of 3,000 tons increase of displacement. 
The ships of the class were accordingly taken in hand 
as opportunity served, for this additional protection 
to be given. The 1926 refit of the Warspite included 
the fitting of bulges, remodelling the control top and 
bridge structure, reduction of the secondary armament 
to the twelve 6-in. upper-deck battery guns, replace- 
ment of the two 3-in. anti-aircraft guns by four of 
4-in. calibre, and a considerable modification of the 
silhouette, due to the fore funnel being trunked into 
the second funnel. Two of the four torpedo tubes were 
removed. The cost of the alterations exceeded 
1,000,0001., or about 40 per cent. of the original cost 
of the ship, and on completion she presented the 
appearance shown in Fig. 2. 

Under the terms of the Washington treaty, a capital 
ship might be replaced twenty years after the original 
date of completion, by a ship laid down not earlier than 
seventeen years after completion of the obsolescent 
vessel. In the case of the Warspite, the replace vessel 
should have been begun, therefore, in 1932, but re- 
trenchment was then the order of the day and the new 
tonnage was not authorised. International develop- 
ments, however, soon made further modernisation 
imperative, and in the First Lord’s statement on the 
1934 Navy Estimates, it was announced that the War- 
spite had been placed in Reserve and would be taken 
in hand for “ large repairs”’ on April 1 of that year. 
It is this reconstruction which has now been completed, 
with the outward results to be seen in Fig. 3. Including 
re-engining by Messrs. Parsons Marine Steam Turbine 
Company, Limited, Wallsend-on-Tyne, the further 
expenditure incurred has amounted to about 2} million 
pounds, A single control tower has taken the place 
of the former bridgework, and one funnel of much 





The house surrounding the 
base of the mainmast has been enlarged, but the mast 
itself is now no more than a support for wireless 
aerials. The foremast is considerably lightened, and 
now carries a topmast, top-gallantmast and royalmast 
for signalling purposes, but the heavy top has been 
reduced to a bare platform. A seaplane catapult is 
placed forward of the mainmast. 

No details are available regarding any additional 
armour protection against attack by aircraft, but the 
protection by gunfire is greatly strengthened. The main 
anti-aircraft armament is again doubled and now 
numbers eight 4-in. high-angle guns. Multiple pom- 
poms are also carried, and can be seen on the tops of 
B and X turrets. The two torpedo tubes are retained, 
but it will be noticed that the secondary armament is 
now reduced to eight 6-in. guns in the battery instead 
of twelve. The guns sacrificed appear to be the fore- 
most and aftermost pair on each side. It may be 
presumed that the re-arrangement of machinery spaces 
and the need for larger magazines for anti-aircraft 
ammunition have influenced this further cut in the 
6-in. armament, to exactly half of the origina] number. 
As minor points of detail, among the more important 
alterations, the sheet anchor is now carried in a hawse- 
pipe on the starboard bow, and the recess to give 
ahead fire to the forward 6-in. guns now commences 
further aft than formerly. 

Comparison of the three photographs emphasises some 
curious and rather contradictory features. The one- 
time cult of the low superstructure, intended to afford 
the minimum target to enemy fire, seems to have been 
completely abandoned. Guns on the turret roofs, 
tried in the early Dreadnoughts and discontinued as 
being too exposed to be of any use, have now re- 
appeared. The contro] tower is higher than the funnel 
and nearly as close to it as in the original design, sug- 
gesting that either the trunking of the fore funnel was 
not really necessary in 1926, or else trouble from fumes 
may be expected with the present arrangement. 
Finally, it appears particularly strange that, at a time 
when destroyers have attained to sizes, speeds, and 
offensive power beyond any previous experience, the 
armament intended to counter their attack should be 
cut down to a mere four guns a-side, so closely grouped 
that a single hit from a heavy shell might conceivably 
put three of the four out of action. No doubt the 
reduction has been dictated by necessity, but it seems 
to press rather far the theory that a battleship’s 
secondary armament is most effectively disposed oD 
the decks of her own attendant destroyers. 








Tue Royat Metat TrapEs PENSION AND BENEVO- 
LENT SocreTy.—The annual dinner of the Royal Metal 
Trades Pension and Benevolent Society is to be held on 
Tuesday, November 9; Sir Malcolm McAlpine, K.B.E., 
will preside. 
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NOTES ON NEW BOOKS. 


The second volume of Thermodynamique des Gaz 
Humides, by Messrs. G. van Lerberghe and P. Glans- 
dorff, is divided into two parts. The first of these, 
consisting of Chapters 7 and 8, completes the authors’ 
study of the theory of the thermodynamics of wet gases. 
Most of the volume, however, consists of Part II, and 
is concerned with applications of the theory. There 
is much here to attract the attention of the engineer. 
For instance, with regard to the compression of gases, 
such as air, the results of the authors’ calculations 
show the advantages to be gained by the addition 
of a certain amount of water to the gas. Curves have 
been drawn to show how, for final absolute compression 
pressures of from 4 kg. to 20 kg. per square centimetre, 

e work of compression required per kilogramme of 
dry air varies with the water content of the air, the 
initial air temperature and pressure being 17 deg. C. 
and 1 atmosphere, respectively. The curves in all cases 
indicate that a minimum amount of work is required 
when the water content is about 100 g. per kilogramme 
of dry air. This water content is found to be suitable 
m all respects. The relatively small number of 
wet compressors used to-day, as compared with the 
beginning of the century, is attributed by the authors 
to the fact that, formerly, excessively large quantities 
of water, up to several kilogrammes per kilogramme of 
dry air, were employed, and that the resultant dis- 
advantages checked the development of this type of 
machine. But with additions of about 100 g. of water 
per kilograrame of dry air, or slightly more, it is found 








that there is a considerable reduction in the tempera- 
ture rise during compression, an increase in the thermo- 
dynamic and volumetric efficiencies, and a reduction 
in the work required for compression. For high 
compression pressures, wet compression requires 4 
smaller number of stages than dry compression, thus 
achieving greater simplicity and a higher overall 
efficiency. To put their theories to the test, the authors 
carried out experiments on a two-stage Ingersoll 
piston-type compressor. The experimental results 
obtained confirmed their theoretical conclusions. In 
expansion, the presence of a smal] quantity of water 
has similar advantages which are discussed. The 
fact that the two concluding chapters, dealing with 
evaporation and humidification, have application to, 
among others, such diverse branches as carburation 
and meteorology, is indicative of the wide field affected 
by the authors’ conclusions. The book is published in 
Paris by the Librairie Polytechnique Ch. Beranger. 





Plumbers, architects, and sanitary engineers are all 
interested in the use of light-gauge copper pipes in 
place of lead. Such a substitution has increased within 
recent years. Copper pipes claim decreased risk in 
drinking water, and artistic value in cases where the 
are run on wall surfaces, and are not to be pene § 
They are also lighter than lead pipes. Development 
has been helped by the introduction of welded joints 
and copper weldable fittings in place of bronze welded 
joints. A guide to the manipulation of these new 
forms of fittings has become desirable, and may now 
be found in the 150 pages of Copper and Bronze Welding, 
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by W. L. Kilburn, and published by Messrs. The 
British Oxygen Company, Limited, London, at 5s. net. 
The volume is the work of a practical man and aims at 
giving clear information to those engaged in weldi 
and making installations. It does not open with 
theory, but with actual directions for setting-up 
oxygen and acetylene welding outfits, with details 
of types of flames issuing from the blowpipe, and 
with the essential requirements for the successful 
welding of copper. The use of deoxidised copper 
as a solution of copper-welding troubles is emphasised, 
and the after-treatment of welded work is dealt with 
succinctly. Then follows the subject of bronze- 
welding, which is adaptable to commercial coppers 
and is an easier, general method when the colour 
of the meta] is not significant. That the author 
is fully conversant with his subject is evident in his 
distinction between bronze-welding, which is a building- 
up process, and brazing, which is not. To convey 
adequately to the mind a series of practical operations 
involving the making of joints and other parts demand- 
ing fine manual handling naturally requires good 
diagrams. In this, this little work is a model; a 
multitude of line and half-tone illustrations fully ensure 
the attainment of the author’s purpose. Simplicity 
is the keynote of the book and there is no attempt to 
include in it padding of a theoretical character, 
such as chemical principles not directly relevant, which 
characterises and mars many textbooks of to-day. 





We gave on page 74 of our issue for January 15 last 
a short review of a German book entitled Zinn. We 
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have since received another book having the same | 
title, which is a translation into German of the one 

Pratt Insti- 


entitled Tin, by Dr. C. L. Mantell, of the 
tute, Brooklyn, New York. It opens with the early 
history and ‘early uses of this metal, deals with its 
present-day mining and smelting, and its present uses 
for various purposes. The methods followed in the 
different countries for winning the mineral and extract- | 
ing the tin are illustrated and described in detail, t|' 

i 

' 

| 


special chapter covering the comparatively very recent 
method for the electrolytic refining of raw tin. The 
various tin alloys are also reviewed, together with the 
different methods of tinning. It is satisfactory to note | 
that the book has special chi ipters on the recovery of 
tin (secondary tin) from scrap, an-operation which is 
important from both the metallurgical and economic al | 
standpoints. The book further contains a large number | 
of statistical data on tin production and consumption. | 
price of 18-75 marks, by the | 


It is published at the 
Halle 


Verlag von Wilhelm Knapp, 


In Electronics and Electron Tubes, by Mr. E. 
McArthur, published by Messrs Chapman and bial, ‘| 
Limited, at the price of 128. 6d. net, the fundamental | 
principles and the recent developments in electron- 
tube technique are discussed. The growing importance 
of gas-discharge tubes has resulted in a high proportion 
of the space being allotted to this aspect of the subject. 
After a short account of the properties of gases, the 
author proceeds to discuss the elements of electron 
tubes, electron emission, cathode requirements, the 
various types of cathodes, and the use of photo- 
emission phenomena in photo-tubes. Selenium tubes 
utilise the variation in ohmic resistance exhibited by 
the element selenium when it is illuminated, but several 
disadvantages are experienced in the use of such tubes; 
the output, for instance, is not as stable and reliable as 
it is in a photo-tube and the time lag is similar to the 
lag in a gas-filled photo-tube. One of the most important 
uses of high-vacuum tubes is the amplification of high 
or radio-frequency voltages, but the satisfactory per- 
formance of such an amplifier requires that the output 
shall be completely controlled by a smaller voltage of 
the same frequency applied to the grid. The vacuum- 
tube voltmeter has been found to be very suitable for 
the measurement of small voltages in a high-resistance 
circuit and also the measurement of radio-frequency 
voltages and current. In conjunction with an ondo- 
graph it can also be used in the analyses of complicated 
voltage or current wave forms. 


The calculation of the strength of steel struts of all 
possible sections, rolled and built up of plates and 
angles, and subjected to different arrangements of 
loading is dealt with exhaustively in a book entitled 
Die Festigkeit von Druckstében aus Stahl, by Professor 
Karl Jezek, of the Vienna Technical High School. 
In his opening remarks, the author states the obvious 
fact that the safety of a structure is determined by 
its load-carrying capacity, i.¢., by the ratio of ultimate 
load to working load, the former being that sufficient 
to cause failure. In designing a load-carrying struc- 
ture, it is necessary to use as a basis the strength 
of its component parts and their connections. The 
determination of the factor of safety depends upon 
a number of circumstances, among which the author 
mentions “ the imperfection of our methods of calcula- 
tion,” the varying strength of the materials, inaccuracies 
in ascertaining and distributing the loads, and so forth. 
Further, he points out that the calculations for arriving 
it the strength of a structural element should not be 
confined to the elastic range, but must be extended to 
the plastic state, ‘n which permanent deformation is 
produced. Based on these and other general con- 
siderations on deformation, stability, &c., the author 
gives a large number of equations for arriving at the 
strength of struts. The book, which is illustrated by 
numerous diagrams, should prove of service to structural 
engineers. It is issued at the price of 27 marks, by the 
Verlag von Julius Springer Vienna. d 








THE TRANSMISSION OF  AIR- 
BORNE SOUND BY COMPOSITE 
PARTITIONS.* 


By C. J. Morreav, M.A., A.M.L.Struct.E. 


In building problems it is frequently required to | 
know the extent to which sound is reduced afte ‘rT trans- 
mission through a wall made up of more than one type 
of construction, as, for instance, a brick wall containing 
swindow. The reduction in intensity afforded by such 
a wall is given very closely at any one frequency by 
the expression : 


R = 10 logy > 


tT, A, + 7, A, + 173A; 


* By permission of the Director of the 


Research Station. 
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reduction in intensity, in decibels, 
sabins of the room into 


where R 
a = absorption in 

which the sound is transmitted, 
area in sq. ft. of each part of the wall, 


Ay, Ay &e. 


Ti» Tay Ke. ratio of 


corresponding transmission 


each part.* 

Even in the simple case where two forms of con- 
struction only are combined in the same wall the 
calculation is a tedious one and too troublesome to be 
onsidered by the architect each time the problem 
arises. An approximation for design purposes is 


| therefore required. 


In the most common case of a wall comprising two 
dissimilar parts, the influence of the weaker part usually 
obvious, safe, first approximation 
is to assume the whole wall constructed as the weaker 
part. 

A,, r, refer to the more resistant part, 
Te, Ag, Tr, refer to the weaker part. The intensity 
| reduction (in decibels) given by this approximation 


is : 


R (approx.) 10 logy 


T, (A, + Ag) 


10 log " db. 
Ay 
T, Ag ( 1 + z") 


Actually the reduction is : 
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more resistant part exceeds twice the area of the 
weaker part, the wall may be considered to afford a 
reduction in sound intensity exceeding that afforded 
by a wall constructed entirely as the weaker part by 
an amount (in db.) given in Table II. 

For approximate dk sign purposes it is customary to 
regard the general insulating value of a wall as being 


Taste II. 

Ay 

Difference in a 

reduction ~ 

factors. 
db 3 5 10 20 30 
\ 

7 — } 6 6 6 
10 7 6 7 8 " 
20 6 8 10 12 14 
30 6 s 10 13 15 


represented by its average sound reduction factor* and 
to ignore the effects of area and absorption. 

The application of the above rules may then 
illustrated by the following examples : 

Example 1.—It is required to know the insulation 
afforded by a wall 18 ft. long by 8 ft. high, constructed 
of 6 in. reinforced concrete, but containing a recessed 
panel 6 ft. by 4 ft. of 4 in. reinforced concrete. 


Average reduction factor of 6 in. 





a . _ 
R 10 logy. — " reinforced concrete (7) 55 db. 
T, T Te Ae ° . . 
on iii Average reduction factor of 4 in. 
10 logy = ; db. reinforced concrete (7,) .. — 52 db. 
Le kee | 
T, Ay (1 rz Ay Since r, — r, is less than 5 db., the insulation of 
TABLE I. Vatves or X (ps). 
4 rot, 7db. |r — ry lwdb. |r, —r, 20 db. | r, — re 30 db. Limiting Case. 
‘. X (db). r, 1 T: 1 Tr 1 Tr 1 T% = 
: tT, 5 r, Ww - 100 tT, 1,000 Te: 
31 
30 10 log,, 6-5 8-9 13-8 14-8 14-9 
1 30 T 
T 
20 10 log,, : 6-2 8-4 12-4 13-1 13-2 
T 
1 + 20 
o 
10 10 logy. = 5-6 7-4 10-0 10-4 
1 + 10 7! | 
Te 
r | 
” 10 logy. Po 4-8 6-0 7°6 | 7-3 
- Ti | 
1 » 
T: 
; 10 log,, : 4-0 4-9 5-9 6-0 
i+38 2 
Te 
3 
2 10 logy, . 3-3 4-0 4-7 4-8 
1+ 237 
a4 


The error involved by making the approximation is 
therefore : 


A 

1 . 
X =R R (approx.) 10 logis OR 
l 71 Ay 
T, Ag 


Differences of a few decibels (say up to 5 db.) have 
little significance in practice, so that values of X r 


exceeding 5 may be ignored. For any value of —s 
As 
X cannot exceed 5 if r, — r, does not exceed 5, inl 
Ts: 

1 T 

is not less than 3-]7- Similarly for any value of —* 
T: 


- aaa 
X cannot exceed 5 if — 


2. The 


is less than 2-17, or, approxi- 


Ag 
mately magnitude of the error requires 


investigation, therefore, for a range of values of 

A . . =. 1 
| exceeding 2 and for values of —' less than y17" 
T? ‘ 


A number of values of X are set out in Table I. 

Working rules sufficiently accurate for most design 
purposes may then be formulated as follows :- 

1. If the difference between the reduction factors of 
the two components is less than 5 db., the wall should 
be regarded as if it were constructed entirely as the 
weaker part. 

2. If the area of the more highly insulating part does 
not exceed twice the area of the weaker part, the wall 
should be considered as if it were constructed entirely 
as the weaker part, regardless of the difference between 
the reduction factors of the two parts. 

3. If the difference between the reduction factors of 
the two components exceeds 5 db. and the area of the 


1 : 
* 10 logys — = reduction factor in decibels (r). 
T 





the composite wall may be taken as equivalent to that 
of the weaker construction, i.e., 52 db. 

Example 2.—It is required to know the insulation 
afforded by a 44 in. plastered brick wall 20 ft. long by 
10 ft. high containing fixed borrowed lights glazed with 
26 oz. glass, totalling 80 sq. ft. in area. 


Average reduction factor of 44 


brickwork (r,) = §2 db. 
Average reduction factor of glazed 
lights (r,) . = 28 db. 
1-1. = 24db. 
Area of brickwork (A,) 120 sq. ft. 
Area of glazed lights (A,) 80 sq. ft. 
A; g 
a = 1-5 
A, 


- A, . . . . 
Since = is less than 2, the insulation of the com- 


. ~— © ~ 
posite wall may be taken as equivalent to that of the 
glazing, i.e., 28 db. 

Example 3.—Suppose the area of borrowed light in 


Example 2 had been 10 sq. ft., what would be the 
insulation afforded by the composite wall ? 
m™—%, 24 db. 
Ay _ 190 19 
Ay 10 


Since r, — rz exceeds 5 db. and — exceeds 2, use 
Ae ' 

must be made of Table IJ. The insulation of the 

composite wall may then be taken as 28 + 12 = 40 db. 


* Average sound reduction factor is a somewhat vague 
term. For the present purpose it may be taken as the 
arithmetic mean of not less than five sound reduction 
factors approximately uniformly distributed over a range 
| of frequencies from 200 to 2,000 cycles per second. 
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THE UNITED STATES WATERWAYS | 
EXPERIMENT STATION AT | 
VICKSBURG. 

Wnen dealing recently with flood and protection 
measures in connection with the Mississippi River, 
reference was made to the river hydraulics labora- 
tory, known as the Waterways Experiment Station 
at Vicksburg, Mississippi, where experiments and 
studies are carried on by means of relatively large- 
scale models, for the purpose of solving river 
problems. This laboratory is the most important 
of its class controlled by the Corps of Engineers 
of the United States Army, there being six important 
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of this 


control 


investigation centres under the 
service, scattered over the country. 
The Vicksburg station is a sub-office of the 
Mississippi River Commission, and its Director 
reports directly to the President of the Commission 
on its principal work of studies dealing with prob- 
lems of the Lower Mississippi Valley Division of the 
Corps of Engineers. A secondary and additional 
function is the service of the entire Ccrps, and in 
work of this character the Director reports directly 
to the Chief of Engineers, U.S. Army. The labora- 
tory also undertakes a limited number of investiga- 
tions for private parties, and is also engaged at the 


present time in conducting an extensive tidal 
investigation for one of the eountries in South 
America. 


Vicksburg was decided upon for the site of the 
Station since it is the headquarters of the Lower 
Mississippi Valley Division and of the Vicksburg 
District of the Corps of Engineers, in addition to 
being the headquarters of the Mississippi River 
Together with another laboratory 
established in Iowa City, Vicksburg bad the dis- 
tinction of being the first station of the kind in the 
United States, both being brought into being in 
1929. Since that date the number of permanent 
entres has increased to six, though the first two 
ren the largest, while in addition a total of eight 


Commission. 








temporary laboratories and eight soil-mechanics 
laboratories have been established and utilised in 
the past eight years. 

Among the important problems which have been 
submitted for study at Vicksburg are the following : 
(a) Flood-control studies, including levee investiga- 
tions, the effect of cut-offs and diversions, the 
determination of the limits of backwater, &c.; 
(6) navigation projects, including revetment tests 
and contraction works; (c) hydraulic features of 
fixed dams ; and (d) tidal and wave-action studies 
for harbours and inlets. While every consideration 


was given to the lay-out of European laboratories 
the Vicksburg station was being designed 


when 
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the conclusion was 
arrived at that the 
problems to be con- 
sidered were funda- 
mentally different 
in the two cases. 
The discharge of the 
average European 
river is, of course, 
small compared with 
that of the Missis- 
sippi, and usually 
well confined within 
the channel. In 
such cases the pro- 
blems affect chiefly 
channel maintenance, whereas the important aspect 
in the case of the Mississippi is that of flood protec- 
tion. As a consequence, the models employed most 
commonly in Europe are only wide enough to 
include the river banks, and represent lengths of 
a few kilometres, whereas many typical problems 
of the Mississippi required models representing wide 
overbank areas and long reaches of the river. A 
model of the Greenville Bends, for instance, made 
in 1931, represented 98 miles of river length and 
faithfully represented the entire leveed trough, 
in order to show the effect of proposed cut-offs. 
Again, the model constructed for the study of the 
general features of flood-control plans for the 
lower Mississippi Valley, the most ambitious labora- 
tory study so far conducted by the Corps of Engin- 
eers, probably exceeds in size any other hydraulic 
experiment ever undertaken. This model, to which 
the greater reference will be made later, embraces 
the entire overflow area of the alluvial plain south of 
Helena, Ark., and represents 602 miles of the main 
river, its five tributaries in the area covered, all 
backwater areas, and the entire by-pass through the 
Atchafalaya Basin to the Gulf of Mexico—a total 
area of 16,000 square miles. 

In anticipation of a wide variety in the large 
dimension models, the Vicksburg station was laid 
out so as to allow of a considerable degree of flexi- 
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bility. With this in view it was decided to provide 
not only a large unhampered floor space in the main 
building, but to secure, in addition, ample adjacent 
land for the prosecution of outdoor work and for 
future possible additions to the laboratory plant 
and equipment. A site of 245 acres was secured 
on a small tributary of the Mississippi, 44 miles 
south of Vicksburg, where it was possible con- 
veniently to construct a small dam and impounding 
reservoir. The area as laid out at present is shown 
in the plan, Fig. 1, annexed, while in the aerial 
view given in Fig. 4, Plate X, all the impor- 
tant features shown in the plan, will be readily 
recognised. Of the whole area, some 35 acres are 


7 Oo 60 200 300Fet 
ae 









' LES ma raat 
eke A SERS 
ee LAE AS 


given over to outdoor experiments, some of which 
are furnished with temporary shelters. |The main 
dam is an earth-filled structure 400 ft. long by 
19 ft. high, with a crest width of 8 ft. and 1:3 
side slopes. Upstream it is protected with rip- 
rap, the downstream face being covered with Ber- 
muda grass. A spillway of 5,500 cusecs capacity, 
with an 8-ft. freeboard paved with concrete, has 
been excavated on the left bank of the stream 
across which the dam has been thrown. The lake 
thus formed (Brown Lake) covers an area of 80 
acres and impounds 460 acre-ft., the maximum 
depth outside the old channel being 14 ft. 

A rectangular concrete sluiceway was constructed 
under the dam, to by-pass the stream during con- 
struction. This facilitates emptying the reservoir 
should this be necessary, and also makes possible a 
discharge of 700 cusecs for short, infrequent periods, 
when models are operated in the stream bed below 
the dam. The outlet is provided with a sluice gate 
connecting with a 7-ft. steel conduit with a concrete 
box elbow, which carries the discharge to the creek 
bed. Since the laboratory was first built, the 
volume of the work has so steadily increased as to 
necessitate supplementing Brown Lake by a second 
artificial lake formed on an adjacent watershed by 
means of a small earth dam. The position of this 
is also indicated in Fig. 1. Water is pumped from 
the larger to the smaller storage lake, the latter 
being also utilised as a sump for a pumping unit 
on the hill top nearby. A 6-in. main is also con- 
nected with the Vicksburg water supply, and the 
station draws on that to the extent of about six 
million gallons per month. 

The principal building, the position of which is 
shown in Fig. 1, backing on to Brown Lake, is 
U-shaped in plan, with a frontage of 209 ft. This side 
of the building is shown in Fig. 2, page 194, while 
the rear may be seen in Fig. 3. The former just shows 
at the right bottom corner the by-pass to the creek 
mentioned above, while the latter view shows the 
bank of the lake on the right, and behind some 
foliage in the foreground may be seen the concrete 
spillway. The building is a brick and steel frame 
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structure, and consists of a single-storey experiment 

hall 49 ft. wide, flanked at each end by a two-| [TT @ rTAThH TAVS HWY , mH mn y r ro 7 / 
storey wing 33 ft. wide by 102 ft. long, containing { . . W A rERW AY Ss EXPE RIMEN | STA | ION . \V ICKSBI RG. 
offices, photographic laboratory, &c. Auxiliary 
buildings close at hand accommodate a soils labora- 
tory, various workshops, stores, &c. 





Inside the main building a portion of the wall 
between the lower floor of the east wing and the 
experiment hall has been omitted, so that the latter | 
is continuous to the east end of the building. The 
large area thus provided is partly occupied by a 
165-ft. steel hydraulic flume of 5 ft. by 3 ft. 6 in. 
section with glass side panels. It also provides | 
accommodation for a bittery of pumps, capable of 
control from the floor of the hall. There is also 
a tilting glass-sided flume of | ft. by 2 ft. section 
by 26 ft. long; a tilting concrete-lined flume, 
2-3 ft. by 1-3 ft. by 48 ft. in length, and also a 
wooden flume, 8 ft. 6 in. by 6 ft. and 58 ft. long. 
The last is frequently used for spillway and stilling 
basin studies. Each flume has a measuring weir, 
and is supplied from the pumping units. 

Water from Brown Lake is led to the west end of 
the experiment hall and to the outdoor experi- | 
mental ground, by two 20-in. gravity pipes, each 
having a capacity of 20 cusecs. Control valves are 
provided at the intakes. One of these pipes passes | 
through the dam above the 7-ft. sluiceway, men- 
tioned above, and runs direct te the building, while 
the other crosses the spillway and leads to some of Pes. 2. Buccs og Bomoens. 
the outdoor experiments. The supplies thus avail- 
able are supplemented by recirculation, for, which 
purpose five units, shown as P. U., are provided at | 
positions indicated in Fig. 1. The capacities of the 
pumps for these are sufficient for 7, 7, 10, 31 and 
15 cuseecs, respectively, making a total of 70} 











cusecs, 

The sumps of Nos. | and 5 units are filled during | 
the night from the city water supply, and this water | 
is reclaimed during and after experiments. Both | 
these units are situated at the main building as | 
shown. No. | is at the east end, and can be seen | 
in both the views, Figs. 2 and 3, while No. 5 is 
situated inside the U, and is shown in Fig 5, | 
Plate X. Units Nos. 2 and 3, of 7 cusecs and 
10 cusecs capacity, respectively, are situated on 
and serve the lower experimental field, as will be 
seen in Fig. 1. The sumps of these units are also 
filled from the city supply during the night. This 
area is reserved for movable-bed models, for which | 
lightweight bed material is employed. The area| 
may also be supplied by the two 20-in. gravity mains 
from Brown Lake, previously referred to. Pumping 
unit No. 4 is situated near the supplementary reser- 
voir, and consists of three pumps of 5, 10 and 16 
cusecs capacity, giving a total of 31 when all are 
at work. This unit supplies the whole of the upper 
experimental area, including the large model of the 
lower Mississippi River flood plain. 

Each pumping unit consists of a sump, pump or 
pumps and constant-head tank, a flume to the | 
model and return flume to the sump. In the case | Fic. 3. Rear or Bumpine. 
of unit No, 4, the supplementary reservoir acts as a 
sump, receiving the whole of the drainage from the | from an adjoining pit by means of needle gauges, phase of the work, already mentioned, viz., the 
upper experimental field, by gravity. | against lass windows in a vertical pipe. investigation of spillway ‘and dam problems. 

Returning to the main building, a 20-in. valve is | We propose later to deal with some of the specific | Fig. 8 represents a form of spillway deve- 
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provided on the north side of the experiment hall pieces of investigation carried out at the station.|loped primarily in connection with the Tygart 
to control the supply to the hydraulic flume. The| 4 number of the important outdoor models are|dam in the Pittsburg district. This dam_ spill- 
latter discharges either into a large outdoor measur- | indicated in Fig. 1, and will be recognised in Fig. 4.; way had what was termed a dentated drop-off 
ing tank or to waste. The large hall is used primarily | The latter shows many of the features already | bucket. and sub-dam providing a stilling pool. 
for research in the design of models and for improving | referred to, such as the main and supplementary The same form of spillway was tested for the 
model-operating technique. Both sides of the hall | jakes, the main building and the upper and lower | Conchas Dam, near Tucumcari, New Mexico, the 
are provided with large glass lights so that ample | , xperimental field, the spillway, &c. By comparing | spillway of which is 215 ft. high. The Tygart form, 
natural illumination is provided. A system of high- | Fig. 4 with Fig. 1, some of the models can be easily | however, proved unsatisfactory, and the simpler 
power overhead electric lamps is arranged for night | identified, the largest of all, the lower Mississippi |design shown in Fig. 9 with ‘low division walls, 
work. | model being recognisable in the upper field. | baffle blocks and stilling pool was developed. 

The concrete floor of the hall is sloped to drain Fig. 6, on Plate X, reproduces a relief map made Fig. 10 shows this model in use. In the latter 
to the longitudinal centre line where a sunk return | at the station in connection with floodway projects | illustrations the large dark squares in the floor are 
channel extends from near the water inlets at the | on the Mississippi, which gives a good idea of the | brass blocks by means of which pressure measure- 
west, to a sand trap at the east end. From the | tortuous course of this river with which the station | ments were taken at the toe of the dam. 








sand trap the water flows through a short diversion | is so much concerned, while Fig. 7, Plate XI, | (To be continued.) 
flume to a deep tank from which it is wasted or| shows one of the large models on the main hall | 
recirculated as conditions require. An _ inter-/| floor. The long flume may be seen on the left.| Brrrish Sranparp FLamerRoor Morors.—The British 





. y is ; issue ification, desig 
mediate chamber for volumetric measurements is|In the distance are the pumps and a large Vee- | 5tandards Institution has issued a specification, om" 
nated No. 741-1937, which lays down the constructiona 


located between the sand trap and the tank, and notch weir. The model shown was of a stretch of requirements and the requirements as to electrical per- 
beneath the short diversion flume, and by raising | the Mississippi known as Greenville Bends, and has | formance of flameproof electric motors embodied in, 0! 
a trap in the latter the water is diverted into the | already been referred to above, as representing | 4 signed for operating, conveyors, coal-cutters, loaders 
" ° . ° » ne > J CC es, price 
measuring chamber, instead of passing on to the | 98 miles of river. It will be dealt with again later, | 2%4,0ther installations for use in mine J 


res : , 2s. 2d. each, post free, may be obtained from the B.S I 
large tank. Observations and readings are made Figs. 8 to 10, cn Plate XI, illustrate another! Publications Department, 28, Victoria-street. Londo 
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SOME EXPERIMENTS ON COM- 
BUSTION IN OIL ENGINES. 
By E, Guarster, M.Sc., A.M.I.Mech.E. 
(Concluded from page 140) 

The Effect of Ignition Quality—In order to 
examine the relation between the delay period 
and the uncontrolled combustion phase over a 
wider range than that obtainable by temperature 
variation, the ignition quality of the fuel was 
varied by adding amyl nitrite to the same Diesel 
oil-naphtha mixture in proportions up to 20 per 
cent. by volume. 

The well-known effect of amyl nitrite as an 
gnition accelerator is brought out by the indicator 
liagrams of Fig. 7, which illustrate the effect of 
a 10 per cent. amyl-nitrate addition to the standard 
fuel. The reduction in the delay, slope, and 
pressure rise for diagrams B, as compared with A 
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for the standard fuel, is accompanied by the com- 
plete elimination of audible knock. Figs. 8 and 9 
show the family of delay curves obtained for 
increasing additions of amyl nitrite, and the effect 
of the latter on the delay, slope, and pressure ratio. 
The rapidly decreasing effectiveness of successive 
additions of amyl nitrite on the delay is evident, 
and is reflected in the shape of the curves of slope 
and pressure ratio. The variation of these quanti- 
ties with the delay is shown in Fig. 10 for both the 
temperature effect and amzyl-nitrite addition. 
The two sets of curves have been plotted from the 
fair curves of Figs. 6 and 9, and their resulting 
individuality appears to indicate that the form of 
the relation of slope and pressure ratio to delay 
depends upon the nature of the factor responsible 
for the delay variation. This may be so, but that 
the reverse is at least equally probable is shown by 
the mean lines aa and bb which represent the 
general tendency of the points to a degree within 
the limit of experimental error. It is therefore 
Probably true to say either (i) that the slope and 
magnitude of the uncontrolled pressure rise depend 
only on the delay with which they are associated ; 
or (tt) that they are affected equally with the delay 
by any factor which influences the rate of combus- 
tion of the fuel. This conclusion justifies the 
selection of the delay period alone as the criterion 


real effect of an ignition-accelerating factor such 
as amyl nitrite on the uncontrolled combustion 
phase must necessarily be obscured by its simul- 
taneous effect on the duration of the delay period, 
and that in order to exhibit this real effect it 
becomes essential to eliminate the influence of 
delay variation. 

For a given engine, the slope and extent of the 
uncontrolled pressure rise may be considered to 
depend on :—{1) The weight of fuel in the cylinder 
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of ignition quality. It follows, however, that the 
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at the end of the delay period, i.e., on the delay 
period itself, approximately. (2) The ignition 
properties of the fuel, as determining the rate at 
which it will burn under given conditions of air 
temperature and density. (3) The mean tempera- 
ture and density of the air in the cylinder during 
the whole combustion process. 

In showing (1) to be true, the delay period was 
varied by varying the factors (2) and (3), so that 
in the one case (amyl nitrite effect) the joint effect 
of (1) and (2) has been observed, and in the other 
(jacket temperature effect), that of (1) and (3). 
It is, unfortunately, impossible to isolate the effect 
of (2) without of necessity including at the same 
time the effect of (1) or (3). But (1) is normally 
so dependent on (2) that it becomes of interest to 
attempt to separate them so that the true effect 
of ignition properties only may be studied. The 
way in which (1) obscures the effect of (2) is apparent 
from Fig. 9, which shows that shortening the delay 
by the addition of amyl nitrite reduces also the 
rate and extent of the pressure rise. It might 
reasonably be expected that the factor which 
accelerated the chemical changes preliminary to 
ignition would accelerate likewise the rate of 
combustion after ignition, yet the curves of Fig. 9 
appear to indicate exactly the reverse. The same 
anomaly is apparent when the delay is lengthened 


favourable the conditions for rapid combustion, 
the more rapid the pressure rise. It is therefore 
evident that the effect of the variation in the 
weight of fuel injected during the varying delay 
period is to mask the effect of its ignition properties 
on the uncontrolled combustion phase, and that to 
examine the latter effect, delay variation must be 
eliminated. As shown above, this can only be done 
by including factor (3) in order to obtain the same 
delay period for fuels of varying ignition properties. 
It will be shown later, however, that it is possible 
to compensate to some extent for the intrusion of 








by throttling; the longer the delay, i.e., the less 


the unwanted factor. 
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The series of indicator diagrams already obtained 
for varying amyl nitrite addition were re-measured 
for slope and pressure ratio at the reduced com- 
pression pressures. Since the slope measurements 
were in some cases uncertain to within about 
10 per cent., the values were first plotted against 
the R.C.P. in order to smooth out irregularities. 
Figs. 11 and 12 show the results obtained for 
amyl nitrite additions of 0, 2, 5 and 10 per cent. 
to the standard fuel. It will be seen from Fig. 11 
that as throttling proceeds, the slopes first increase 
steadily at about the same rate, reach a maximum 
which is dependent on the fuel, and may then fall 
away slightly. This effect can sometimes be 
detected as a slight diminution in audible knock 
just before misfiring occurs, and is presumably due 
to there being insufficient air to support normal 
combustion at low values of the R.C.P. It occurs 
at somewhat lower values of the R.C.P. as the 
amy] nitrite content of the fuel increases. 

In interpreting the curves of Figs. 11 and 12 it 
is necessary to remember that the changes of slope 
and pressure ratio shown are the result of three 
factors, viz., (a) a delay which increases as the R.C.P. 
is reduced ; (b) the ignition properties of the fuel, 
doubly important because they directly influence 
the delay, and may also independently influence 
the rate of burning; (c) the reduction in air 
density, which, for a given fuel, directly affects 
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the delay, but which may exert an independent 
effect on the uncontrolled combustion in the same 
way as factor (5). 

Fig. 12 shows that as throttling proceeds the 
pressure ratios at first increase at a rate depending 
mainly on the direct effect of (a), but that later 
the secondary effect of (b) on the rate of burning 
exerts a preponderating influence. Thus despite the 
shorter delays associated with A.N.5, its more 
rapid burning causes the curve to intersect those 
for A.N.O and A.N.2, which are falling away as 
the result of factor (c). 

In order to exhibit the effect of ignition quality 
on the rate of burning, independently of its accom- 
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panying effect on the delay, it is necessary to plot | 
the slope and pressure ratio against both delay | 
and amyl-nitrite content simultaneously. The | 
resulting three-dimensional diagrams are shown in | 
Figs. 13 and 14. Referring to Fig. 13, the lines | 
aa, bb, &c., are the values of the slopes from 
Fig. 11 for each amyl-nitrite content, plotted against 
the corresponding delay angle at the same R.C.P. | 
from Fig. 8. A slope curve for an amyl nitrite | 
content of 1 per cent. was required in order to| 
define the slope surface more exactly, and was | 
obtained by cross-plotting the slope against amy)- | 
nitrite content for varying values of the R.C.P. 
The lines of constant R.C.P. which are added help 
in visualising the shape of the resulting surface. It 
is now necessary to choose a delay angle which will 
intersect all the slope curves. This is unfortunately 
not possible, aince the delay angles for the higher 
amyl-nitrite contents are less, even at the lowest 
R.C.P., than the smallest delay angle for zero 
amyl-nitrite content. It is therefore necessary to 
extrapolate the curves dd and ee as shown. 
The surface representing a delay angle of 7-5 deg. 
cuts the slope surface in the line af gh j, which 
therefore shows the variation in the slope of the 
uncontrolled pressure rise with amyl-nitrite content, 
independently of the delay factor. The slope is 
seen to increase rapidly at first, then very slowly, 
so that although a 1 per cent. addition of amyl 
nitrite doubles its value, a further addition up to 
10 per cent. increases it only by about 7 per cent. 
The reason for this sudden decrease in the effective- 
ness of improving ignition quality lies in the unavoid- 
able inclusion of the varying R.C.P. factor. It is 
seen from Fig. 11 that the slopes appear to be 
unaffected by the decreasing air density resulting 
from throttling, down to an R.C.P. of about 0-7, 
but then increase more slowly or fall away owing 
to inefficient combustion. It is to be noted that at 














the lower compression pressures not only is there 


a reduction in the air density, but that the delays 
may be so prolonged that combustion begins well 
after the point of maximum compression pressure, 
and therefore at a reduced air temperature. It is 
this double effect which causes the rapid falling 
off in the rate of burning of fuels of poor ignition 
quality at low values of the R.C.P. The slope 


nitrite content owing to the simultaneous reduction 
in the delay. 

In Fig. 14 the pressure ratios are plotted against 
the corresponding delay angles for varying amy). 
nitrite content in the same way as for the slopes 
in Fig. 13, the values being taken from Figs. 8 
and 12. The pressure-ratio surface is similar jp 





values for the lowest R.C.P. 0-6 are therefore all 
lower than they would be did this secondary effect | 
of the throttling process not intervene. Some 
idea of the magnitude of the effect can be obtained 
by extrapolating the straight parts of the curves 
of Fig. 11, as shown dotted, and substituting the 
slope values then obtained for the R.C.P. 0-6 for! 
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those actually measured. The small corrections 
necessary in two cases of the R.C.P. 0-7 are not 
shown, but for R.C.P. 0-6, c,d ande move up to 
ec’, d’, and e’, and the slope lines become cc’, 
dd’, and ee’ (Fig. 13). The points a and b 
have not been altered, as their position does not 
affect the slope surface until after its intersection 
by the surface of constant delay. Extending this 
surface then results in the new curve a fg’ h’j’, 
which represents more closely the true effect of 
amyl-nitrite content on the slope, since both the 
delay and the disturbing effect of inefficient com- 
bustion have now been eliminated. The slope now 
rises steadily, though at a diminishing rate, as the 
amyl-nitrite content increases. It is interesting to 
contrast this curve with the slope curve of Fig. 9, 
in which the slope decreases with increasing amyl- | 








shape to the slope surface, but there is not the 
same general tendency to curve downwards at the 
lower values of the R.C.P. The falling away of 
the curve for zero amyl-nitrite content below the 
R.C.P. 0-7 is immaterial, since the constant delay 
surface intersects this curve at unit R.C.P. Th. 
variation of the pressure ratio for a constant delay 
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angle of 7-5 deg. is defined by the points / m n 0 p 
It may be contrasted with the curve of Fig. 9, which 
shows that for a 10 per cent. amyl-nitrite addition 
the combined effect of the improved ignition 
quality and the reduction in the delay is to decreas 
the ratio from 1-3 to 1-2 approximately. Fig. 14 
shows that when the effect of the delay variation 
is eliminated, the ratio is increased from 1-3 to 1-7. 

It is evident from Figs. 13 and 14 that the corrected 
slope and the pressure ratio vary in a very similar 
manner with ignition quality. Fig. 15 shows the 
two to be nearly proportional. The gradual falling 
off of the pressure ratio from direct proportionality 
with the slope is probably due to the secondary 
effect of throttling discussed above. The incidence 
of this factor on the slope was eliminated by extra- 
polating the straight parts of the slope-R.C.P 
curves (Fig. 11), but its effect on the curves of 
pressure ratio (Fig. 12) could not be assessed, and 


| the latter therefore remains uncorrected. 


Although, if recorded by an unsuitable indicator, 
the pressure-ratio measurement is likely to be 
vitiated by inertia effects, there are good grounds 
for regarding it as a valid index to the rate o 
burning and hence to ignition quality. For a given 
weight of fuel, the more rapid the combustion the 
|smaller becomes the concurrent volume increas 
due to piston movement, and the smaller the heat 
loss, so that the peak pressure is increased. It 
has been shown that for a constant delay angle, 
and when the “ secondary ” effect of throttling * 
allowed for, the pressure ratio is very nearly propor: 
tional to the slope over a wide range of ignition 
quality (Fig. 15), but that this proportionality #8 
not necessarily invariable under all conditions 
shown by a comparison of Figs. 11 and 12, whieh 
indicate that beyond a certain degree of throttling 
proportionality ceases, the slope falling off with 
a reduction in the knock while the pressure rate 
continues to increase. The inference is that the 
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pressure ratio is an independent effect which under 
normal running conditions is influenced equally 
with the slope by the rate of burning. Itis suggested 
that the form of the uncontrolled pressure rise as 
defined by its slope and pressure ratio affords a 
more sensitive index to ignition quality than the 
delay measurement, because, through its dependence 
on both the delay and ignition quality, it is doubly 
influenced by the latter. 

The conclusions reached may be summarised as 
follows :— 

(1) When the ignition quality of the same fuel is 
varied by naphthenic and aromatic additions, 
respectively, good correlation is found to exist 
between the delay period and the H.U.C.R., and 
this correlation is the same for both groups of 
mixtures. 

(2) The effect of variation in jacket temperature 
on the delay period and the uncontrolled pressure 
rise is appreciable, indicating the necessity for 
constant temperature conditions when comparing 
the delay periods of different fuels, and the beneficial 
effect of a high jacket temperature on the smooth- 
ness of running. 

(3) The effect of ignition quality on the delay 
and uncontrolled pressure rise is examined by 
adding amyl nitrite as an accelerator. It is found 
that when the slope and magnitude of the pressuze 
rise are plotted against the delay, the same correla- 
tion holds whether the delay is varied by the ignition 
quality or jacket temperature, showing the delay 
and uncontrolled combustion to be equally affected 
by any factor which accelerates combustion, and 
supporting the adoption of the delay period as a 
criterion of fuel quality. 

(4) The influence of ignition quality on the un- 
controlled pressure rise is analysed, and shown to 
be normally obscured by the simultaneous variation 
in the delay. By eliminating delay variation the 
true effect of ignition quality alone is isolated, and 
shown to be exactly the reverse of its apparent 
effect when delay variation occurs simultaneously. 
It is shown that in the former case the slope and 
magnitude of the uncontrolled pressure rise are 
very nearly proportional over a wide range of 
ignition quality. 








LITERATURE. 


——- 

An Elementary Treatise on Statically Indeterminate 
Stresses. By Prorrssors J. I. Parcer and G. A. 
Mangy. New York: John Wiley and Sons, Incorpo- 
rated. London: Chapman and Hall, Limited. [Price 
25s. net.] 

DurtnG recent years notable progress has been made 

in the way of evaluating the stresses acting on pre- 

scribed structures of the statically indeterminate 
type, which includes the majority of large struc- 
tures, whether made of reinforced concrete or steel. 

The subject is not so well understood as should be 

the case, mainly on account of the amount of labour 

required to determine the stresses produced by the 
deformation of loaded systems in general. The pro- 
cess of design has, however, been greatly facilitated 
by Professor G. E. Beggs’ experimental method of 
solution, since it is of general application ; the same 
remark applies also to the analytical procedure 
evolved by Professor H. Cross, involving the ‘con- 
sideration of the distribution of moments over 
frameworks with rigid joints. With the aid of 
these and other means a trained computer can 

Within a few days estimate the stresses for quite 

complicated systems, so that the expenditure in- 

curred in effecting the relevant calculations is a 

very small fraction of the total cost for structures 

of any magnitude. 

The authors of the book under review have 
elucidated the various aspects of the subject in a 
manner which merits praise, as the arrange- 
ment of the work results in the student’s attention 
being frequently drawn to the advantages and dis- 
advantages attached to alternative forms of solu- 
tion for specified conditions. The reader is thus led 
at an easy pace up to an instructive chapter, cover- 
Ing nearly 50 pages, devoted to special ways of 
approach to the solution of a wide range of questions 
such as are encountered in practice. In view of the 
lengthy calculations implicated in the determination 
of the secondary stresses acting on rigid frames, many 








designers will welcome the detailed solutions to the 
practical examples given in Chapter V, as well 
as the worked problems relating to elastic arches. 
This part of the work leaves little further to be 
desired, and it represents a commendable standard 
of workmanship on the part of the authors. More- 
over, these examples afford a valuable means of 
illustrating the fact that in the treatment of indeter- 
minate structures the stress depends on the relative, 
rather than the absolute, value of the deflections 
concerned in a given instance. It is thus not in 
general true that the implied secondary stresses 
are of less practical significance than the corre- 
sponding primary ones, since the values of the former 
may be either positive or negative with respect 
to the latter kind of stresses. 

An introduction to the modern theory of sus- 
pension bridges has been included in this second 
edition, where account is taken of the development 
of the theory first enunciated by H. M. Martin, 
8. Timoshenko, and others. This concise discussion 
will doubtless induce many students to utilise the 
treatises referred to in the historical notes and biblio- 
graphy placed at the end of the volume. It follows 
from the foregoing remarks that the book can be 
recommended to structural engineers who are in 
need of information on both the theoretical and 
experimental procedure to be followed in the design 
of modern buildings, the principal types of which 
are treated here with particular reference to secon- 
dary stresses. 


By Dr. 


Heating and Air-Conditioning of Buildings. 
The Archi- 


Oscak FasBer and J. R. Keri. London: 

tectural Press. [Price 25s. net.) 

THE first chapter of this book is headed ‘‘ General 
Considerations,’ and in it, the authors describe 
various properties and conditions of air and the 
instruments used to determine them. From this 
they follow on to a consideration of the general 
problem of heating in a chapter containing data 
required in heating and cooling problems, giving 
some worked examples. In the last, an interesting 
feature is that costs are given. 

The factors affecting the choice of a heating 
system are next considered and a review is made of 
possible methods for particular cases. Of consider- 
able interest in this chapter is the “equivalent 
cooling curve,” mentioned by the authors and 
shown for a number of examples. A description 
and classification of various heating systems, as 
well as notes on boilers, combustion, firing, boiler 
mountings and calorifiers, are then given and these 
are considered as applied to the particular problem 
of heating. 

Warming by hot water with its allied problems 
of emission from surfaces, radiators, piping, pipe 
systems and pipe “sizing” receives considerable 
attention. Here, again, the fully worked examples, 
together with some costs of completed installations, 
are of considerable interest. 

Next, the authors deal with hot water supply 
and describe the apparatus used, as well as details 
of pipe “sizing” for an installation. Heating of 
water by means of gas and electricity receives 
attention, and there is much descriptive matter 
relating to the plant and apparatus used. In con- 
nection with electrical heating we scarcely feel 
inclined to agree with the statement of the authors 
on page 283, “A study of thermodynamics will 
show that no heat engine can have even a theoretical 
efficiency of more than 25 per cent. to 30 per cent. 
when working between the temperature limits 
possible in practice.” An error seems to have 
crept in on page 290, the cost per unit for electric 
thermal storage being given as 0-03d. 

Steam heating then receives due attention, there 
being descriptions of the systems and the apparatus 
used, together with data for installations, while an 
interesting chapter is one dealing with the running 
costs of heating systems and giving a comparison of 
the costs for the various methods in use. In 
addition, there are a number of examples and an 
explanation of the unit of reference, the ‘‘ Degree 
Day.” 

The arguments for air-conditioning are advanced 
in a considerable section of the book, followed by 
descriptions of types of apparatus, examples in the 
design of plant, and a chapter on refrigeration. 


Consideration is also given to the problem of private 
power generation when allied with a heating scheme, 
and comparative costs are taken against a power 
supply from outside sources. 

The book deals with British practice and the data 
relate to British conditions. Heating and air- 
conditioning for industries are not specifically dealt 
with, and the authors concentrate on the problem 
as related to buildings of the type of office blocks, 
institutions and places of amusement. To the 
architect, the contractor, those concerned with the 
operation of plant or the preparation of complete 
schemes, and the student, the book should be of 
considerable value. For these the book has been 
written. To those concerned with the more 
technical aspects of the problem, the book is not 
so particularly directed. 


The oe Mania and its Aftermath, 1845-1852. By 
. G. Lewin. London: The Railway Gazette. 
[Price 12s. net.] 
THE construction of the railway system of the 
United Kingdom was one of the great achievements 
of the reign of Queen Victoria. Pioneer lines had 
been built before she ascended the Throne, and at 
her accession many railways were under construc- 
tion. But a railway map of the country for 1837 
showed but a few short lines in various districts, 
entirely isolated from each other. With the opening 
of her reign, however, the great era of railway 
construction set in and each succeeding year saw 
the opening of more and more lines. In the United 
Kingdom, in 1840, there were 838 miles open to 
traffic; in 1850, 6,600; in 1860, 10,400; in 1870, 
15,500; and in 1880, 17,900. Developed on no 
systematic plan, and promoted entirely by private 
enterprise, the railways reflect the character of the 
age they were built in, when individualism was the 
order of the day and such things as rationalisation 
and co-ordination were little thought of. Their 
history, therefore, is of a very complex character. 
In this history, the ‘ Railway Mania” forms an 
important episode, and in this book by Mr. Lewin, 
the story of the railways is traced through the orgie 








of speculation of 1845-47, the inevitable slump 





which followed and the subsequent recovery. The 
great railway engineers of that time included the 
Stephensons, Brunel, Locke, Rastrick, Braithwaite, 
Dargan, Vignoles, MacNeill, Errington and the 
Cubitts, but of their work little is said, Mr. Lewin’s 
object being to record in chronological order the 
growth of the railways, the development of traffic 
and the relationship of Parliament and the Board 
of Trade towards the railways. The prominent 
figures in the history are not engineers, but chairmen 
and managers, the most astonishing figure being 
the ‘“ Railway King,” George Hudson, whom 
Gladstone described as ‘“‘a very bold, and not at 
all an unwise, projector.’’ Wielding more power in 
the railway world than any man of his time, 
Hudson’s downfall was as great as his rise was 
meteoric. 

Mr. Lewin’s book is one for the student rather 
than for the general reader. It is compact of facts 
and figures, and there can be few with so com- 
prehensive a knowledge of the subject as the author, 
or who possess the skill and patience to trace out 
the varying fortunes of so many companies and 
lines. But everyone at all interested in railway 
history will find something to his liking. An admir- 
able feature of the book is the series of maps of 
the railways of England, Scotland and Ireland at 
various times. When Mr. Lewin’s story begins, at 
the end of 1844, there were some 2,235 miles of 
railway in operation, and one could travel from 
London to Colchester, Dover, Southampton and 
Exeter, and by way of Birmingham, as far north as 
Lancaster and Newcastle. Large areas in both east 
and west were still without lines and though Glasgow 
was connected with Edinburgh, there was no 
through connection with the English lines. Such was 
the position when the boom set in. What happened 
between 1845 and 1852 is best illustrated by 
Table XIII given by Mr. Lewin. 

In 1845, 120 Acts were sanctioned for the con- 
struction of 2,816} miles, and the corresponding 
figures for 1846 and 1847 were 272 Acts for 4,540} 
miles and 184 Acts for 1,295}. The figures then 





dropped suddenly. Altogether in the eight years 





_¥ 


1845 to 1852, the construction of 9,0134 miles was 
authorised and 5,036} miles were opened for traffic. 
These figures are Mr. Lewin’s own and differ slightly 
from those in Captain Galton’s reports in 1854 and | 
1856. The result of all this activity is seen in the | 
last map in the book showing the lines opened to | 











































































the end of 1852. 
book contains a number of tables relating to traffic, 


is seen that the total receipts rose from 6,309,714. 
in 1845, to 15,710,553/. in 1852, while from London. 
Bristol could be reached in 2 hours 35 minutes. 
Southampton in 2 hours 5 minutes, Birmingham in 
3 hours. Cambridge in | hour 55 minutes, and 
Brighton in | hour 10 minutes. These are but a 
few of the facts to be gleaned from a volume which 
as Sir Ralph Wedgwood says in a Foreword, will be 
of permanent value to the student of railways and 
railway history. 


Eine Enzyklopddie der Baustoffe und der 
By Proressor 8S. Monr. Vienna: 
[Price 16 marks.] 


Der Hochbau 
Baukonstruktionen. 
Julius Springer. 

Tue slender form of modern buildings compared 

mainly by the increasing use of manufactured 

products in the construction of almost all types of 
structures, and by the utilisation of welding processes. 

As a result of this tendency, the subject of building 

construction involves a knowledge of engineering 

science on the part of architects and quantity 
they should be well informed 


surveyors, since 


kinds of structures. The author of the book under 
review has dealt with the related matter from the 
standpoint of a designer in search of materials 
intended for particular purposes, though the proce- 
dure of course, based on Austrian and German 
standards and specifications. To this extent the 
value of the work is adversely affected for readers 
in countries other than those mentioned 
but the various chapters, nevertheless, contain a 
mass of useful information for all students. 
concise and fairly complete description of the physical 


is, 


above, 


modern buildings, for example, is of 
application, and in this respect the volume is 
commendable source of reference. 

It is, however, to be noted that this is a well- 
arranged course of study on the subject, rather 
than a collection of data, for the author discusses 
the principal aspects of the matter, from the design 
of foundations and piles to the construction of roofs ; 
in this way the reader's attention is drawn to prac- 
tical problems concerning such details as doors, 
windows, staircases, and sanitary arrangements. 
The worked examples, given at various points in 
the treatment, illustrate the calculations involved 
in the design of structures made of steel, and rein- 
forced concrete. These problems should be of 
service to young architects, who, for obvious reasons, 
are not generally so well acquainted with the theory 
of structures as are their engineering colleagues. — 

Many readers, particularly those engaged abroad, 
will here find much of value to them bearing on the 
design and construction of wood-framed buildings 
and towers ; the text contains a considerable amount 
of information on the subject, since wood is very 
widely used for constructional purposes in certain 
parts of Europe. The relatively high cost of fuel, 
combined with notable variations in temperature 
at different places abroad, is reflected in Dr. Mohr’s 
discussion on the heating of buildings. This is 
considered with reference to solid and liquid fuels, 
as well as gas and electricity, and in view of the 
field covered by the book. the subject of central 
heating is given adequate consideration. 


Handbook of Engineering Fundamentals. Edited by 
Ovip W. Esupacn. New York: John Wiley and 
Sons, Incorporated; London: Chapman and Hall, 


Limited. [Price 258. net.) 

Wuen making arrangements for new editions of 
their handbooks in mechanical and electrical engin- 
eering, Messrs. John Wiley and Sons, Incorporated, 
of New York, were guided by the recommendations 
of an advisory board as to the form these should 
take in order to avoid unnecessary overlapping and 
to group the material most conveniently. This, 
then, is the first of the series of volumes 
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Besides the thirteen maps, the | 


train speeds and other matters, and from these it | 


with those of former days has been brought about | 


about the products available for use in specified | 


properties for the numerous materials utilised in | 
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sections, and, from its very nature, the book is one 
which can best be described in the manner of an 
inventory. In the first of these sections are the 
familiar mathematical and physical tables much 
more extended, however, than as usually found in 
handbooks. Following this is a lengthy section 
presenting the mathematics used in engineering, 
extending from the fundamental processes of arith- 
metic, through differential and integral calculus, 
including eight pages of classified integrals, to the 
solution of linear constant-coefficient integro- 
differential equations by the Laplacian transforma- 
tion. One of the subsections here explains nomo- 
grams or alignment charts, and shows how they are 
prepared. Two brief sections treat respectively of 
‘* Physical Units and Standards,” and of ‘* Theo- 
retical Mechanics,”’ and are followed by ** Mechanics 
of Materials’ and ** Mechanics of Fluids.’” With 
these two a change of method is imported into the 
book for, whereas in previous sections it has been 
mainly recitative of facts and figures, it now becomes 
explanatory and presents not only the familiar 
formule, but also their logical derivation from 
first principles. The following sections are, for 
the most part, in like form, dealing successively 
with ‘* Engineering Thermodynamics,” ** Electricity 
and Magnetism,” “* Radiation, Light, Acoustics and 
Meteorology,” and ‘ Chemistry.” Two sections 
are devoted to ‘ Properties of Metallic and Non- 
Metallic Materials,”’ in the latter of which, besides 
the necessary data regarding cement, concrete, 
timber, &c., much information is given relative to 
materials such as refractories, thermal and electrical 
insulating materials, paints,explosives, and adhesives 
which do not usually find a place in books of ready 
reference. A final section treats of legal matters, 
principally contracts but, being based on American 
practice, must be regarded as only locally authorita- 
tive. , 

Not only is the volume an invaluable collection of 
the classes of data indicated, but it also has the 
merits that it is of convenient size, is printed in 
clear type, and is bound in flexible covers which 
enable it, when opened, to remain open at any 
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Wiley Engineering Handbook Series *’—which in | 9 
its entirety should form an almost complete store- 
house of engineering principles and data and should, 
|for the trained engineer, constitute a valuable 
| digest of the information contained in authoritative 
text-books on mechanical and electrical engineering. 
| This first volume is concerned with the basic 
principles common to all branches, and may be , - 
: | (6054. A.) 
| considered as the companion volume to any one or | 
The all of the others which deal with the applications THE DUSSELDORF NATIONAL 
of these principles. EXHIBITION 
The matter here presented is divided into thirteen = : : : ae 
> eaetter Dems poem [ue Four Year Plan, which Herr Hitler recently 


| promulgated in Germany, has the avowed aim of 
|making the industry of that country independent of 
|raw materials drawn from elsewhere ; and to it may 
be ascribed the increasingly favourable situation of 
| the home trade during the past few months. It has 
also had the natural and important effects of stimulating 
research on substitute raw materials and of bringing 
about the employment of these products at an acceler- 
ated rate. the primary object of the “ Schaffendes 
Volk” Exhibition, which was opened in Diisseldorf 
in May and will remain open until November, is to 
show both German nationals and foreign visitors what 
is being done in this last direction. The result is an 
extensive and well-arranged display from which a 
number of useful lessons may be learned. At the same 
time, it is interesting to note that the campaign for 
economic self-sufficiency is being tempered by state- 
ments pointing out the necessity for freer world trade. 
The exhibition may, therefore, be taken as also being 
in the nature of an attempt to increase the value and 
volume of Germany's exports in certain well-defined 
fields. 

The exhibition covers an area of nearly 100 acres, and 
runs for about a mile along one bank of the Rhine. 
The products on view are housed in 42 large halls, 
which contain displays not only indicative of how 
nation works, but of how it is housed and how it 
amuses itself. In addition, there is a model town, 
comprising nearly 100 houses, which have been specially 
erected for the Exhibition, and a working-class settle- 
ment, or garden city, the aim of which is to show what is 
being done in this direction in modern Germany. The 
grounds are tastefully laid out in a number of gardens, 
so that visitors may be imbued with the idea that 
horticulture should play a part in the lives of working 
men and women. Finally, amusements of the lighter 
kind are not neglected and every effort has been made 
|to make the surroundings attractive as an evening 
| resort. 

Those desirous of gaining an idea of the underlying 
object of the Exhibition are recommended to begin 
their tour by visiting the “ Hall of Honour of # 
Productive Nation.” The exhibits in this have been 
arranged by the Verein Deutscher Ingenieure ™ 
co-operation with other technical and industrial 
societies, while the general lay-out has been carried out 
under the architectural and artistic direction of Herren 
G. Graubner and M. Janssen of Stuttgart, and of Herr W 
Geissler of Cologne, respectively. The system followed 
may be illustrated by referring to one exhibit. This 
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Fie. 6. OVERHEAD 
begins with a piece of iron weighing about 1 kg. and 

marked as having a value of afew pfennigs. The pro- | 
“ress of this piece of iron is then traced through the var- 
ious stages of treatment and manufacture it will undergo 
until it finally emerges as a watch spring, when its 
value is almost equal to an equivalent weight of gold. 
Down the centre of the hall are four massive open 
towers, constructed of timber, coal, metals, and the 
products of German earths. These mark sections which 
claborate the thesis that the value of raw material 
is substantially increased by the work that is put into 
it during conversion into a finished product. In 
the metal section an aeroplane is used as the example, 
and in the same way the timber section culminates in 
an air screw. The conversion of coal into other fuel 
and coal tar products of all kinds is similarly illustrated, 
and the same procedure is followed in dealing with the 
production of glass, porcelain and stoneware of all 

kinds, _ The walls of the hall are covered with a number 
of statistical and other diagrams, showing the important 

discoveries in the use of raw materials, which have | 
heen made from the middle ages to the present day | 
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a view to emphasising the fact that human enterprise 
has been and must remain the foundation of national 
endeavour. In other words, invention creates both 
work and food ; and the physics of to-day is the tech- 
nology of to-morrow. 

The same basic principle, that is the importance of 
raw materials to a nation and the necessity of their 
right treatment for the use and convenience of man, 
is followed in the other halls to which, with one excep- 
tion, only brief reference need be made. Generally, 
the contents of these halls exemplify the idea of work- 
manship as applied to particular industries. For inst- 
ance, an exhibit of native fuels is housed in an annexe 
to the Hall of Honour This comprises demonstrations 
of the Bergius and Fischer and Tropsch processes of 
extracting oil from coal, and also shows how alcohol 
can be derived from wood and potatoes. In other 
buildings there are similar exhibits of glass and porce- 
lain, textiles, timber, and artificial materials of all 


kinds. The latter especially covers a good deal of space | 


and will undoubtedly attract considerable interc st. 
In this connection it is perhaps, not inappropriate to 
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| in Germany was produced from cellulose in some form 

or other, while great strides were also made in the use 
of the rubber substitute known as Buna. Timber, of 
| which Germany possesses considerable native supplies, 
| has been largely used in the construction of the exhibi- 
tion buildings, which has given an opportunity of 
illustrating practical applications of various new 
impregnating materials and paint. Insect and _fire- 
resisting substances have also been employed. Inci- 
dentally, timber is being used to an increasing extent 
as a fuel in the country. In every case pictorial aids 
are employed to convey information throughout the 
various buildings. 

An interesting exhibit, which may be taken as 
typical of many others, is a standard corridor carriage 
of the German State Railways in which the upholstery, 

| floor coverings, and even some of the gas and water 

pipes are made of a polymerised compound known as 
| Mipolam. Cellulose impregnated with Buna has been 
employed instead of leather for the driving belts of the 
lighting equipment, and the paint used, both on the 
outside and the inside, is a home product with a coal tar 
and phenol base. The brake connections are also 
made of Buna and have shown satisfactory service for 
some eighteen months under the usual varieties of 
weather conditions and exposure to oil. 

The engineer, however, will find his greatest point 
|of interest in the building devoted to the iron and 
| steel industry. Indeed, the visitor is recommended to 
| inspect this immediately after leaving the Hall of 
| Honour, and this is good advice, because, as in Great 
| Britain, iron and steel hold pride of place as raw 
| materials in Germany. The equipment in the hall 
devoted to this material, views in which appear in 
Figs. 7 to 9, on page 206, consists of a one-ton electric 
| furnace, the output of which comprises ingots of about 
100 mm, in diameter. These, after treatment by a 
| pneumatic hammer, are passed through a small three- 
| high mill, where they are reduced to steel strip from 
10 mm. to 12 mm, thick, These are then passed 
through a drop forge, which produces finished parts, 
samples of which are available to visitors. A cold strip 
mill is also at work, while other equipment includes 
wire-drawing and winding machines, as well as machine 
| tools of various kinds, The electric furnace can further 
be used for melting cast iron which is dealt with in a 
small foundry on the left-hand side of the hall. The 
importance of testing material at all stages of its 
preparation is indicated in the chemical and metal- 
lurgical laboratories which form part of the exhibit. 
These are both equipped with apparatus and machines 
of the most modern types. 

The second section of the hall is devoted to showing 
how technical progress generally has been affected by 
an increase in our knowledge of the properties of 
ferrous materials. It contains a large number of 
| examples of the latest alloys and of the ways in which 
they are prepared and used in industry and in the 
home, both for purely industrial as well as for more 
artistic purposes. The place of iron and steel in the 
| production of armaments has also not been forgotten. 
The titles of the various sections which include “ Steel 





in chronological order. These have been prepared with! point out that in 1936 about 15 per cent. of the clothing! in Road Construction,” ‘‘ Steel in Hydraulics,” and 
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Steel in Mining,’ are sufficient indication of the 
aystem that has been adopted to illustrate the part 
played by this material in modern life. The exhibits 
include not only some highly decorative work, but 
many well-made models of bridges and other struc- 
tures. Considerable care has becn taken to emphasise 
the part that welding is now playing in industry. 

On a working scale, the advances that are being 
made in the employment of steel for structural work 
are convincingly illustrated by the building which 
houses this part of the exhibition. This embodies a 
new form of construction, of which some details may 
well prove of interest. 

As will be seen from Figs. 1 to 3, page 198, the main 
building is 85 m. long and 45 m, wide, and is flanked 
by two smaller structures, each 45 m. long by 8-1 m. 
wide, which act as buttresses. The height of the main 
building to the springing of the arched roof and to 
the crane runways described below, is 8-515 m. From 
the interior views given in Figs. 7 to 9, on page 206, 
it will be seen that the walls are of steel construction, 
the upper panels being filled in with glass. These 
illustrations, as well as Fig. 10, also show the arched 
girders forming the roof and the other figures further 
illustrate the crane runways. 

The roof itself consists of six two-hinged arches, 
whieh are connected at each end of the building by 
tie bars, as shown in Fig. 4. These tie bars take up 
the thrust and are pre-stressed with a known stress, 
so that the compression on the arch due to its own 
weight is known. The amount of pre-stressing is also of 
such a value that the corrugated plates forming the 
itch, which are referred to below, are not exposed to any 
bending moment, but only to forces in the direction 
of their length. The arrangement also includes diagonals 
provided to carry the small unsymmetrical lateral 
loads, and thus to eliminate any tendency of the arch 
to collapse. Rigidity is further ensured by the 
introduction of lattice-type transverse stiffeners at 
intervals of 6 m. These stiffeners carry the weight of 
the ties and transmit the live loads of the cranes to the 
structure. The arches themselves, consisting of inverted 


corrugated Vees are erected as beams on two supports 


with a movable lower bearing, so that under dead 
load there is no horizontal thrust on the side structure. 
The Vees are prevented from collapsing by the staying 
referred to above, so that the whole forms a very 
rigid type of structure. The end arches are unstressed 
ilong their minor axes, except by the wind. 

he corrugated trough arches which form the roof 
are illustrated in Figs. 4, 5, and 10. The troughing 


is & in. thick, and corrugation was adopted to enable | 


16 
the necessary span to be safely covered. 
are employed, The  troughing 
universal plates, which were pressed into corrugations, 
the distance from crest to crest of each corrugation 
being $40 mm. and the depth about 180 mm. Generally 
peaking, the thickness of the plate is 4 in., but 
at the edges where the wind stresses have to be 
taken up, this is increased to % in. After bending, 


two sheets were welded together in the shops by a 


No purlins 


longitudinal seam to facilitate erection. 
various components were riveted to the arches, so 
that the roofing becomes an integral part of the struc- 
ture, while the longitudinal connections were made by 
bolts, so as to facilitate dismantling when the exhibi- 
tion is finished. Steel of the St.37 type was used through 
out, and the erection for which the Dortmunder Union 
Briickenbau A.-G., Dortmund, were responsible, was 
begun on February |, 1937, and completed some six 
weeks later. The design is due to Herr Hiinebeck of 
Diiss lek rf 

The cranes, which have been installed to facilitate 


was formed from | 
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all movements to be controlled, either from the floor 
or from the driver’s cabs, a view of one of which 
appears in Fig. 6 


THE LATE PROFESSOR 
W. RIPPER, C.H. 

Tue news of the death of Professor William Ripper 
on August 13, in his 85th year, will be received with 
regret by a wide circle in the engineering profession. 
Dr. Ripper, who was Emeritus Professor of mechanical 
engineering and a former Vice-Chancellor of the 
University of Sheffield, was born at Plymouth on 
February 10, 1853. He received his education in his 
native town and served an apprenticeship in marine 
engineering in Plymouth and at Stockton-on-Tees. 
Having won a Queen’s Scholarship, he entered Exeter 
Training College for Teachers, and, on passing out, 
secured an appointment as assistant master in a school 
in Sheffield in 1874. In 1880 he became science 
master at the Sheffield Central Secondary School and 
was placed in charge of the evening classes. His work 
in this sphere of activity was so successful that, in 
1884, he was called upon to become assistant professor 
of engineering in the technical department of the 
newly-founded Firth College, and five years later was 
appointed professor of engineering and principal of the 
College, continuing in these capacities when the 
Sheffield Technical School became a se parate institution. 
In 1897, when both the Firth College and the Technical 
School, as well as the Sheffield Medical School, were 
merged into Sheffield University College, Professor 
Ripper was made Professor of Engineering of the new 
establishment. 

When the University College became the University 
of Sheffield in 1905, Professor Ripper continued to 
oceupy the Chair of Engineering and was also appointed 
| Dean of the Faculty of Applied Science of the Univer- 
sity. In 1917 he was called upon to succeed Mr. H. A. L. 

Fisher as Vice-Chancellor of the University, and in this 
same year was made professor of mechanical engineering 
and Dean of the Faculty of Engineering. He occupied 
the position of Vice-Chancellor for two years, until 
| 1919, and that of professor of mechanical engineering 
| until his retirement in 1923. As Emeritus Professor 

and adviser in technology to the Applied Science 

Committee, however, he maintained his connection 
| with the University he had served for so many years. 
| Professor Ripper will long be remembered as the 
| founder of the Sheffield Trades Technical Societies, 
in 1918. These, which represent the leading branches 
of the metal industries, are now in a flourishing condi- 
tion, and meetings of manufacturers, managers, crafts- 
men and workmen, for lectures and discussions, are 
held at regular intervals. He will also be remembered 
for his early researches on superheated steam, pressure 
| gauges, continuous indicators, the testing of machine 

tools, and file-testing machinery. 











Professor Ripper was the recipient of a number of 


honours. In 1917, for his valuable services as vice- 


On site, the | chairman of the Sheffield Committee on Munitions of 


| War, and in other directions, he was made a Companion 
of Honour. In 1908 he received the degree of D.Eng. 
| of Sheffield University and was subsequently awarded 
|the degree of D.Sc. (Eng.) of Bristol University. 
| He received a Telford Premium for his paper “* Super- 
| heated Steam Engine Trials,” read before the Institu- 
| tion of Civil Engineers in January, 1897. Professor 
| Ripper was elected an associate member of the Insti- 


|tution of Mechanical Engineers in 1884 and was | 


transferred to the rank of member in 1886. He was 
elected a member of the Institution of Civil Engineers 
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Middlesex, the most recent being on behalf of Messrs 
Horlicks, Limited, Slough, Bucks. In common with 
the others referred to, the new boring, which is yielding 
over half-a-million gallons of soft, sand-free water pet 
day, was drilled by means of the mud-flush system, 
introduced into this country by the contracting firm 

Messrs. Horlicks’ new bore, which is 10 in. in 
diameter, has penetrated the London Tertiaries, th: 
Chalk, Gault, and Lower Greensand, and terminates 
at a depth of 1,100 ft. from the surface. It produces a 
constant flow of 21,000 gallons per hour at surfac 
level, the water having a hardness of about 6 dey. 
(Clark’s scale). The essential feature of the muid- 
flush system is that during the drilling operation, 
colloidal mud is kept in constant circulation, being 
pumped from specially constructed mud storage reser 
voirs and pumped down, under pressure, through hollow 
drill rods and special drilling bits, from which it is 
returned to the surface, carrying with it the finely- 
ground residue from the drilling. The employment 
of colloidal mud serves to seal the sides of the bore 
during drilling, thus eliminating the need for a stee!| 
lining casing until the final stages of the work, and 
to hold back, under pressure, any water and blowing 
sand encountered. When the water-bearing layer is 
reached and penetrated as far as necessary, special 
screers are inserted to permit sand-free water to bx 
delivered. The insertion of the lining screen into its 
correct position is followed by the gradual de-mudding 
of the boring, the pressure being released to permit 
the water to flow by natural hydrostatic pressure, 
bringing up with it the mud used during the drilling. 
Some hours are required to enable the water to 
clear all the mud from the borehole, and to enable an 





the erection and dismantling of the furnaces and other | on December 5, 1893, and was also for many years a 
exhibits in the hal', are of the suspension type, and | member of the Midland Institute of Mining Engineers, | 
were constructed by the Domag A.-G., Duisburg. As | finally becoming honorary member of the Institution 
already mentioned, they are suspended from the of Mining Engineers. Professor Ripper was the 
| beams, which serve as the ties for the arched roof. | author of a number of authoritative works, including 
Their runways, which can be seen in Figs. 7 to 9, on| Heat Engines, which was subsequently translated into 
page 206, are not fixed rigidly to the roof, but can swing Arabic; Steam-Engine Theory and Practice and 
from one side to the other within certain limits. One | Machine Drawing and Design. 

crane has a span of 50 ft., and is suspended from three | 
runways, While the other has a span of 25 ft., and is | 
suspended from two runways. The tracks of these | 
cranes are illustrated in Fig. 2. Junction tracks are — . ICANI 
provided, by means of wh’ch the corners of the building LOWER GREENSAND. 
can be reached. This would not be possible, it is} It has been known for some considerable time that | 
claimed, with overhead cranes of the ordinary type.| ample supplies of water are available in the Lower | 
As it is, by employing crabs which can travel from | Greensand formation, but deep borings in this forma- | 
one crane to another and on to the junction track, | tions have, until comparatively recently, been found | 
the whole area of the pavilion can be covered. Aj to present considerable difficulties. These difficulties | 








WATER SUPPLY FROM THE 





effective sand filter to form round the screens at the 
bottom of the borehole. 

The flow having once started, it is controlled by a 
special “* Arbon ” valve fitted at the surface to produce 
the supply required, 20,000 gallons per hour being 
allowed to flow into storage reservoirs. Two models 
of Arbon head are available, made in semi-steel and 
steel respectively, the former being employed on the 
Horlick bore. The head screws directly on to the 
casing and is machined with only 2 thousandths of an 
inch clearance, and carefully ground into the housing. 
The valve turns on anti-friction ball bearings, allowing 
it to be opened and closed, and the well controlled, 
regardless of the pressure on the plug. The boring is 
lined from top to bottom with steel tubes, cemented in 
where necessary, to prevent any leakage of the 
supply into the intervening strata. The boring is 
one of a number of similar Greensand bores carried out 
by Messrs. Le Grand, Sutcliff and Gell, and among 
these may be mentioned three at Siough, all of 10 in. 
diameter, and having yields of 25,000 gallons per hour 
}at a depth of 1,165 ft., 12,000 gallons per hour at a 
| depth of 1,160 ft., and 21,000 gallons per hour at a 
| depth of 1,100 ft. Others which may be mentioned 
| are one at Stanwell with a diameter of 5 in., yielding 
3,500 gallons per hour at a depth of 1,290 ft., one at 
Slough with a diameter of 8} in. yielding 1,100 gallons 
per hour at a depth of 1,033 ft., and one at Virginia 
Water with a diameter of 7} in., yielding 28,000 gallons 
per hour at a depth of 1,416 ft. The Horlicks’ boring 





four months, and the final de-mudding operation took 
place on July 20. The flow commenced at about 
3.20 p.m., and in a few hours the supply had developed 
very considerably, the control valves being finally set 
to produce the supply mentioned. 











DIESEL-ELECTRIC ALTERNATING- 
CURRENT’ SHIP PROPULSION. 
Ons of the advantages of using a relatively high-speed 
Diesel engine to drive an alternator and of employing 
current from the latter to actuate a motor operating 8 


| ship’s propeller is that the alternator may be of tli 


salient pole type and the propeller motor of the syn- 
chronous induction class. This type of machinery has 
the advantage of great reliability and high efficiency 
in operation. In addition, the weight of the electrical 
machines is low and their construction compact, 
while it is possible to make them with an ait gap 
clearance of as much as } in. between the rotating 
and stationary parts. Repairs, too, are easy, and 
even re-winding can be effected within the space 
occupied by the machines themselves. The head room 
required by the Diesel engine is small, and by using 
a number of engines of relatively low output, minor 








was carried out in the comparatively short time of 


further advantage claimed is that the weight of 
both the cranes and their runways is less than that 
of those of the ordinary pattern. 

All the track wheels, both on the cranes themselves 
and on the crabs, are provided with ball bearings, so 
that the friction is reduced to a minimum, and it is 


arose from two main sources, the sudden rush of water | adjustments can be made without causing even 4 
and sand on encountering the water-bearing strata,| momentary stoppage of the ship at sea and indeed 
| and the difficulty of procuring a constant flow of sand- | without reducing the speed to any great extent. 

free water. The increasing need for soft water for| These considerations have led the British Thomson- 
| domestic and industrial purposes has, however, | Houston Company, Limited, Rugby, to evolve a 
| focused attention on the possibilities of obtaining a| system of electric propulsion for medium and high- 








possible to push loads up to 2 tons about by hand.| supply from this formation, and it is interesting to 
Owing to the fact that casting ladles and other hot | record that the difficulties referred to have been com- | 
materials, had to be dealt with and that the spans| pletely overcome in recent borings carried out by | 
ure very Wide, an electric drive is fitted. This enables | Messrs. Le Grand, Sutcliff and Gell, Limited, Southall, 





powered vessels of, say, 3,000 h.p. per shaft and upwards 
in which high-speed Diesel engines and alternating 
current generators and motors are employed. Th 
alternators are of the self-synchronising type and where 
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CENTRIFUGAL Pump For AcrDs. &c. 


Fig. 7. 


‘ix or more engines are employed an automatic arrange- 
ment for dividing the load over all the engines, irre- | 
spective of the total propeller power that is being | 
developed, or the speed, can be utilised. The alternators 
are also kept in parallel under all conditions of speed, 
and during reversal the main power contactors open 
ind close on a dead circuit only. 

\ further advantage claimed for this system is that 
the power supply for the engine auxiliaries, the duty 
of which varies with the speed, such as the scavenging 
blowers and lubricating pumps, can be drawn from the 
main propelling generators and need not be transferred 

/ some source of auxiliary power, nor need a main 
generator be transferred to auxiliary service. The 
engines are synchronised in a predetermined relative 
crank position to eliminate periodic vibration or beat 
due to heterodyning, and this relative crank position 
18 Maintained during a stoppage or manoeuvring. 
Owing to the reserve of plant provided, advantage can 
be taken of the higher propulsion efficiency of the 
‘ingle-screw as compared with the twin-screw vessel— 
amounting to some 7 per cent. to 12 per cent.—and 
owing to the use of electric transmission, both engine 
and propellers can be run at their optimum speeds. 
It is stated that the electrical losses would not be 
more than 5 per cent. on a 30,000 shaft horse-power 


vessel, 

















The adoption of electrical transmission would, it is 
considered, make it possible for the engines to be 
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Fig. 10. 
standardised, so that first costs and maintenance 
could be reduced and reliability improved. The 


generating plant could also be distributed over different 
parts of the vessel without affecting the efficiency of 
operation, and there would of course be no limit to the 
output that could beemployed. The attention of naval 
architects is especially drawn by the company to the 
first of these points, as it would prevent their wishes 
with regard to passenger accommodation having to be 
subordinated to the claims of the propelling machinery. 








RECENT PROGRESS IN THE USE 
OF SYNTHETIC PLASTICS’ IN 
ENGINEERING. 

(Concluded from page 146.) 


Chemical Plant.—In the construction of chemical 
plant from synthetic resins those of the phenol- 
formaldehyde type have found the greatest application, 
because this resin not only possesses suitable physical 
and mechanical properties, but has a high resistance 
to the majority of chemicals ordinarily handled in a 
works, including such highly corrosive agents as 


hydrochloric acid, phosphoric and acetic acids, most 
solvents, and strong bases, like sodium carbonate and 





ELEMENT OF HypROcHLORICc-AcID PLANT. 


caustic lime. For most purposes, the base, or filling 
material, used with the resin is asbestos, which is 
specially prepared for the purpose. The fibres of 
the asbestos may vary in different grades from a 
fraction of an inch to several inches in length; in 
general, the longer the fibres the greater the mechanical] 
strength of the finished article. For this reason, care 
has to be taken in mixing the resin and asbestos so as 
not to break up the fibres completely. Asbestos 
is on the market in three forms, white, blue and amosite, 
the two latter varieties being usually preferred for 
acid-resisting equipment. For certain types of chemical 
plant the asbestos may be interwoven with other fibres 
to increase its mechanical strength. So far as Great 
Britain is concerned the most important product 
developed for chemical plant construction is probably 
that known as Keebush, manufactured by Messrs. 
The Kestner Evaporator and Engineering Company, 
Limited. A somewhat similar material is produced 
in both Germany and the United States of America 
under the name of Haveg. Most of the units of plant 
found in a chemical works can now be successfully 
manufactured of synthetic material of this type, 
including, among others, fans and blowers, pumps, 
autoclaves, stills, condensers, reaction vessels, and 
mixing tanks, &c. An advantage of the material 
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when used for steam-heatcd processes, or for pipes, handling hydrochloric acid gas, sulphur dioxide, &c., 


conveying hot liquids, is the considerable saving of 
heat, due to radiation losses being reduced to a minimum 
through the low heat conductivity of the substance. 
Connection pipes are made in standard sizes as with 
metal pipes, and with screwed or flanged joints, 
vwecording to size of pipe. Pipes may be made by 
winding the resinous material on to a core smeared 
with oil, tale, or graphite to prevent adhesion. The 
core may be a hollow steel pipe, heated internally by 
passing steam through it When the resinous material 
is hardened the core is withdrawn, leaving a pipe of 
hard and compact composition. An assortment of 
pipes constructed entirely of Keebush is shown in Fig. 6, 
page 201. In chemical factories such pipes are replacing 
carthenware, the latter not only being fragile but 
requiring support at frequent intervals owing to their 
relatively great weight, while trouble arises at joints 
which have to be made with metal flanges and bolts 
which easily corrode and leak. In contrast, the 
vnthetic pipes are mechanically strong, require less 
support than even metal pipes (due to their lightness), 
ind give no trouble at the joints because, when flanged, 
these are connected with bolts and nuts of the same 
material. Pipes are constructed of any diameter from 
| in. up to 36 in. diameter, and for ordinary use are 
tested to 100 Ib. per square inch pressure, the normal 
working pressure being about 50 Ib. Much higher 
pressures can be safely handled in specially constructed 
pipes. In a recent hydraulic test, a length of the 
standard flanged piping, 2 in. in internal diameter, 
2-43 in. in outside diameter and 40} in. long, and 
fitted with six bolt flanges, gave the following results : 

At a load of 225 lb. per square inch there was a slight 
copage through the flange threads at both ends. 

At a load of 1,300 Ib. per square inch a number of 
pinholes opened along the whole length of the pipe. 

At a load of 1,600 Ib. per square inch more pinholes 
appeared and leakage was too great to increase the 
pressure further. 

In some forms of chemical plant it is feasible to use 
metal bolts and nuts to connect different units together, 
but where such connections are exposed to corrosion 
it is preferable to use bolts and nuts of synthetic 
material, These are constructed in standard 
from § in. to 3 in., both bolts and studs being made. 
Che following test, made on a l-in. Keebush bolt, 
5 in. long, shows the strength of such parts : 


Breaking Load 


Are 
‘ of 
Description of Rottom 
Bolt of 
| Thread. Actual Per sq. in 
In, Lb Tons. Lb. Tons 
Diameter of shank 0-384 | 5,020 | 2-24 )15,000) 6-71 
1-006 in. 


Diameter at bottom of 
thread — 0-840 in 
INameter of longitudinal 
hole through bolt 
0-53 in 
' 


The bolt broke at bottom of thread without splintering. 


sizes | 


at all temperatures up to 110 deg. C. The fan casing, 
as also the impeller, consists entirely of Keebush, 
and the impeller is carried on a mild steel shaft 
covered with the synthetic material. The shaft 
rotates in bearings, of ball or roller type, in a cast-iron 
| housing, and the whole assembly is bolted to a cast-iron 
| frame. The fan may be coupled direct to a motor, 
|or belt-driven; and is produced in sizes to handle 
from 100 cub. ft. to 6,000 cub. ft. per minute. At 
3,000 r.p.m. the model illustrated gives a pressure 
corresponding to 9 in. water gauge. As the impellers 
| are much lig hter in weight than when metal is employed, 
they can be run at higher speeds, thus giving a higher 
output, the pressure being up to 12 in. water gauge. 
In the chemical industry many processes have, of 
necessity, to be conducted under pressure, and fre- 
quently in the presence of corrosive chemical agents, 
such as hydrochloric acid in the glucose-making 
autoclave. To meet these needs the necessary pressure 
vessels may be constructed in the synthetic material, 
an example of this being illustrated in Fig. 8. The 
standard fittings of this include the manhole for cleaning 
and filling, inlet and outlet pipe connections, safety 
valve, &c. These vessels may built entirely of 
the synthetic product when intended for any normal 
working pressure ; and for higher pressures they may 
be reinforced with external steel stays. A useful 
feature of such apparatus is the facility with which 
alterations to existing plant may be carried out, such 
as making additional inlets or outlets. In such eases 
plastic equipment has the advantage over other acid- 
proof plant, such as earthenware, or enamelled vessels, 
for these cannot readily be altered once installed. 
Fig. 9 shows a fractionating column built entirely 
| of this new material; as the resin is practically inert 
| to the majority of solvents, such columns are suitable 
| for the fractionation of most volatile liquids, including 
alcohol, petroleum products, carbon tetrachloride, 
trichlorethylene, &c. They are specially advantageous 
| where a light colour in the distilled product is essential, 
for there is no risk of coloration through contamination 
|from iron. Complicated pieces of plant, like this 
| fractionating column, may be made up from compressed 
sheets of the material, with tube and rod sections, and 
the whole coupled together with non-metallic nuts 
land bolts. A part of a plant intended for hydro- 
chloric acid is illustrated in Fig. 10, in course of con- 
struction; it consists throughout of the synthetic 
material. The smaller cylinder on the right is attached 
to the main body with non-metallic nuts and bolts 
and with a special resinous cement, uniting it with the 
main cylinder so as to form a homogeneous whole of 
|} uniform strength. This illustration shows clearly 
what relatively large units can be constructed with the 
| plastic material. There is, in fact, hardly a limit to 
tone larger plant being made up of sections bolted 





| 
| 


together. A standard type of suitable plastic has a 
| specific gravity of 1-7, being equivalent to 0-06 Ib. 
| per cubic inch. It is thus much lighter in weight than 
any other type of suitable material, an important 
factor when installing plant in an upper storey of a 
| building. The ultimate tensile strength is about 
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easier to handle than the usual massive metal equip- 
ment. 

In some quarters there is some concern that in the 
near future the cost of phenol or cresol, the essential 
raw material from which the resinous base for these 
engineering plastics is produced, may increase, due to 
the decreased manufacture of gas-works by-products. 
It will then remain to be seen whether it will be possible 
to substitute urea or some other chemical for phenol 
or cresol without lessening the good properties which the 
phenol-formaldehyde compound obviously possesses 
for plastics in engineering. 

Transparent Plastics.—In a different category from 
the phenol-formaldehyde resins are the transparent 
plastics, sometimes referred to as “ organic glass.” 
These products have now reached a high degree of 
perfection and are extensively employed in commerce 
for the production of both utility and ornamental goods. 
Probably the best-known representatives of this class 
of plastics are the two products manufactured by 
Messrs. Imperial Chemical Industries, Limited, under 
the names “ Diakon” and “ Perspex.’ Their pro- 
perties are not unlike, in some respects, those of cellulose 
acetate, and they are produced with a degree of trans- 
parency rarely obtainable with any of the other 
synthetic products. They are also made in coloured 
form, which may be transparent, translucent, or opaque. 
Diakon is made as a powder in various qualities, and 
may be moulded either by the injection or compression 
processes. It differs from thermo-setting resins, 
like the phenol-formaldehyde type, in that it is a true 
thermo-plastic material ; and, therefore, the moulding 
procedure is not quite the same. When moulding a 
thermo-plastic material by compression, it is necessary 
to cool the hot moulding before extracting it from the 
mould. For this type of material the steam-heated 
press is, therefore, practically essential so that cooling 
water may be circulated after each heating operation. 
The best results are invariably obtained when the 
moulds are themselves cored to permit of rapid tem- 
perature control by alternate steam and cold water 
circulation. This coring of the moulds should be so 
designed as to ensure a uniform temperature throughout 
all parts of the mould. In operation, the mould 
temperature is first brought up to about 50 deg.C. The 
mould is next filled with a weight of powder slightly in 
excess of that required in the finished moulding. Low 
pressure, of about half a ton per square inch, is then 
applied; this pressure should not be high enough 
to bring the male or female parts of the mould into 
contact with each other while the steam is still on, as 
this leads to imperfect mouldings. The maximum 
temperature necessary for moulding—which may be 
anything between 130 deg. C. and 190 deg. C., according 
to the grade of powder—is applied while the mould 
is still under low pressure. No curing time 1s 
needed, and immediately the desired temperature 1s 
attained steam is shut off, and the cold water valve 
opened. While the cooling operation is in progress the 
pressure is increased to 1 ton to 2 tons per square inch, 
and kept at this until the temperature is down to 





about 50 deg. C. Fig. 11 represents a battery box 
and two battery vents made entirely of Diakon 


A typical example of a fan made of this material is | 15,000 Ib. per square inch. Incidentally, this light | The box has been moulded in one piece, it has, therefore, 
illustrated in Fig. 7. 





This is intended specially for' material is popular with erectors, who find it much | no joints from which trouble may arise, is acid-proof 
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Fie. 14. 


and entirely free from ill-effect on battery plates. The 
high degree of transparency which the material possesses 
is apparent in the illustration, as also in Fig. 12, which 
shows a bulkhead light fitting as used on ships and 
aircraft. The material is resistant to most acids and 
alkalies as well as numerous other strong chemicals, 
and possesses fair mechanical strength, e.g., the tensile 
strength varies between 3-2 tons to 3-7 tons per square 
inch. Due to its relatively light weight, it is in great 
demand in aircraft manufacture, this sphere of activity 
at present taking the greater part of the output. In 
addition to the battery boxes and lighting equipment 
it is used in aircraft for instrument fronts and radio 
instrument cases. It is employed for housing delicate 
electrical mechanism, and it is popular for making 
inspection cover plates in both aircraft and other 
machinery. Its high dielectric strength renders it 
very suitable for enclosing electrical equipment with 
safety, while facilitating inspection. The material 
Perspex is fundamentally the same as Diakon, but is 
supplied in the form of precast sheets or rods, not as 


Workroom LINED WITH SouNnD-ABSORBING AcousTIC-CELOTEX. 


powder. By heating to appropriate temperatures, it 
becomes pliable and may then be shaped by methods 
similar to those used for forming safety celluloid 
sheet materials. 

In recent years much attention has been given to 
the elimination of noise, with the object of increasing 
the efficiency of factory workers or to enhance in 
other ways the amenities of life. Laminated gears, 
such as those already described in this article, attack 
the noise problem from one angle by reducing noise 
production. An alternative method is to confine the 
noise to the room in which it is produced. This may 
be done by special sound-insulating materia]. Although 
in a different category from the foregoing materials, 
yet incorporating plastic substanc’s in its make-up 
to make it waterproof, Acoustic-Celotex may be 
referred to in this connection. This material is pro- 
duced by Messrs. The Celotex Company of Great 
Britain, Limited, in the form of sheets in sizes up to 
1 ft. by 2 ft., and in thicknesses up to 1} in. To 
improve the sound-absorption properties the sheets 








are perforated with 441 holes per square foot, and 
these perforations act as channels through which 
sound energy has ready access to the fibrous interior 
of the sheet. Fig. 13 shows the lift-machinery room 
on “ B”’ deck in the R.M.S. Queen Mary fitted with 
the material on walls and ceiling to isolate the noise 
of the machinery from the remainder of the vessel. 
The sound-absorbing efficiency of ‘this material has 
| been determined in the laboratory of the U.S. Bureau 
of Standards, yielding the following data :— 


| Frequency ... 128 256 512 1,024 2,048 4,096 
Grade I 0-08 0-18 0-48 0-63 0-75 0-81 
Grade II ... 0°15 0-24 0-62 0-76 0-73 0-74 

| Grade III... 0-18 0-33 0-84 0-97 0-76 0-57 


absorbed at each impact of a sound wave. For 
example, 1 sq. ft. of Grade III material absorbs at 
| 512 cycles 84 per cent. of the incident sound, thus 
furnishing 0-84 sound-absorbing unit. A square foot 
E surface which absorbs all the sound that strikes it 
| 


| 
| These figures indicate the portion of the sound energy 
| 


has a value of one sound-absorbing unit, and is taken 
as the standard of comparison. Another direction 
in which this material is used is shown in Fig. 14, 
representing one of the workrooms at the recently 
erected Quaker Oats factory in Southall, Middlesex, 
wherein the ceiling is covered throughout with the 
product to prevent noise from the machinery in the 
| room overhead being heard in the room illustrated. 
| A modification of this material is used for insulating 
| the roofs of industrial buildings which are normally 
| good conductors of heat. On account of the large 
area of such roofs the heat lost during the winter 
months is a substantial item, but this waste may be 
reduced by covering the roof with the material. 
The same insulated roof serves also in summer to keep 
the workrooms cool. 


| 








THE COMBINED DISPOSAL OF 
SEWAGE AND GARBAGE. 


A FAIR criticism of the usual sanitary service is 
that garbage is allowed to accumulate in the refuse 
bin, in general, for far too long a time before removal. 
Many methods have been used to destroy such refuse 
by incineration, and in Italy an experiment was tried, 
with success, in which the garbage, vegetable refuse, 
meat, fish, &c., were treated in a silo under air-tight 
conditions, a valuable fertiliser ultimately resulting. 
Both the methods referred to presume land carriage, 
but for several years there has been an increase of 
interest among sanitary engineers in the feasibility of 
dual disposal of sewage and garbage. These two 
principal wastes should, of course, be removed as 
quickly as is economically possible from human environ- 
ment, and disposed of in a sanitary manner, because 
both are highly putrefactive, and favourable to the 
breeding of germs and insects. 

The difficulties in the way of the disposal of garbage 
through the domestic sink and house drainage can be 
overcome ; in fact, one system of grinding and macerat- 
ing by an electrically-driven machine, has been brought 
out, capable of discharging the garbage into the drains 
in fit condition for water carriage and treatment. 

In the United States, several large-scale experiments 
have been carried out on the water carriage method for 
the disposal of garbage, one of which deals with 300 
tons of garbage daily. In this case the combined 
garbage and sewage is discharged, untreated, into the 
Mississippi River. Where dilution on such a large 
scale is not possible, some form of treatment is neces- 
sary, though at the present time little information is 
available as to whether sewage treatment plant can 
deal with greater loads of ground garbage if it is seeded 
with digested sludge and then maintained with a 
neutral reaction. 

This question has, however, been the subject of well- 
planned experiments which have been undertaken at 
the Engineering Experimenta! station of the University 
of Illinois, Urbana, on which a report has recently been 
issued.* In this work an investigation was made into 
the nature and intensity of the load placed upon sewage 
treatment plants, the increase in digestive capacity 
required because of the increase in weight of solids to 
be handled, and the lower rate of digestion and the 
division of the load between primary and secondary 
forms of treatment in a sewage treatment plant. 

The sewage used in these tests was characteristic of a 
strong domestic sewage, free from industrial wastes and 
receiving large quantities of ground water in the wet 
season ; the garbage, collected from restaurants, resi- 
dences, &c., was specified as ** fit to be fed to a hog.” 
Unground garbage was found to be not successfully 
digested ; there were indications that the fineness of 
grinding is a factor in rapidity of digestion. The 
feeding of this ground garbage, well mixed with sewage, 
into the influent of an Imhoff tank was found to be suc- 
cessful when the rate of feeding did not exceed 1} tons 
* The Biologic Digestion of Garbage with Sewage Sludge, 
by H. E. Babbitt, B. J. Leland, and F. H. Whitley, Jr. 


University of Tlinois, Urbana, U.S.A. [Price 1 dol. net.]} 
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of wet garbage per million gallons of sewage, and there 
was reason to believe that this rate could be materially 
increased. Ground garbage, well mixed with sludge, 
was fed to a heat-controlled two-stage separate diges- 
tion tank, with constant and rapid recirculation of the 
digesting mixture, a temperature of about 90 deg. F. 
being maintained. The rate of feeding was equivalent 
to 1-67 lb. of volatile solids per day per cub. yard of 
digestion capacity, with a period of retention of 30 days. 
Such a rate of feeding calls for a digestion capacity of 
3-75 cub. ft. per capita on the basis of the production 
of 0-115 1b. of garbage volatile solids and an equal 
weight of sewage volatile solids per day per capita. 

If the organic matter in sewage and garbage can be 
stabilised, and the results of this experimental work 
point to that conclusion, it also shows the possibility 
of greatly decreasing the allowances for digestion tank 
capacities in current practice. | 











ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Iron and Steel.—A course of 24 lectures on 
lron and Steel will be given by Mr. T. Barton Kelly 
in the Department of Commercial Products of City of 
London College, Ropemaker-street, Moorfields, E.C.2, 
on Thursdays, from 6 to 7 p.m., commencing on Septem- 
ber 23. The syllabus covers many industrial and com- 
mercial aspects of the various processes for the manu- 
facture of cast irons and steels, and their subsequent 
‘The fee for the course, for students 
the Administrative County cf London 
other students, is 25s. The enrolment 
nights are Tuesday and Wednesday, September 21 
and 22, from 6 to 8 p.m. An examination will be 
held at the conclusion of the course and certificates | 
awarded to successful students. The J. Gray Buchanan 
Prize of 31. will be given on the results of the | 
examination. 


utilisation. 
resident in 
and for most 





THE IRON AND STEEL INSTITUTE; 
MIDDLESBROUGH MEETING. 


THE annual autumn meeting of the Iron and Steel 
Institute, 28, Victoria-street, London, 8.W.1, is to 
be held this year at Middlesbrough from Tuesday, 
September 14, to Friday, September 17. The pro 
gramme of the proceedings, together with a list of | 
the papers to be presented and discussed, are given | 
below 

Tuesday, September 14.—Evening reception at the 
Constantine Technical College, Borough-road. His 
Worship the Mayor of Middlesbrough (Councillor 
G. Carter) and the Mayoress will receive the visitors on | 
behalf of the Corporation of Middlesbrough. 

Wednesday, September 15, at 10 a.m., in the Cleveland | 
Scientific and Technical Institute, Corporation-road, | 
Middlesbrough. Welcome by the Mayor of Middles- | 
brough and the chairman, vice-chairman and members | 
of the Reception Committee, followed by the reading | 
and discussion of three contributions, namely, ** Special | 
Report No. 18. Reports upon Blast-Furnace Field Tests. 
1.—An Investigation of a Blast-Furnace Smelting 
principally Lincolnshire Ores at the Frodingham Works 
of the Appleby-Frodingham Steel Company, Limited,” 
by the Blast-Furnace Reactions Sub-Committee of 
the Iron and Steel Industrial Research Council, and 
presented by Professor W. A. Bone, F.R.S.; “* The | 
Thomas-Gilchrist Basix Process, 1879-1937," by 








Mr. F. W. Harbord, C.B.E.; and‘ Hot-Metal Practice | 
in Five Melting Shops on the North-East Coast,” by | 
Mr. W. Ge ary i fternoon Visit to the Acklam, | 


Britannia, Cleveland, and Redcar Works of Messrs. 
Dorman, Long and Company, Limited; the Cargo 
Fleet Works of Messrs. Cargo Fleet [ron Company, 
Limited; and the Ormesby Works of Messrs. Coch 
ranes (Middlesbro’) Foundry, Limited. Evening. 
Party at Mount Grace Priory, Northallerton, 
invitation of Sir Maurice Bell, Bart., C.M.G. 
Thursday, September 16, at 10 a.m., in the Cleveland 


by 


Scientific and Technical Institute. Reading and 
discussion of four contributions, namely, *‘ Some 
Experiments in a Small-Scale Cupola,” and “ The 


Influence of Carbonising Conditions on Coke Properties,” 
by Mr. H. E. Blayden, Mr. W. Noble, and Professor H. L 
Riley ; Special Repors No. 19. Foamed Blast 
Furnace Slag. Being a Report of the Slag-Tests Panel 
to the Blast-Furnace Committee of the Iron and Steel 
Industrial Research Council,’ by Mr. T. W. Parker ; 


and * A New Method of Judging the Behaviour of Iron 
Ores During Reduction,” by Mr. N. J. Klarding 
ifternoon.—Visits to the Acklam, Britannia, Cleve- 


land and Redcar Works, and the Ayrton Sheet Mills | 
and Cleveland Wire Mills of Messrs. Dorman, Long | 
and Company, Limited; the works of Messrs. The 
Skinningrove Lron Company, Limited ; and the Cargo 
Fleet Works of Messrs. Cargo Fleet Iron Company, 
Limited. Hvening.—Dance and supper at the Town 
Hall, Middlesbrough, by invitation of the Reception 
Committee 
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Friday, September 17.—Visits to the works of Messrs. 
Ashmore, Benson, Pease and Company, Limited, 
of Messrs. Head, Wrightson and Company, Limited, 
and of Messrs. Bowesfield Steel Company; the 
Clarence by-product rectification and distillation plant 
of Messrs. mel Long and Company, Limited ; 
the works of Messrs, The Tees-Side Bridge and Engineer- 
ing Company, Limited, of Messrs. The Cleveland Bridge 
and Engineering Company, Limited, of Messrs. The 
Whessoe Foundry and Engineering Works, Limited, of 
Messrs. The Darlington Forge, Limited, and of Messrs. 
The Darlington Rolling Mills, Limited ; the Billingham 
works of Messrs. Imperial Chemical Industries, Limited, 
and the steel-pipe works of Messrs. The South Durham 
Steel and Iron Company, Limited, Stockton. Afternoon. 

Garden party at Solberge Hall, Northallerton, by 
invitation of Mr. Benjamin Talbot. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 


Coach Screws, galvanised steel, 14 in. by * in., 
2 in. by *% in., 2} in. by } in., and 3 in. by } in. Post 
and Telegraph Department, Wellington, N.Z.; Septem- 


ber 30. (T. 18,486/37.) 


Machine Tools, comprising three boring machines, 
three drilling machines and four lathes. Ministry of 
Finance, State Domains Administration, Cairo, Egypt ; 
September 20. (T.Y. 18,476.) 

Pump House, main and pumping machinery at the 
Khanka Asylum, Egypt. Ministry of Public Works, 
Main Drainage Department, Cairo; September 22. 
(T.Y. 18,479/37.) 

Steam Locomotives, up to 20, 21 to 40, or more than 
40, of class 15E, alternatively, 23, fitted with steel fire- 
boxes, 4-8-2 type, 3-ft. 6-in. gauge. South African 
Railways and Harbours, Johannesburg: October 25. 


(T. 18,546/37.) 
leroplane Hangar for the Royal Air Force (India), 
at Drigh-road, Karachi; 200 ft. long by 100 ft. clear 


span, inside dimensions. Indian Stores Department, 
Engineering Section, Simla ; September 27. (T. 18,565/ 


37.) 

Sewage Pumps, dry and wet-weather flow and electrical 
equipment. Singapore Municipality Sewerage Depart- 
ment, Singapore or London; September 29. try. 
37.) 








BOOKS RECEIVED. 


1 Survey of the Development of the Automobile Radiator 

and its Application to Aircraft, Rail Motors, Industrial 

Air Heaters, Oil Coolers, &c. By Joun Cout- 
MAN. Wolverhampton: Whitehead Brothers (Wol- 
verhampton) Limited. [Price 4s.] 

Ministry of Health. Local Government Financial Sta- 
tistics, England and Wales, 1934-35. Part II. Local 
luthorities in London and County Boroughs. [Price 
3a. 6d. net.) Part III. Local Authorities in Adminis- 
trative Counties Outside London, with a Summary for 
all Local Authorities in England and Wales. [Price 
ls. 6d. net.) London: H.M., Stationery Offire. 

Department of Overseas Trade. No. 675. Report on 
Economic and Commercial Conditions in Greece, April, 
1937. By 8S. R. Jonpan. London: H.M. Stationery 
Office. [Price ls. 6d. net.] 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1936. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 

Statutory Rules and Orders, 1936. No. 672. Air Naviga- 
tion. The Air Navigation (Colonies, Protectorates and 
Vandated Territories) (Amendment) Order, 1937. Lon- 
don: H.M. Stationery Office. [Price 7d. net.] 

The Art of Carburation in Theory and Practice, Including 
Fuel Distribution in Manifolds. For Designers and 
Engineers. By R. W. A. Brewer. A _ new, enlarged 
and combined edition of the author’s Carburation and 
Carburetting and Manifolding. London: The Techical 
Press, Limited Price 21s 

Department of Scientific and Industrial Research. Report 
of the Building Research Board. With the Report of the 
Director of Building Research for the Year 1936. Lon 
don: H.M. Stationery Office. [Price 4s. net.] 

tir Ministry teronautical Research Committee. Reports 


Uses, 


and Memoranda No. 1764. On the Application to 
Tubular Frameworks of the Method of * Systematic 
Relaxation of Constraints. By Macponet. W. 
Woops and E. J. Wartow-Davises. [Price 3s. net.] 
No. 1765. On Reynolds Numbers of Transition. By 
\. Face [Price 2. net.) No. 1767. Abstract of a 


Film Illustrating the Theory of Flight. By Dr. H.C. H. 
lowNEND Price 3s. net.) No. 1769. Induced Drag 
Due to Washout. By C. N. H. Lock. [Price ls. net.] 


No. 1773. Note on the Design of Corners in Duct 
Systems. By Dr. G. N. Parrerson. [Price 2s. 6d. 
net London : H.M. Stationery Office. 








CANADIAN Ikon AND SteEt Inpustry.—During the 
first half of 1937 the Canadian production of pig iron 
amounted to 423,944 tons and of steel ingots and castings, 
to 713,177 tons, against 340,335 tons and 578,700 tons, 
respectively, in the first six months of 1936. 





| 
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LAUNCHES AND TRIAL TRIPS. 


‘* YENANGYAUNG.”—Single-serew oil-tank motorship ; 
two-cycle, airless-injection Doxford opposed-piston Diesel 
engine. Trial trip, August 13. Main dimensions, 
401 ft. 3 in., by 54 ft., by 31 ft. Built by Messrs. Swan. 
Hunter, and Wigham Richardson, Limited, Wallsend-on 
Tyne, for Messrs. The Burmah Oil Company, Limited, o{ 
Glasgow, London and Rangoon. 








PERSONAL. 


Mr. W. Kennetu G. ALLEN has been appointed a 
director of Messrs. W. H. Allen, Sons and Company, 
Limited, Queen’s Engineering Works, Bedford. Mr. Allen 
is a grandson of the late Mr. W. H. Allen, who founded 
the firm in 1880, and the eldest son of Mr. Harold G. 
Allen, deputy chairman of the Company. 


Mr. Cyr. Watts, managing director of Messrs 
Richard Thomas and Company, Limited, has been 
elected chairman of the board of directors of the London 
Iron and Steel Exchange, Limited, 28, Essex-street, 
Strand, London, W.C.2, in succession to the late Mr: 
James Whitby, who had held that office since th« 
establishment of the Exchange. 

WeELiwortHy Piston Runes, LiMirep, 3%, 


London, 8.E.1, are to open a new 
21-22, Rose-lane, Canterbury, 


MEssrs. 
Blackfriars-road, 
service depot at 
September 1. 


on 








CONTRACTS. 


Messrs. Cowans, SHELDON AND Company, LIMITED, 
Carlisle, have received orders from the London and 
North Eastern Railway Company for a 70-ft. articulated 
turn-table to be installed at Goodmayes, Essex, and a 
60-ft. articulated turn-table to be installed at Felixstow« 


Messrs. INTERNATIONAL ComBusTION, LimireD, Ald 
wych House, Aldwych, London, W.C.2, have received 
orders for two boiler plants. One follows a previous 
order from the Australian Iron and Steel Company and 
comprises a Lopulco pulverised-fuel-fired boiler, com 
plete with milling plant, air-heaters, draught plant and 
stacks; the evaporation is to be 100,000 lb. per hour 
The other is a stoker-fired unit for the Zwartkopjes 
power: station of the Rand Water Board. Five orders 
for coal-handling plant have been received, namely, from 
the City of Bradford Electricity Department ; the County 
Borough of Southampton Electricity Department: the 
Kelty Colliery of Messrs. Fife Coal Company, Limited ; 
Messrs. Ivor Power Specialty Company, Limited ; and 
Messrs. Yarrow and Company, Limited. 


Messrs. Horsetey BripGk anp THomas PiGcort 
Limrrep, 22, Carlisle Place, Victoria-street, London. 
S.W.1, have secured a contract from the London and 
North Eastern Railway Company for a water-softening 
plant, which is to be installed at Kirton Lindsey to 
supply soft water for locomotives. 


Messrs. Davy AND UNITED ENGINEERING COMPANY. 
Limrrep, Park Iron Works, Sheffield, 4, have received an 
order for rolling-mill plant for the new steelworks, to be 
installed by Messrs. The Steel Corporation of Bengal. 
Limited, India. The plant will comprise a 34-in. reversing 
rail, section, sheet-bar and billet mill, with all auxiliary 
machinery, such as manipulators, roller tables, skid 
gears, shears and hot saws. 








Concrete Water Towers.—The Cement and Con 
crete Association, 52, Grosvenor-gardens, London, 8.W.1, 
has issued a brochure entitled Concrete Water Towers 
This contains numerous examples of modern reinforced- 
concrete water towers in which the endeavour has been 
made to combine efficiency with graceful design. 





METALS IN ARCHITECTURE.—A recent special issue o! 
The Architectural Review is entirely devoted to metals 
The ground covered includes aj] metals employed i» 
architecture, with the exception of structural steel, 
which has previously been dealt with in a separate issue 
The main purpose of the number is to give architects 
authoritative information on the occurrence, production, 
manufacture and application of metals. In the section 
devoted to application are to be found interesting chapters 
on metal chairs and furniture, windows, door furniture, 


railings, shop fronts, grilles, &c. The whole issue 1s 
admirably well illustrated. Copies, price 2s. 6d. net, may 
be obtained from Messrs. The Architectural Press, 


Limited, 9, Queen Anne’s-gate, London, 8.W.1. 


Discussion ON Reaction Kinetics._-A general dis- 
cussion on * Reaction Kinetics * will be held under the 
auspices of the Faraday Society in the Chemistry Theatr 
of the University of Manchester, from Monday, Septem- 
ber 13, to Wednesday, September 15. The object of the 
discussion is to clarify certain aspects of the reaction 
velocity problem, and further, to review such facts which 
either seem to bear most directly on these aspects, of 
represont a body of knowledge suggestive of further 
development of the theory of reaction velocity. Twenty- 
one reports have been prepared by Professors H. Eyring. 
M. Polanyi, E. Wigner, P. Debye, R. H. Fowler, ©. N 
Hinshelwood, C. K. Ingold and others. It is proposed 
that a subsequent discussion of the Faraday Societ) 
should deal with wider aspects of reactivity from the 
point of view of organic chemistry. Further particulars 
regarding the meeting may be obtained from the secretar) 
of the Society, 13, South-square, Gray’s Inn, London, 

r.C.1. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Rising Coal Exports——During the first six months of 
this year the Port Authority of Goole reports that 
475.750 tons of coal were exported to foreign countries 
ind coastwise from that port. This shows an increase 
of 154,770 tons on the corresponding period of 1936. 
Coke shipments totalled 79,329 tons, an increase of 
36,617 tons. Bunker-coal shipments increased by 3,879 
tons, and pitch shipments by 5,543 tons. Exports from 
Hull have also developed in the same way. In July 
they totalled 93,843 tons, as compared with 50,976 tons 
for the corresponding month last year. For the year 
to date, 520,960 tons have gone abroad from Hull, as 
against 345,344 tons for the corresponding period of 1936. 


Iron and Steel.—Enquiries at representative steel and 
engineering works show that the flow of orders is stronger 
than a year ago. Contracts for raw and semi-finished 
materials and finished engineering products are steadily 
accumulating. Full-time working is assured for many 
months ahead. Messrs. The Park Gate Iron and Steel 
Company, Limited, have made a fortunate discovery. 
lronstone clay has been found at their brickyard adjacent 
tothe works. Itis stated to give 10 per cent. to 15 per 
ent.more iron yield than the ore from Leicestershire 
and Northamptonshire. The bed is being worked at the 
present time, and the product conveyed directly to the 
blast furnaces. Producers of foundry pig iron have 
formed an. association under the name of Foundry Pig- 
Iron Producers’ Association. Mr. E. J. Fox, chairman 
of Messrs. Davy and United Engineering Company, is 
the first chairman, with Mr. H. H. Beresford as vice- 
chairman, and Mr. R. B. Blaker, of Chesterfield, as 
secretary. Many leading firms are identified with this 
new organisation. A start has been made with im- 
provements to Doncaster Central Station of the London 
and North Eastern Railway Company. A preliminary 
step in this 300,0001. reconstruction scheme has been 
the placing of a steel-girder double-track bridge weigh- 
ing 150 tons and more than 100 ft. long over the 
Sheffield and South Yorkshire Navigation Canal. This 
bridge, which is to be used for vehicular traffic, will 
provide ready access to the goods yard in Marshgate. 
The general demand for railway rolling stock shows 
improvement. Rails are in strong request on both home 
and overseas account. Messrs. Craven’s Railway Car- 
riage and Wagon Company, Limited, have received an 
order from Rhodesia for railway rolling stock. They are 
ilso to supply three passenger brake vans, which will 
have to be transported to Southampton Docks by special 
carriers, owing to the difference in gauge of the Rhodesian 
and English lines. 


South Yorkshire Coal Trade.—The continued strike of 
haulage lads at several pits has hindered production. 
Distribution has been hampered owing to the fact that 
some of the pits involved are in the same group. On 
inland account the demand for industrial fuel is excep- 
tionally brisk. Steam coal is in demand by railway 
companies and small coal is quickly purchased by elec- 
tricity works. Coke is a strong market. The housecoal 
position shows little change, consumption being of 
seasonal dimensions. Quiet conditions feature the export 
market. Supplies are fairly steady, but inquiries are not 
coming to hand at the rate anticipated; competition 
from Germany is more marked. The latest quota- 
tions are: Best branch handpicked, 26s. to 27s. 6d. ; 
best South Yorkshire, 23s. 6d. to 25s.; best house, 
21s. to 228.; best kitchen, 17s. 6d. to 198.; best Derby 
selected, 22s. 6d. to 23s. 6d.; best Derby seconds, 21s. 
to 22s.; best Derby brights, 18s. 6d. to 20s.; best large 
nuts, 17s. 6d. to 188. 6d.; and best kitchen nuts, 16s. 6d. 


to 17s, 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—There was again very little 
'mprovement in the interest displayed by buyers in 
hoth the home and foreign trades on the Welsh steam 
coal market last week. The amount of fresh business 
oncluded was consequently disappointing, but in spite 
of this most collieries were still in a favourable position 
and had sufficient orders on hand to keep them busy for 
some months to come. The amount of coal on offer, 
which was curtailed as a result of the recent holiday 
'‘nterruption, remained very restricted, and in a number 
of cases collieries were hard pressed to maintain deliveries 
inder standing business. As a result, buyers found it 
nereasingly difficult to cover their needs, particularly 
for the favoured grades, and the shortage should become 
more pronounced when the usual seasonal improvement 
in demand matures towards the close of this month. 
\ firm tone ruled in consequence for prompt shipments, 
while for the forward loading positions the outlook was 
more favourable. Large coals were offered with more 
reserve, and current productions moved off satisfactorily. 
The small kinds were not so easy to secure as has been 
the case of late, while the washed kinds were only 
very sparingly available and were firm. The sized sorts 
remained well sold over a long period ahead, and the 
dry nuts and peas and beans were extremely scarce and 
strong. Throughs were steadily absorbed. Cokes were 
again in insufficient supplv to satisfy the demand, and 
high figures still ruled. Patent fnel and pitwood were 
'mited but unchanged 


m and Steel__-There was no notable change in the 
Position in the iron and steel industry cf South Wales 
nd Monmouthshire last week. A good demand was 
still encountered, although the volume of business that 
could be arranged was very limited as most concerns 
were concentrating on completing contract commitments. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—Usual annual holidays have 
held up business this week, but the output of Cleveland pig 
has been increased by the suspension of calls forsteelworks 
iron, which has enabled basic stacks to be temporarily 
transferred to the production of the foundry kind. Local 
users of the latter are better placed as regards supplies than 
for some time, but arrears of delivery are still heavy 
and consumers fear difficulty in obtaining adequate 
supplies in the near future. Foundry owners, however, 
expect to be able to turn out more tonnage next week 
than has been possible of late. Exporters have managed 
to obtain a little iron for shipment against long-standing 
contracts. New business is still almost impossible, and 
there is continued absence of indication of an early per- 
manent material enlargement of output. Recognised 
market values are stabilised at No. 3 Cleveland at 101s., 
delivered to customers within the Tees-side area. 


Hematite—Makers of East Coast hematite are in a 
position to distribute heavy tonnage, and they will, be 
more favourably situated in that respect when the 
renovated furnace at the Normanby Ironworks is put 
into blast. They claim to have steadily covered the actual 
requirements of home users during the recent stringent 
period, and are now less reluctant than for a considerable 
time to release iron sold to the Continent by merchants 
and much overdue for shipment. 
place substantial orders for almost any delivery, but 
producers hesitate to renew expiring contracts and the 
prospect of extensive new transactions is not bright. 
Uncertainty is felt as to the movement of market values 
in the last quarter of the year. Quotations at present are 
governed by No. 1 hematite at 123s., delivered to North 
East England and to Scotland. 

Basic Iron.—Producers of basic iron continue to 
retain the whole output for use at their own steelworks, 
and the quotation of 100s. is quite nominal. 


Foreign Ore.—Consumers of foreign ore are regularly 
receiving adequate supplies, and substitutes for Spanish 
products that are coming to hand are giving satisfaction. 
Buyers have good contracts to draw upon, but new 
purchases are not easily made. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is passing into use as it becomes 
distributable. Sellers have good order books and are 
disinclined to discuss new business. Buyers would 
readily make extensive purchases at the equivalent of 
good average qualities at 40s. delivered here. 

Manufactured Iron and Steel.—As is usual, semi- 
finished and finished iron and steel works are closed 
this week for the recognised annual holiday. Manu- 
facturers have taken advantage of the suspension of 
operations to carry out necessary repairs to plant that 
has been running at high pressure for a considerable 
time. Adequate supply of steel semies is promised, but 
little hope is entertained that the production of finished 
material will soon be sufficient to satisfy customers’ 
demands. Domestic requirements continue to absorb 
the bulk of the supply, but exports of finished steel are 
on a substantial scale and likely to increase further. 
Among the principal market quotations for home trade 
are: Common iron bars, 131. 5s.; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 92. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d. ; steel constructional rivets, 
161. 5s.; steel boiler plates, 111. 188.; steel ship, bridge 
and tank plates, 111. 8s. ; steel angles, 111. 0s. 6d. ; steel 
joists, 111. Os. 6d.; tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 2s. 6d.; fishplates, 141. 28. 6d.; black 
sheets No. 24 gauge, 15/. 15s.; and galvanised corru- 
gated sheets No. 24 gauge, 19/. 10s. 








CanaDiAN Com™MITTEE OF THE INTERNATIONAL 
ELECTROTECHNICAL Commiss1on.—The Canadian Com- 
mittee of the International Electrotechnical Commission, 
which was originally under the auspices of the Canadian 
Engineering Standards Association, National Research 
Building, Ottawa, has been disbanded and the work has 
been taken over by the Electrical Committee of the 
National Research Council. The C.E.8.A. is now 
represented on this latter Committee by Professor C. V. 
Christie, chairman of the C.E.S.A. sectiona] committee 
on electrical work. 


British STANDARD DIMENSIONS FOR MACHINE TooL 
ELeMEents.—The British Standards Institution, 28, 
Victoria-street, London, S.W.1, has recently issued 
Specification No. 739-1937 for dir ions ‘of hi 
tool elements, including milling-machine spindle noses 
and arbors, tee slots for milling-machine tables, spindle 
noses for drilling machines, and spindle flanges for 
combination turret and capstan lathes. The specification, 
the price of which is 2s. 2d. post free, forms one of the 
series of British Standard Specifications for machine-tool 
accessories. 








PoLtaRoIpD AND PotartseD Licut.—An interesting 
pamphlet dealing first with the nature and properties of 
the light-polarising material Polaroid, and then explain- 
ing, in a commendably clear and simple manner, the 
production and properties of plane-polarised light, has 
been written by Professor A. F. C. Pollard, A.R.C.S., 
A.M.1.E.E., and published by Messrs. Polaroid Products, 
Limited, 39, Lombard-street, London, E.C.3. The text 
is illustrated by numerous diagrams and by reproductions 
of photographs showing how Polaroid may be used in 
photography for cutting out unwanted reflections. The 
material, of course, has many other applications, some 
of which were referred to on page 235 of our 142nd 
volume (1936). The price of the pamphlet is ls. 


Buyers would readily |. 


NOTES FROM THE NORTH. 


Grascow, Wednesday. 
Scottish Steel Trade.—Very little change has taken 
place in the steel trade of Scotland during the past week, 
and with all plant running at full pressure the output 
is on a very large scale. The heavy demands of ship- 
builders are being met in a fairly satisfactory manner, 
and most other consumers are receiving supplies approxi- 
mately equal to their immediate requirements. The raw 
materia] position is rather better at the moment, but 
the future is still uncertain, and further endeavours are 
to be made to encourage the collection of the dormant 
tonnage lying all over the country. In the black-steel 
sheet trade much activity exists and all classes of con- 
sumers keep up a constant pressure for deliveries. Order 
ks are so well filled that practically every ton pro- 
duced during the next few months is earmarked. The 
demands of the motor industry are exceedingly heavy. 
while the tonnage now being used for domestic appliances 
of one sort and another is on a scale unheard of in former 
days. Makers of sheets are fairly well placed for supplies 
of raw material at the present time. Prices are very 
firm, and are as follows: Boiler plates, 11/. 18s. per 
ton; ship plates, 11/. 8s. per ton; sections, 111. 0s. 6d. 
rton ; medium plates, 131. per ton ; black-stcel sheets, 
Yo. 24 gauge, in minimum 4-ton lots, 15/. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 19/. 10s. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland continue busy, and with well-filled 
order books the outlook for the near future is quite 
satisfactory. The re-rollers of steel bars are in a similar 
position and are experiencing a very strong pressure 
from their customers for deliveries against contracts. 
Raw material, while sufficient for the moment, is none 
too plentiful, and the future causes some concern. The 
following are the current prices: Crown bars, 131. 15s. 
per ton for home delivery, and 131. 5s. per ton for export ; 
and re-rolled steel bars, 111. 18s. per ton for home 
delivery, and 111. per ton for export. 


Scottish Pig-Iron Trade.—The position in the Scottish 
pig-iron trade is without change and the output from 
the furnaces in blast [is being rapidly taken up; 
stocks are almost sunknown. So great is the demand 
that producers are finding difficulty in keeping some of 
their customers supplied with their actual requirements. 
Prices are strong and the following are to-day’s market 
quotations: Hematite, 61. 3s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steelworks ; and 
foundry iron, No. 1, 51. 15s. 6d. per ton, and No. 3, 
51. 13s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, August 14, amounted to 196 tons. Of that 
total, 171 tons went overseas and 25 tons coastwise. 
During the corresponding week of last year, the figures 
were 61 tons overseas and 26 tons coastwise, making a 
total shipment of 87 tons. 


Admiralty Contracts.—Of the orders for ten boom 
defence vessels of the 1937 programme which the 
Admiralty have decided to place, six will be constructed 
in Scotland—four at Renfrew and two at Aberdeen. 
The successful firms, to build two each, are Messrs. 
Lobnitz and Company, Limited, Renfrew; Messrs. 
William Simons and Company, Limited, Renfrew ; and 
Messrs. John Lewis and Sons, Limited, Aberdeen. 








Jornt CommIrTreE on MATERIALS AND THEIR TESTING. 
—tThe first technical di ion under the auspices of 
the Joint Committee on Materials and their Testing will 
be held in the large hall of the College of Technology, 
Manchester, on Friday afternoon and evening, Octo- 
ber 29, commencing at 2.30 p.m., and terminating at 
about 7.30 p.m. Three papers on notched-bar impact 
testing have been promised, namely, “‘The Physical 
Meaning of Impact Tests,” by Professor R. V. Southwell, 
F.R.S.; “ Some Aspects of the Notched-Bar Test,” by 
Mr. L. W. Schuster;) and “The Development and 
Present Position of Continental Research on the 
Notched-Bar Impact Test.”” by Dr.-Ing. Max Moser. 
The Manchester Association of Engineers, who are organ- 
ising the meeting, have undertaken to supply advance 
copies of the papers and to publish the complete pro- 
ceedings. Applications for tickets of admission and for 
advance copies of papers should accordingly be made to 
the secretary of the Association, St. John Street Chambers, 
Deansgate, Manchester, 3. 





Kimo.opoarD PANELEING Boarp.—A new panelling 
board, which is a compound of asbestos and diatomaceous 
earth, and to which the name Kimoloboard has been 

iven, has recently been placed on the market by Messrs. 

llactite and British Uralite, Limited, Lincoln House, 
296-302, High Holborn, London, W.C.1. It is claimed to 
ss many highly desirable characteristics, among 
which are those of being completely incombustible and 
capable of withstanding high temperatures without 
cracking. It is, stated, moreover, that the material can 
be planed, sawn and drilled with all the ease of wood, 
that it can be nailed or screwed even near the edges 
without fear of splitting, that it will not warp or shrink 
after fixing, and that it is an excajlent insulator. The 
material has a clean plaster-like surface, light buff in 
colour, which may be painted or distempered if desired. 
The standard thickness of the board is % in., but other 
thicknesses in excess of this are made to special order 
for quantities. The standard width of boards is 4 ft. 
and the lengths range from 10 ft. down to 4 ft. The 
approximate weight of the in. board is 1-4 Ib. per 





square foot. 
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FUEL BRIQUETTING. 

Ir is a curious fact, possibly psychological in 
origin, that fuel users in certain countries do not 
| appear to take as kindly to briquettes as to the 
same fuel in its natural state. This is, no doubt, 
largely a matter of usage. There is still in many 
| households a similar prejudice against the gas 
fire, although this quickly disappears with experi- 
ence of the convenience and labour-saving achieved 
by having fuel on tap. What prejudice there 

pany, 39, Queen-street, Melbourne, C.1. may be against briquetted fuel does not appear 
— chon oon $1. BA, 5 Sree Batter, |Teally to be deep-seated, for there is no difficulty 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, | in selling the amount of this type of manufactured 

fuel that is produced annually. Some countries 


, Limited, 70, King- -street, East, Toronto, Ont. 
JENMARK, ¢ a ? 
‘openh gen : Technical Press Bureau, Godshanegade, 1. seem to favour it much more than others. For 
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France and French African possessions took 233,921 
tons, the Argentine 188,305 tons, and of the other 
countries, only Italy, with 65,022 tons, took more 
than 40,000 tons. Of the other European countries 
that import so much of our coal, only those situated 


Wellington, 


41 and 43. 
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Bloemfontein, Durban and Various branches and hook- Briquetting in this country is primarily a Welsh 
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industry, since of the 803,030 tons of coal used for 
this purpose in the year 1935, no less than 720,644 
tons, or over 90 per cent., came from Wales ; 
England and Scotland each provided some 40,000 
tons. If a closer examination is made of the type 








of coal briquetted, it will be found that 679,704 tons 
represent steam coal, and, in 1935, the anthracite 
used only amounted to 944 tons, while house coal 
accounted for 65,040 tons; tne remaining 57,342 
tons comprised miscellaneous coals that do not 
properly fall under these heads. 

The primary purpose of briquetting is to raise the 
value of an inferior fuel to a saleable level. In the 
past, there has been little use for the dust derived 
from mining anthracite and steam coals, and it is 
natural that these coals should be briquetted. The 


7 | dust from coking coals, however, finds a ready outlet 


in the coke oven and gas retort, but it is not easy 
to understand why the dust from the non-coking 
slacks of other districts should not have been 
briquetted. No doubt the free-burning nature of 
such material has something to do with the matter, 
since it is easier to burn slack and dust of a bitu- 
minous coal in boilers than that from a steam coal 
or an anthracite. The explanation of the small 
amount of anthracite briquetted in 1935 was 
doubtless to be found in the inherent difficulties in 
briquetting this somewhat inert material, difficulties 
to which further ‘reference will be made later. 
Conditions in the Welsh field are, however, changing, 
and the future of the briquetting industry at present 
appears to be uncertain. Not long ago there 


5 | existed great dumps of anthracite and steam coal 


duff ; to-day these dumps have largely disappeared. 
and the reason is to be found in pulverised-fuel 
boilers. 

The Swansea power station, for example, is 
largely fired with steam-coal duff, a fuel which 
still, however, commands only a low price. It will 
be remembered, for instance, that in the recent 
Parliamentary debate upon the Caledonian Power 
Bill, promoted for the purpose of establishing a 
calcium - carbide factory in Scotland, Captain 
Ramsay, in opposing the measure, stated that in 
a contract made by the Swansea Corporation with 
the Amalgamated Anthracite Company for a supply 
of anthracite duff for power purposes extending 
over the next 30 years, the price was fixed at 5s. a 
ton. If there were no difficulties in briquetting 
anthracite duff, it would not pay to sell it unpro- 
cessed at 5s. a ton, and it is also clear that such 
difficulties do not exist in the case of steam-coal 
duff. At the other end of the fuel scale, practically 
no attempt has been made to briquette British peat. 
This may be due to the fact that our coal supplies 
are as yet too abundant to make the enterprise 
worth while, though if a suitable process could 
be devised, there might be scope for it in Ireland. 
Germany leads the world in briquetting, but in her 
case most of the briquettes are produced from brown 
coal. According to Statistiches Heft des Bergbau- 
vereins, Essen, issued in December, 1926, the 
quantity of brown coal briquettes produced during 
the year 1925, in that country, amounted to 334 
million tons, while some 5 million tons of coal 
briquettes were produced in the same period. 

A very complete analysis of the briquette situation 
as it exists in North America has recently been pub- 
lished by the Canadian Department of Mines and 
Resources under the title of Fuel Briquetting. This is 
by Messrs. R. A. Strong, E. Swartzman and E. J. 
Burrough, and brings out the differences between 
conditions there and in Europe.* In North America 
it is desired to briquette a variety of substances, 
such as wood waste, peat, lignite, bituminous coal, 
semi-anthracite, and anthracite, coke breeze, and 
petroleum coke fines. The history of the industry 
in Canada itself makes rather depressing reading, 
and consists in the main in a long series of commer- 
cial failures, dating from the closing decade of the 
last century. The prime causes of this lack of 
success have been five in number. In the early 
days there was lack of technical knowledge, as 
there is in most young industries, so that develop- 
ments were made with difficulty, and by the expen- 
sive method of trial and error. There also appears 
to have been lack of market research, little or no 
care being taken to adapt the product to the market 
it was expected to serve. This difficulty does not 
apparently affect other countries to the same extent 
as in America, since distances are not so great and 
eae are accustomed to a wider range of fuels. 





* Bepertenens of Mines ant ‘essere, Ottawa, Mines 
and Geology Branch. [Price 25 cents. net.] 
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Even when the product was suitable to the market» 
its cost was often out of proportion to that of | 
untreated lump coal. A further vital cause of 
trouble was the failure to recognise the fact that 
coals, from anthracite to lignite, vary widely from 
one district to another, and a technique which 
may have been highly suitable for European coals, 
might be unsuitable for American conditions. All 
too often, briquetting plants were insufficiently 
financed ; and finally, many plants appear to have 
been built of wood, and there is a distressing 
reiteration in the records of the words: ‘‘ Burned 
never rebuilt.”’ 

On the technical side, investigation shows that 
coal-tar pitch and petroleum residues are the best 
briquetting media, bearing in mind the necessity 
for producing briquettes that will withstand weather- 
ing and handling and will be water-proof. A variety 
of other substances are used in different parts of 
the world—even clay and Portland cement have 
been pressed into service !—-but flour wastes, starch 
and sulphite liquor have proved serviceable. Such 
substances, however, are of more value as a filler, 
enabling the proportion of pitch to be reduced, 
than as the real briquetting agent. The difficulty 
with pitch and petroleum, of course, lies in the 
smoke produced on combustion, so that what is 
really a good smokeless fuel may actually be con- 
verted into a smoky briquette. In this connection 
the briquette stoving process of the British Coal 
Distillation Company is worthy of note, for which 
it is claimed—-apparently with good reason—that 
the breakage in stoving amounts to only 2 per cent., 
while the resulting material is left with a sufficiently 
high volatile matter content to render it readily 
combustible. 

Each of the materials that it is desired to briquette 
in various parts of the world has its peculiarities. 
Peat, as is known, contains so much water 
that it has resisted practically all attempts to 
briquette it commercially. It seems to be fairly 
established, according to the Canadian review, 
that, on this account, the cost of manufacture of 
peat briquettes using some form of binder is about 
twice as much as that of making briquettes from 
anthracite or coal. Lignites will 
briquette readily if, like the German variety, they 
contain an adequate amount of bitumen extractable 
by carbon bisulphide, when briquetting may be 
conducted with a binder, or without a binder under 
a pressure of about 10 tons per square inch. Ontario 
lignites are, lacking in this desirable 
bitumen ‘content. The true coals are briquettable 
according to their rank. It has been shown by the | 
Fuel Research Laboratories of the Department of | 
Mines, Ottawa, that ‘the briquetting amenability 
of a bituminous coal bears a similar relationship | 
to its rank as does the coking property,’ which 
seems to be a important conclusion. The | 
report in question adds that “it is evident that | 
blending is equally necessary for the production | 
of a good briquette from bituminous coals as it is 
for the production of the best quality coke.” On} 
this very account the anthracites cannot be bri- | 
quetted without a binder, while with a binder | 
so much pitch is required that the resulting product | 
is smoky and inferior to the original coal. Attempts | 
have been made to carbonise briquettes to reduce | 
the production of smoke, but apparently in America | 
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without success, though the process is being con- 
ducted successfully in this country. 

The economic results of briquetting depend on 
capital outlay and on the running costs, of which | 
the greatest is the cost of the binder. In this 
direction, of course, the market fluctuations of 
pitch do not assist the establishment of a stable | 
briquetting industry. Briquetting costs will vary | 
also with the nature of the material to be treated, | 
the pressure required, and whether the material | 
must be artificially dried, before being put through 
the process, to the practical limit of 5 per cent. of 
water. in the report, some briquetting costs are 
quoted for a plant of 20,000 tons per annum in| 
New Zealand, showing that 30 per cent. of the total | 
cost in that case is due to labour, 25-3 per cent. 
to interest (at 8 per cent.), and depreciation (at 
10 per cent.), 13-8 per cent. to power, 10-3 per| 
cent. to office and staff, 8 per cent. to repairs, 3-4) 
per cent. to steam, and the remaining 9-2 per cent. 
to incidentals. 


PROGRESS IN FOOD 
PRESERVATION. 


Foop is of such importance to the human 
being, and its supply, preservation and storage, 
no less than its production, are of such importance 
to the inhabitants of this country especially, that 
it is perhaps surprising that it required the stress 
of war to call into existence a body which would 
investigate the various problems connected with 
these matters. Since then, however, considerable 
progress has been made in many directions, in which 
the engineer has played a leading part; and the 
Report* of the Food Investigation Board for 1936 
(under which title the body just referred to is now 
known) indicates that the work is steadily becoming 
more and more comprehensive. That being so, 
it is satisfactory to find that the Board realises the 
need of the closest co-operation with both the 
technicians and industrialists, for whom it is really 
working, and suggests that this co-operation should 
cover a more extensive field than it has done in the 
past. 

Actually, of course, a good deal has already been 
done in this direction. A Consultative Group 
(Shipping) was formed in 1931 to deal with all the 
work that bears on the improvement of conditions 
in the overseas transport of foodstuffs. This was 
followed in 1935 by a second similar group consisting 
of representatives of manufacturers of refrigerating 
plant, and has held regular meetings with the 
members of the Engineering Committee. It is 
not surprising to learn that this movement has 
already proved its value and we hope the work 
will be both continued and extended. It would, 
for instance, seem advisable that somehow or 
other representatives of home agriculture should be 
brought into the picture ; for, as the Report points 
out, where research on foodstuffs is concerned, the 
distinction between production on the one hand, 
and transport, storage and other post-production 
processes on the other, tends to be artificial. The 
fact that a product is stored or is to receive other 
treatment should be borne in mind while and before 
it is being produced. Producers, therefore, require 
specifications to which to work, and although a 
great deal yet remains to be done before these 
can be prepared, it is already possible in some 
measure to lay down what is required, say, from 
an apple that is to be stored. As research progresses 
it is confidently anticipated that the specifications 
will also increase in scope and accuracy. It will 
also be necessary, however, to examine the product 
in terms of the specification, so that the producer 
may know how far his efforts towards improvement 
are meeting with success. 

It is quite clear from the Report that a good deal 
of the investigation that will be necessary for all 
these purposes falls under the heading of engineering. 
For instance, the work carried out in the “ experi- 
mental hold” at the Ditton Laboratory on a new 
system of refrigeration by air circulation may be 
so described. This system has now been adopted 
in various forms in new tonnage. The same applies 
to the “jacket’’ system of refrigeration by the 


| circulation of cold air, which has been tested during 


the past vear. In this the whole of the air in 
circulation is passed first through the cargo and 
then, through a jacket, over the walls. Thus, by 
arranging the air flow in series the heat of the 
cargo is removed first, and subsequently the heat 
leaking through the insulation is dealt with sepa- 
rately. In other systems the air flow is in parallel 
and there is no control of the proportion flowing, 
respectively, through the cargo and over the walls. 
With the jacket system this disadvantage is re- 
moved and the scatter in temperature has been 
reduced, the mean deviation being only 0-2, com- 
pared with 0-38 which was the best previous figure. 
The effect of heat leakage through the insulation 
on the distribution of temperature in the cargo 
was almost imperceptible, although the conditions 
were made exceptionally severe by supplying addi- 
tional heat to the inner surface of the walls. This 
result was unexpected, since the air is exposed on 
delivery to heat leaking through the roof, and, as 
a result, there is an increased scatter in the temper- 


* Report of the Food Investigation Board for the Year 
1936 
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ature horizontally. This increased scatter js, 


however, almost exactly counterbalanced by the 
decrease in the vertical temperature gradients, 
This is brought about by the increased evaporation 
from the fruit, and this increase in evaporation jis 
due in turn to the increased dryness of the air. 

Work is being continued on the transfer of heat 
from fruit, particularly in relation to problems of 
pre-cooling. The important part played by con 
vective currents inside the package is shown by 
some of the observations. The use of milk of lime 
for absorbing carbon dioxide from the atmosphere 
of gas stores has been studied, and investigations 
have also been made into the hygroscopic properties 
of animal membranes with a view to developing a 
method of measuring relative humidity in normally 
inaccessible situations, such as gastight chambers. 

Some interesting work has also been done on the 
materials used for canning. A study of specimens 
of pure tin immersed in N/10 citric acid through 
which air was bubbled at controlled rates showed, 
that corrosion increased progressively with the rate 
of bubbling. It even continued at an increased 
rate after the rate of dissolution of the tin exceeded 
that of the conversion of the dissolved salt from the 
stannous to the stannic state. In some of the tests 
the corrosion was one hundred times greater than 
under static conditions. It was also found that 
an increase in the concentration of oxygen dissolved 
in various corroding media usually caused an increase 
in the rate of corrosion of aluminium. 
however, where the media used was 0-5 per cent 
citric acid and 2 per cent. sodium chloride, both the 
total corrosion and the corroded area were con- 
siderably reduced by raising the pressure to 2 atmo- 
spheres. The depth of pitting in the corroded area 
was, however, increased. The comparison of 
different methods of preparing specimens of steel 
for corrosion tests indicate that there is no satis- 
factory alternative to emery. 

As regards tin plate, it has been suggested that 
an acid test for porosity, based on the estimation 
of the amount of iron dissolved from a definite 
area under specified conditions, might be 
This might be employed in conjunction with 
McNaughton’s hot water test: for porosity and would 
supplement it in certain respects. 


In one case, 


used. 








NOTES. 
THE ATLANTIC CROSSING. 


THE best times for the Atlantic crossing have 
frequently been made towards the end of the 
summer, and in making record journeys both to and 
from the United States at the end of July and the 
beginning of August, the Normandie has followed 
the tradition of earlier liners in the time of the year 
selected for the performance. In making records in 
both directions on a single round trip, however, she 
has achieved a performance which is less usual. 
On her outward voyage, the Normandie reached the 
Ambrose Lightship, New York, one minute before 
midnight on August 1, having made the passage 
from Bishop’s Rock, Scilly Isles, in 3 days, 23 hours 
2 minutes, the average speed being 30-58 knots. 
The previous best time for this trip was 4 days and 
27 minutes accomplished by the Queen Mary last 
summer, the average speed in that case being 
30-14 knots. On the return journey, the Normandie 
steamed from the Ambrose Lightship to Bishop’s 
Rock in 3 days, 22 hours 7 minutes, or at an average 
speed of 31-20 knots. The previous record in this 
direction was held by the Normandie herself, the 
time being 4 days, 6 minutes 23 seconds, and the 
average speed 30-99 knots. Although the French 
line and the French nation will justifiably be proud 
of these records, it is possible that the performance 
of the ship on Sunday, August 1, on the outward 
voyage forms more important evidence of her 
technical efficiency and of the value of very large 
liners for the Atlantic crossing. On that day the 
ship ran into the tail-end of a hurricane, a head wind 
of 70 miles per hour being met with, equivalent to an 
actual wind velocity of 100 miles per hour. During 
the worst period the waves were from 30 ft. t 
35 ft. high. The barometer, which stood at 770mm 
at noon on the Saturday, had fallen to 764 mm. by 





noon of the Sunday and to 747 mm. by 4 p.m. that 
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AUG. 20, 1937., 
day. In spite of these conditions the average speed 
of the ship for the day was 31-24 knots and at the 
worst of the storm did not fall below 28 knots. 
In view of the clean lines of the Normandie, and the 
absence of ventilators and other impedimenta on the 
upper decks, this performance may perhaps direct 
the attention of naval architects generally to a closer 
examination of the possibilities of a nearer approach 
to streamlining in large liners. Although by this 
latest performance the Normandie has shown herself 
a more speedy ship than the Queen Mary, it is clear 
that in this respect there is not a great difference 
between them. In view of the fact that they differ 
in almost every other particular, their sea perform- 
ance is a remarkable tribute to present-day naval 
architecture and marine engineering in illustrating 
with what accuracy a liner may now be designed to 
work to a specific sea schedule. 


THe MINERAL WEALTH OF BRITISH COLUMBIA. 


The six principal minerals won in British 
Columbia, in order of their present value, are gold, 
lead, zine, coal, silver, and copper. The total 
value of the output from the mines of the Province 
during 1936 was 54,081,967 dols., an increase of 
upwards of 5,000,000 dols. over the figure for 
1935. It is, moreover, gratifying to note that, 
while the annual value of the mineral production is 
still well below the record high figure of 68,000,000 
dols. attained in 1929, it has increased gradually 
year by year from the very low total of 28,798,406 
dols. recorded in 1932. The annual report of Mr. 
G. 8. Pearson, Minister of Mines of British Columbia, 
for the twelve months ending December 31, 1936, 
shows that the combined value of the lode and the 
placer gold extracted during the year, namely 
15,418,594 dols., represented an increase of 
1,670,000 dols. over the corresponding total for 
1935, and constituted a new high record for the 
metal. Lead, with a value of 14,790,029 dols., 
was a close second to gold, while the quantity 
produced, namely, 377,971,618 Ib., was likewise 
the highest ever recorded. The production of 
zinc, namely, 254,581,393 Ib., fell slightly short (by 
0-7 per cent.) of the high record for quantity set 
up in 1935, but th: value showed an increase of 6-1 
per cent. Coal, the output of which reached 
1,346,471 long tons, valued at 5,772,502 dols., 
cecupied fourth place, with an increase in both 
quantity and value over the previous year’s 
figures of 13-3 per cent. The quantity of silver 
produced increased by 2-9 per cent., from 
9,251,544 oz. in 1935, to 9,521,015 oz. in 1936, 
but the value declined by 28-3 per cent. to 
4,296,548 dols. The output of copper, namely, 
20,806,672 lb., was the lowest since 1900. The 
report adds, however, that the totals for copper 
should again rise during the present year owing to 
the resumption of productive operations at the 
Britannia Mine, on Howe Sound, near Vancouver, 
and the recent re-opening of the Copper Mountain 
property of the Granby Company. It is anticipated 
that, should the mining industry continue to 
function smoothly, there will be further increases 
in the production of gold, lead, and coal, while 
that of zinc is likely to remain more or less stationary 
in quantity, though the value of the metal is 
expected to rise. 

Tue Anopic Coatine oF MaGNesiuM ALLoys. 

Much research work has been carried out on 
magnesium alloys with a view to improving their 
corrosion resistance, and, while complete success 
has not yet been achieved, a good deal of progress 
has recently been made in this direction. The 
remarkable results obtained with the anodic-oxida- 
“on process in the case of aluminium and its alloys 
have prompted attempts to develop similar treat- 
ments for magnesium, and a process along these lines 
which has recently been perfected in the laboratories 
of the United States Bureau of Standards, at 
Washington, by Messrs. R. W. Buzzard and J. H. 
Wilson, and is described in a recent issue of the 
Journal of the Bureau, appears to have shown up 
well under accelerated corrosion tests. Briefly, after 
electrolytic cleaning in which the specimen is made, 
the cathode in a bath containing a solution of 
Sodium carbonate and trisodium phosphate, the 
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containing 10 per cent. of sodium dichromate, and 
from 2 per cent. to 5 per cent. of monosodium 
phosphate. The cathode is of steel, and the 
current density is regulated at between 5 amperes 
and 10 amperes per square foot of anode surface. 
The time taken to produce a satisfactory coating 
is dependent on the composition of the alloy, and 
at 50 deg. C. it varies from 30 minutes to 60 minutes. 
The coating, which, it is stated, is smooth and 
adherent and does not flake off from a sheet when 
this is bent at 90 deg., varies in colour with the 
composition of the alloy, from dull green to black. 
The method employed to determine the corrosion- 
resistance properties of specimens was to measure 
the percentage loss in elongation produced as the 
result of exposure to a 20 per cent. sodium-chloride 
spray at 35 deg. C. In the case of cast bars of a 
magnesium alloy (containing 6 per cent. Al; 0-2 
per cent. Mn, and 3-0 per cent. of Zn) having an 
average initial elongation of 7-8 per cent., the loss 
on bare untreated bars after 10 days’ exposure is 
given as 32 per cent., whereas a bar treated by the 
new anodic process is stated to have shown no 
corrosion on visual examination and no loss of 
elongation in the tensile test. Additional tests have 
shown, moreover, that the anodic film possesses 
satisfactory paint-holding properties, while a further 
advantage is that the process causes no appreciable 
change of dimensions, even on machined surfaces. 
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(Continued from page 188.) 
METROLOGY DEPARTMENT—(conlinued). 


Relativity Experiment.—The principle of the longi- 
tudinally vibrating bar, with its attendant advan- 
tage of a highly constant frequency over a short 
period, has recently been utilised in a most inter- 
esting experiment directed towards one of the 
general conclusions of relativity theory. According 
to the Fitzgerald-Lorentz theory, a body moving 
through space is subject to a contraction of length 
in the direction of its motion relative to the ether. 
It will be recalled that the famous Michelson-Morley 
experiment failed to detect any difference in the 
speed of light whether the light path was along or 
across the direction of motion of the apparatus 
through space. This unexpected result led Fitz- 
gerald, in 1892, to suggest the explanation that the 
length of the framework of the apparatus was 
changed by its motion through space to an extent 
which exactly neutralised the expected ether-drift. 
Subsequent experiments by Morley and Miller 
in 1903 yielded substantially the same result for 
an apparatus framework of different materials, and 
Fitzgerald’s hypothesis was supported by Lorentz, 
who considered that the change of length produced 
by motion is every whit as real as that produced by 
temperature. This change of length is, however, so 
small as to be of the same order of magnitude as 
the experimental accuracy possible with apparatus 
embodying the optical path principle of the Michel- 
son-Morley experiment. Considerable value attaches, 
in consequence, to the Laboratory’s experiment with 
vibrating bars which has been so devised as to yield 
a precision exceeding one part in 10'°, 

The contraction in length of a moving body, 
according to the Fitzgerald-Lorentz theory, is in 


: v2\} E 
the proportion 1 to (1 =) » where v is the 


speed of translation of the body and c is the speed 
of light. In order to obtain a high value of v for 
experimental purposes, advantage is taken of the 
motion of the earth in its orbit round the sun, of 
which the speed is about 30 km. per second, as 
compared with 300,000 km. per second for the speed 
of light. The rotational speed of a point on the 
earth due to the axial rotation of the latter amounts 
to only 0-46 km. per second and may be disregarded 
by comparison with the orbital velocity. An object 
on the earth, therefore, contracts by about 5 parts 
in 10° of its length when its orientation is changed 
from across to along the direction of the earth’s 
orbital motion. 

If 1 be the length, E the elastic modulus and 
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of longitudinal vibration is given by 


aot oe / E 
wey A/S 
and if the length only is affected by motion through 
the ether a frequency change of 5 parts in 10° 
should ensue when the vibrating rod is oriented 
from across to along the earth’s orbital motion. 
It may be, however, that the effect of ether drift 
is also to change the elasticity, or the density, or 
both. It seems unlikely that any such change 
of density would affect the frequency of vibration 
since there is no reason to suppose that the 
motion would not affect the density of the rod 
equally whether it were athwart or along the ether 
drift. A change of elasticity would, however, effect 
the frequency of longitudinal vibration. It follows 
—to anticipate the result of the experiment— that 
if no change of frequency can be detected, either 
there is no change of length or of elasticity, which 
is completely at variance with the Fitzgerald- 
Lorentz theory ; or, alternatively, that a change of 
elasticity occurs which exactly compensates for the 
simultaneous change of length. It will be evident 
from the expression for frequency quoted above 
that a decrease of elasticity equivalent to 10 parts 
in 10° will be required to neutralise the effect on 
frequency of a decrease of five parts in 10° of 
length. 

In the Laboratory experiment* two quartz oscil- 
lators of bar shape were mounted so that one could 
be oriented by steps of 60 deg. with respect to the 
other. Each was 5-43 cm. long, and of square 
cross section, having each side 0-75 cm. long. 
They were finished (by lapping) so as to vibrate 
longitudinally in their first overtone mode at a 
frequency of 100 ke. per sec., and were supported 
rigidly at the two nodes by the method shown in 
Fig. 8, page 210. The bara rests on four adjustable 
points b with its diagonals horizontal and vertical. 
Movement under vibration is prevented by points c 
applied with a light pressure to the opposite faces 
by means of phosphor-bronze springs d. ‘The 
electrodes e¢ at which the oscillating current is 
applied to the bars, are rigidly carried by a pair 
of silica tubes f arranged parallel to the bars. The 
precision of frequency measurement attainable with 
an assembly of this sort is about one part in 10° for 
each oscillator, which is inadequate for the accurate 
determination of an effect amounting to only five 
times that amount. The two oscillating bars were 
accordingly tuned to have a frequency difference of 
approximately three cycles per second, and the 
device was adopted of measuring the beat fre- 
quency by means of a high precision chronograph. 
The circuits used respectively to maintain the 
oscillations in the two bars and to record the beat 
frequency are reproduced in Figs. 9 and 10. With 
regard to the latter, an interesting feature, designed 
in the Metrology Department, is the relay, the 
armature of which consists of a stiff reed of stalloy, 
clamped rigidly at one end and carrying a platinum 
contact point at the free end. The movement of the 
reed follows the changes in current almost instan- 
taneously, the lag being no more than 0-000] second. 
Since there is no external friction to affect the reed, 
the relay can be very precisely adjusted so that the 
value of the current to cause contact corresponds 
to a steep part of the wave form of the current 
supply, and the input current at contact is conse- 
quently very constant. When contact is made the 
relay discharges a condenser C, through the coil 
of one of the chronograph markers, the latter being 
recharged, when contact is broken, by the dry 
battery B through the resistance R,. With this 
arrangement the slowly varying current of the beat 
wave is converted into an abrupt pulse on one pen 
of the chronograph, and compared on the chrono- 
graph chart with seconds signals from a_ high 
precision clock connected to a second pen. <A varia- 
tion of frequency associated with the rotation of 
one of the vibrating quartz bars relatively to the 
other could thus be detected to an accuracy better 
than one part in 10"°, 

The quartz oscillators were mounted in evacuated 
glass vessels and elaborate precautions were taken 
to ensure constancy of temperature and of electrical 


* See Proc. Roy. Soc., A, No. 895, vol. 158, page 606 








metal is made the anode in an anodising bath 


p the density of a rod,:its fundamental frequency 
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capacity during every series of observations. The 
latter comprised several complete rotations of the 
movable oscillator in the same plane as the fixed 
one, and it will be appreciated that one-half a 
complete revolution represents the cycle during 
which any frequency change associated with ether 
drift will be manifest. Observations were made at 
different times of day to ensure that the short 
periods during which the plane of rotation of the 
oscillator is normal to the orbital motion were not 
the only ones covered by the experiments. Simi- 
larly, in order to ensure that the earth’s motion in 
its orbit should not be neutralised by the cosmic 
motion of the whole solar system, and so produce 
approximately no velocity through space, two com- 
plete series of observations were made at an interval 





Fig.8. 
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demonstrate that any form of longitudinal oscillator 
or tuning fork used as a frequency standard is not 


subject to a diurnal periodic effect due to the rota- 
tion of the earth, or to any annual error due to 
change in direction of the velocity of the earth 
in its orbit. 

Volumetric Glassware, Hydrometers and Baro- 
meters.—Apart from the customary routine testing 
of taximeters and their associated gearboxes, the 
remaining activities of the Metrology Department 
have been chiefly concerned with problems arising 
from the standardisation of glassware. There is a 
steadily increasing demand for standardised glass- 
ware for industrial and scientific use, and as far as 
the Laboratory is concerned this involves, on the 
one hand, a large amount of work in collaboration 

with the British Standards 
RS Institution, and on the 
other, a great deal of actual 
testing, consultative exam- 
ination and development 
of proposed designs, and 
organisation of acceptable 
methods of testing. To 








a large extent volumetric 
glassware is still tested on 
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b and d of rubber tubing, the whole being con- 
veniently mounted vertically on an ordinary retort 
stand. The apparatus is charged by filling the 
funnel a with mercury, the stopcock s, being 
closed, and then, with s, also open, cautiously 
opening s, until mercury emerges from the orifice o 
at the end of the inverted U tube. With s, still 
open, 8, is then closed and the mercury fills the 
pipette proper—comprising the limb A e—to the 
level of the automatic zero e, which consists of a 
spherical bulb blown on the end of a tube fitting 
the end of the pipette. Air escapes readily at e¢, 
but mercury is arrested so long as the excess level 
in a over that in e is arranged to be small enough 
to prevent the glass cap from being lifted. When 
the pipette is full, the stopcock s, is closed and deli- 
very of the requisite volume of mercury from o is 
achieved by opening s,. It will be noted in Fig. 11 
that the orifice o is 4 mm. higher than the point h, 
where delivery from the pipette terminates. To- 
wards the end of the delivery operation, when the 
mercury surface is passing down the capillary tube 
gh, the momentum of the flowing mercury causes 
the level to fall below that of the orifice 0. The 
hydrostatic pressure due to the height of o above 
h and the pressure due to the curvature of the 


a gravimetric basis, i.e.,| mercury surface at o immediately tend to restore 
volumes are obtained in-| the mercury surface in gh to a level higher than 0, 





















































anette 4 directly from measure-! but the capillary depression in the narrow tube 
Fig.2. CIRCUIT TO MAINTAIN OSCILLATIONS Fig. 10. CIRCUIT FOR RECORDING BEATS 
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of about four months. Account was also taken of | 
the rotation of the apparatus relative to the earth’s | 
magnetic field, of electric coupling between the two | 
oscillators, and of capacitance changes due to the | 
rotation. } 

The whole experiment has yielded a null result 
within narrow limits of uncertainty equivalent to | 
four parts in 10", which is less than | per cent. of | 
the estimated effect of the earth’s orbital motion. 
lo this exceedingly high degree of precision, there- 
fore, there is no change in the frequency of longi- 
tudinal vibration of a rod due to orienting it along 
or across the direction of its motion through space. 
The experiment is thus a decisive verification of the 
theory of relativity, which affirms that the experi- 
ment must necessarily fail to show by a change of 
frequency whether the bar is moving relatively to 
the ether. If it be accepted, however, as the 
outcome of the Michelson-Morley and subsequent 
repetitions of optical experiments, that the oscillator 
does in fact change its length, then the implication 
is inevitable that the elasticity of the material of 
the oscillator is simultaneously changed to a com- 
pensating extent. A possible explanation, advanced 
by the laboratory, is that there may be some close 
connection between the physical causes which 
determine length and elasticity. It is suggested 
that the dimensions of a body are determined by 
the atomic distance when the atomic forces are in 
equilibrium, and that elasticity is a direct result 
of the operation of the same atomic forces under 
conditions of disturbed equilibrium. It seems at 
least understandable that such atomic forces, which 
are fundamentally of an electric or magnetic nature, 
should be dually affected by the ether drift. For 
the moment further speculation on this most 
interesting physical problem can be left to the 
relativity experts. 
tical 


It is of more immediate prac- 
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importance to note that 
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ments of weights and densities. This method is 
manifestly more laborious than direct comparisons 
of volume, and in certain directions it is now proving 
possible and satisfactory to substitute volumetric 
methods. 

A very ingenious example of the latter, comprising 
an automatic mercury pipette, was recently de- 
scribed in the Journal of Scientific Instruments,* 
from which the accompanying notes and Fig. 11 
are reproduced. The pipette, which was designed 
to deliver successive quantities of mercury each 
having a volume of 0-3125 ml. to an accuracy 
within -}-0-0003 ml., consists of a number of separate 
parts, all of glass tubing, readily dismantled for 


cleaning and assembled for use by connections 


* J. Sci. Insts., vol. xiii, page 156 (1936). 


gk prevents this and the mercury surface comes to 
rest at the bottom of g A where the capillary length 
terminates. A closely reproducible end-point is 
thus ensured and a quantity of mercury equal in 


| volume to that emptied from eh is delivered from 


the orifice 0. This volume is adjusted gravimettri- 
cally during construction by grinding the conical 
end e of the pipette. The times occupied in filling 
and emptying the pipette are 15 seconds and 
10 seconds, respectively. When it is appreciated 
that as many as 1,300 butyrometers—for deter- 
mining the percentage of fat in milk—have been 
tested during the past year, the potential time- 
saving by the use of the automatic pipette are at 
once evident. 

In addition to volumetric apparatus especially for 
use in dairying, medical and general scientific 
research, the department is concerned with the 
maintenance of a wide range of standard hydro- 
meters for reference purposes. The latest British 
Standard Specifications for hydrometers call for 
density to be indicated in grammes per millilitre 
at 20 deg. C. Since this is an easily reproducible 
temperature for precise laboratory work, and since 
there are few, if any, industrial purposes for which 
hydrometers graduated with reference to this 
temperature would prove unsuitable, the Metrology 
Department is advocating its general adoption as 
a means of greatly simplifying hydrometry. A point 
of general interest arising from the test work of 
the past year is the increasing proportion of high 
accuracy hydrometers submitted for calibration. 
Some of them have subdivisions corresponding t? 
a change in density of only 0-0001 gramme per 
millilitre and it has been found that the effects of 
the surface tension of the liquids being measured 
require careful attention in such circumstances. In 
particular, precautions are necessary to avoid surface 
contamination of the liquids in which the hydro- 
meters are to float. As the result of experiments at 





the Laboratory directed to these points, it has been 
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possible to make recommendations as to desirable 
procedure in hydrometry, and these are referred to 
in British Standard Specification No. 718 of 1936 
for Density Hydrometers. As a further example of 
the assistarice rendered by the Laboratory in the 
standardisation of scientific glassware for industrial 
purposes, mention may be made of a recent veri- 
fication of a number of centrifuge tubes used for 
the determination of dirt in milk. The work con- 
sisted in precise determinations of the capacities 
and calibrations of the graduations of various sizes 
of centrifuge tubes used by the Society of Public 
Analysts and Other Analytical Chemists, and the 
result will have a bearing on the formulation of 
* British Standard Specification No. 736-1937 for 
Centrifuge Tubes and Sedimentation Vessels for the 
Determination of Visible Dirt in Milk.” 

Those aspects of barometry which relate it to 
the metrology of glassware have been less prominent 
than usual during the past year. Certainly a new 
reference gauge barometer has been constructed and 
calibrated, but the most important work on baro- 
metry has been the exhaustive testing of a receiver 
for calibrating mercurial barometers directly over 
a wide range of imposed pressures. The procedure 
consists, essentially, in mounting the barometers 
under test, along with a reference standard baro- 
meter, inside the receiver, the latter being a chamber 
in which the air pressure, temperature and 
humidity can be closely controlled over suitable 
ranges. Comparative tests with the new and pre- 
viously employed equipment have established that 
the new and more convenient procedure can be 
introduced without loss either of accuracy in the 
tests or of continuity in the basis of reference. 
Among the more notable barometric work of recent 
months is that of calibrating, on behalf of the 
Royal Aero Club, the instruments used in the higl:- 
altitude record flights of aircraft organised by the 
Air Ministry, and subsequently of computing the 
true altitudes attained from the traces recorded by 
the altimeters. These heights, under the conditions 
prescribed by the Fédération Aéronautique Inter- 
nationale, are computed from charts giving simul- 
taneous indications of temperature and pressure 
throughout the flights. 


(T'o be continued.) 








THE PARIS FAIR. 
(Concluded from page 172). 


DvRING recent years the heating of buildings so 
48 to provide not only a desired temperature, but 
also the greatest degree of personal comfort, has been 
the subject of much study, and there are on the 
market a number of systems employing panels, 
heated by hot water or by electric current, which 
ean be fitted on or into walls, ceilings and floors. 


AKING MACHINE; Messrs. A. GAUDIN. 


is a rapid upward flow of heated air which 
leaves the feet appreciably colder than the head, 
apart from the disadvantage of raising dust from 
the floor to higher levels. As the intensity of 
radiation decreases as the square of the distance 
from the source, heating by ceiling panels possesses 
the former defect, and the feet of a man standing 
erect may be 10 deg. F. colder than his head. Up- 
ward heating gives better diffusion than radiation 
downwards or horizontally, as it is the lower part 
of a room that is lived in. Heating of the upper 
parts adds little to personal comfort, and much 
bodily heat can be lost by contact of the feet with a 
cold floor. 

The Diffuser system of room heating developed 
by M. Dériaz, which we described and illustrated 
three years ago,* employs a grid of hot-water tubes 
placed under the floor, which, however, is main- 
tained at a temperature considerably below that of 
the human body, and not sufficient to produce 
upward currents capable of raising dust. Hitherto 
the modern attempts at floor heating have not 
been very successful, as high temperatures have 
usually been employed, in conjunction with thick, 
heavy, and therefore expensive floors with great 
heat-storage capacity. ‘The method of M. Dériaz 
consists in attaching to the pipes a series of 
aluminium fins, upon which rest flattened and 
ribbed tubular tiles of unglazed earthenware, 
each tile enclosing four of the fins. The heat 
is therefore uniformly distributed and the floor 
temperature can be kept low. There is no strong 
local up-current and the air cooled by windows 
and similar chilled surfaces gradually mixes with 
the warmed air, to be heated in its turn. The tiles 
resting on the pipes form the support for the 
visible flooring, which has been made of marble 
slabs in a number of public and other buildings 
equipped with the system in France and Switzerland 
since the description above referred to was 
published. 

M. Dériaz, whose French concessionnaires are 
Messrs. Chaufiage Gandillot, 143, Boulevard Ney, 
Paris, points out that, if the outside temperature 
is — 5 deg. C. (23 deg. F.) and a room is to be 
heated to 18 deg. C. (64-4 deg. F.), this 
result can be achieved with a temperature of 
68 deg. C. (154 deg. F.) at the heating surfaces if 
radiators are used, or 24 deg. C. (75-2 deg. F.) with 
floor heating. To furnish an equal number of 
calories with an ambient temperature of 18 deg. C., 
the difference is 50 deg. C. by radiator, but only 
6 deg. C. by the floor heating method, the heating 
surfaces being inversely proportional to these differ- 
ences. Similarly, when dealing with incoming air, 
at — 5 deg. C., the differences of temperature will 
be 73 deg. C. with the radiator and 29 deg. C. with 
floor heating, the heat transmission with the latter 





With radiators of the normal pattern there 


* See ENGINEERING, vol. exxxvii, page 88 (1934). 
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‘system being more than three times as great, and 
much more uniform in effect. 

The vibratory method of consolidating concrete, 
to which reference has been made in connection with 
previous Paris Fairs, was again the subject of several 
exhibits, among which may be mentioned the stand 
of Messrs. A. Ducharme, 8, Rue Pierre-Curie, Ivry- 
sur-Seine, the makers of the Altex portable vibrator, 
and also of a road-surfacing machine arranged in 
the manner of an overhead travelling crane, spanning 
the roadway under construction at a height of about 
2 ft. and traversed by a portable oil-engine driven 
electric generator set above the girder, and a 
vibrator-float suspended below. Another applica- 
tion of the Altex vibrator was to be seen on a 
moulding machine constructed by M. A. Gaudin, 
10, Avenue Jean-Jaurés, Arcueil, Seine, and illus- 
trated in Fig. 3, intended for the production of 
fencing posts, curbs, floor beams, or other concrete 
components of approximately uniform section. 
The mould, which is shown in the filling position, 
is made of steel plate and is rotatable about its 
axis in end bearings supported in a channel frame. 
The side plates are arranged to open, to enable 
longitudinal channels to be moulded in the sides of 
the post. 

Underneath the mould is a frame, or chassis, 
as it might be termed, to which various bearers 
can be attached as required, the chassis being 
raised or lowered by means of a lever and counter- 
weight. The mould is filled by a spout or by 
shovel, the vibrator being used to accelerate the 
filling by settling the material. The excess is 
strickled off, and a board is clamped on the top. 
The mould is then inverted in the end bearings and 
the chassis beneath is raised until the steel cross 
bearers take the weight of the board and the super- 
imposed concrete. As, with the vibrator, a rela- 
tively dry mixture must be used, the side plates of 
the mould can be cleared at once, and the chassis 
lowered with the board and post upon it, leaving the 
mould suspended in the end bearings. By means of 
a special trolley with lifters which pass beneath the 
board, the post can be raised from the cross bearers 
and removed to harden. This method obviates a 
common objection to steel moulds for fabricated 
concrete work, that the capital cost of the equip- 
ment is disproportionately high, owing to the 
number of moulds required when the products are 
left in them to harden. 

The cutting of gas threads on the ends of the 
larger sizes of steel and wrought-iron tubes, from 
2 in. to 4 in. internal diameter, is a laborious task, 
as the fine-threaded dies do not clear themselves 
well and the action must be frequently reversed to 
avoid jamming. The cost of thread-cutting, there- 
fore, may be a considerable item in a large heating 
contract and affords opportunity for much wasted 
time if the supervision is at all relaxed. Messrs, 
C. Mingori, 7 and 8, Rue Jules-Vallés, Paris, ex- 
hibited a thread-milling machine designed for work 
of this class, capable of milling right-hand or left- 
hand gas threads on | in. to 4 in. pipes, the threads 
being either cylindrical or conical, or of a combina- 
tion of both forms. A portable model of this 
machine weighs, without bench, 78 kg., or about 
14 cwt. The ring-shaped cutter, which has a series 
of internal teeth, is held in a housing which revolves 
round the pipe, the cutter also revolving with a 
sun-and-planet motion. There are 33 rows of teeth, 
with a good clearance between the rows, the action 
of the successive teeth being to nibble a series of 
small chips from the surface of the pipe. In the 
case of a 4-in. pipe the milling ring makes 16 revolu- 
tions on its own axis, and as it has 102 teeth in action, 
the thread is formed by the removal of 1,632 suc- 
cessive chips. The threads are of the same pitch 
for all the pipe sizes accommodated by the machine, 
and the same ring cutter can therefore be used, 
irrespective of the pipe diameter. The machine is 
supported on trunnions and is held against the work 
by a spring. 

As the cutter wheel revolves round the tube it 
cuts a clean circle, which is little affected by the 
breakage of a single tooth owing to the small cut 
that any individual tooth makes; it is claimed 
that the accuracy of cutting makes it unnecessary to 
overcut a long screw in order to allow a socket to 





pass. If required, a very short piece of tube can 
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be threaded, and when conical threads are cut, 
the degree of coning can be less than that usually 
needed to ensure a tight joint. The makers state 
that youth using the machine can do more 
work than two skilled men using stocks and dies, 
and can produce threads comparable with those 
cutin a lathe. The drive is by a crank and gearing, 
with two speeds, the throw of the crank being 
adjustable. Provision is made for a variable oil 
feed to the work. For workshop use the machine 
is mounted on a bench and has an electric motor 
drive, the motor cradle and coupling being arranged 


cone 





to allow for the spring-controlled movement of the 
cutter against the work. For outside work an electri: 
motor on a wheeled truck has been designed, the 
drive being by means of a geared shaft and a bevel | 
year in place of the hand-operated crank mechanism 
Che driving motor can also be employed to operate 
other portable tools, thus considerably extending 
its usefulness on a large contract. 





INDIA’S IMPORT TRADE, 


Invia’s trade figures for 1936-37 
balance in her favour of no less than 69 million pounds, 
in spite of a considerable reduction in the export of 
gold. This information is afforded by the “ Survey of 
the Import Trade of India for the vear ending 31-3-37,” 
prepared by H.M. Trade Commissioner in 
India. and published by the Department of Overseas 
lrade Incidentally, a little sympathy may be 
expressed for the printer in his sometimes uncertain 
punctuation of rupee figures. Ceylon is content to 
reckon her rupees in conventional millions, but India 
s determinedly to her rather confusing lakhs and 
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The favourable trade balance is primarily due to an 
increase of 23 per cent. in the value of the export 
trade, but there was also a drop of 7 per cent. in the 
value of imports, perhaps an indication of Congress 
influence in favour of * swadesni”’ purchase, and the 
Reserve Bank of India bought sterling to the value of 
‘3 million pounds to equalise matters, Rather curiously | 
the pamphlet gives no tabulated statement of total 
imports under principal heads, but details of the 
position are given under each. Thus, under machinery 
ind millwork the value of imports totalled 10,600,000/., 
of which the United Kingdom’s share was just under | 
seven millions, with Germany and the United States | 
is the chief participators in the balance. The most 
important sub-divisions of this item are textile machi 
nery and electrical machinery, which together account 
sugar machinery, boilers, 


| 


for 37 per cent. of the whole ; 
vil engines and mining machinery follow in the order 
named. Of these, the first, though still the highest, 
showed a drop of 19 per cent., but while the British 
hare fell by 24 per cent. to less than half the total, 
that of Germany considerably increased, and both 
Japan and the United States slightly improved their 
positions There was a rather unexpected rise in 
sugar machinery, as the boom seemed to have spent 
itself, the value increasing by nearly 50 per cent. to | 
713,0001., though with not quite such a large proportion 
ving to British suppliers. Electrical machinery also 
expanded, particularly under the heads * generators, | 
ilternators and dynamos,” and “ turbo-generating | 
sets,”’ both of which practically doubled in value, with 
the United Kingdom taking three-quarters of the trade. 
Boilers, mostly British, showed an advance, as did oil 
engines and parts, while mining machinery went up 
319.0001. to 551,000/., but here Belgium and the 
United States made most progress, the latter almost 
doubling the previous figure and nearly equalling the 
British share Railway and parts, as 
might have been expected, showed a fall, as did sewing 
and knitting while pumping machinery 
practically maintained its status quo. 

With the steady development of the Tata enterprise 
ind other firms, the imports of iron and steel continued 
to decline. Bars fell by nearly 50 per cent., channels, 
wirders and bridgework by a smal! amount, galvanised 
sheets and plates by nearly 20 per cent., tin-plates 
by 25 per cent., and wrought tubes and fittings by 
nearly 30 per cent. Under all these the United 
Kingdom's share was well maintained, but there seems 
every prospect of a further shrinkage. Electrical 
spparatus other than machinery remained much the 
ame, with Great Britain holding her own in such items 
as electric wires and cables, fans, bulbs and meters. 
in telegraph and telephone instruments her position 
improved, but, on the other hand, the United States 
continued to dominate the increasing trade in batteries 
ind the decreasing one in electro-medical apparatus. 
it may be noted that the expenditure on cinema 
equipment and films amounted to 459,000/., while 
wireless apparatus and parts rose to 264,000/., the | 
United States taking 45 per cent., Great Britain | 
, and the Netherlands 11-9 per cent. i 
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ENGINEERING. 
The motor vehicle position has not much changed. 
British cars totalled 6,337 out of 12,939 imported, a 
slight falling off, while the number supplied by the 
United States, 3,870, was practically unchanged. There 
was a marked decline in Canadian cars, balanced by a 
considerable increase in German and Italian, parti- 
cularly the former, which rose from 335 to 813. Lorries 
went up to 9,160, two-thirds coming from the United 
States and only about 13 per cent. from Great Britain, 
but while the latter is holding her own in heavy lorries, 
she is losing her paramountey in motor cycles, dropping 
from 75 per cent. to 53 per cent. In ordinary bicycles, 
however, Japan’s extremely cheap article has not 
succeeded in overcoming its inferiority of quality, and 
the British share of the 84,000/. spent was 63,0001. 
Other items that may be mentioned are a decline 
in chemicals, which have receded by 12-7 per cent., 
and a rise in coal, of which 74,922 tons were imported, 
17,377 tons coming from this country and no less 
than 37,415 tons from South Africa. The Indian 
export trade in coal seems to have entirely disappeared. 








SAFETY PRECAUTIONS IN 
COAL-PULVERISING PLANTS. 
Tue risk of explosion in a pulverised-fuel plant under 
skilled supervision is no greater than that present in a 
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Sir Isaac Pitman and Sons, Limited, London, treats 
the subject in so practical a manner, albeit with a 
somewhat too rigid economy of words, that by a 
study of it the difficulties just mentioned should 
disappear. The treatment is by no means conven 
tional, for the chapters include aspects of the applica- 
tion of perspective about which little has hitherto 
been written, such as the treatment of buildings on 
inclined planes, “ bird’s-eye ”’ views, perspective reflec. 
tions, perspective shadows, sketching in perspective, 
and perspective drawing by means of instruments not 
necessitating the use of the customary vanishing points 
At the same time, the disclaimer is made that the 
theory of perspective is fully discussed, the book being 
designed rather to show what parts of theory can be 
utilised by the busy man. It is published at the price 
of 6. 6d. net. z 

Formerly chemistry dealt with the manner in which 
atoms combine and the energy changes by which 
combination is accompanied. The newer chemistry 
devotes itsclf to a study of the combination of nuclei 
and the energy changes which occur in connection 
therewith. The formation of one kind of known atom 
from another, and the production of new kinds of 
atoms hitherto unknown to chemistry, is, then, a new 
and rapidly developing science, and it is to this that 





boiler house using oil, but with wider use of pulverised 
coal there is an increasing danger that accidents may | 
happen through the inadvertence of some attendant | 


| possessing less than the requisite degree of skilled 


knowledge. - To minimise such dangers, H.M. Chief 
Inspector of Factories has been in consultation with 
associations representing makers and users of such 
plants and with their co-operation has drawn up a list | 
of precautions to be observed in constructing, operating, 
and repairing them. The precautions are put forward 
as “ recommendations * only, and represent, for the | 
most part, no more than the steps that would be taken 
by any person of reasonable skill and common sense, in 
his own interest, supplemented by a few suggested by 
the experience of the Home Office, acquired in other 
connections. It is stated that the recommendations, 
which are contained in Form 831, obtainable from 
H.M. Stationery Office at the price of ld. (1}d. post 
free), are intended to apply only to plants of the 
storage * or “central pulverising” type, and to 
unit pulverisers of a capacity exceeding 30 cwt. per | 
hour per unit. 

The principal constructional recommendations are 
that all parts of the plant should be designed and so | 
maintained as to prevent the escape of dust ; that the | 
air velocity in p pe systems should be sufficient to | 
prevent the deposit of dust, internal ledges and 
pockets in which dust might collect also being | 
avoided ; that air intakes should be protected by 
wire netting so placed that any burning material 
trapped by it cannot ignite the coal dust; and that 
explosion-pressure relief doors or panels should be 
provided on all clo:ed chambers and, where possible, 
on classifiers, so constructed that, when blown open, 
they will close again automatically so that the plant 
will not continue to «mit dust. Relief doors should be 
vented to the outside air, or so placed or screened that 
they will not direct flame on t:. any person or ignite 
other dust. 

Precautions apart from the detail design of the plant 
include the provision of adequate means of escape from 
the building by doors which should not, in any case, 
open inwards only; and of breathing apparatus and 
lifebelts for any persons whose duties may take them 
into bunkers or other spaces where gas may accumulate, 
and which have not been tested and certified gas-free. 
The use of naked lights, and of welding plant or other 
apparatus likely to cause ignition, should not be 
permitted while the plant is in service, nor at other 
times unless it has been thoroughly cleaned and 
inspected. Smoking and the use of naked lights 
should be prohibited in the vicinity of the lids of 
bunkers containing dried or pulverised coal. The 
observance of these recommendations should, it is 
considered, preclude the existence of “ inflammable 
surroundings ” near electrical equipment, but attention 
is drawn to the Electricity Regulations contained 
in Statutory Rules and Orders, No. 1312-1908, which 
impose legal obligations when such surroundings do 
exist. 
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NOTES ON NEW BOOKS. 


lr the mechanical engineer makes practically no use 
of the laws of perspective in preparing his drawings, 
but relies on isometric projection or similar short cuts, 
the same cannot be said of the civil or structural 
engineer, whose work not infrequently demands a 
perspective view. But it is not generally realised how 
misleading such a drawing can be if the viewpoint is 
unwisely chosen, or what difficulties surround the 
draughtsman if he has not got a grasp of first prin- 
ciples. The book entitled Applied Perspective, by 
Mr. John Holmes, F.R.S.A., and recently published by 








| great theoretical syntheses of modern physics. 


the name of “ the new chemistry ” has been applied. 
In the early part of 1936, a lecture was delivered at 
the Institute of Pathology and Research at St. Mary’s 
Hospital, London, and the text of this lecture is 
developed farther in The New Chemistry, by Professor 
E. N. da C. Andrade, F.R.S., now published by Messrs 
G. Bell and Sons, Limited, London, price 3s. 6d. net. 
The first doubts of the essential permanence of atoms 
arose with the discovery of radioactivity, when it 
was shown that certain heavy atoms, notably those 
of uranium, went through a series of changes, ultimately 
becoming atoms of lead. Largely due to the classi 
researches of Lord Rutherford and his co-workers, the 
deliberate transmutation of atoms has been shown to 
be possible in an ever-increasing number of instances 
and has now developed into a special field of scientific 
research. Lithium has been transformed into helium, 
and nitrogen into oxygen. During these reactions not 
only is the conservation of mass violated, but also the 
conservation of energy rendered invalid. The explana- 
tion of these apparent difficulties constitutes one of the 
One of 
the most interesting reactions is the bombarding of 
deuterium (heavy hydrogen) with deuterons, which 
results in the disintegration of the deuteron. Attempts 
have been made to investigate artificial radioactivity 
by using accelerated protons and deuterons in place 
of natural alpha particles. A large number of new 
atoms which are unstable have been produced in this 
way. In California the cyclotron has been used to 
bombard beryllium with two-million volt deuterons, 
and a very powerful emission of neutrons has thus 
been produced. However, in the new chemistry we 
are still without any precise knowledge of the conditions 
necessary for wholesale conversion. 

The demands of modern technology for an ever 
closer acquaintance with scientific progress abroad, 
and the tendency to hold international conferences, 
which shows no sign of abatement, indicate that the 
future market for polyglot technical dictionaries is 
likely to increase. We have recently received from 
the London distributors, Messrs. The Technical Press, 
Limited, 5, Ave Maria-lane, E.C.4, the first three 
volumes of a new Polyglot Dictionary, based on the 
‘* one-language ” system of Herr Otto Holtzmann, of 
Munich, and published in that city by Messrs. R. 
Oldenbourg, which possesses the advantage of being 
readily extended to cover additional languages. This, 
the publishers state, is their intention, but at present 
the scope is confined to English, French and German. 
Each of the three volumes, which cost 6s. each net, 
is devoted to one language, and is divided into two 
sections, the first alphabetical, and the second numerical, 
every word or combination of words having a number 
by which it can be identified in any book of the series. 
Thus “ pneumatic hammer” in the English alpha- 
betical section is found to be numbered 7769. Refer- 
ence to 7769 in the numerical lists of the German and 
French volumes gives the respective equivalents in those 
languages, “‘ presslufthammer”’ and “ marteau pneu- 
matique,” the masculine gender being indicated in ea« h 
case. Having subjected the method to an extensiv« 
test, we can say that it has proved effective, although 
naturally slower in use than the system of paralle! 
columns, since reference must be made from one 
volume to another, but the small size of the volumes, 
and the freedom to select only those languages imme 
diately necessary, should commend them to engineers 
travelling abroad who require an up-to-date technical 
dictionary that will slip easily into a jacket pocket. 

Just as the survey of developments in ferrous alloys 
has involved the appearance of a voluminous literatul 
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on the subject, so has the light-metal age, producing 
aircraft and modern chemical plant, started a similar 
expansion in works dealing with aluminium and its 
alloys. The year 1910 saw a patent of Alfred Im for 
avoiding the structural deficiency of such light metals 
by age-hardening aluminium alloys ; the year 1937 has 
at last produced a book on the heat treatment of 
Duralumin, the alloy which has developed so greatly 
from the initial experiments of Ilm. The volume 
Duralumin and its Heat-Treatment, by Mr. P. Litherland 
[eed, is published at 12s. 6d. net, by Messrs. Charles 
Griffin and-Company, Limited, London. At first 
sight the issue of a separate book of just over 100 pages 
dealing with one alloy of aluminium may well raise the 
question why its substance should not have appeared 
as a chapter in some standard work on aluminium. 
The answer is that the subject has been one hedged 
round by secrecy, or, where details have been pub- 
lished, the trouble has been incompleteness. The 
author, a member of the staff of an aviation concern, 
has therefore set to work to remedy this deficiency by 
giving his experience. There is no attempt to pad 
the book by dealing too fully with the discovery of the 
alloy, and its composition and manufacture, but 
an effort has been made to summarise succinctly these 
introductory points before passing to fuller chapters on 
heat treatment. No less than 61 tables, packed with 
quantitative results, and 20 illustrations, are included 
in the hundred pages, which is good proof that no pains 
have been spared. Having disposed of the part played 
by chemical constituents, especially that shown by 
magnesium in restoring age-hardening inhibited by 
iron present, the author proceeds to survey in what 
he calls “‘ staccato-like description’ the objects of 
heat treatment, annealing, properties of annealed 
Duralumin, normalising, effect of stove-enamelling 
temperatures, and deleterious effects of normalising. 
[he book is intended for the engineer rather than 
metallurgist, so that it is pleasing to find mechanical 
properties well surveyed. The author has undoubtedly 
attained considerable success in producing a volume 
slim enough to take up little room on the bookshelf, 
and yet containing a wealth of information and masses 
of statisties for those who want figures of quantity 
rather than figures of speech. 

It must have frequently occurred to many engineers 
whose interests are not universal, that the books which 
continue to be called pocket books, though having 
outgrown the appellation, contain a large amount of 
information they are not likely to make use of and 
yet that the particular sections in which they are 
interested are all too brief. This is almost inevitable 
unless a new system of presenting the necessary data 
is devised, and something of this nature has been 
effected in a recent publication which claims to be the 
first of its kind in the world. The Manual of Mech- 
anical Power Transmission, by Edward L. Parry, 
AM.I.Mar.E., published by the Trade and Technical 
Press (Power Transmission), Limited, London, at 
12s. 6d. net, represents the results of much research 
and experience. It deals with the theories, practice 
and technical data applicable to the several systems of 
mechanical power transmission, and should therefore be 
of undoubted value to every engineer, works manager, 
or other official concerned with workshop or factory 
Plant. It is divided into thirteen sections, each con- 
Veniently marked by guide cards, and includes Belt 
and Rope Driving, Chain and Toothed Gearing, 
Hydraulic and Pneumatic Transmission, together with 
the various details associated with these. Some idea 
of the comprehensive nature of the treatment can be 
obtained from that devoted to Flat Belting, which 
eludes fundamentals of belt driving, table of applica- 
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tions, types of drives, overloaded belts, belt speed 
table, standard specifications, dressing and cleaning, 
jointing, fasteners and lacing. A useful addition to 
most sections is a chapter of purchasing data which 
materially enhances the value of this manual. 


Mr. G. A. Mitchell’s Building Construction (Part 2— 
Advanced Course) is too well known to warrant any 
detailed description when it is realised that over a 
quarter of a million copies have already been sold. 
This latest and twelfth edition, published by Messrs. 
B. T. Batsford, Limited, London, at the price of 
10s. 6d. net, brings all sections into line with the rapid 
developments that have taken place recently which 
have affected many branches of the building industry. 
Such important sections as those dealing with structural 
steelwork and reinforced concrete construction have 
been completely rewritten to accord with the “ Code” 
requirements in each case. A minor regret may be 
felt that publication of this important work has not 
been delayed until the implications of the Steelwork 
Research Committee’s Report received official sanction, 
as many of their findings and recommendations alter 
considerably the methods of designing stanchions and 
rigidly connected beams as set out in the Code. In 
this volume, besides the sections on various building 
materials and on constructional methods for the 
more typical problems in advanced building construc- 
tion, is included a complete summary of graphic statics 
and mechanics, containing a clear exposition of the 
theorem of three moments as applied to continuous 
beams. The chapters dealing with sanitation, heating 
and ventilation, while excellent, are rather brief, no 
doubt in order to avoid an unduly bulky book, but it is 
a debatable point whether the space occupied by the 
sanitation by-laws of the L.C.C. could not more 
profitably be utilised for further subject-matter. 
Throughout, the illustrations are excellent, and the 
book concludes with a lengthy list of questions taken 
from the Final Examinations of the R.I.B.A., Institute 
of Structural Engineers, Institute of Builders, and the 
Chartered Surveyors’ Institution, together with an 
index to the questions under the subject heading. It 
is a book that can be thoroughly recommended as a 
first-rate work of reference on building construction 
and building mechanics. 





The drying of hygroscopic materials presents many 
industrial problems which are of considerable economic 
importance. The subject has recently attracted atten- 
tion in connection with the drying of foodstuffs, and 
a well-reasoned survey of the general problems involved 
in the adsorption of water vapour appears in Séchage 
des Produits Hygroscopiques, Adsorption de la Vapeur 
d’Eau, by Edouard Ledoux. This is published by 
the Librairie Polytechnique Ch. Béranger, Paris, at the 
price of 32 francs. The text is divided into three main 
sections, the first of which is devoted to a study of 
static isothermal adsorption and desorption. The 
fundamentals are defined, and then the author proceeds 
to discuss the effect of surface tension and tempera- 
ture, the heat of adsorption and desorption. In 
studying adsorbents, reference is made to adsorption 
by solid bodies, hysteresis and the conditioning of 
store rooms. The second section deals with dynamic 
isothermal adsorption and desorption in which a 
resumé is given of experimental data relating to 
isothermal adsorption and the isothermal humidifica- 
tion of hygroscopic materials. By far the most 
important section concerns a study of the drying of 
hygroscopic materials. Adiabatic humidification plays 
an important rdle in industrial drying processes, and 








the application of intermittent drying processes is 
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considered. The volume comprises a valuable study 
| of the characteristics of adsorbed water vapour and the 
fundamental laws which govern the application of 
adsorption laws to the drying of hygroscopic materials. 
The humidity graphs have been well prepared and 
excellently reproduced. 


A knowledge of applied chemistry is becoming 

increasingly necessary for engineers in order that they 
may command a better understanding of the processes 
carried out in industrial operations. This knowledge 
is best acquired during early training, and an admirable 
text-book for the purpose is to be found in Applied 
Chemistry for Engineers, by Dr. A. F. H. Ward, pub- 
| lished by Messrs. Longmans, Green and Company, 
London, at 5s. net. In this volume the author has 
made a judicious selection of the material best adapted 
for engineering practice. The early part is devoted 
to the examination of water, in which the more im- 
portant chemical tests applied to water are considered 
and the interpretation of the results discussed in a 
practical manner. The choice of tests carried out 
depends on the use to which the water is to be put and 
an outline is given of the estimations appropriate to 
various types of examination. A section dealing with 
boiler water treatment discusses methods of water 
softening, choice of softening process, boiler water 
conditioning and colloidal treatment. In dealing with 
corrosion phenomena, the experiments described are 
designed to give an understanding of the principles 
underlying corrosion, rather than to show methods of 
estimating the liability to corrosion of a metal. In 
practice, the corrosion problem is complex, because 
there are so many variable factors. The principal pro- 
perties of coal and oil are discussed. A number of the 
experiments have been especially designed for this 
course, the theoretical discussions are concise and the 
volume is well adapted for the purpose in view. 








SHOCK-ABSORBING GOODS WAGON; 
LONDON MIDLAND AND SCOTTISH 
RAILWAY 


Sucu brittle merchandise as tiles, pottery, glassware 
and earthenware pipes has always been a source of 
anxiety to railway companies, and many methods of 
packing and stowing have been tested in the endeavour 
to reduce the risk of damage arising from impact 
shocks while shunting and in transit. The latest device 
introduced for this purpose is a shock-absorbing wagon 
body, originally suggested by Mr. E. J. H. Lemon, 
vice-president of the London Midland and Scottish 
Railway Company, Limited, and now embodied in a 
design evolved by Mr. W. A. Stanier, Chief Mechani- 
cal Engineer to the Company, in collaboration with 
the Chief Commercial Manager’s Research Section, 
The vehicle, which is illustrated in the accompanying 
figure, is of the 12-ton open type, and does not differ 
noticeably from the ordinary rigid wagon of similar 
capacity. The body is not, however, attached directly 
to the underframes, but rests upon it on slides, which 
permit longitudinal movement while preventing any 
vertical or lateral motion. The connection between 
the body and the underframe is made through a second- 
ary buffing system of two sets of horizontal indiarubber 
springs attached to the body, and four shorter sets 
attached to the underframe. Longitudinal shocks 
imparted to the wagon are largely absorbed in com- 
pressing these springs, which, when the shock has 
passed, re-open and return the body to its normal 
position in relation to the underframe. The springs 
consist of rubber discs about 6} in. in diameter and 
} in. in thickness when unstressed, mounted in pairs 
on either side of steel plates of slightly greater diameter, 
the tension rods passing through central holes in the 
springs and plates. Each of the central spring sets 
contains 48 of these discs, and each end set has 8 discs, 
making a total of 64 on each side of the wagon. Rubber 
springs of similar type are employed also in the buffers 
and draw-gear in this design of wagon, although these, 
of course, do not affect the shock-absorbing properties 
any more than would the coil springs which they have 
displaced. 

Tests to demonstrate the effect of the sliding body 
were carried out at the St. Pancras goods depot of 
the London Midland and Scottish Railway Company 
on Tuesday last, August 17, when a succession of 
violent shunts were made with an ordinary 12-ton 
truck and one of the new type, both being fitted with 
impact recorders. On the standard wagon a recorder 
was fitted on one of the side body panels only. On the 
shock-absorbing wagon a recorder was fitted to the 
corresponding side panel, and an additional instrument 
to the underframe. The standard wagon was first 
run alone against four loaded 12-ton coal wagons, 
standing against buffers, at a speed of about 6} m.p.h., 
the recorder duly registering the impact. The shock- 
absorbing wagon was similarly shunted against the 











stationary wagons at a speed indicated as 74 m.p.h., 
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though apparently rather more than this. The recorder 
beneath the frame, which was subjected to the full 
shock, was broken by the impact, but the instrument 
on the body recorded no higher figure than 3} m.p.h., 
indicating that the shock to the body and its contents 
(a load of coarse sand) had been reduced by at least 
50 per cent., and probably more. A collision between 
the two wagons at rather more than 5 m.p.h., the old 
type stationary but free, with the brakes off, showed an 
impact of 3 m.p.h. on its recorder, the reading on the 
new wagon recorder being only 2 


reaction. Sudden braking and 


record on the instrument on the body. It is under- 


for 100 wagons, now being constructed at the Company’s 
wagon works at Derby. 








LABOUR NOTES. 


Tue award of the Railway Staff National Tribunal 
on the claims submitted to it by the National Union 
of Railwaymen, Associated Society of Locomotive 
Engineers and Firemen,and Railway Clerks’ Association, 
issued last week. An announcement prepared 
jointly by the trade unions and the railway companies 
summarised the Tribunal’s findings as follows: 
The decision ends the percentage deduction from 
earnings which has operated since March, 1931. This 
was originally 2} per cent. from all earnings, with a 
further 24 per cent. on earnings in excess of 40s., 
and was reduced at subsequent dates, the remaining 
portion, which is now discontinued, being 1} per cent. 
It restores the standard rates for night duty, night 
overtime and Sunday duty. As a result, the ordinary 
night duty rate is increased from time and one-eighth 
to time and a quarter, the night overtime rate from 
time and three-eighths to time and a half, and the 
Sunday duty rate from time and one-third to time and 
ahalf. It adds ls, a week to the rates of pay of adults 
in conciliation grades, the rates of which are at present 
below 458.; gives to staff who work on Whit Monday 
or August Bank Holiday a day off with pay on another 
day ; gives cost-of-living bonus to certain staff who, 
by reason of a decision of the National Wages Board, 
do not at present receive it; and gives other minor 
concessions to a few specially low-paid workers and 
also to certain clerks working during the night period. 


wan 


“The claims of the unions,” the Tribunal says, 
** fall into two very different categories. In the first, 
are the claims to which the unions give priority for the 
termination of the remaining percentage deduction 
from earnings and the restoration of the standard 
rates for night duty, night overtime and Sunday 
duty to those in operation before Decision No. 119. 
We are of the opinion that these claims should be 
granted in full. The direct cost estimated at 
1,988,0001., which will be raised by extension to 
grades not within the jurisdiction of the Tribunal to 
2,302,0001." The decision is to be operative as from 
August 16, 1937 (except that it shall not apply to 
turns of duty commencing before that date) to 
August 15, 1938, and to continue thereafter until 
altered by agreement between the parties, or until a 
new decision is arrived at in accordance with the 
procedure laid down in the Memorandum of Agreement 
of February 26, 1935, with regard to the machinery of 
negotiation. 


is 


In July the Home branch membership of the Amal- 
gamated Engineering Union increased from 273,392 
to 274,547, and the Colonial branch membership from 
28,263 to 28,860 The number of members in receipt 
of sick benefit decreased from 2,934 to 2,931 and the 
number in receipt of superannuation benefit increased 
from 13,844 to 13,845. The number in receipt of 
donation benefit increased from 1,301 to 1,428, and the 
total number of unemployed members from 5,425 to 
5,541. 


Writing in the August issue of the Amalgamated 
Engineering Union's Journal, Mr. Little, the president 
of the organisation, says that “ in conceding holidays 
with pay, the Engineering and Allied Employers’ 
National Federation have made a distinct departure 
from the principle that ‘ they only pay for work done ’ 
which for years past has guided them in all their 
negotiations.’ “* Not only,”’ he observes, “is this the 
case ; the decision, in addition, makes industrial history 

and must, of necessity, wield a tremendous influence 
on other industries who have not yet reached conclusions 
on this subject. Who can estimate the effect of this 
concession On the inquiries at present being made on 
behalf of His Majesty's Government ? This decision, 
which we have striven for years to secure, has arrived 
at a time when it is calculated to have a very far- 
reaching and beneficial effect on the workers of Great 
Britain.” 


sti 
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An editorial note in the Journal directs attention 
to the fact that in the new agreement between the 
Engineering and Allied Employers’ National Federation 
and the Engineering Joint Trades Movement there are 
a stipulation and also a possibility of fruitful negotiation. 
“ The latter lies,” the writer says, “in the proposal 
to set up a joint committee for the purpose of exploring 
the possibilities of consolidating national bonuses 
into wage rates. We are hopeful that results will 
ensue. The lation is that there are to be no 


classes of workpeople where wages are claimed to be 
Such applications will be subject to 


to be reached in local conference. The Federation 


[AUG. 20, 1937. 


l 

40-hour week is standard in the steel industry and 
employees of many companies receive time and a half 
for overtime over eight hours a day or 40 hours a week. 
During April, steel employees worked an average of 
| 42-6 hours per week, which compares with an average 
| of 40-4 hours for all manufacturing industries. 


The report of the General Federation of Trade Unions 
for the second quarter of the current year states that 
92 societies are affiliated, 57 on the higher scale, 32 on 
the lower scale and three on both scales. The member 
ship on which contributions are based is 340,215, 
210,994 of whom are on the higher scale, 118,351 on 
the lower scale and 10,870 on both scales. The gross 
membership is 349,771. During the three month» 


6,1901. 10s. was received in contributions and 





are insistent that national negotiations upon wages 
mean national negotiations in the fullest sense, and 
not local as well as national negotiations. It has to be | 
appreciated that national negotiations is also the policy | 
of the union as defined by its National Committee.” | 


} 
In another editorial note attention is drawn to the | 
‘very substantial improvements in wages and condi- 
tions negotiated by Divisional Organisers assisted by 
District Committees apart from national negotiations.” 
* Analysis of reports over the first six months of this | 
year shows,” he says, “ that a material addition has | 
been made, as a result of their efforts, to the weekly 
wages of the members they represent. Over 18,000 
members have gained wage increases amounting to 
more than 175,000/. per annum. Nor is that all. 
Numerous other local improvements have been obtained, 
such as holidays with pay, payment of the full rate 
for apprentices at the termination of apprenticeship 
with no waiting period, improvement in overtime and 
shift-working rates, a 44-hour working week with 
pay as for 47 hours, payment of a bonus equivalent 
to one week’s pay in lieu of payment for holidays and 
so forth. In division after division these reports 
show numerous adjustments, improvements and bene- 
fits obtained by our district and divisional officers. 
The record will repay study by our members generally 
and should be an incentive to the non-unionist to 
appreciate the value of organisation.”’ 


Discussing the report of the Import Duties Advisory 
Committee, the writer of the editorial notes in the 
August issue of Man and Metal, the journal of the 
Iron and Steel Trades Federation, says that the out- 
standing feature of the document is “ the conception 
of a controlled and planned industry operated and | 
controlled by the representatives of the shareholders 
inside a ring protected by the State and working under 
a gentlemen’s agreement not to take advantage of its 
favoured position.” ‘‘ The benefits of a planned indus- 
try in a corporative State,” he proceeds, “ will be 
secured for the shareholders without undue interference 
in control and management by the State, whose duty | 
will be, under the guidance of an Import Duties Advisory 
Committee, to adjust the nation’s fiscal policy to meet | 
the changing circumstances in the iron and steel 
industry. The extent to which organisation and control 
on planned lines takes place will be welcomed by the 
steel workers, who cannot view with any degree of 
complacency a return to a condition of affairs character- 
ised by the Committee as lack of organisation, casual 
development, and largely unrestricted competition 
at home and abroad.” 





“We should have welcomed,” Man and Metal says, 
“a greater share in the organisation and management 
of the industry by the appropriate Government depart- 
ment—at least arepresentative of the Board of Trade— 
on the governing body of the British Iron and Steel 
Federation as a first step towards the complete national 
planning so essential in any industry which—to quote 
the report—is so far-reaching in its scope, so vital 
to the national well-being, so largely affected by State 
fiscal policy and now being brought into a closely- 
knit organisation. We hope the report will prove a 
step along the road towards nationalisation—which 
is the only logical development.” 


Steel Facts, published by the American Iron and Steel 
Institute, states that the average weekly earnings of 
steel workers during April were exceeded by employees 
of only one other manufacturing industry in the United 
States—the printing of newspapers and_ periodicals. 
The average weekly wages paid in the latter industry 
during the month exceeded the steel industry’s average 


by only 50 cents per week. As compared with the 
average of 36-20 dols. per week, earned by steel 
employees in April, 33-09 dols. were earned by auto- 
mobile workers, 32-37 dols. by rubber-tyre workers, | 
18-53 dols. by garment workers, 19-06 dols. by soft- 
coal miners, and 34-40 dols. by anthracite miners. The 
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9341. 16s. 8d. paid out in benefits. 


In the course of his introduction to the report, Mr. 
Appleton, the general secretary, says that the conten 
tion that the Labour movement “ suffers from split 
objectives—that it has too many irons in the fire 
finds some justification from the number of national and 
international conferences, often on non-trade union 
subjects.” ‘* Passing,” he goes on to say, “ beyond 
wages, hours and working conditions, the trade union 
movement has, through some of these additional 
enterprises, made itself at least foster-mother of 
national and international causes not strictly its own. 
Doubts concerning the wisdom of so doing appear to 
be running in the minds both of members and non- 
members. In these circumstances it might be desirable 

. carefully to consider a re-orientation alike of 
ideas and attitudes and commitments with a view to 
securing unity by meeting the valid objections of those 
who dislike going outisde the earlier trade union 
objectives.” 


“The question of commercialising the movement,” 
Mr. Appleton observes, “has already been dealt with 
by the Federation’s organising sub-committee. This 
question is beset with difficulty, especially when the 
commercialisation is introduced from the outside by 
people who have no occupational interest in, or know- 
ledge of, the industrial group they seek to associate 
The trouble may not be as serious as those who 
miss the old-time voluntary enthusiasm imagine, but 
the possibility of its existence should be considered if 
consideration will allay supicion and encourage in- 
creased membership. There is another factor which 
undoubtedly makes for ill-feeling and disintegration, 
and that is the tendency of the general unions to absorb 
or smash the smaller occupational or craft unions. 
These smaller unions provide admirable training oppor- 
tunities for administration and for the development of 
personality. Their officials are always near to thei 
members, and, having usually worked in the craft the) 
represent, have first-hand knowledge of their trade's 
requirements. In these unions, there is seldom any 


|}complaint of dictatorship or of unfair treatment of 


minorities.” 


The claims of the railway shopmen for the discon- 
tinuance of the remaining 1} per cent. deduction from 
earnings and improved rates of pay and conditions of 
service were considered at a meeting of the National 
Railway Shopmen’s Council, in London, on Monday 
this week. An official statement issued at the close 
of the sitting indicated that terms were agreed to in 
full settlement of the demands. The deduction of 
1} per cent. from earnings at present operating is to be 
discontinued with effect from the first full pay following 
July 1 this year. The base rate of male adults em- 
ployed on time work, whose base rate is 27s. a week 
(plus 16s. 6d. a week war wage) are to be increased by 
ls. a week. The base rate of male adults employed on 
time work whose base rate is 28s. a week (plus 16s. 6d. 
a week war wage) is to be increased by 6d. a week. 
The provisions of this claim are to operate on and from 
August 16 this year. After 12 months’ continuous 
service one standard week’s leave with pay at ordinary 
time rates plus any war wage is to be allowed in respect 
of each calendar year, commencing in 1938, to all 
employees under shop conditions. The railway com- 
panies undertake that short time shall not be worked 
so as to restrict employment to less than the equiv alent 
of five full days in any week, apart from holiday periods 
or circumstances of an exceptional character. 








THe Crry or Bompay anv rrs InpustRizs.—Pub- 
lished by the Rotary Club of Bombay, @ handsome 
illustrated book, entitled Bombay, the Gateway of India, 
gives an all-embracing "negro of the City and its 
environs, and lays particular emphasis on the opportun'- 
ties which Bombay and district offers to industrialists 
and business men. Chapters are included on the indus 
trial possibilities of Bombay, the type of labour avail 
able, its railway and dock facilities, its electricity and 
as-supply systems, and its social and other amenities 
he book is well written and the illustrations numerous 
and informative. 
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SINCE experience shows that sliding on the founda- 
tions, rather than overturning, is the cause of gravity 
dams failing, it would seem that such accidents are 
due to the disappearance of the factor of safety against 
sliding action. But as most dams of this type are 
actually stable, even in cases where comparatively 
smooth surfaces have been standing for many years, 
it is reasonable to suppose that some fundamental 
difference exists between the actual and the computed 
factors of safety concerned. It is to be noticed further 


in this connection that the tangential resistance to | 


sliding depends not only on the magnitude of the 
frictional forces, but also on the strength of the bond 
between the masonry of a dam and the solid rock 
which forms its foundation. A practical value is, 
consequently, attached to an investigation recently 
reported on by Dr.-Ing. N. Kelen under the title of 
the “‘ Experimental Determination of the Tangential 
Foundation Resistance of Gravity Dams.” This was 
conducted by Dr. Kelen at the Prussian Experimental 


THE FAILURE OF GRAVITY DAMS. | 


were acted on by the system of forces shown in Fig. 2, 
where it is evident that the horizontal force Q pro- 
duced only a shearing force on the joint in question. 
A stress normal to the plane of the joint was simul- 
taneously imposed on the specimen by the force P, 
and this could be applied at any point on the top of 
the concrete block. By this means it was possible to 
alter the shape of the resulting stress-diagram, as 
indicated in Fig. 4; for example, a rectangular shaped 
diagram followed when P acted at the centre of the 
specimen, compared with the triangular-shaped diagram 
produced when P acted at the third-point. 

The procedure consisted in applying in turn the 
| vertical and horizontal loads denoted by P and Q, 
| respectively, the pressure being first increased slowly 
to 50 per cent. of the expected breaking or ultimate 
| shearing stress, and maintained for 3 minutes. 
| the forces were increased to 70 per cent. of the antici- 
| pated shear, and held constant for 3 minutes; when 
| 90 per cent. of the expected stress had thus been 
| attained, the pressure was maintained for 5 minutes, 
| after which it was slowly raised until shear occurred 
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(a) Shear test machine. 
(6) Hydraulic jack. 
(c) Pressure gauges. 
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Institute for Hydraulic Engineering and Naval Architec- 
ture, in Berlin.* 

In most of the tests stone blocks, measuring 11-8 in. 
by 5-9 in. in cross-section, and 11-8 in. in height, were 
used to represent the rock foundations for specimens 
which may be regarded as elements cut from the toe 
of a dam. On to these model foundations concrete 
blocks of the same dimensions were subsequently 
formed, and, after setting, the concrete was shear 


Fig. 1. This included the hydraulic jacks marked 


in the figure, which could be operated separately, to | refer to a dam 310 ft. in height ; in the special case of | 
impose in the vertical and horizontal directions forces | the Test I, however, the load P was increased to 


of any desired magnitude on the specimens. The 
arrangement shown in the figure was utilised in the 
ests 7, to be mentioned later, for the purpose of 
investigating the effect of uplift on the joint between 
the concrete and stone. 


_* This summary is based on a translation by Prof. | 
8. Shulits, of the Colorado School of Mines, Golden, | 


Col., U.S.A. | 


from the stone by means of the apparatus indicated in h 





In this manner the test-pieces | mens, namely, the Alemannia and the Novo brands 


(g) Water tank. 
(4) Manometer 
(i) Test specimen. 
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on the specimen under test. During these operations 
the vertical load P was maintained at a constant value, 
and the horizontal force Q increased until failure took 
place. 

In effecting the calculations, we may consider the 
specimens as representing an element cut from the toe 
of a dam, as already remarked. In a gravity type of 
dam designed without regard to uplift at its base, for 
a minimum section the relation between the maximum 
normal stress f, and the height h of the dam is obviously 
fn = ph, where p denotes the weight per unit volume 
of the material. Writing P for the vertical load acting 
on a joint of area A in the present experiments, we 


2P 
therefore have f, = rN when the load acts at the 


third-point shown to the left of Fig. 4, whence it 
2P 


follows that h = —— Thus a model can be made 





| to represent a dam of height h, by varying P and 

| maintaining the other factors constant. Now in these 

| tests p = 147 Ib. per cubic foot, and A = 0-484 sq. 

| ft., so that, on substituting these values in the last 
equation, we obtain the relation 

2P 
147 x 0-484 
| Hence most of the experiments, in which P = 11,025 |b., 


= 0-O0281P ft. 


33,075 Ib., whence this condition corresponds with a 
dam 930 ft. in height—which has not yet been attained 
| in practice. 

| Two kinds of cement were used in making the speci- 


of quick-setting cement manufactured by Messrs. The 


Then | 





Thyssen Company, of Riidersdorf. The latter brand 
proved to be most satisfactory for the purpose in mind, 


| since its strength in tension and compression was 
developed after three days; and as it was the most 
frequently used brand, all the results are referred to 
it, which was effected by comparing the results of the 
Tests Is, with those of 11B and 12a. The proportion 
commonly used in the work was 338 Ib. of cement per 
cubic yard of concrete, when the mean values for the 
strength of the Novo brand were found to be : 








Strength in Ib. per square inch. 


1 Day. 3 Days. 7 Days. 
In compression 4,270 7,110 8,530 
Intension .. - 355 425 500 





River sand and gravel were employed as aggregates 
the materials being dried and sieved to conform to 
Graf’s curve.* Fig. 3 exhibits the sieve analysis 
| curves for the materials used in the tests, where curve 
No. 1 corresponds with a maximum size of 0-98 in., 
and curve No. 2 with a maximum size of 0-47 in. , 


Fig. 2. 
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curve No. 2 was employed in the Test 3, while curves 
Nos. 3 and 4 were used in the Test 4. The charac- 
teristics of the aggregates thus formed are given in 
Table I. 

With the aggregates graded according to curve No. 1, 
a sample was prepared with 338 lb. of cement per cubic 


TABLE I. 
Sieve Specific Unit Weight. Porosity, 
Analysis oer Lh. per per 
7 Gravity » F 
Curve No. . = cubic foot. cent 
l 108-5 30-0 
2 110-3 30°3 
3 108-4 31-3 
4 105-6 33-4 





| aaa 

yard of concrete, and its consistency found for various 
water-contents, when the results recorded in Table II, 
on page 216, were obtained. 

The shearing tests were undertaken with a concrete 
having a soft consistency, the ratios being 32-3 gallons 
of water per cubic yard in the case of the Alemannia 
brand, and 30-3 gallons of water per cubic yard in the 
case of the Novo brand. An exception is to be found 
in the Test 4, where the higher sand-content necessi- 
tated more water for the same consistency, and in the 
Test 10, where the influence of the water-content was 
studied. 

Three kinds of stone were utilised to form the model 
foundations, namely, red sandstone with a fine grain, 
medium-grained granite, and limestone, but the experi- 
ments were, nevertheless, commonly conducted with 
a foundation of sandstone. All of these stones, it may 


i * Graf, Der Aufbau des Mértels und des Betons. 
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be added, were practically impervious to water. 
joints between the stone and concrete also consisted of 
three kinds, being finished with crandalled, keyed, or 
smooth but the crandalled surface was 
involved in most of the tests. In the case of all the 
82 specimens included in the investigation, the forms 
were removed from the concrete after 24 hours, before 
a suitable curing treatment was carried out. 

Failure, as might be expected, occurred in the region 
of the joint, though only about one-third of the speci- 
mens separated with a smooth break at the joint. 
There were, however, several instances where rupture 
took place within the concrete, connoting that the 
bonding strength exceeded that of the material. The 


surfaces, 


fractured surface was cleaned with a brush after each | 


TABLE 


Water-cement 
Ratio, 
gallons per 
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vallons per 
enbic yard 


Cement-water 
Ratio, 


sacks per gallon sack 
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TABLE III. 


SURFACE. 


Cement 

Content 
berrels per 
cubic yard 


Water 
Content 
gallons per 
cubic yard 


Speci 
men 
Ne 


Cement 
Brand 


sac 


test, and the presence of fragments of concrete indicated 
by the contour diagram shown in Fig. 5, where the 
number corresponded with those of the tests concerned. 
It was, moreover, observed that cracks preceded the 
failure of a specimen only in instances where the break 
took place in the concrete, when the failure was gradual. 
The initial crack might appear in any position on either 
the upstream or downstream side, but cracks on the 


downstream side were liable to extend into the stone, | 


The | 


Slump 
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as shown in Fig. 6. Consequently Resal’s* assump- 
tion that the movement in failure begins on the up- 
stream side was not confirmed by these experiments. 
An exceptional type of fracture is illustrated in Fig. 7, 
where rupture occurred in an oblique direction on a 
specimen that was only 1-97 in. thick, which was 
used in the Test 3. 

Turning now to the work as a whole, it included 
a series of experiments arranged to determine the 
relation between the normal force P and the shearing 
strength S of the concrete, the results of which are 
recorded in Fig. 8 and Table III. 

The data in Table ILI refer to tests in which the load 
was applied at the third-point on concrete seven days 
old and resting on a crandalled surface of sandstone. 
When the load was imposed at the middle of the speci- 
men, to obtain a uniform distribution of stress, the 
average shearing strength was found to be 499 lb. per 
square inch, compared with 555 lb. per square inch 


Spread, in Consistency 


Damp earth ; falls apart. 
Good tamped concrete. 
Soft tamped concrete 
soft concrete 

Good soft concrete 

Good soft concrete 
Pappy, chutable concrete 
Chutable concrete 
Chutable concrete 
Watery chutable concrete 
Fluid chutable concrete 


ONCRETE 7 DAYS OLD. 


I 
Sieve 
Analysis 
Curve 
No 


Ultimate 
Shear, 


Q, kips 


Vertical 
Load, 


kip= 


Area 
square 
inches r 


in the foregoing Table. The investigation also revealed 
| that the shearing strength of the material was indepen- 
dent of the area of the joint 
Experiments 4a, 48 and 4c were carried out with the 
object of estimating the effect of the layer of mortar on 
the shearing strength of concrete seven days old, resting 
on a crandalled surface of sandstone, with the load 
Barrages, 165 
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| applied at the third-po‘nt. In the Test 4a the mortar 
was made of fine sand and the Novo brand of cement, 

with a water-cement ratio of 5-92 gallons per sack ; 

| the same cement-ratio was employed in the Test 42, 
| but the aggregate was mixed in accordance with curve 
| No. 3 in Fig. 3, and the water-cement ratio was 5-08 
| gallons per sack. Fine sand which satisfied curve No. 4 
| in Fig. 3 was used in the Test 4c, and the water-cement 
ratio amounted to 12-95 gallons per sack. The data 
obtained from these exper.ments is given in Table IV, 
| on the opposite page. It can thus be seen, on compar 
ing the Tests 4a and 4B, that the shearing strength 

with fine sand graded according to curve No. 4 in Fig.3 

is only 6-3 per cent. less than that with the aggregat« 

made up in accordance with curve No. 3. 

| Another set of the experiments was arranged to 
|examine the influence of the kind of stone and its 
| surface-finish on the shearing strength of the concrete, 
| when it was found that the strengths with granite and 
limestone were only 5-9 per cent. and 13 per cent., 

| respectively, greater than that with sandstone. Very 
slight differences were noticed in the values of the 

shearing strengths when the smooth, keyed, and 

| crandalled surfaces were tested in turn, the values for 
| the smooth and keyed types of joint being, respectively, 
| 9-2 per cent. and 3-1 per cent. less than that for the 
| crandalled finish. When tested with sandstone having 
|a crandalled surface, specimens of concrete containing 
| 0-897 barrel of Novo cement and 30-3 gallons of 
| water per cubic yard, along with aggregates graded 
| according to curve No. 1 in Fig. 3, showed a slight 
| increase in the strength with age, as indicated in Fig. 9. 
|For the same surface conditions the variation in the 
| shearing strength S with the cement content was as 

shown in Fig. 10. 

With specimens containing aggregates 

| according to curve No. 1 in Fig. 3 and tested after 
| seven days, the influence of the water-content on the 
| shearing strength S varied in the manner exhibited in 
Fig. 11. Here sandstone with a crandalled surface 
| was employed, and a vertical load P = 11,025 |b. 
|applied at the third-point on the test-piece. Since 
| these tests showed that the maximum strength was 
attained with 30-3 gallons of water per cubic yard, 

this proportion was utilised in all the remaining exper!- 
iments. Stated otherwise, the tabulated values demon- 
strate that concrete having a soft consistency possesses 

|a greater shearing strength than did that with either 


graded 


SANDSTONE WITH CRANDALLED 


Adjusted 
Mean 
Shearing 
Strengths, 
Ib. per 
square inch 


Itimate 

Mean 5, 
Ib. per 
square 
inch 


Ib. per Remark- 
square 
inch 


| (1) Failed by tension 

Tensile strength, 319 !b. 
per square inch 

(2) Adjusted to a cement 
content of 0-897 barrels 
per cubic yard 

(3) Adjusted 
cement 


Vovo 


a chutable or a damp-earth consistency Although 
these investigations indicate that the best cement-water 
ratio in regard to shearing strength corresponded with 
| 0-124 sack per gallon, it is to be noted in the related 
| graph shown in Fig. 12 that the variation in 5 is slight 
between the limits of 0-115 sack and 0-133 sack of 
cement per gallon of water. A comparison between 
the shearing strengths for the Alemannia and the 
'Novo brands shows further that the respective 
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TABLE IV. 
’ : Water- : Ultimate Mean 
r Cement Water . Sieve | — Shearing Ultimate 
lest Specimen Content, Content, sm may Analysis | Area, gy Strength, Shearing 
No. No. | barrels per gallons per allons - Curve tmohhes ; hear, Ib. per Strength, 
cubic yard. cubic yard. & —— No. > kips. square Ib. per 
. ; inch. square inch. 
4A 411 1-794 42-4 5:90 4 65-6 42-6 650 
4a 412 1-794 42-4 5-90 4 61-2 41-2 673 612 
4A 413 1-794 42-4 5-90 4 66-0 35-8 543 
4A 4134 1-794 42-4 5-90 4 69-1 40-4 583 
4B 421 i 1-794 36-4 5-07 3 69-8 he 43-2 in ~ 619 = ; =* 
4B 422 1-794 36-4 5-07 3 69-5 | 48-7 701 653 
4B 423 1-794 36-4 5-07 3 69-8 44°3 637 
4 431 0-897 46-5 12-94 a cars 4 . 06-S, 5-6 iz 387 ae 
4 432 0-897 46-5 12-94 4 68-2 21-7 319 367 
4 433 0-397 46°5 12-94 67°2 26°5 394 
TABLE V. 
| Ultimate Mean 
oe Shearing Ultimate 
Fest | Specimen Method Area, Ultimate Strength, Shearing Remarks. 
No. No of Working. | squareinche:. | Shear, kips. Ib. per Strength, 
square Ib. per 
inch. square inch. 
11A 1111 1) 64°5 34-4 533 (1) 
114A 1112 i 69-1 36-7 530 540 t=rodded. 
11a 1113 1 68-1 38-1 559 | 
124 1211 a (2) 69-1 i. 37-3 , 539 (2) 
124 3212 iL 69-2 38-4 555 555 L=tamped. | 
124 1213 r 69-5 29-8 572 | 


SS 


values were 431 lb. per square inch and 555 lb. per 
square inch. 

The information obtained from specimens in which 
the concrete had been worked with a rod on the one 
hand, and a tamping tool on the other, yielded prac- 
tically the same results in both cases, as is shown in 
Table V. 

(To be continued.) 








TEST OF THE CARBONISING PLANT 
OF MESSRS. COAL AND ALLIED 
INDUSTRIES, LIMITED. 


PARTICULARS have just been published by the 
Director of Fuel Research on a test, made between 
September 10 and 17, 1936, upon the carbonising plant 
of Messrs, Coal and Allied Industries, Limited, at Sea- 
ham Harbour, Co. Durham.* This report is of peculiar 
interest since there has arisen within recent years a 
group of low-temperature carbonisation processes 
which carbonise a paste of coal and oil and combine 
oil-cracking with the low-temperature carbonisation of 
coal in the same operation. It is thus of interest to 
have authoritative figures upon the yields obtained 
from this operation under a particular set of conditions. 

The coal carbonised at Seaham Harbour consisted 
of a blend of three strongly coking seams from the Vane 
Tempest Colliery of Messrs. Londonderry Collieries, 
Limited, containing 34-8 per cent. of volatile matter, 6-6 
per cent. of ash, and 2-1 per cent. of moisture on the air- 
dried basis. The Gray-King carbonisation assay test 
at 600 deg. C. showed a vield of 14-6 cwt. of coke, 
30-5 gallons of tar, and 58-7 therms of gas per ton 
of coal. This coal was pulverised before admixture 
with the oil, so that 77-2 per cent. passed through a 
240-mesh B.S. test sieve. The oil used as the other 
raw material of the process consisted of Persoleum, 
a heavy petroleum oil marketed by Messrs. The 
Anglo-Iranian Oil Company, Limited, which has an 
initial boiling point of 185 deg. C. and of which some 
10 per cent. distilled over up to 250 deg. C., and 51 
per cent. to 52 per cent. up to 360 deg. C. With this 
oil there were mixed two other oils which were obtained 
in this process: (1) The ‘residual oil” above 265 
deg. C. which was gbtained from the distillation of 
the crude oil produced in the process; and (2) a 
small proportion of the liquid product of carbon- 
isation consisting of the heaviest material con- 
densed in the hydraulic main, known as the “ re- 
cycle oil.” During the test there were used 255-1 tons 
of coal, 110-8 tons of Persoleum oil, 74-6 tons of 
residual oil, and 18-3 tons of re-cycle oil. All yields 
are given on the basis of per ton of essential raw 
material, i.e., per ton of combined coal plus Persoleum 
oil. 

The coal, after being pulverised by standard plant, 





* Report of Test by the Director of Fuel Research on the 
Carbonising Plant of Messrs. Coal and Allied Industries, 
Limited, at Seaham Harbour, County Durham. 
Stationery Office. 





H.M. 
Price 9d. 


| together with any re-cycle oil that had been collected 


was fed into a mixer for blending with the oil. The 
Persoleum and residual oils were fed in the correct 
proportions from storage tanks to an overhead tank, 
from which they flowed as required into a vessel whence 
they were continuously circulated through the hydraulic 
main. Upon leaving the hydraulic main the oils, 


from the condensate in the hydraulic main, was 
separated from solid matter by a strainer, followed by 
a subsequent filtration and then pumped into measuring 
tanks from which the mixed oil was discharged as 
required into the mixer. The coal-oil paste, containing 
approximately 55 per cent. of coal, was then circulated 
by a pump through a ring main from which it could 
be filled into retort trays as required. The carbonising 
plant consisted of a battery of M.S. retorts, 13 ft. wide 
by 24 ft. high by 21 ft. long, arranged in groups of 
four, the retorts in each group being disposed vertically 
one above the other, and heated both sides by common 
heating flues. To reduce the risk of distortion, each 
retort was supported from the top so that the sides 
were in tension, the metal being separated from the 
heating gases by a brick wall, of which the thickness 
varied with the height in a manner intended to com- 
pensate for the decreasing temperature of the heating 
gases. Heating was effected by means of the gas 
produced by carbonisation. Nineteen Bunsen burners 
were arranged in a row at the bottom of the space 
between each pair of ovens, a series of arches being 
built beneath the setting to permit access to and 
adjustment of the burners, each of which could be 
regulated separately. Each burner had its own vertical 
flue leading to a larger common cross flue at the top 
between each pair of ovens, along which the gases 
flowed to the front of the setting, where they passed 
down, still between the ovens, to a large main flue 
extending along the whole length of the setting. 
Before escaping up the chimney the gases passed 
through a waste-heat boiler, which supplied part of 
the steam used on the works. 

The coal and oil paste to be carbonised was run 
from the ring main into trays, each retort taking one 
tray. These were about 16 ft. long by 21 in. high 
and 11 in. wide, open at the top, and built up of 
fs-in. mild-steel plate strengthened to some extent 
by H-section cross pieces. The charge of coal and oil 
was 8-29 ewt. A suitable handle on the end of each 
tray enabled it to be charged cold into, and withdrawn 
red-hot from, the retorts through hand-operated doors 
by an electrically-operated machine travelling on 
rails along the length of the setting. It is convenient 
at this stage to refer t> the behaviour of the steel 
trays. It is recorded in the Report that “ owing to 
mechanical trouble on the charging cars and the bad 
distortion of the metal trays, it was not possible to 
charge the trays always at the correct times. In several 
instances it was impossible to charge the trays to 
any retort, and the trays and contents had to be 
discarded. During the test the number of trays 
replaced was 35. The provision of trays which have 
a reasonable length of life without distortion is a 
major problem in the process. ... When, as is 
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generally the case, the trays are badly distorted so 
that the coke will not fall out by gravity, it is removed 
by hand with heavy chisel-ended bars. ... Distor- 
tion of the trays occurred while in the retorts.” The 
temperatures in the retorts were variable, the maxi- 
mum observed being 830 deg. C. and the minimum 
750 deg. C. The temperatures of the external heating 
flues were of the order of 900 deg. to 1,000 deg. C. 
The periods of carbonisation of the charges varied from 
16-5 hours to 12-3 hours. The variations in the times 
were mainly accounted for by the necessity for clearing 
the retorts of carbon and the difficulty encountered 
with the trays. 

The gases leaving the retorts were cooled and the 
heavier oils condensed in standard plant. The geses 
were de-tarred by Lodge-Cottrell precipitators, and the 
light spirit was removed by compressing the gas to 
120 lb. per square inch, followed by water cooling. 
The residual gas is used for heating the retorts. 

The yield of products was as follows :— 


Per ton of 
Coal and 
Persoleum Oil. 
Coke (dry )}— 


Total , “sp lies oss |, OWE. 11-0 

Breeze (below } in.) ... ode - 2-4 

Volatile matter in coke per cent. 4-3 
Gas— 

Volume, at 60 deg. F. and 30 in. 

saturated eve _ ... cub, ft. 12,900 

Calorific value B.Th.U. per cub. ft. 983 

Therms ... ves Son a ye 126-7 

Specific gravity (air equals 1) Pe 0-815 
Gas spirit (crude )}— 

Volume ... _ “e he. wee. 7-75 

Specific gravity at 15 dey. C. ... 0-807 
Crude product— 

Volume (cleaned and dry) gal. 55-8 

Specific gravity at 15 deg. C. ... ove 1-016 

Spirit to 200 deg. C. (refined) gal. 9-2 
Total spirit (refined) bis me, he 15-7 


The screen analysis of the coke showed that 78 per 
cent. of the production was above } in. in size, and 
that 14-4 per cent. was below } in. in size. Com- 
parison with the standard low-temperature coke used 
at H.M. Fuel Research Station showed that the Seaham 
Harbour product had a lower maximum rate of radia- 
tion, and required more heat for ignition, but the 
duration of intense heat, especially with the larger 
sizes, was greater than with the standard. It is con- 
cluded that the three sizes of coke above } in. produced 
for sale were all suitable for open-grate domestic fuels. 
They were characterised by their similarity to briquetted 
fuels in that the individual pieces of coke burned 
slowly through to completion. The gas yield of 
126-7 therms indicated that a good deal of the oil is 
converted into gas and coke, and in this connection 
the Report states that ‘“‘ Of approximately 200 gallons 
of Persoleum and coal-tar oils per ton of coal, including 
the tar from the coal, supplied to the system, 95 gallons 
per ton of coal were recovered as liquid distillates. 
The balance of 105 gallons per ton was cracked to gas 
and coke.” The gas, as sampled, contained 3-2 per 
cent. of carbon dioxide and 0-9 per cent. of oxygen; 
when freed from these it had the following com- 
position : 

Per cent. 


Ethylene... see 7-6 
Propylene 00 6-2 
Butanes and butenes 4-0 
Pentanes and pentenes 2-5 
Carbon monoxide . sic ies den 2-6 
Hydrogen opie eee owe _ so 19-6 
Nitrogen snd -— we ns oo as 
Methane ie ha me aon --- 35°9 
Ethane ... me aha ewe dee srl 7-8 
Propane ... oh on ot bes aay 2-3 


The crude oil was difficult to distil owing to the presence 
of finely-divided carbonaceous material, which pre- 
vented the separation of the contained water. Of the 
total crude oil produced by condensation at atmospheric 
pressure, 50-6 per cent. distilled over up to 250 deg. C., 
92-8 per cent. of which consisted of neutral oils not 
removed by washing with caustic potash and sulphuric 
acid. The spirit recovered from the gas by compres- 
sion was bubbled through caustic-soda wash tanks 
to remove the sulphuretted hydrogen, and after this 
treatment contained, in round figures, 38 per cent. of 
aromatic hydrocarbons, and 52 per cent. of unsaturated 
hydrocarbons, the remainder being saturated hydro- 
carbons. 

The trouble encountered by the distortion of the 
metal trays has already been referred to. The Report 
adds that cleaning of the retorts and off-takes occa- 
sioned an appreciable amount of labour, and was due 
to carbon deposition resulting from the cracking of tar 
and oil vapours and from carbonisation outside the 
trays of material carried over either by priming or 
splashing out of the trays during charging or by 
leaking out of damaged trays. The removal of the 
coke from the tray was stated to be wasteful in labour. 
Removal was by crowbar, and owing to the closing in 
at the top of the trays, due to distortion, considerable 
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trouble was met with in emptying the trays. The 
average throughput of paste was 62-8 tons per 24 
hours, but it is recorded that owing to troubles encoun 
tered, mainly on the retort battery, the throughput 
was lower by about 5 per cent. than that which could 
have been obtained had no delays at this position 
occurred. The Report shows that more than sufficient 
gas was made in the process to supply the heat needed 
for carbonisation 


CONTINUOUS ELECTRIC ANNEAL- 
ING FURNACE FOR MALLEABLE 
CASTINGS. 





Tuk photographs reproduced in Figs. | and 2 
on this page show a continuous furnace of the 
roller-hearth type constructed by Messrs. The 
Electric Furnace Company, Salem, Ohio, U-.S.A.. 


for annealing malleable castings of miscellaneous 
shapes and sizes. It is capable of dealing with 30 tons 
of material per day when the time of treatment for 
13 hours As will be 
seen, the furnace is rectangular in section, and is built 
up on a the usual brickwork 
and lagging being employed. It is 120 ft. long by 
11 ft. wide, and stands some 10 ft. above the floor 
Che hearth consists of a series of specially-designed 
rollers which are divided, for purposcs of operation, into 
three sections. The two outer sections—those nearest 
the feed and discharge ends—are automatically started 
up and shut down at pre-determined intervals, while 
the central section runs at a constant low speed, so that 
the work is carried through the furnace at the rate 
necessary for efficient annealing. Heat is supplied 
from a number of grids of cast nickel-chromium alloy 
which are fixed in the reof of the furnace and under- 
neath the hearth These grids are divided into seven 
circuits, each of which car be independently controlled 
A non-oxidising atmosphere is provided in the furnace 
80 a8 to prevent the formation of scale on the castings 
The gas necessary for this purpose is obtained from 


each batch of castings is about 


structural-steel frame, 


a generator which is placed alongside, and forms an 
integral part of the equipment 

As regards operation, the castings are loosely stacked 
into trays or baskets which are placed in two parallel 
rows on the extension frame at the charging end of the 
furnace, shown in Fig. ? The door of the 
charging chamber is then opened and the baskets are 
drawn in by the first set of rollers, which run ata rela- 
tively high speed. The door of the chamber then 
closes, and that of the furnace proper opens, 
material being next conveyed on to the middle set of 


as 





the | 
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| rollers, by which it is drawn slowly through the heating 
and cooling chambers. On reaching the discharge 
position, the baskets operate a limit switch which 
automatically opens the discharge door, so that the 
material is rapidly delivered by the second high-speed 
conveyor into a gas chamber. The discharge door 
then closes, and the material is moved out through a 
further and dumped into a container. The 
empty baskets are placed on a gravity conveyor which 
extends along the side of the furnace and are carried | 
| to the charging end, ready for re-loading. 


door 








Quay For INFLAMMABLE CARGOES AT BUENOS AIREs. 
As part of a scheme of harbour improvements; for | 
which a sum of 1,500,0001. was allocated in the public | 
works plan for 1937, the Argentine Navigation and Ports 
Department is to construct a quay at Buenos Aires for 


the loading and discharge of inflammable cargoes. 
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Royal AGRICULTURAL SHow, 1938.—The 97th annua 
show of the Royal Agricultural Society of England wi 
be held at Cardiff, from Tuesday, July 5, to Saturday 
July 9, 1938. Copies of the implement regulations w! 
be ready for issue from the offices of the Society, at 16 


Bedford-square, London, W.C.1, after January 1, 1955 
RatLway MARSHALLING YARD ON TiLBuRY LINE Ir 
order to with increasing freight traffic m_ the 


cope 
industrial me of outer East London, between Barking 
Tilbury and Pitsea, Essex, the London Midland and 
Seottish Railway is constructing a 50,000/ marshalling 
yard at Ripple Lane, between Barking and Dagenhan 
Dock. The new yard will have 8 sidings with a tote 
capacity of 522 wagons on the “ up,”’ or west side of th 
line, and six sidings with a total capacity of 406 wagor 
on the “down,” or east side, together with receptio: 
lines and shunting necks. The layout has been designe: 
to allow for future expansion if and when required 
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THE CHAMBON RESERVOIR 
ISERE, FRANCE. 
By Txropore RIcu. 
(Continued from page 170.) 


TxE construction of the dam and ancillary works 
involved the making of 315,000 cub. m. (412,000 cub. 
yards) of concrete, requiring 65,000 tons of Portland 
cement, or 160 tons a day during the months of the 
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25 mm. in diameter, was supported on steel towers, 
the maximum span, over a gorge, being 878 m. 
The line was equipped with 200 skips, each 
having a capacity of five 50-kg. sacks of cement. 
The speed of travel was 2 m. a second (4-5 miles an 
hour), and 110 h.p. were required for operating the 
line. A developed profile and plan of the line are 


given in Figs. 15 and 16, on page 220, while the 
position of the terminal station of the line in relation 
to the dam is shown in Fig. 9, page 169, ante. 











. 13. 





Fie. 14. 


year in which concrete work could be carried on 
with full activity. As the handling of this quantity 
of material would have required a fleet of about 
15 lorries, the operation of which would have been 
difficult in view of the nature of the access roads 
and the heavy traffic on the main roads during the 
tourist season, it was decided to construct a cable- 
way from the Bourg-d’Oisans terminus of the 
local light railway from Grenoble, to a concrete- 
mixing plant situated above the dam site. The 
total length of the cableway was 10-45 km. It 


consisted of two main sections and a short end 
section, joined by angle stations. Starting at an 
elevation of 714 m., it passed over a spur at a 
height of 1,250 m. and descended 
terminal station. 


to 1,083 m. 


at the The steel carrier cable, 








View SHowrne Caste Live ror ConcRETE DISTRIBUTION. 


For the supply of aggregate, a quarry of gneiss 
rock was opened close to the concrete-mixing plant. 
The stone was won by breaking down the face 
with explosives, the blocks being broken into trans- 
portable sizes with pneumatic hammers. A pressure 
air line was run from the compressor house to the 
quarry, as indicated in Fig. 9 on page 169, ante. 
The broken stone was loaded into tipping wagons 
by two steam shovels, one of which is shown at 
work in the view of the quarry given in Fig. 13, on 
this page. The daily output during full working 
periods was about 1,500 tons. The stone-breaking 
and concrete-making plant situated on a slope above 
the dam is illustrated diagrammatically in Fig. 17, 
on page 220, while an exterior view of the 
plant is given in Fig. 18, on Plate XII. The 


upper part of the plant was at a level of 1,070 m. 
above datum and the lower at 1,040 m. _—‘ For Fig. 
17 we are indebted to our contemporary Le Gente 
Cwil. 

The stone arriving from the quarry was washed 
by a high-pressure water jet and tipped into the 
hopper a, Fig. 17, from which it passed to the jaw 
crushers b. These, which were driven by 110-h.p. 
motors, were each capable of turning-out 39 cub. m. 
of crushed rock per hour and could deal with pieces 
up to 30 mm. by 40 mm. by 60 mm. The material 
passed to the revolving screen c, separating 
it into three sizes, which fell into the bins g, A and ¢. 
Pieces larger than 10 mm. to 25 mm. passed to a 
gyratory crusher d, of 16 cub. m. per hour capacity, 
connected to a secondary revolving screen e. Any 
material too large to pass the second screen was 
returned to the main screen by the bucket elevator f. 
The smalls separated out passed down a chute to a 
Krupp ball mill &, where it was reduced to sand, 
fed to the elevator / and deposited in the fourth bin j. 
The bins were all fitted with bottom gates and 
delivered to the belt-conveyor m, which fed to 
concrete mixer n. The cement was delivered 
by the cableway to the silo at the top of the plant, 
which had a capacity of 1,000 tons, and from 
from which it was fed by the screw conveyor p to 
the 200 ton bing. From there it was delivered to 
the mixers through the weighing machine r. The 
total capacity of the bins carrying the prepared raw 
material was 1,500 cub. m. The mixed material 
was passed into service hoppers which supplied a 
belt conveyor ¢ by means of which it was delivered 
to suspended chutes or, alternatively, was passed 
to the hopper u from which tipping skips v could 
be filled. 

To supply the works with water, a storage tank of 
250 cub. m. capacity, as shown in Fig. 9, page 169, 
ante, was installed at a level of 1,113 m., giving 
ample head for the concrete mixers and other plant. 
This tank was supplied by two multi-stage 
pumps situated on the upstream side of the upper 
barrage and delivering against a head of 153 m. 
For the supply of compressed air to the quarry drills 
and for other services, five Ingersoll-Rand com- 
pressors were used. Three of these were installed 
in the compressor house on the right bank above 
the crushing plant. The others were situated near 
the old river bed below the downstream barrage. 
Electric power was supplied to the works in the 
form of three-phase current at 16,000 volts from 
Saint Guillerme power station. The overhead line, 
6 km. long, also furnished a supply to several villages. 
The current was transformed to 220 volts and 380 
volts for use on the works, the total capacity 
of the motors operating the crushers, hoisting gear, 
pumps, &c., amounting to 1,600 h.p. 

In the construction of the dam large plums of stone 
were incorporated, these accounting for nearly 8 per 
cent. of the mass, except between the upstream face 
and the first line of drains, no blocks being incor- 
porated in this section. As shown in Fig. 17, the 
blocks, arriving by truck from the quarry, were 
handled by means of the telpher line. The use of a 
considerable proportion of blocks was encouraged 
by the necessity for strict economy in construction. 
Great care was taken with the composition of the 
concrete, a near approximation to the Bolomey 
formula being used. At first a mix, including 
cement, of 20 per cent. of material up to 0-5 mm., 
6 per cent. from 0-5 mm. to 2 mm., 15 per cent. 
from 2 mm. to 10 mm. and the remaining 59 per cent. 
of 10-25-100 mm., was used, but difficulties were 
met with in lack of controllability and in bedding 
the large plums. The percentage of fines was then 
increased with the result that the large blocks 
could be set with considerably less labour. The 
cement used was supplied by the Vicat Company 
from works in the Department of Isére. The 
composition of the mix was controlled, in the case 
of the larger material, by volumetric feed arrange- 
ments of the drawer pattern. The fine sand and 
cement were measured by an automatic registering 
weighing machine. The quantity of water used 
did not exceed 8 per cent. by weight of the dry 
material in the mix, or about 200 litres for cub. m. 
It was measured by automatically-operated tanks. 
The rotary mixers were of 14 cub. m. capacity. 





The concrete for the lower sections of the dam 
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LAY-OUT OF CONCRETE PLANT 


was distributed through inclined chutes supported 
from cables carried across the gorge. The chutes 
had a capacity of an average feed of 50 cub. m. 
per hour. The general lay-out of this plant is 
shown in Fig. 28, opposite, while Figs. 19 and 20, 
Plate XII, illustrate the distributing chutes in use. 
Fig. 19 illustrates placing concrete in the gorge, this 
view being taken on July 23, 1931, while Fig. 20, 
which was taken on November 1, 1931, shows 
work on the wing foundations. The far end of the 
cable supporting the chutes is shown secured to an 
anchor block in Fig. 28. At a later stage it was 
fixed to a lattice tower mounted on the completed 
work, as shown in Fig. 14, page 219, which shows 
the state of affairs on April 10, 1934. For the upper 
part of the dam, which could not be served by the 
chutes, the concrete was delivered in drop-bottom 
skips which were suspended from a double cableway 
spanning the dam site, as shown in Fig. 28. The 
lines of the cableway were supported from a fixed 
lattice steel tower on the left bank, as shown in 
Fig. 28, and from two weighted straining towers 
on the right bank. One of these is shown in Fig. 28, 
above the concrete plant. These straining towers 
worked on a radial track which can be seen in the 
plan of the works, in Fig. 9, page 169, ante. The 
stayed fixed tower was 42 m. high, the movable 
towers being 15 m. high. The steel cables, 45 mm. 
in diameter and of 348 m. span, were capable of 
carrying a load of 5-5 tons. The delivery capacity 
of this part of the plant was 30 cub. m. of concrete 
per hour. One of the drop-bottom skips is well 
shown in Fig. 20. 

As indicated in Fig. 17, the cableway was also 
used for transporting the large plums embedded 
in the concrete. In addition, it served for handling 
the shuttering, which was in the form of standard 
steel sections 0-8 m. by 0-5 m. for the upstream 
face and contraction joints, and 1 m. by 2 m. for 
the downstream face. The shuttering oiled 
to prevent the concrete from adhering to it and was 
kept in place by wire braces fastened to hooks 
secured in the concrete. The profile was controlled 
by lengths of Tee-section bar bent to form and fixed 
at regular intervals over the shuttering. The view 
of the upstream face o. the dam given in Fig. 21, on 
Plate XII, which illustrates the state of the work 
on August 31, 1932, shows the steel shuttering in 
place. The daily routine before the placing of 
concrete was commenced each morning, consisted 
in spraying the surface with water, roughing it 
with a pick and washing, followed by a second 
roughing and a final washing immediately before 
new concrete was placed. At the time of greatest 
activity, during the summers of 1933 and 1934, 


was 


the average amount of concrete laid per day was/(0-8-m. diameter drainage shaft behind the seal, | veries of finished steel is not quite so severe. 
On August 19, 1933, 1,069 cub. m.| each section of the dam has, in addition, a 0-8-m. 
of concrete work was actually placed; this included | vertical drain and two of 0-3 m. diameter. 


800 cub. m. 








70 cub. m. of blocks. A laboratory was constructed 
near the concrete-making plant in which not only 
test-pieces were examined, but sample test cylinders 
were also cut out of the dam by boring machines 
of the Calyx type. Test pieces with a 1 to 3 mix 
showed 30 kg. per square centimetre in tension 
after 7 days and about 38 kg. after 28 days. The 
composition of the main mix was checked continually 
and tests were made on the permeability of samples. 

The dam is constructed in twenty sections, 
separated by nineteen contraction joints. The 
widths of the sections vary from 11-16 m. to 20-2 m., 
the dimensions being chosen from the points of 
view of convenience in placing the concrete and the 
form of the foundations. In building up the 
various sections, in the way illustrated in Fig. 21, 
the vertical face between sections was treated with 
bituminous emulsion. A seal was placed between 
each section at a distance of 0-7 m. from the up- 
stream face. The arrangement illustrated in 
Fig. 24, on page 221. The seal consists of a sheet of 
copper, 3 mm. thick, bent to Z-form, the two 
opposite arms being embedded in the faces of the 
neighbouring sections. The sheet, which was from 
0-5 m. to 0-7 m. wide when opened out, was 
employed in strips of from 2-5 m. to 3 m. long, 
riveted and soldered together. At the back of each 
seal there is a drainage shaft 0-8 m. in diameter, 
from which the condition of the joint can be 
examined. The vertical joints on the upstream face 
were scraped out to a depth of 5 cm. and filled with 
bitumen mastic. The upstream face was also given 
special treatment as a whole. After roughing with 
pneumatic hammers, a layer of gunnite 12 mm. 
to 14 mm. thick was applied. The material con- 
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connect to two upstream and two downstream 
conduits. The arrangement of the upstream con- 
duits is shown in Figs. 25 to 27, opposite, while 
Fig. 26 also shows the position of the down- 
stream conduits. As will be seen, all the drains 
and conduits connect to the main drainage gallery 
which delivers to the downstream side of the dam. 
There are also vertical drains from the foundation 
rock to the lower cross conduits, while below th: 
downstream cross conduit there are borings 5 m. 
deep and 60 mm. in diameter, to enable th 
pressure below the foundations to be measured. 

A view of the dam nearing completion, showing 
the upstream face, is given in Fig. 22, on Plate XII. 
This view shows the suspended platform which 
was used during the application of the gunnit 
facing, while a further view, showing the filled 
reservoir, is given in Fig. 23. The form of the dam 
in plan is shown in Fig. 9, page 169 ante, while the 
cross section is given in Fig. 12, on the same page. 
It is of the gravity type having a maximum 
height above. the foundations of 136-7 m. and a 
length at the summit of 293-6 m. The width at 
the base is 70 m. and at the top 5 m. The total 
volume of masonry in the dam itself is 300,000 cub. m. 
and in the ancillary works 15,000 cub. m. The 
total volume of excavation was 115,000 cub. m. 
The useful capacity of the reservoir formed by 
the construction of the dam is 54,000,000 cub. m. 
of water. 

(To be continued.) 











sisted of 530 kg. of cement to 1 cub. m. of sand. 
The lower 40 m. of the face was also treated with 
two coats of bituminous compound. 

The dam is provided with a very complete 
system of drainage conduits. 


Tue Bririsu [ron anp Steet MaRKET.—The demand 
for pig-iron is undiminished, according to a recent report 
of the London Iron and Steel Exchange, 28, Essex-street, 
London, W.C.2, but there has been little business 
|} in foreign iron, which continues to be offered at high 


| prices. There is stringency also in the British sem!- 


In addition to the finished steel section, but the pressure to obtain deli 


Some 


| contracts have been made for delivery over the earls 
part of 1938, but few makers or consumers care to commit 


= 
These | themselves so far ahead in prevailing conditions. 
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+e 
Mathematical Snack Bar. By N. ALuison. Cambridge : 

W. Heffer and Sons, Limited. [Price 7s. 6d. net.] 
AtrHoucn the oldest of the exact sciences, mathe- 
matics continues to appeal to a wide circle of 
students outside that formed by specialists, since it 
is above all a subject in which the more obvious the 
fact is, the more difficult it is to prove. Many 
illustrations of this are to be found in the small book 
under review, consisting as this does of miscellaneous 
notes and proofs which will in different ways interest 
readers of science in general. There is, for example, 
the author’s “extravagant proof,” on page 73, 
showing that a straight line is the longest distance 
between two points. Of more direct service to 
engineers, in particular, is the method given for 
deriving the series of values that make biquadratic 
expressions square, since the matter is sometimes 
volved in practical calculations. 

In the main, however, the work is devoted to 
questions connected with the Arithmetica of Dio- 
phantus, which is important for two reasons ; it is 
the first book to be recognised as an algebra on the 
one hand, and on the other it contains problems 
requiring rational solutions which have so far 
proved to be too difficult for mathematicians. In 
consequence, Mr. Allison introduces the reader to 
4 fruitful field of investigation which, since the time 
of Fermat “a Euler, has given rise to the theory 
of numbers. Further attention is also called to the 
triangles of Hen, who gave a remarkable geo- 
metrical proof of the expression for the area of a 
triangle in terms of its sides. 

lt will therefore be evident to students of the 
subject in question that the problems included in 
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this collection touch many aspects of geometry 
applied to plane and solid figures, as well as the 
theory of numbers. Since the solutions are formu- 
lated in an original manner, the book merits the 
attention of teachers of mathematics, for whom 
these notes would seem to have been prepared in 
the first case. Nevertheless, the volume might 
well be read with pleasure and profit by all classes 
of students, though the interest of the average 
reader would doubtless have been increased by the 
addition of historical notes on the various points 
raised in the treatment. To mention only one 
example in view of the contents of the book, there 
is that marginal note on Fermat’s copy of the 
works of Diophantus which constitutes a famous 
statement in the history of mathematics, in that it 
refers to a proof for which no complete demonstra- 
tion has yet been discovered. 








Modern Foremanship. By T H. Burnuam. London: 
Sir Isaac Pitman and Sons, Limited. [Price 7s. 6d. 
net.] 


WHATEVER prejudice may obtain with regard to 
the usefulness of a general course of instruction for 
foremen, this very English book should go far to 
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100 per cent. foreman would be a treasure, indeed, 
but only temporarily, for promotion would be 
inevitable. The instruction is, however, no more 
idealistic than it should be. All the attributes 
touched on are attainable, though not in equal 
measure, being dependent, naturally, on the relative 
interest which a man finds in leadership, co-opera- 
tion, the human factor, employment problems, 
trade unions, training employees, wage systems, 
health, accidents, works committees, costs and 
overheads. That he is all the better foreman for 
a knowledge of something of all these matters will 
be readily agreed. In a backward look at far-off 
apprenticeship days, the awful figure of the loud- 
swearing dictator stands out pre-eminently. Did a 
pieceworker exceed his “ time and a quarter,” a drop 
in piecework price soon followed. A single argu- 
mentative word put a man in danger of discharge, 
and a very little cause would open the floodgates 
of a torrent of strange oaths, which excited a 
strange mixture of fright and admiration in his 
younger hearers. There can be few such foremen 
left in these days, in which changed conditions have 
made them leaders rather than drivers, friends 
rather than overseers. Still, it has to be said that 
few at the present day give that intensive study to 
their job which the author of Modern Foremanship 
advises. 

Although the teachings are, of course, for general 
application, most of the book is very distinctly 
useful to the engineering foreman ; one might go 
further and say that any works manager would find 
time taken to read it well spent. However good 
subordinates may be they remain the transmitters 
of the manager’s policy, and, to a not inconsiderable 
extent, of his character. If that character is good, 
this course of study will bring the foreman more 








remove it. The work is, of course, idealistic; a 


easily into line. If the contrary, the study is even 
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more necessary, to enable him to rise above it, 
and to gain and retain the respect of his men. 
Such knowledge leads to a more complete education, 
and it was one of Huxley’s pithy sayings that the 
real value of alleducation lay in the ability to say or 
do the right thing at the right time. This attractive 
book of 170 pages is well indexed and concludes 
with a bibliography of over 50 other works on 
kindred subjects which the student may consult 
for further instruction. 


The Analysis of Engineering Structures. By Proressors 
A. J. 5. Prrparp, M.B.E., D.Se., and J. F. Baker, 
M.A., D.Sc. London: Edward Arnold and Company. 
[Price 30s. net.] 

THe treatment of the theory of structures is 
influenced by the improved methods of construction 
which are developed from time to time, since 
progress along these lines leads generally to the 
erection of large and complex systems of the 
statically indeterminate type. It is necessary in 
these circumstances to evaluate the relative deforma- 
tions or strains on the various parts of a prescribed 
structure, with the aid of either experimental or 
analytical instruments of investigation, and both 
ways of approach to a solution should be surveyed 
in books devoted to the subject. This need has 
been appreciated by the authors of the work under 
review, because they have given a fairly complete 
account of the related research undertaken by 
different investigators, in a manner which enhances 
the practical value of the volume. It is to be noted 
that the theory presented here suffices for the needs 
of students preparing for university examinations in 
engineering, and with this end in view problems for 
solution have been placed at the ends of a number 
of the chapters. Due consideration is also given to 
the application of recently evolved methods for 
calculating the stresses acting on structural frames, 
such as Southwell’s * relaxation method,” and the 
generalised theorem of three moments as enunciated 
by A. Berry ; the utilisation of the latter is facilitated 
by the tabulated values of the Berry functions given 
in the appendix. 

In regard to the design of steel-framed structures, 
special mention should be made of the instructive 
summary, covering more than 50 pages, of the 
three reports issued by the Steel Structures Research 
Committee. Since this work involved tests on 
buildings which were arranged with the object of 
examining the various factors that affect the stiffness 
and strength for different classes of buildings, the 
conclusions arrived at by the Committee may be 
used as a basis for a set of working rules, as is 
indicated by the graphical representation of some 
of the results thus obtained. Perusal of the chapter 
concerned clearly demonstrates the need for con- 
sidering buildings as a whole, particularly when 
wind-loads are involved. The point may be illus- 
trated by reference to one of the tests, where it was 
found necessary to relieve the frames of the shearing 
stresses due to wind loading, by utilising special 
bracing for the purpose in cases where the floors 
and walls did not afford sufficient bracing effect. 
Moreover, the research revealed that the assump- 
tions usually implied in this connection sometimes 
lead to unsatisfactory design; this point will 
undoubtedly be further elucidated by the work of 
the American Society of Civil Engineers, which is 
at present engaged on a study of the general problem. 

In dealing with so comprehensive a subject as 
this, it is not always easy to give adequate attention 
to all the aspects of the matter if the size of a book 
is to be kept within reasonable limits. Nevertheless, 
some readers would have welcomed a more detailed 
description than is given on mechanical methods of 
stress analysis, and the bibliographical notes on 
suspension bridges might well have contained 
reference to the work of H. M. Martin. The chapter 
devoted to earth-pressure also leaves something 
further to be desired, for in recent years the ordinary 
theory has been greatly modified by the notable 
investigations initiated by Professor K. von Terzaghi, 
and a concise description of this research is overdue 
for English readers. In a book containing so much 
of direct value to engineers, it is to be regretted 
that the style used by the authors does not invariably 
make for clear understanding on the part of those 
approaching the subject for the first time, as may 
be exemplified by mention of the final sentence on 
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page 119: ‘‘In any case where the eccentricity of 
loading is known this is a sufficient solution for the 
strength of a strut and since we make no assumption 
as to slenderness but treat the problem generally 
the result is applicable to members of any slender- 
ness ratio.”” The rearrangement of such sentences, 
of which there are too many, would have improved 
the treatment as a whole. As is to be inferred from 
the foregoing remarks, however, the volume can be 
recommended to all readers interested in the modern 
theory of structures, to whom the worked examples 
should be of service. 








A 2,000-KV IMPULSE GENERATOR. 


By F. 8. Epwarps, B.Sc., A.M.I.E.E., and G. J. 
Scouss, B.Sc.(Eng.). 


THE equipment of the high voltage laboratory 
in the Research Department of Messrs. The Metro- 
politan-Vickers Electrical Company, Limited, Man- 
chester, which was opened in February, 1930, 
included a four-stage impulse generator which 
delivered energy at pressures up to 1,000 kV, and 
had a discharge capacitance of 2.200uyF. The 
condensers were of the cylindrical varnished paper 
type and were mounted horizontally in an insulating 
framework. The resistances were porcelain tubes 
filled with water and the four spark gaps had to be 
separately adjusted by hand. This generator, which 
was described in detail at the time in ENGINEERING,* 
has been in practically continuous use for over 
seven years, and apart from such minor changes as 
the replacement of the water tubes by wire-wound 
resistances, no alterations have been effected. 

The development of impulse testing to comply 
with modern requirements has, however, been very 
rapid during the past few years. It is not surprising, 
therefore, that the generator has become unsuitable 
for present-day use on account of its comparatively 
low output voltage and small discharge capacitance. 
It is true that provision had been made in the 
original design for the capacitance to be increased 
at a later stage if desired, but the form of con- 
struction adopted and, indeed, rendered necessary 
by the materials then available, involved a wastefully 
large spacing between the stages. The result was 
that the generator was too high for any increase in 
the voltage to be practicable. It was therefore 
| decided to replace it with a completely new one of 
entirely different design. This was to be fed from 
its own direct-current supply instead of from one 
of the 500-kV 50 cycle testing transformers through 
a mechanical rectifier. 

The new generator has twelve stages, each of 
0-12, F. capacitance, and is capable of being charged 
up to 167 kV. The maximum available voltage is 
therefore 2,000 kV, with a discharge capacitance 
of 0-Oly F., and the energy of discharge is 20,000 
joules, compared with 1,100 joules for the former 
equipment. The well-known Marx circuit is used, 
but an important modification due to Goodlet is 
incorporated so that the load is earthed through 
the charging resistances and is not subjected to any 
stress during the charging period. The physical 
arrangement of the three essential component parts 
(condensers, resistances, spark gaps) was governed 
by the form of the condensers. In this case the 
most suitable form of construction was found to be 
to arrange the condensers in four vertical columns, 
each condenser being separated from those in the 
adjacent stages by means of insulating supports. 
The spark gaps then fell naturally into one vertical 
plane, which greatly facilitated the design of their 
operating mechanism. The resistances were all of 
the same length and served also as bracing rods. 
Fig. 1 shows the circuit employed, and also the 
actual relative positions of the components, while 
Fig. 3 indicates how, by the removal of one-half 
of the resistance rods, and their replacement by 
conductors, and the removal of alternate pairs of 
spheres from the gaps, the generator can be con- 
verted into a six-stage set of four times the discharge 
capacitance. 

As regards the design of the individual parts, the 
condensers have a rating of 0-060 F. at 167 kV, 
and are of the oil-impregnated type. The active 
| dielectric is enclosed in a varnished paper cylinder 





* See ENGINEERING, vol. cxxix, page 312 (1930). 
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and is provided with metal end caps which form the 
electrodes. These end caps, which are a special 
feature of the condensers, are made of Metropolitan- 
Vickers “ C ” light alloy, and are shrunk on to the 
cylinders so that the joints are oil-tight. Their end 
surfaces are machined flat and are provided with 
four holes, so that almost any number of condensers 
can be stacked and secured together in one vertical] 
column. The edges of the caps are machined to a 
radius of 1} in. so that, when two end plates are 
placed together, they form a very effective stress 
distributor. The lightness, toughness and freedom 
from corrosion or marked tarnishing which are 
characteristic of the “C” metal, all add to the 
attractiveness of this material for the construction 
of condensers. Each condenser is 21 in. high, and 
has an overall diameter of 18 in. The weight is 
190 lb. Two condensers in parallel are used per 
stage, and the four supporting columns are visible 
in Fig. 4. The use of four columns halves the 
individual weights of the condensers, and makes the 
generator very stable laterally. Incidentally, the 
horizontal plates used for paralleling the condensers 
form a convenient frame on which to mount the 
spark gaps. The supports are identical with the 
condensers in appearance and construction, though 
the internal dielectric is omitted. Adjacent end 
plates are fastened together by means of screws 
whose heads are concealed in counterbored holes 
in the radiused edges of the plates. 

Non-inductive wire-wound resistances are em- 
ployed. These are secured to varnished paper tubes 
by means of tape and are finished with a number of 
coats of hard glossy varnish. Brass end caps are 
used to fasten the resistances to the condenser 
stacks. Each resistance has a value of 9,000 ohms, 
so that the wave tai] of the generator on open 
circuit is about 380 microseconds. 

With a generator having twelve stages, the labour 
involved in resetting each gap by hand whenever 
the charging voltage was altered would be very 
considerable. Some means of adjusting all the 
gaps simultaneously was therefore desirable, and 
the following system was adopted: One sphere in 
each pair is mounted on a square rod in which a 
vertical rack is cut. This rack engages with a 
pinion on a projecting vertical shaft and both rack 
and pinion are enclosed between two “C” metal 
castings, which are screwed together to form a box. 
The whole mechanism is packed with grease. The 
shaft of the pinion projects both above and below 
the box, and has a slot in the end. The connection 
from box to box is effected by means of varnished 
paper tubes, which are filled with compound and 
are provided with brass end caps. Each cap has 
a recess in it which is fitted with a pin. This pin 
engages tightly in the slot of the pinion shaft, so 
that an almost solid drive is obtained free from 
appreciable backlash. 

The gap a in Figs. 1 and 3 is about 3 mm. smaller 
than the other gaps (except when synchronised 
tripping is employed). This is found to be sufficient 
to ensure that over the normal range of voltage 4 
breaks down first, and that thereafter all the other 
gaps break down properly in sequence. For very 
low and very high charging voltages it may be 
necessary to use a figure different from 3 mm., but 
the exact value is easily found by trial and the 
adjustment is readily made. 

The spheres were cast out of “C” alloy in the 
form of two thin hemispherical shells, one of which 
had a boss on it. The two halves were then welded 
together, turned spherical in a lathe, and polished. 
Due to the low specific gravity of the metal used, 
the finished spheres are as light as those of the more 
usual spun copper, and being much more robust, 
on account of their greater thickness, they are free 
from the risk of damage, which is always present if 
thin spinnings are used. Both the supports for the 
spheres and also for the resistance tubes are attached 
to the condenser stacks by means of brass plates. 
These plates are fitted into milled slots in the top 
plates of the condensers and their supports. 

For charging purposes a two-stage voltage multi- 
plying circuit is employed. This is capable of 
supplying direct-current of either polarity. It 
comprises a 100 kV (peak) power transformer, two 
200 kV (peak) filament transformers, a condenseT, 
two rectifying valves and the necessary control 
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gear. Only one condenser is used, as the capacity 
normally connected across the output terminals is 
provided by the impulse generator itself. In view 
of the large generator capacitance during charging 
(l-44u F.), it was quite impossible to maintain 
the usual proportions between the condenser sizes 
of a two-stage circuit. It is customary for the 
condenser in series with the transformer to have 
double the capacitance of the condenser on the 
output side. If this ratio had been adhered to, 
however, the series condenser would have been 
impossibly (and quite unnecessarily) large. Actually 
the series condenser was built into a container 
‘milar to those used in the generator, and has a 
capacitance of about 0-015. F. During charging 
the voltage on this condenser is virtually alternating 
for a number of cycles, and it has accordingly been 
designed for a much lower dielectric stress than the 
other condensers. This explains why its capacitance 
8 80 small. 

Thermionic rectifiers of high current rating were 
chosen as being the most suitable for this equipment. 
Specially shielded windings are incorporated in the 
design of the filament transformers, which are oil- 
immersed in paper cylinders, varnished with syn- 
thetic resin. The need for a high voltage bushing is 
thus obviated. The main high voltage transformer 
8 oil-immersed and is of a type which has been 
¢xpressly designed for the production of low currents 
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at high voltages. The secondary winding is vacuum 
impregnated. A steel tank is used as the container, 
but the terminal bushing, which is thereby rendered 
necessary, is of comparatively small dimensions, as 
it is only required to withstand about 70 kV eff. 
(100 kV peak). 

The control gear, which comprises a push-button- 
operated contactor, auto-transformer, battery-type 
tapping switch and overload relay, is housed in a 
sheet steel desk, which is mounted on rubber-tyred 
castors. The voltage is variable in 14 steps on the 
tapping switch, and a fine rheostat provides smooth 
control. The polarity is changed by means of a 
simple re-arrangement of the high voltage busbars. 
A change from positive to negative polarity can 
therefore be effected without disturbance to the 
rectifiers in their mountings. 

Several special features have been incorporated 
in the generator and its associated equipment. 
These include the provision of a permanent wave 
front circuit and capacitance potential divider ; 
the synchronised tripping of the trigger gap a, 
combined with the accurate predetermination of the 
‘tripping voltage ; the remote operation and indica- 
tion of the setting of a, and an electrically-operated 








earthing switch. 





It was decided to use a permanent capacitance 
load, which would serve the dual purpose of a 
potential divider and a swamping load, so that small 
variations in the arrangement of the leads, and in 
the capacitance of the load, would not make a 
serious difference to the circuit conditions. By the 


| insertion of a wave front resistance of the appro- 


priate value the generator could therefore be cali- 
brated to give a wave of definite front substantially 
independent of the load conditions within of course, 
certain limits. The extra capacitance also had the 
advantage that it reduced the resistance for critical 
damping to a reasonably low value and also facili- 
tated the production of a standard wave of 1 micro- 
second front even with extremely small loads. 

A condenser to withstand 2,000 kV is necessarily 
of considerable size, but eight out of the 16 con- 
densers formerly used were re-arranged in series on 
the framework of the old four-stage generator from 
which the resistance spark gaps had been removed. 
A condenser of 275 F. was thus formed. When 
used purely as a load, the condenser stack is earthed, 
but when employed in conjunction with the cathode 
ray oscillograph its low voltage end, which can be 
readily insulated for a few thousand volts, is con- 
nected to earth through a suitable low voltage 
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condenser, the junction point being taken to the re- 
cording circuit through a delay cable in the usual way. 

The completed generator may be operated in 
several ways according to the conditions of testing 
required, For tests involving a large number of 
impulses and where extremely accurate control of the 
output voltage is not essential, the bottom gap a in 
Figs. | and 3 is set slightly smaller than the others and 
the generator produces an impulse every time this 
gap sparks over. The tripping voltage is dependent 
upon the setting of a and is therefore liable to 
small errors due to the dispersion, which is inevitable 
in the breakdown voltage of a sphere gap. When 
the highest accuracy is required the charging 
voltage is adjusted to the required value by the aid 
of a high-voltage moving-coil voltmeter, and the 
generator is tripped electrically. In this way both 
the voltage of the impulse and the exact time of its 
occurrence can be accurately controlled when it is 
desired to carry out impulse tests on trans- 
formers, &c., under excitation conditions, even to 
the extent of almost exact synchronisation with 
the crest of the alternating current supply. 

The cireuit employed is shown in Fig. 2. As will 
be seen, the bottom gap of the impulse generator is 


replaced by one having three electrodes, so that | 
the | 
upper } is set te a spacing equal to the other gaps | 


two gaps in series are obtained. Of these, 
of the generator, and the lower c toa spacing too 
great for it to be broken down by the transformer d. 
The generator is first charged to a voltage just 
insufficient to break down #4, after which it 
tripped in the following way. When the switch ¢ 
s closed, the transformer d is excited, but, as the 
metal filament lamp f is cold and therefore of low 
resistance, the voltage drop in g is sufficient to 
prevent h from spark ng over. The lamp f, however, 
rapidly warms up, so that after a few cycles A 
breaks down and a large voltage appears suddenly 
vcross i and is transferred through & to the three 
electrode gap. If this voltage happens to be of 
opposite polarity to that with which the generator 
is charged, b at once breaks down and is followed 
by c and the other gaps of the generator. If it 
of the same polarity the impulse occurs one half- 
cycle later. In either case it will be apparent that 
48 the voltage across the primary of d builds up 
comparatively slowly, the breakdown of A will 
occur almost exactly on the crest of the wave, and 
oscillographic tests show this to be the case. 
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As the design of the impulse generator lends itself 
so admirably to motor operation of the sphere gaps, 
it was decided to incorporate motor operation and 
indication of the setting of b in the equipment, and 
thus render it possible to work the generator entirely 
from a central control desk. To enable this to be 
accomplished it was necessary for the control desk 
to be fitted with the following equipment : Controls 
for operating the high voltage direct-current set and 
thus charging the generator, means for measuring 
the output of the direct-current set, and means for 
remotely indicating and controlling the setting of the 
sphere gaps of the generator. 
above, provision is made for electrical operation 


of the 2-m. sphere gap used to measure the output | 


of the generator and also for earthing the generator 
after use. 

The control gear has already been described. The 
high-voltage voltmeter mentioned earlier consists of 
a moving coil direct-current milliammeter, in series 
with a high-voltage resistance of 125 megohms. 
This resistance is of patented construction, and is 
connected across the bottom gap of the generator. 
It serves to measure the voltage to which the Jatter 
charged. Protection is afforded, both to the 
operator and to the instrument, by means of a neon 
lamp and condenser connected in parallel across 
the instrument. 

The sphere gaps are adjusted by means of a 
}-h.p. reversible direct-current motor. This 
geared down in the ratio of 140 to 1 on to the screw 
of the bottom gap, so that with the 
screw pitch employed 1,400 revolutions cf the motor 
are required to move the gaps through 1 in. A 


is 
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| commutator geared to the motor operates a repeating 


mechanism on the control desk, and this in its 
turn drives a counter. In this way the setting of 
the sphere gaps in centimetres can be seen at a 
glance from the control desk. The repeating 
mechanism, which was constructed in the High 


Voltage Laboratory, consists primarily of two coils | 


at right angles, which are free to rotate in a magnetic 
field. These coils are excited in correct sequence by 


the commutator, so that the coils rotate and keep | 


in step with the commutator. The whole mechanism 
is fitted with limit switches to prevent damage in 
the event of overrunning. A similar mechanism to 
the above, but without the remote 
arrangements, is fitted to the 2-m. sphere gap so 


that it may be adjusted from the control desk 


In addition to the | 


indicating | 





| during a test and the setting measured subsequently 
in the usual manner. 

Although the generator will discharge _ itself 
through the voltmeter after use, the time constant 
of the discharge is about 3 minutes, so that two 
jearthing switches are fitted in addition. One of 

| these is electrically-operated from the control desk 
|and is the one normally employed, while the other 
|is manually operated and serves as an additional 
safeguard in the event of failure of the former and 
| when the generator is not in use. A final refinement, 
| which is now being fitted, is a thyratron-operated 
counter. This measures the total number of impulses 
|applied during any particular test. 

| Fig. 4 gives a general view of the complete equip- 
}ment with the impulse generator in the centre. 
| The resistances and spark gaps are clearly visible. 
The driving motor for the spark gaps is on the 
ground. Two of the electrodes employed for the 
|synchronised tripping of the bottom spark gap 
| with the necessary transformer can also be seen. 
| The loading condenser is on the left and the control 
|desk and a cathode-ray oscillograph are on the 
right. Most of the direct-current set is hidden by 
|the impulse generator, but one of the filament 
transformers is visible between the impulse generator 
and oscillograph with a rectifier mounted above tt. 

The authors’ thanks are due to Dr. A. P. M. 
Fleming, (.B.E., Director and Manager of Research 
and Education Departments, Messrs. Metropolitan- 
Vickers Electrical Company, Limited, for permission 
to publish this account. 
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of 23,500 tons 


ORIENT LINER 


twin-secrew 


| THE 
THE 
gross, which has been built by Messrs. Vickers-Arm- 


steamer Orcades, 


|strongs Limited, Barrow-in-Furness, for the Onent 
Steam Navigation Company, Limited (Messrs. Ander 
son, Green and Company, Limited, Managers, », 
Fenchurch-avenue, London, E.C.3) sailed from South 
ampton on Saturday last, August 21, on her maiden 
voyage, a 24 days’ cruise to the Adriatic and Eastern 
Mediterranean, as a preliminary to taking up regular 
sailings in her owners’ mail, passenger and cargo servic« 
to Australia via the Suez Canal. On the previous day 
she had proceeded to Southampton from Tilbury, 
where she had lain for some weeks undergoing the final 
stages of fitting-out, with a party of Press representé 
tives and other guests, who were thus enabled te 
inspect at leisure the appointments of a vesse l embody 
ing not only a long experience in catering for passenge' 
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comfort in tropical and sub-tropical waters, but also 
of practically two years’ operation of the sister ship, 
Orion, which was described and illustrated in our 
140th volume.* That the differences are so few may 


be taken as testimony to the essential excellence of a | 


design which, in the builders’ practice, has almost 
become standard for the highest class of marine trans- 
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port on the Australian run, it having been employed, | 


also, with comparatively small variation for the Strath 
class of steamers constructed by them in recent years 
for the Peninsular and Oriental Steam Navigation 
Company. 

Although the differences between the Orion and the 


Orcades are principally evident in the arrangement of | 


certain of the public rooms, it is convenient to recapitu- 
late the main dimensions. The vessel, which has a 
raked stem and cruiser stern, measures 665 ft. in 
overall length, and 630 ft. between perpendiculars. 
The maximum breadth is at C deck, where a slight 
overhang makes this dimension up to 84 ft., the 
moulded breadth being 82 ft., as in the Orion. The 
depth moulded is 63 ft. 6 in. to C deck, which is the 
uppermost strength deck, 47 ft. 6 in. to E deck, and 
38 ft. to F deck, the draught being about 30 ft. for 
a service displacement of 28,400 tons, and the gross 
tonnage about 23,500. The designed speed is 21 knots, 
which was comfortably exceeded on trial in the Firth of 
Clyde, when a mean speed was recorded of 22-3 knots. 
The vessel has been built under the survey of Lloyd’s 
Register of Shipping, to their highest class, and also to 
the requirements of the Board of Trade. The external 
appearance, as will be seen from Fig. 1 on page 224, 
and the profile, Fig. 2, on page 225, closely resembles 
that of the Orion, but a closer comparison with the 
photograph of the former ship, on page 205 of our 
140th volume, will show distinctive differences in the 
spacing and scantlings of the superstructure stanchions 
and, more especially, in the height of the single funnel, 
that of the Orcades being 9 ft. higher than the funnel of 
the Orion. The length of the forecastle has also been 
increased. 

On the initial cruising voyage only first-class passen- 
gers are being carried, but the accommodation provides, 
in normal service, for 463 first-class and 605 tourist- 
class passengers, and a complement of officers and 
crew numbering 466 in all. There are eight decks 
devoted wholly or partly to the use of the passengers, 
these being designated A to H. The uppermost, A 
deck, is open and the greater part is utilised for games. 
The arrangement of decks B to G is shown in the 
half-plans, Figs. 3 to 8, on page 225. Only a portion 
of H deck, abaft the machinery spaces, is allocated to 
passenger accommodation. There is a partial deck, J, 
forward of the boiler rooms, which is used for insulated 
stores, and a short orlop deck forward of the watertight 
bulkhead at frame 199. The watertight subdivision 
is by 12 transverse bulkheads, extending up to F deck, 
and a continuous double bottom from the collision bulk- 
head to the after end of the shaft tunnels. The double 
bottom, which is used for fresh water, boiler feed water, 
water ballast and oil fuel, is continued as a double skin 
to the level of the water line throughout the machinery 
spaces. The watertight doors are electrically operated. 

In the planning and decoration of the principal 
rooms there has been a commendable endeavour to 
rely, even more than in the Orion, on the structural 
characteristics of the ship rather than those of the 
architecture of buildings. The public rooms are 
spacious, and Mr. Brian O’Rorke, A.R.1.B.A., who has 
been mainly responsible for the schemes in the passen- 
ger accommodation, and also in the senior officers’ 
cabins, has preferred familiar English woods to the 
more exotic timbers introduced in some _ recent 
vessels. The first-class dining saloon, library, and 
some of the principal cabins on D and E decks are air- 
conditioned, 

The library, an attractive room, occupying the 
forward end of B deck, is a good example of the decora 
tive policy adopted by Mr. O’Rorke, being panelled in 
London plane-tree veneer, cut from trees recently felled 
in Hampstead. A flat saucer dome over the centre of 
the room contains a decorative painting illuminated by 
concealed lights. Abaft the library, and separated 
from it by the hall, is the first-class lounge, which is 
designed to be the social centre for the ship, and is 
nearly 100 ft. in length. This room is not air-condi- 
tioned, the numerous windows being arranged to open, 
so that, in suitable weather, the lounge becomes 
virtually an open-deck space shaded from the sun. 
The walls are panelled in elm and ash, and at night 
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tus is also provided. 


overlooking the first-class swimming pool, situated 
on C deck, and shown in Fig. 10. 





the window spaces can be completely covered by 
curtains which, with the carpets and rugs, provide an 
attractive colour scheme in reds, blues, and a deep | 
maroon. The lighting is by strip lamps, formed into 
lantern-shaped clusters. At the after end of the lounge, 
wide glazed doors lead on to the dance floor, which is 
rather larger than that of the Orion, and can be either | 
enclosed by portable side screens or thrown open to | 
the deck. The permanent band-stand can be used 


i 


* See ENGINEERING, vol. cxl, pages 205 and 241 (1935). 


1 verandah similar to that on the deck above, and also 
overlooking the swimming pool. Further aft is the 
tourist-class swimming pool, and a large games deck 
for tourist passengers, extending on either side almost 
to the stern, and illustrated in Fig. 9 on this page. 
rourist-class promenades are also provided on both 
D and E decks in the same position on the port 
and starboard sides, a wide double stairway con- 
necting the several promenades and giving access 
to the and dining saloon. The 


tourist-class lounge 


TWIN-SCREW ORIENT LINER 
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as a stage for concerts, and cinema projection appara- 
The after end of the dance space 
is closed by the engine-room casing, flanked on either | passengers, extends from the hall on B deck down to the 
side by doors admitting to the café and a verandah | foyer on F deck, from which the first-class dining 
| saloon is entered ; the two dining saloons are on the 
| same deck, but separated by the kitchens, as 3s the 
rhe greater part of C deck is devoted to cabin| practice in a number of modern passenger liners, 
accommodation, but at the forward end there is an! including the Queen Mary. 
enclosed play space for children, and a playroom for | public rooms on D and E decks, which are mainly 
their use in inclement weather; and at the after end | devoted to cabins, officers’ accommodation and other 
of the superstructure is the “ tavern,” entered from | ship’s uses, a few of the cabins on both decks, adjacent 
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Frrst-Ciass Swimmine Poot. 


last-mentioned room is shown in Fig. Il, on page 
232. The forward main stairway, reserved for first-class 


There are no first-class 


to the boiler uptakes, being air-conditioned, as alre ady 
indicated. The first-class dining saloon, a view of 
which is given in Fig. 12, on page 932, resembles that of 
the Orion in size and shape, but is so arrangs d that the 
two smaller saloons forward of it, available as private 
rooms if required, can be incorporated with it by 
removing the glass dividing screens. The smal] rooms 
share in the air-conditioning of the main saloon. rhe 
panelling in these three saloons is in sycamore, with 
pillar casings of burr ash. Indirect cornice lighting is 
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provided in the central dome space, with strip lamps 
in long box fittings and wall brackets at the sides, 

The cabin accommodation comprises, for the first- 
class passengers, 303 single and two-berth cabins on 
C, D, E and F decks ; and on F, G and H decks there 
are 270 tourist-class cabins, most of which are of the 
two-berth type, and all ventilated by the Thermotank 
system. Noticeable features of the cabins in both 
classes are the generous allowance of space and the 
avoidance of too-striking schemes of decoration. Hot 
and cold running water is provided in the first-class, and 
cold water in the tourist class. Each bed, in both 
classes, is fitted with a spring mattress, and has a bed- 
side electric light. Typical two-berth and single-berth 
first-class cabins are illustrated in Figs. 13 and 14, 
respectively, on page 232. Sixty-six of the single 
cabins are on C deck, and of these 26 have access to 
private bathrooms, with which they can be let either 
singly or in groups sharing a bathroom. All baths in 
the first-class accommodation are fitted with a hot 
and cold shower. On C deck there are also four large 
double cabins with their own bathrooms and lobbies. 
The cabins on D deck are mainly of the bathroom type, 
and include six large two-berth rooms with conditioned 
air supply. Two of these form parts of two self- 
contained “‘ flats,”” with sittingroom, private bathroom, 
entrance hall, pantry and boxroom. 

The main propelling machinery of the Orcades, in all 
essentials, duplicates that of the Orion, and consists 
of two sets of Parsons turbines driving, through single- 
reduction gearing, outward-turning twin four-bladed 
propellers, with manganese-bronze blades secured to 
cast-steel bosses. Each set comprises a high-pressure, 
intermediate-pressure and low-pressure turbine working 
in series, and designed to run at 1,715 r.p.m., the total 
shaft horse-power being 24,000 at a propeller speed of 
112 r.p.m. The main condensers, as in the Orion, are 
are of the regenerative type, with a total cooling 
surface of 25,000 sq. ft. Steam is generated in six 
Babcock and Wilcox watertube boilers of the high- 
pressure marine type, fitted with superheaters and 
tubular air-heaters, and constructed for a blow-off 
pressure of 450 Ib. per square inch, the steam being 
superheated to 725 deg. F. The steam-generating 
and air-heating surfaces are identical with those 
of the Orion, and the arrangement of the machinery 
spaces is sufficiently alike for the drawings, which 
we gave in connection with the Orion,* to serve for 
both ships; but the superheater surface has been 
slightly increased, to a total of 5,950 sq. ft. The 
boilers burn oil only, with forced draught on the 
cosed-duct system, with open stoke-holds, the air 
being supplied by five double-inlet electrically-driven 
fans, made by Messrs. James Howden and Com- 
pany, Limited, Glasgow. 

The electricity-generating plant, which in the Orion 
had a capacity of 500 kW per machine, has been 
increased in the Orcades to 550 kW for each of the 
three turbo-generators, with an overload of 25 per cent. 
for two hours. The three sets, together with an 
emergency set driven by an oil engine, have been con- 
structed by Messrs. W. H. Allen and Company, Limited, 
Bedford, and supply direct current at 220 volts. The 
generators are driven through gearing at 500 r.p.m., 
the turbines running at 5,000 r.p.m., using steam at 
400 lb. pressure per square inch and 725 deg. F. tem- 
perature and exhausting against a back-pressure of 
$lb. per square inch at sea or, alternatively, to a vacuum 
of 25 in. when in port. Steam can be bled from each 
turbine for feed-heating purposes. The oil-engine set 
consists of a six-cylinder Allen four-cycle airless- 
injection engine of 135 brake horse-power, driving a 
direct-current generator having an output of 90 kW 
at 500 r.p.m., and fitted with a self-contained cooling 
‘ystem, to comply with Board of Trade regulations. 
Other auxiliary machinery in the Orcades includes 
main circulating pumps and a number of other pumps 
— by Messrs. W. H. Allen and Company, Limited ; 
teirigerating machinery by Messrs. J. and E. Hall, 
Limited, Dartford ; air-conditioning plant by Messrs. 
The Carrier Engineering Company, Limited, 24, 
Buckingham-gate, London ; and capstans and windlass 
by Messrs. Napier Brothers, Limited, Hydepark-street, 
Glasgow. The steering gear is of the electric-hydraulic 
type, telemotor-controlled, supplied by Messrs. Brown 
Brothers and Company, Limited, Rosebank Ironworks, 
Edinburgh. We are indebted to Messrs. The Orient 
Steam Navigation Company, Limited, for the oppor- 
tunity to inspect the vessel and her machinery during 
the passage from Tilbury to Southampton, and also for 
the photographs used for the accompanying Figs. 9 
‘0 14, and to the builders, Messrs. Vickers-Armstrongs, 
Limited, Barrow-in-Furness, for Fig. 1 and the drawings 
‘tom which Figs. 2 to 8 were prepared. 








Panama Cana TraFric.—Of the 472 vessels, carrying 
2,670,466 tons of cargo, which passed through the 
Panama Canal during June, 110 ships coveying 
828,408 tons of cargo were British. 





* See ENGINEERING, vol. cxl, Plate XIV (1935). 


LABOUR NOTES. 


A DELEGATE conference of the National Union of 
Railwaymen assembled in London last week to consider 
the award of the Railway Staff National Tribunal. 
When the meeting adjourned, Mr. Marchbank, the 
general secretary, made the following statement :— 
“The special delegate conference has been occupied 
since they met this morning in considering the findings 
of the Railway Staff National Tribunal. Regret was 
expressed at the meagre increases that had been given 
in respect of the low-paid grades. Delegates at the 
same time welcomed the findings of the tribunal in 
favour of the union’s claims for the cessation of the 
percentage deductions and of the restoration of the 
standard rates for night overtime, night work, and 
Sunday work. A number of proposals were debated 
rejecting the findings and pressing further claims. 
The proposition, however, was eventually carried accept- 
ing the findings, but regretting that the full claim 
had not been conceded and, at the same time, instruct- 
ing the executive committee to pursue the claim for 
the 50s. minimum at the earliest possible date, when 
they considered that circumstances were such as would 
permit of that course being adopted. The conference 
were emphatic in their declaration that the 50s. mini- 
mum wage should be conceded, and made it clear that 
this was one of the first claims that would have to be 
pursued to a successful issue.” 





On the following day, the delegates considered the 
award on the claims of members of the National Union 
of Railwaymen who are employed in railway work- 
shops. At the close of this meeting, Mr. Marchbank 
said :—‘* The conference expressed regret that a larger 
increase, and affecting a larger number of lower-paid 
grades, had not been obtained. While welcoming the 
week’s holiday with pay and the cessation of the per- 
centage deductions, they also expressed regret that a 
full guaranteed week’s wage had not been obtained 
for the whole shops’ staff. Notwithstanding their 
views on these points they decided to approve the 
decision. They instructed the executive council to 
take every opportunity to press for the raising of the 
minimum wage to 50s. a week, similar to the demands 
made on behalf of the conciliation grades staff.” 





The following agreed statement was issued last week 
by representatives of the dockers’ unions and the 
employers :—** The negotiations between the port 
employers and the trade unions connected with the 
National Council of Port Labour, which have been going 
on for some time, reached a definite stage to-day, when 
both sides decided to recommend to their constituents 
acceptance of a settlement, the principal points of 
which are as follows :—(1) Dockers’ rates of pay to 
be increased by ls. per day on the present half-daily 
basis. This increase to apply both to timeworkers 
and pieceworkers in conformity with the national 
agreements, and to come into force on September 20, 
1937. (2) Both sides immediately to get together 
to devise methods to give greater security of tenure 
to the dock worker, a framework of suggestions to 
be sent to the individual ports this week for their detailed 
consideration. As part and parcel of this scheme 
there will be considered methods to give financial 
assistance to the old men who may be dispossessed of 
registration tokens by any schemes which may be 
adopted, and a method of making provision for holidays 
with pay. About 120,000 dockers, in ports throughout 
the country, were represented in the negotiations.” 





Admiralty Fleet Orders announce that the rates of 
bonus payable to adult male workpeople in Admiralty 
establishments at home are to be increased. In 
establishments outside of London, the standard rate 
of bonus will be increased from 17s. to 18s. 6d. as from 
August 22 and to Il. as from November 14. Seven-day 
men are to receive two increases of Is. 9d. which will 
raise their bonus from 19s. 10d. to 23s. 4d., and yard 
men, a total of 2s. 11d. extra which will bring their 
bonus up to 21s. on November 14. In the London 
area there will be increases as from August 23 and 
November 14, with the following effect: Skilled men, 
19s. to 228., skilled men (seven-day) 22s. 2d. to 25s. 8d., 
semi-skilled and unskilled 18s. to 2ls., semi-skilled 
and unskilled (seven-day) 21s. to 24s. 6d., yard crafts- 
men 19s. 3d. to 22s. 2d. Workmen serving under 
agreement at naval establishments abroad, including 
storehouse and laboratory men, are to receive similar 
increases in their home yard bonus. The inclusive 
weekly rates of pay of the ratings of the cable ship 
Kilmun, and of the Coronet and other boom defence 
vessels, are to be increased by 1s. 9d. and 1s. 2d. a week 
in the same way as for yard craft employees. The 
decision affects some 50,000 employees. 


In the latest official report of the United Pattern- 
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secretary, says that the number of unemployed members 
increased from 66 to 102 in July, the “ slackening . . . 
in the holiday months” no doubt accounting for the 
falling off in employment. According to the records 
87 new members of the Association were enrolled, 
during July, and “Something like 344 since the 
beginning of the year.’’ Mr. Findlay expresses the 
opinion that the payment into the political fund of 
3d. per quarter “is the only way in which the greatest 
good can be derived from the funds of the Association.” 
“Without the support,” he goes on to say, “of a 
strong, virile Labour Party in the House of Commons, 
conditions can be so made by the power and influence 
of the financial magnates that no matter how much 
you pay or fight industrially, you can never hope to 
do more than meet an expenditure on benefits which 
has never, and can never, be made satisfactory— 
superannuation for example.” 


The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding persons within the agricultural scheme), the 
percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland, was 
10-4 at July 26, as compared with 10-3 at June 21, 
and 12-4 at July 20, 1936. 


At July 26, there were 1,069,180 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 19,686 less than 
at June 21 and 216,625 less than at July 20, 1936. 
The total was made up of 852,498 men, 35,361 boys, 
144,363 women and 36,958 girls. The number of boys 
and girls registered as wholly unemployed at July 26 
was 17,607 greater than at June 21, mainly owing to 
the registration of juveniles who had left school at the 
end of the summer term. There were registered as 
unemployed in Great Britain 160,220 men, 4,916 boys, 
75,248 women and 6,231 girls who were on short time 
or otherwise temporarily suspended from work. The 
total of 246,615 was 46,815 more than at June 21, 
but 49,392 less than at July 20, 1936. Of persons who 
normally seek a livelihood by means of jobs of short 
duration there were on the registers in Great Britain, 
61,756 men, 115 boys, 1,789 women and 4 girls. The 
total of 63,664 was 4,268 less than at June 21 and 
6,596 less than at July 20, 1936. 


The total of 1,379,459 persons on the registers at 
July 26 included 622,151 persons with claims admitted 
for insurance benefit (of whom 3,109 had applications 
authorised for payment of unemployment allowances 
in supplementation of benefit), 46,512 claimants whose 
position under the conditions relating to contributions 
paid and benefit received had not been determined, and 
4,643 persons who had been disqualified for short 
periods from receiving benefit (of whom 1,631 had 
applications authorised for payment of unemployment 
allowances). There were also 552,022 persons (not 
included in any of the foregoing classes) with applica- 
tions authorised for unemployment allowances, 846 
persons with applications for unemployment allowances 
under consideration, and 153,285 other persons, of 
whom 41,690 were under 16 years of age. 


The changes in rates of wages reported to have 
come into operation in July, resulted in an increase of 
about 44,5001. in the weekly full-time wages of nearly 
452,000 workpeople, and in a decrease of 39,650. in 
those of nearly 354,000 workpeople. The principal 
classes of workpeople affected by increases were coal 
miners in certain districts; men employed in ship- 
building and ship-repairing centres in Great Britain 
and Northern Ireland; and workpeople engaged in 
textile bleaching, dyeing, printing and finishing, and in 
hosiery manufacture. The decrease affected coal- 
miners in Yorkshire (except lower-paid day-wage 
workers), Nottinghamshire, Derbyshire, North Stafford- 
shire, Cannock Chase, and Scotland. The changes so 
far reported in the first seven months of 1937 are 
estimated to have resulted in a net increase of 413,6001. 
per week in the full-time rates of wages of 3,208,000 
workpeople. = toe 

The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning 
in July, was 64. In addition, 26 disputes which began 
before July were still in progress at the beginning of 
the month. The number of workpeople involved in 
the disputes, including workpeople thrown out of work 
at the establishments where the disputes occurred, 
was about 123,000, and the aggregate duration of the 
disputes in July is estimated at about 512,000 working 
days. 


In the annual report which the General Council have 





prepared for submission to the Trades Union Congress 
at Norwich next month there is the following reference 
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to unofficial strikes The General Council regret | 
that it was necessary for them to remind trades councils 
that as the official representatives of trade union policy 
in their districts, they must not actively encourage 
unofficial strikes in those cases where the union or} 
unions concerned had definitely refused to recognis« 
them. This action was necessary because one of the 
trades recognised by the T.U.C. felt it desirable to 
circularise all trades councils asking them to bring 
pressure either by letter or interview upon the union 
concerned in the industrial dispuie in their area, in 
order to make the strike an official one. The decision 
of the union in question was reached after due delibera- 
tions and after one of the general executive officers of 
the union had met the executive of the trades council 
and explained in detail the reasons for the union's | 
decision. Trades councils have, therefore, been in- 
formed that the authority of the executive committee 
of a trade union over its branches and members must 
be recognised by the trades councils, and that no steps 
should be initiated or supported by any trades council 
which would in way tend to undermine that 
anthority.”’ 





any 


The Plymouth Congress resolution relating to 
compensation for loss of employment,” the report of 
the General Council states, ““ was considered by the 
Economic Committee in conjunction with past decisions 
of Congress on that subject. A circular was issued to 
all affiliated unions calling their attention to the 
desirability, in all cases of business amalgamations | 
and mergers, of attempting to secure compensation for 
workpeople consequently displaced. The circular also 
requested affiliated unions to supply details of any 
agreement entered into by them containing provisions 
for compensation on displacement. After considera- 
tion of the information supplied by unions and other 
information collected by the Department, the Com- | 
mittee decided to proceed with the drafting of a Bill 
to secure compensation for loss of employment caused 
by business amalgamations, mergers, or mechanical 
improvements. A draft Bill has been considered by 
the Economie Committee, and will be further con- | 
sidered at a future meeting.” 





The writer of the editorial notes in the August issue | 
of the official organ of the American International | 
Association of Machinists says :—‘* While the chairman 
of the Committee for Industrial Organisation and his 
satellites are busily engaged in planning to organise 
all the so-called white collar employees of the United | 
States and attempting to win the support of farm | 
labour, such as lettuce growers in California, onion | 
pickers in Ohio, beet sugar hands in Michigan and | 
Colorado, garden truck workers in New Jersey, and 
persons engaged in harvesting crops, the International 
Association of Machinists is finding it difficult to meet 
the demands for organisers in every industrial centre | 
of the United States. Machinists, tool and die makers | 
and others eligible for membership . . . are literally 
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they are convinced is best suited to their needs.” 
From 10 to 20 new branches, it is added, are being 
formed each month, and employers are seeking to do 
business with the organisation in steadily increasing 
numbers. 





OF REFUSE COLLECTION. 


Tue principle of refuse removal in closed containers 
is a logical development from the individual dust-bin ; 
so logical and, now that it is being actively applied, 
so obviously sensible that the delay in introducing it 


| is only to be explained by the sharpness of the contrast 


The weekly organ of the International Labour Office 
at Geneva states that the Labour Trustee for the | 
Economic District of Nordmark, acting as the Special | 


Trustee for re-examination of conditions in the German | 


printing trades, has issued collective rules for holidays | 


applying to all printing workers throughout the | 
country. The workers are entitled to a holiday with | 
pay during eaca calendar year. New members of | 


staffs acquire this right during the year in which the | 
period bringing with it entitlement to a holiday is| 
completed, this period being six months for adult 
workers and four months for those under eighteen years | 
of age. The length of the holiday varies with the 
period of service in the undertaking. For adult 
workers it is six working days during the first two | 
years, and reaches a maximum of 12 working days in 
the ninth year. 


Young workers are entitled to the following holidays : 
15 working days a year for those of 14 years, 12 days 
for those of 15 years, and 10 days for those of 17 and 
18 years. Apprentices are entitled to 24 working days’ 
holiday during the first year’s apprenticeship, 18 days 
during the second, 12 days during the third, and 6 days 
during the fourth year. Full provision is also made 
for the calculation of the holiday, the method of 
granting it, holiday pay, making good the right to a 
holiday in case of dismissal, abandonment of the right, | 
&e. The worker is prohibited from accepting paid | 
work during his holiday. The rules came into force on | 
June 1, and apply to about 250,000 workers in the | 


printing trades. 


| become effective. 


| between the former ashpit and the dust-bin which 


superseded it. In the collective mind of a public 
accustomed to see the contents of ashpits shovelled 
into the roadway once a week, there to lie until they 
were again shovelled into an open cart, the dust-bin 
well deserved the adjective “ sanitary,” which still 
clings to it in official parlance, and the satisfaction 
engendered by its general adoption required time to 
die down before a demand for something better could 
The construction of large hotels, 
increasingly extensive shop property, and especially 
of blocks of residential flats, by emphasising the 
inherent defect of the dust-bin, that the contents must 
still be tipped into the collecting van in the view and 
presence of the passer-by, has led to the introduction 
of closed containers, which can be removed bodily 
to the dumping point. The method is one that requires 
the co-operation of the local authority in its application, 
but it is finding increasing favour, and a considerable 
extension of its use is reasonably assured. 

In the design of the containers there is little scope 
for variation, but in the means adopted to handle, 
transport and empty them expeditiously and with a 
minimum of noise, there is room for 
exercise of ingenuity. A system of collection employing 
a four-wheeled low-loading chassis of their ‘ Muni- 


cipal” type, in which simplicity of operation has been | 


especially studied, has been developed by Messrs. 
Dennis Brothers Limited, Guildford, and is illustrated in 
Figs. 1 to 5 on this and the opposite pages. The vehicle 
has a capacity of six cubic yards in four containers 
each holding 1} cubic yards, 
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TRANSPORTING 


| structure can be arranged to suit other sizes of con- 


tainer, and can be applied to other types of vehicle, 
such as the articulated six-wheeler, and the plain 
trailer to be drawn by an independent tractor unit. 
The general appearance of the collector is shown in 
Fig. 1. 

The mechanism consists of a frame of rolled-steel 
sections on which double runways of steel angles are 
mounted, inclined at an angle of about 45 deg. to the 
horizontal and sloping downwards to the near side of 
the chassis. Runways for three containers are provided 
within the wheelbase of 11 ft. 6 in., and the fourth 
container is carried on a rear overhang of 5 ft. 2 in 
The space above the rear axle is utilised to accommodate 
the two-wheeled bogie on which the containers are 





considerable | 


but the supporting | 


transported to and from the vehicle. On the offside, 
along the upper ends of the runways, a longitudinal 
shaft is mounted in spherically-seated bearings, and 
carries opposite each runway a wire-rope reel capable 
| of being engaged and disengaged by means of a dog- 
| clutch. To allow for flexure of the chassis on rough 
ground, the shaft is in three parts, connected by 
| universal joints. At the rear end of the chassis a 
|handle is placed, rotating the shaft through chain 
reduction-gearing to hoist or lower the several con- 
| tainers, which are lifted singly but may be lowered 
two or more at once. 

Before dealing with the method of securing and 
releasing the containers it is advisable to describe the 
two-wheeled bogie, previously mentioned. This 1s 
constructed of welded plates and steel tubes connected 
by alloy castings, and is mounted on wire wheels 
fitted with 19 in. by 4 in. pneumatic tyres. The handle 
is adjustable for length, to facilitate manceuvring 1" 
narrow passages, and each wheel-frame has at its apex 
an open bearing which engages with a short trunnion 
|on the side of the container, slightly above its centre 
| of gravity. A downward pull on the handle serves 
| lift the container from the ground, when it can be 
easily wheeled into any desired position, as will be 
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LOWERING THE Two-WHEELED BOoGIE. Fia. 








Fie. 5. 


clear from Fig. 2. The bogie is housed in a carrier, 
consisting of hinged plates on which the wheels rest, 
these being connected by a cross bar, seen in Fig. 3, 
which is held at the ends by two spring-controlled 
latehes. A tubular guide supports the handle, which 
is secured by spring clips. To dismount the bogie the 
spring latches are raised from the cross-bar and the 
two hinged plates can then drop to form a short runway 
on either side of the vehicle driving-wheel, on which the 
bogie can be lowered to the ground. On the mud- 
guards over the rear wheels rubber inserts are fitted to 
—n damage to the guards in lowering the bogie 
Shaft. 

Normally, a carrier arrives at the collecting point 
with a load of empty containers, which must be 
deposited before the full ones can be picked up. To 
deposit a container, it is first raised slightly by means 
of the winch handle, the appropriate clutch being first 
engaged, and the cable attached, as it is normally 
during travelling, to a hook on top of the container. 
Che action of raising the container releases an auto- 
matic safety catch, permitting the handle action to be 
reversed. The trip gear must be released a second 
tame when the container reaches the foot of the ranway 
(this being the point at which it is held, in the process 
of emptying) and the container can then be lowered to 
the ground and wheeled away on the bogie. When a 
full container is brought to the carrier, the cable is 
attached to the hook, the clutch engaged, and the 
winding gear operated to tilt the container on to the 
guide rails, on which it is kept in alignment by bars 
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DISCHARGING OPERATION. 


attached to the underside. The bars have side flanges 
which engage with the guard plates shown in Fig. 4, 
to obviate any tendency to lift when traversing uneven 
ground. As the container ascends the runway the 
upper of two horizontal bars, placed between the guide 
bars, comes into contact with the locking gear, also 
shown in Fig. 4, setting it in readiness for the lower 
bar, by which the container is supported in the two 
half-bearings visible in the figure. When the four full 
containers have been lifted into position the bogie is 
lifted into place and the vehicle is ready to proceed 
to the tip. 

On arrival at the tip the desired dog clutches are 
engaged and the handle operated to raise the selected 
containers slightly in order to release the trip lever. 
They can then be lowered to the end of the runways, 
the upper bar coming into contact with the trip lever, 
which holds the containers securely in this position. 
Immediately before the upper bar engages with the 
supporting catch, the latter releases a trigger on the 
container which withdraws the bolts of the bottom 
door, allowing it to swing open and the contents to be 
discharged, as shown in Fig. 5. Due to lack of a more 
suitable setting, it was necessary to pose the machine 
on level ground for the purpose of the photograph. 

The chassis, as stated, is of the firm’s ‘‘ Municipal ”’ 
type, with a short wheel base, and has a turning circle 
41 ft. in diameter. The power unit is a four-cylinder 
Dennis engine, with cylinders 100 mm. in diameter by 
120 mm. stroke developing 30 brake horse-power at 
1,000 r.p.m., and driving the rear axle through a four- 
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speed gearbox and two-piece propeller shaft with needle- 
bearing universal joints. The final drive is through 
spiral-bevel gearing. Hydraulic brakes are fitted, 
operating on all four wheels, which are fitted with 
27-in. by 6-in. tyres, single on the front wheels and 
twin on the rear wheels. The overall length and 
width of the vehicle are, respectively, 21 ft. 4 in. and 
7 ft. 5in., and the unladen weight is 2 tons 15 cwt. 
The containers illustrated measure externally 5 ft. 6 in. 
high by 2 ft. 8 in. wide by 4 ft. 4 in. deep, and are made 
of galvanised plates on an angle frame. To facilitate 
discharging they have a taper of 14 in. from top to 
bottom. 








EXTENSION OF THE CENTRAL 
LONDON TUBE RAILWAY. 


WE are informed that the Great Western Railway 
have completed the contracts for the construction of a 
double electric track from North Acton to Greenford, 
and of a large car depot at Ruislip. The contract 
constitutes the initial step in the scheme arranged 
jointly by the Great Western Railway and the London 
Passenger Transport Board to extend the Central 
London Tube to Ruislip, a distance of eight miles. 
The line will probably ultimately be continued to 
Denham, three miles farther on. The programme of 


| work to be immediately undertaken comprises the 


widening of the line from two to four tracks between 
North Acton and Ruislip, and the electrification of the 
new lines on the low-voltage, fourth-rail system. 
A proportion of the Board’s trains from the Central 
London line will be taken over the new lines, thus 
placing Ruislip, Northolt, Greenford, and intermediate 
stations in direct rail communication with the West 
End and the City. There will be a fly-under junction 
at North Acton between the new lines and the Ealing to 
Shepherds Bush Great Western line, and a fly-over 
junction on the Great Western Company’s Castlebar 
loop line at Greenford. Although the new lines will 
be parallel with the existing railway, and in some 
instances will use the same stations, they will be reserved 
for Central London tube trains. The stations served 
by tube trains will be Hanger-lane, Perivale, Greenford, 
Northolt, South Ruislip and Northolt Junction, 
Ruislip Gardens, and Ruislip and Ickenham. 

The station at Hanger-lane will be a new one 
at the junction of Western-avenue and Hanger-lane, 
both important traffic arteries. At Perivale, a new 
platform of the island type will be situated on the east 
side of Horsenden-lane, and the present platforms 
for the steam trains will be removed, A footpath 
to the station will be built from Bideford-avenue, a 
distance of some 300 yards. Electric line platforms 
will be built east of the present station platforms at 
Greenford, and at the same level. An escalator and a 
car park will be provided. To provide for the race- 
course traffic at Northolt, the present station will be 
removed to the west side of Northolt-road and will be 
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reconstructed with two ends: At South Ruislip and | 


Northolt Junction, which it is proposed to rename 
South Ruislip, the electric tracks will be arranged so as 
not to interfere with the Great Western and London and 
North Eastern lines. The station buildings will be 
on the south side of the line, with a pull-in for ‘buses. 
Only minor changes will be made at Ruislip Gardens, 
while at Ruislip and Ickenham, which it is proposed to 
rename West Ruislip, new station buildings will be 
arranged to serve both the electric and steam services. 

The car depot will be on the south side of the line 
between Ruislip and Ruislip Gardens stations. It will 
be of the most modern type, double ended so that 
trains may enter or leave by way of either Ruislip or 
Ruislip Gardens stations. There will be equipment 
for the maintenance of cars, for automatic washing, 
and for vacuum cleaning. When the whole scheme for 
the extension of the Central London Tube east from 
Liverpool-street and west from North Acton has been 
completed, there will be a tube service from Denham 
to Ongar and Hainault. A depot, similar to that 
planned for Ruislip, is being built at Hainault. Tenta- 
tive train schedules provide for a peak-hour service 
of twelve eight-car trains per hour between North 
Acton and Greenford and of six trains per hour between 
Greenford and Ruislip. Nearly 100 cars of the latest 
type will be required, and four substations will be 
built, these being probably located at Brentham. 
Greenford, Northolt and Ruislip. 








CONTRACTS. 


Messrs. Rronarp Dunston, Limrrep, Thorne, near 
Doncaster, have received an order from the London 
and North Eastern Railway Company for two steam 
tugs for use in the Fish Docks at Grimsby. They are 
to have a length of 60 ft. and a beam of 15 ft., while the 
engines will be of 180 i.h.p. As an experiment, one 
of the tugs will be fitted with the Kort nozzle, which is 
designed to give greater efficiency and power of propul- 
sion, whilst the second vessel will be fitted with fire and 
salvage-pump equipment 

Messrs. Heap, Wriantson anp Company, Limrrep, 
Teesdale L[ronworks, Thornaby-on-Tees, have received 
& contract for the complete equipment of the tinning 
department in connection with the reconstruction scheme 
which is being carried out at the Ebbw Vale Steelworks of 
Messrs. Richard Thomas and Company, Limited. The 
contract includes Aetna Standard automatic tinning 
machines, seven oiling machines, two stretcher levellers 
and a roller leveller. The equipment is being manu- 
factured under licence from Messrs. Aetna Standard 
Engineering Company, Youngstown, Ohio, U.S.A. 


Messrs. G. R. Turner, Liwtrep, Langley Mill, 
Notts, are to build four 40-ton, and Messrs. Farmriretp 
SHIPBUILDING AND ENGINEcERING Company, LIMITED, 
Chepstow, Mon., three 50-ton and three 20-ton bogie 
trolley wagons for the London Midland and Scottish 
Railway Company 





= 


LAUNCHES AND TRIAL TRIPS. 


OpsTAa.”’—Single-screw passenger and 
cargo motorship ; two-stroke, double-acting Burmeister 
and Wain Diesel engine. Launch, July 30. Main 
dimensions, 420 ft. by 57 ft. by 38 ft. 3 in. Built by 
Messrs. Nakskov Shipyard, Limited, Nakskov, Denmark, 
for Messrs. Compagnie Maritime Belge (Lloyd Royal), 
Antwerp, Belgium 





“ Avex. VAN 


‘ SPRINGDALE.”’~—-Cargo steamer; triple-expansion 
engines installed by Messrs. The North Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne. 
Launch, August 5. Main dimensions, 250 ft. by 40 ft. 3in., 
by 20 ft. 3in. Built by Messrs. Short Brothers, Limited, 
Pallion, Sunderland, for Messrs. The Springwell Shipping 
Company, Limited, London. 


* Dunera,’’-—Twin-serew passenger and troop-carrying 
motorship ; opposec'-piston, airless-injection Barclay, 
Curle-Doxford oil engines. Trial trip. August 18. 


Main dimensions, 490 ft. by 63 ft. by 35 ft. Built and 
engined by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, Glasgow, to the order of Messrs. British India 
Steam Navigation Company, Limited, London. 


* Barrisn Reso.vtion.’’—Single-screw oil-tank motor- 
ship ; four-cylinder, opposed-piston engines supplied by 
Messrs. William Doxford and Sons, Limited, Sunderland. 
Trial trip recently. Main dimensions, 481 ft. by 61 ft. 9 in. 
by 34 ft. Built by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, New>castle-upon-Tyne, for Messrs. 
The British Tanker Company, Limited, London. 


“ Consueto.”’—Single-screw cargo steamer for the 
North Atlantic service ; triple-expansion engine working 
in conjunction with a Bauer-Wach exhaust turbine. 
Leunch, August 21. Main dimensions, 419 ft. 6 in. by 
55 ft. 6 in. by 28 ft. 3 in. Built and engined by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, 
Newcastle-upon-Tyne, to the order of Messrs. Ellerman’s 
Wilson Line, Limited, Hull. 


“ Satacta.”—Cargo motorship for service between 
the United Kingdom and the Pacitic Coast of North 
America ; two-cycle, double-acting Harland-B. and W. 
Diesel engines. Completed recently. Main dimensions 
425 ft. by 57 ft. by 38 ft. 9 in. 


for Messrs, The Donaldson Line, Limited, Glasgow. 





Built and engined by | 
Messrs. Harland and Wolff, Limited, Govan, Glasgow, | 
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PERSONAL. 


Mr. F. J. Brake, “ Beverley,” 
Uphill, Weston-super-Mare, has been Seg sales 
engineer to Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9, for Bristol 
and the counties of Cornwall, Devon, Dorset, Gloucester- 
shire and Wiltshire, and South Wales. 

Consequent on the decision to amalgamate the 
Electrical Department of the London Midland and 
Scottish Railway with the Chief Mechanical Engineer’s 
Department, Mr. C. E. Farrevurn, the present Electrical 
Engineer, has been appointed Deputy Chief Mechanical 
Engineer and Electrical Engineer. As a result of the 
reorganisation, Mr. R. A. Rippies has been ae 
Mechanical and Electrical Engineer, Scotland ; Mr. H. G. 
Ivatr principal assistant to C.M.E. for locomotives ; 
Mr. J. Purves principal assistant to C.M.E. for carriages 
and wagons; Mr. F. A. Harper principal assistant to 
C.M.E. for electrical engineering, and Mr. J. Boyp 
principal assistant to C.M.E. for outdoor machinery. 

Ligut.-Cot. W. E. Dennis, continental operating 
manager for Messrs. Electrical Research roducts 
Incorporated, London, for the past eight years, has 
been appointed manager of the India branch of Messrs. 
Western Electric Company, Limited, Bush House, 
Aldwych, London, W.C.2. 

Mr. F. R. C. Rovussr, M.I.Mech.E., A.M.1.E.E., who 
has been technical manager of Messrs. Venner Time 
Switches, Limited, Kingston By-Pass-road, New Malden, 
Surrey, for a number of years, and who first joined the 
Company in 1910, has recently been appointed to take 
over the duties of general manager. 

Messrs. Wuire'’s MARINE ENGINEERING COMPANY, 
Limitep, Hebburn-on-Tyne, have put in hand extensions 
which will increase the capacity of their works by 50 per 
cent. and provide employment for 100 additional men. 

Messrs. Eastwor Etecrric Company, LImrrep, 
lls, Eastnor-street, Old Trafford, Manchester, manu- 
facturers of die castings in al) metals, have a new factory 
in course of erection at Elsinore-road, Old Trafford, 
Manchester. 

The firm of Messrs. W. W. BucKLEY anv Son, gear 
cutters, Milton Works, Christchurch-square, Hulme, 
Manchester, has been registered as a limited company 
with a view to complete reorganisation and expansion. 
The firm is building a new factory at Elsinore-road, 
Old Trafford. 


Sandcroft-avenue, 








BOOKS RECEIVED. 


Petroleum Technology in 1936. By Dr. F. H. Garner. 
London: The Institution of Petroleum Technologists. 
[Price 7s. 6d.] 

Ministry of Health. 
and Disposal; Street Cleansing. 


Public Cleansing. Refuse Collection 
Costing Returns for 


the Year Ended 3lst March, 1936. London: H.M. 
Stationery Office. [Price ls. 6d. net.] 
The Analysis of Non-Ferrous Metals and Alloys. By 


W. Carrwricut, T. W. Cottier and A. CHARLEs- 


worth. London: Charles Griffin and Company, 
Limited. [Price 8s. net.] 
The Care and Maintenance of Aircraft. A Complete 


Course of Instruction for Ground Engineers and Light 
Aeroplane Owners. Fifth edition (enlarged). London : 
Bunhill Publications, Limited. [Price 5e.] 

Statutory Rules and Orders, 1937. No. 718. Air Navigation. 
The Carriage by Air (Parties to Convention) Order, 


1937. London: H.M. Stationery Office. [Price 2d. 
net.] 

The Manchester Association of Engineers. Transactions. 
Session 1936-37. Edited by T. MakemMson. Man- 
chester: Offices of the Association. 

Television Engineering. By J. C. Wittsonx. London: 


Sir Isaac Pitman and Sons, Limited. [Price 30s. net.] 
The Journal of the Institute of Metals. Volume LX. No.1, 


1937. Edited by G. Suaw Scorr. London: Offices 
of the Institute. 

United States Bureau of Labor Statistics. Serial No. 
R.579. Industrial Injuries in Mines and Quarries in 
1934 and 1935. Washington: Superintendent of 
Documents. 

Mines Department. Safety in Mines Research Board. 


Paper No. 98. Coal Measure Rocks. Part I. Classifi- 
cation, Nomenclature and Relative Strengths. By H. M. 
Hupsretu and D. W. Puarups. London: H.M. 
Stationery Office. [Price ls. net.] 

The Association of Engineering and Shipbuilding Draughts- 
men. The Geometry of Conical Pipes, Bends and Joints. 
By W. Settar. London: The Draughtsman Publish- 
ing Company, Limited. [Price 2s. net.] 

Transactions of the Liverpool Engineering Society. Volume 
LVIII. Sixty-Third Session. Edited by F. H. 
Avucer and V. L. Farrurne. Liverpool: Offices of 
the Society. 

Air Ministry. Meteorological Office, London. Southport 
Auziliary Observatory. Annual Report and Results of 
Meteorological Observations for the Year 1936. By 
Atrrep Goopwitt. London: The Meteorological 
Office, The Air Ministry. 

Centre d'Etudes et de Recherches Géotechniques. Bulletin 
No. 5. Erosion Interne et Autres Phénoménes Singuliers 
Affectant la Stabilité des Massifs Pulvérulentse Saturés 
@Eau. By G. Ropio, W. Bernatzix and J.-P. 
DaXELHOFER. Paris: Centre d’Etudes et de Re- 
cherches Géotechniques, 16, Avenue Hoche. [Price 
20 francs.) 

The Theory and Performance of Avxial-Flow Fans. By 
Curt Ketter. Adapted for the use of fan designers 
by Proressor Lioner S. Marks, with the assistance 
of Professor J. R. Weske. London: MeGraw-Hill 
Publishing Company, Limited. [Price 24s.) 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 


Insulated Copper Conductors, wire and cable, Hackethal- 
type, for outdoor use on overhead distribution lines 
with a service voltage of 220. State Electricity Supply 
and Telephones Administration, Montevideo, Uruguay ; 
October 14. (T.Y. 18,497/37.) P 

Track Tools, including beaters, ballast rakes, pickaxes, 
shovels, hammers, drills and hack saws. Indian Stores 
Department, Miscellaneous Branch, Simla; September 
13. (T. 18,566/37.) 

Steam Turbo-Generator Set, with condensing and feed. 
heating plant, pipework and accessories. State Elec. 
tricity Commission of Victoria, Melbourne ; October 12. 
(T.Y. 18,653/37.) 

Wrought-Iron Tubes, galvanised, unsocketed, 
nominal bores } in. to 24 in., steam and gas quality. 
Singapore Municipal Water Department, London or 
Singapore ; October 25. (T. 18,654/37.) 


Malleable-Iron Pipe Fittings, galvanised, including 
bends, elbows, tees, and crosses. Also plugs, pipe straps 
and hooks. Singapore Municipal Water Department, 
London or Singapore; November 1. (T. 18,655/37.) 


Stop and Bib Taps, hard brass. Also stop-tap spindles, 
and hydraulic leather washers, ranging in size from 

in. to 1} in. Singapore Municipal Water Department, 

ndon or Singapore ; November 8. (T. 18,656/37.) 


Venturi Recorder, combined integrating float-type, 
maximum capacity 65,000 gallons per hour. Bagdad 
District Water Board, Iraq; September 18. (T. 18,659 
37.) 

Mild-Steel Cogged Bars, 5-in. square by 2 ft. 6 in. long. 
South African Railways and Harbours, Johannesburg : 
September 13. (T. 18,671/37.) 

Steel Roller Shutters, interlocking, five, for openings 
ll ft. and 12 ft. wide and from 14 ft. to 16 ft. high. 


of 


The City Council, Johannesburg; September 1). 
(T. 18,675/37.) 
Mild-Steel Angles, special sections and channels. 


South African Railways and Harbours, Johannesburg ; 
November 1. (T. 18,678/37.) 


Post-Office Scales, 8 oz., 2 lb., and 28 Ib. 
Telegraphs Department, Melbourne; September 
(T. 18,681/37.) 

Welding Plant, 
The City Council, 
(T. 18,766/37.) 

Flat Steel in various sizes. South African Reilways 
and Harbours, Johannesburg ; November 8. (T. i8,769 
37.) 

Pressed-Steel Tanks, two, open-top, one of 10,000 

ions capacity, and the other of 42,000-gallons capacity. 
South African Railways and Harbours, Johannesburg ; 
September 27. (T. 18,674/37.) 

Drill Bits for drilling wood and metal. State Elec- 
tricity Supply and Telephones Administration, Monte- 
video, Uruguay ; October 26. (T.Y. 18,727/37.) 

Small Tools, including steel compasses, masons’ 
trowels, wire tighteners, hammers, pliers, pincers, ratchet 
braces, and breast drills. State Electricity Supply and 
Telephones Administration, Montevideo, Uruguay ; 
October 25. (T.Y. 18,728/37.) 

Air-Compressing Sets, three, electrically-driven, com- 
plete with motors, starters, and spare parts. Cit) 
Corporation, Wellington, N.Z.; October 4. (T.’ 
18,817/37.) 

Rail Bearing Plates, mild steel, 2,500, 10 in. by 9 in.. 
with four square holes for dog spikes. Indian Stores 
Department, Engineering Branch, Simla ; September 22 
(T. 18,821/37.) 

Rail Keys, steel, 40,000, suitable for use with 75-lb 
rails and cast-iron chairs on the East Indian Railway. 
Indian Stores Department, Engineering Branch, Simla ; 
September 15. (T. 18,822/37.) 


Posts and 


three-operator. 
September 13. 


alternating-current, 
Johannesburg ; 








DiesEL-EnGrnep RaiLcars: AppDENDUM.—-In con- 


nection with the article on “ Diesel-Engined Railcars for 
the Swiss Federal Railways,”’ on page 147 ante, we have 
received from Messrs. Swiss Locomotive and Machine 
Works, Winterthur, some interesting performance 
curves. These show typical runs since the cars were put 
into service in January, 1936—Wwe erroneously stated 
“this year '"—a day’s work on the winter service being 
about 340 miles. This distance covers six journeys. 
during which the cars are stopped and started a 
total of over 150 times. The curves show remarkable 
rates of acceleration and deceleration even when speeds 
of over 68 m.p.h. obtain between stops, and the perform 
ance illustrates very well the efficiency of the mechanical 
transmission gear. The cars are employed on the 
regular run alternately, the car not in use for this being 
employed on special excursions. A set of diagrams for 
one of these journeys, which have fewer stops than the 
regular run shows, consistent speeds of 78 m.p.h. on the 
level and of 17-5 m.p.h. on a 1 in 20 gradient with 
frequent curves. It should be noted that five changes are 
provided by the mechanical transmission and not thre: 
as stated and that all are controlled by a single lever 
The design of the cars, with the exception of the auxiliary 
gear already mentioned, is due to Messrs. Swiss Locomotive 
and Machine Works. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel Trade.—With consumers of steel crying 
out for deliveries to meet their immediate wants, the 
Scottish steel makers are finding it a little difficult 
to satisfy all their clients. Plant is working to capacity, 
and although the current output is much larger than it has 
been for some years, there is still a decided shortage 
and the increase in tonnage which is promised from new 
plant now in course of erection will be very welcome. 
The alterations and additions being carried out at Messrs. 
Colville’s works at Glengarnock are nearing completion 
and it is anticipated that production will commence in 
the course of a few weeks. All order books are full up 
for the present and there is a need for every ton produced 
between now and the end of the year. Fresh bookings 
are of a limited nature partly because makers are not 
inclined to quote for forward deliveries and so tie their 
hands should markets go against them and necessitate 
changes in prices. In the black-steel sheet trade much 
activity still prevails and the current output is rapidly 
taken up. The bulk of to-day’s business is on home 
account and there is little left over for export. Prices 
are all very firm and the following are the market quota- 
tions :—Boiler plates, 11/1. 18s. per ton; ship plates, 
11l. 8s. per ton; sections, 11l. 0s. 6d. per ton ; medium 
plates, 131. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 151. 15s. per ton, and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade——In the West of Scotland 
malleable-iron trade a very satisfactory state is general 
it most of the works and with plenty of orders on hand 
1 steady run is assured. The re-rollers of steel bars 
are also exceedingly well placed for business, and the 
only difficulty at the moment is keeping customers 
supplied. The demands of industry are very heavy and 
consumers of bars are urgently pressing for deliveries. 
Raw material is in sufficient supply at present. The 
current prices are as follows :—Crown bars, 13l. 15s. per 
ton for home delivery, and 131. 5s. per ton for export ; 
re-rolled steel bars, 11/. 18s. per ton for home delivery, 
and 11l. per ton for export ; and No. 3 bars, 13%. 5s. per 
ton, and No. 4 bars, 131. 15s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—No change of any kind can 
be reported in connection with the Scottish pig-iron 
trade this week and the fifteen furnaces in blast are 
going at full speed. The whole of the output is required 
to fulfil contracts and new business can only be placed 
well forward. The import of iron ore has been very 
good of late and stocks on hand are meantime satisfactory. 
Very firm prices are ruling and the following are the 
current market quotations :—Hematite, 61. 3s. per ton, 
and basic iron, 5l. 7s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 5l. 15s. 6d. per 
ton, and No. 3, 5l. 13s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-lron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, August 21, only amounted to 18 tons 
overseas and none coastwise. During the corresponding 
week of last year the figures were 3 tons overseas and 


270 tons coastwise, making a total of 273 tons. 

Shipbuilding Contract.—The Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, have received an 
order to build a cargo steamer of 9,250 tons for the 
Monarch Steamship Company, Limited, of Glasgow, 
the managers of which are Messrs. Raeburn and Verel, 
Limited. Messrs. John G. Kincaid and Company, 
Limited, Greenock, will supply the machinery and instal 
it at Dundee. The boilers will be manufactured by the 
builders. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


‘ MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Scarcity of Cleveland pig- 
iron is still acute, but home users are receiving better 
supplies under old contracts than for a considerable 
time. Purchasing is still all but impossible. Makers 
continue to distribute the tonnage at their disposal 
‘mong customers in a manner that meets with approval, 
though some local users are pressing persistently for 
larger supplies. A little iron has been released for 
export against sales of long standing, but producers 
have resumed concentration on dealing with arrears 
lor delivery for domestic purposes. Output of foundry 
ron is very light and unlikely to be materially increased 
in the near future. Prices are stabilised on the basis of 
No. 3 Cleveland at 101s., delivered to local buyers. 
Hematite—East Coast hematite makers contrive to 
release occasional parcels of iron for shipment to the 
“ontinent under contracts long overdue for completion 
and claim to be able to cover running requirements of 
home users, but hesitate to meet buyers’ eagerness to place 
extensive new orders. The additional furnace that has 
been blown in at the Normanby Ironworks is to manufac- 
‘ure special hematite for Sheffield customers. Recognised 
market values are ruled by No. 1 hematite at 123s., 
delivered to North Eastern England and to Scotland. 
Basic Iron—The whole of the output of basic iron 


is still reaui es a" 
till required for producers’ own steelworks and the | 


quotation of 100s. is quite nominal. 


Blast-Furnaces in Operation.—The six Middlesbrough | 
Dlast-furnaces which were originally owned by Messrs. | 
Lloyd, but for over half a century known as the Linthope | 


ironworks, are reported to have been acquired by Messrs. 
orman, Long and Company, Limited, and are to be 
dismantled 
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| 
years. When they are demolished the number of | 
furnaces on the North East Coast will be reduced to 55. 
There are at present 36 stacks in commission, of which 
20 are making basic iron, 13 hematite, one foundry, and 
two special kinds of iron. 

Foreign Ore.—There is little new business in imported 
ore, but unloading continues adequate and satisfactory. 

Blast-Furnace Coke.—Durham blast-furnace coke pro- 
duction is heavy, but not excessive. Makers are steadily 
distributing output as it becomes deliverable. They 
have heavy contracts to execute and believing that peak 
prices have not yet been touched, are disinclined to book 
further orders. Buyers are prepared to enter into con- 
tracts for delivery, on Tees-side, throughout 1938, at the 
equivalent of good medium qualities at 40s., but sellers 
declare that higher terms have been obtained and are 
holding off the market. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers have a good deal more 
work on hand than they can cope with, and are unable to 
take advantage of the extensive business at command. 
Improvement in supply of Continental steel semies is 
reported, but the increased imports are insufficient to 
satisfy fully the needs of re-rollers. Heavy tonnage of 
finished steel is passing steadily into use for home 
purposes and exports are on as large a scale as conditions 
permit. Principal market quotations for home trade 
stand : Common iron bars, 131. 5s. ; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d.; steel constructional rivets, 
161. 5s.; steel boiler plates, 111. 18s. ; steel ship, bridge 
and tank plates, 11/. 88.; steel angles, 111. Os. 6d. ; 
steel joists, 111. 0s. 6d.; Tees, 121. 0s. 6d.; heavy sections 
of steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 151. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 191. 10s. 

Scrap.—tiron and steel scrap is in good demand at 
market figures. No. 1 heavy steel is fixed at 69s.; for 
machinery metal 90s. is the minimum quotation ; heavy 
cast iron is steady at 87s. 6d.; and light cast iron is on 
sale at 70s. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—Considerable interest was caused 
on the Welsh steam coal market last week by the receipt 
of orders from sources which normally place very little, 
if any, business locally. The shortage of coal in South 
Africa was directly responsible for this, and some orders 
were received from East and West Africa. The Kenya 
and Uganda Railways divided an order for about 50,000 
tons between local and north country shippers, the larger 
proportion being placed in South Wales. Some business 
has also been arranged for the Far East, while inquiries 
circulated from India and Singapore. Meanwhile, 
however, business remained restricted in all the principal 
trades, but in spite of this, sellers were showing greater 
reserve and a firm tone ruled. Current productions were 
almost entirely disposed of under contract commitments, 
and in several cases supplies were proving barely sufficient 
to maintain deliveries. As a result, stocks, which had 
already been greatly depleted, showed no expansion 
and consequently operators anticipated that when the 
seasonal activity began an acute shortage would develop, 
particularly for the favoured grades. As a result, 
prices for business ahead showed a slightly harder 
tendency. Best large coals were almost completely 
sold and were firm, while other kinds were only sparingly 
offered. Some difficulty was encountered by buyers 
in covering their needs for small descriptions and the 
washed sorts were difficult to stem. A strong tone was 
maintained by the sized kinds, supplies of which were 
practically unobtainable over several months ahead. 
Throughs met a moderate demand. Cokes continued 
to display a good activity and, with supplies still very 
restricted, recent high figures ruled. Patent fuel and 
pitwood were quietly steady. 

Tron and Steel.—Generally conditions changed but 
little in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, and good activity 
was maintained. Most works had heavy orders on hand 
and producers were still reluctant to enter into further 
large commitments. News that iron ore imports were 
to be resumed from Bilbao to Cardiff and Port Talbot gave 
satisfaction. First arrivals were expected this week. 





Tue MANUFACTURE oF TIN-PLAaTE.—A useful little 
book entitled Tin-Plate, by Mr. W. Robson Brown, 
managing director of Messrs, Old Castle Iron and Tin- 
Plate Company, Limited, Llanelly, has been published. 
The book contains a brief outline of the various processes 
involved in the manufacture of a sheet of tin-plate, and 
is intended mainly for non-technical readers. The little 
volume opens with a general description of tin-plate and 
with some useful definitions of terms used in the industry. 
The next section deals with steps in the manufacture 
of tin-plate from the iron ore to the finished article. 
Brief but adequate descriptions are given of the blast 
furnace, Bessemer converter, open-hearth furnace, hot- 
and cold- rolling mills, and pickling and annealing opera- 
tions. The final tinning and cleaning and polishing 
operations are particularly well described, and a capital 
historical account of the development of the tin-plate 
industry in Great Britain follows. The book closes 
with an interesting chronology and with a number 
of useful tables and formule. The little work should 
have a wide appeal, and copies are available, price 2s. 6d., 





from Messrs. Old Castle Iron and Tin-Plate Company, 


. The stacks have been inactive for several! Lianelly. | 
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NOTICE OF MEETING. 


For Notice of Meeting, see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tool Trade Wages.—The light and heavy edge-tool 
manufacturers’ associations have arrived at an agreement 
with the National Union of General and Municipal 
Workers whereby several thousand operatives are to 
have an immediate advance in wages. These workers 
are employed chiefly on the production of edge tools, 
joiners’ tools, garden tools, heteniaen! &e. The first 
advance of ls, 6d. per week came into operation on 
Saturday last. A similar increase will take place on 
November 14. The question of holidays with pay is 
subject to further discussion. The outlook is said to 
be very hopeful. 

Iron and Steel.—Reports from the big works indicate 
that the volume of business circulating is greater than a 
yearago. Atsome of the smaller establishments holidays 
and stocktaking have adversely affected the position, 
but there are bright features. An improving overseas 
trade is steadily being built up and inquiries are more 
numerous. Many are from customers who in pre-war 
days did the bulk of their trade with this locality. Sheffield 
works are supplying a heavy tonnage of steelworks and 
ironworks equipment, and Colonies and Dominions wishing 
to manufacture their own steel and related products 
are relying on Sheffield for the necessary equipment. 
In their bid for overseas business local manufacturers 
complain of the keenness of German competition. The 
managing director of one concetfn comments: “‘ We 
have not been free from German competition during the 
year, but for various reasons its effect has not been so 
great. It is apparent, however, that as and when they 
consider it necessary, the German authorities will go 
to great lengths in subsidising their manufacturers in 
order to ensure business. It appears that where credits 
are required in a foreign country to finance purchases 
the German manufacturer with the assistance of his sub- 
sidy is able to sell at practically any price.” Trade is 
steadily improving in coal-mini equipment. More 
orders are circulating for cutting machines, conveyors, 
picks and shovels, haulage gear, and steel tubs. here 
is also a better call for grinding and crushing machines, 
and coal-washing plant, Sheffield’s trade with South 
Africa in plant used in the mining and treatment of 
precious metals is on the increase. Dredging equipment 
is a progressive line. Shipbuilding requisites show 
expansion, while further improvement has developed 
in the demand for large hollow forgings and boiler drums. 

South Yorkshire Coal Trade.—Larger supplies of fuel 
are available on home account, and there is a strong market 
for steam coal. The demand for industrial coal has been 
well maintained. Weakness persists in house coal, 
but the amount of business being entered into is larger 
than a month ago. Higher prices are anticipated next 
month. The export market shows improvement. 
More inquiries are circulating, though competition from 
Germany and Poland is likely to become a serious factor. 
Best hards are in good demand. Only limited supplies 
of washed singles and smalls are available for export. 
Exports of coal from Hull, Immingham and Grimsby 
last week totalled 57,818 tons as against 45,112 in the 
corresponding week last year. Recent charterings 
include Hull to Buenos Ayres, 6,600 tons. Latest 
quotations are : Best branch hand-picked, 26s. to 27s. 6d. ; 
best South Yorkshire, 23s. 6d. to 258.; best house, 
21s. to 22s.; best kitchen, 17s. 6d. to 198.; best Derby 
selected, 228. 6d. to 238. 6d. ; Derby seconds, 21s. to 22s. ; 
best Derby brights, 18s. 6d. to 20s.; best large nuts, 
17s. 6d. to 188. 6d.; and kitchen nuts, 16s. 6d. to 17s. 








Lonpon Iron anp Street Excuance.—The annual 
dinner of the London Iron and Steel Exchange, 28, 
Essex-street, Strand, W.C.2, will be held at Grosvenor 
House, Park-lane, W.1, on November 2. 


Tue Hire PurcuaseE or CoAL-BuRNING APPLIANCES.— 
We have received a copy of a booklet which has been 
issued by the Coal-Burning Appliances Joint Consulta- 
tive Board and describes a hire-purchase plan which has 
been prepared by them in conjunction with the United 
Dominions Trust for the benefit of coal merchants and 
distributors of coal-burning appliances. Under this 
scheme the merchant receives the total cash price 
directly the transaction is completed, while the cus- 
tomer has the benefit of paying for his purchase over a 
suitable period, The supplier conducts the transaction 
so that there is no risk of his goodwill being prejudiced, 
An after-sales service as well as insurance and service 
funds are also provided. 


Street WIDENING IN THE City or Lonpon.—lt is 
announced by the Ministry of Transport, Metropole- 
buildings, Northumberland-avenue, ndon, C.2, 
that a grant of 175,0001. has been made from the Road 
Fund to the Corporation of the City of London towards 
the cost of widening Bishopsgate, for a length of about 
120 yards fronting Nos. 87 to 109, the Churchyard, and 
St. Botolph’s Church, to a minimum width of 60 ft., 
comprising a carriageway 40 ft. wide and two footways 
each 10 ft. wide. At one point the existing carriageway 
is only 28 ft. wide. The length to be widened includes 
the reputed site of the City gate, which gives the name 
to the thoroughfare, and which is believed to have stood 
at the present junction with Camomile-street to the east 
and Wormwood-street to the west. 








‘NOO'TVG ONINI(] SSV'1-LSuUl ‘NOOTVS ONINI(T SSVIQ-LSIUDO : 
S 9) ‘ J L 


O 
Z. 
aa 
— ' 
x | 
O 
yn 
ea 


($Zz ebng as ‘uoudisoea] 404) 


“‘SSANUNANI-MOWUUVEA ‘SUMACTIOMdIHS ANY SUGZANIONG “GALIKIT SONOULSWUY-SUMMOIA ‘SUSSAN Ad da1IONYLSNOO 


«SAdV0Ou0» UWANIT EINAIWO MANOS-NIML FHL 











ENGINEERING, Aveust 27, 1937. 


THE CHAMBON RESERVOIR ON THpEIRC 


(Fo Ne SCription Bs Pa 














Fie. 18. ConcretTe-Mixina PLANT. Fie. 19. CHuTEsS DELIVERING CONCRETE IN GORGE. 











22. Upstream Face or Dam, NEARING COMPLETION. 


Fic. 2 





PLATE XII. 


THEJROMANCHE RIVER FRANCE. 


») 
Je SCripti » Maré Page - 


Fie. 21. View SHowine STEEL SHUTTERING. 
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THE SILTING OF RESERVOIRS. 


In general it is true to say that whenever the 
engineer is called upon to deal with water containing 
appreciable quantities of silt or sand, he is con- 
fronted with a problem of great difficulty and com- 
plexity. It is well known that proposed schemes 
of maintaining or improving rivers, whether as 
navigable highways or as the ultimate means of 
drainage to the sea, are often the subject of conten- 
tion by men whose experience is equally extensive. 
There would appear to be no class of engineering 
enterprise more fraught with trouble, and only by 
the careful analysis of reliable observations, oth on 
actual rivers and in the laboratory, can the present 
state of knowledge become more exact. 

Fortunately, there are many reservoirs supplied 
with relatively clean water, giving rise to no appre- 
hension of progressive reduction in capacity as a 
result of siltation. On the other hand, there are 
cases, notably of irrigation projects, where huge 
quantities of silt are involved. The question of its 
disposal then becomes serious, and correspondingly, 
the uncertainty of our knowledge, common to all 
problems of silt transporation and deposit, is 
apparent. 

Laboratory experiments show, in a delightfully 
simple way, that if turbid water is admitted to the 
head of a model reservoir, a cloud of suspended 
matter progresses in more or less close contact with 
the bed until the weir is approached. The cloud is 
then observed to make its way along the upstream 
face of the dam and to pass over the crest. Such 








behaviour is confirmed by observations in actual 
lakes and reservoirs, and it is evident that any 
system of scouring or under sluices, if their sills are 
placed at a sufficiently low level, will act advan- 
tageously towards keeping down silting. The 
magnitude of their effect is, however, quite another 
matter, and brings us to the realisation of the 











essential reason for the comparatively insecure 





foundation of our ideas of the control of silt, having 
regard to the fact that mankind has been interested 
in river problems since remote times. This reason 
is to be found in the number of the variables involved 
and the difficulty experienced in dissociating them, 
one from another. 

If we consider the variables in some detail, in so 
far as they enter the problem of siltation in reser- 
voirs, there is first the actual amount of silt delivered, 
which in turn depends upon the variable rate of 
flow of the rivers involved in the works. Many 
painstaking observations are required to yield the 
necessary data under this heading. But of almost 
equal importance is the nature of the silt—in parti- 
cular what proportion of it is sand, as distinct from 
colloidal or semi-colloidal matter; for while the 
finer material will be more easily carried from one 
end to the other of the reservoir, yet should it 
deposit, its marked tendency towards cohesion 
adds to the difficulty of its subsequent removal by 
scouring. 

iven if the possibility be conceded of estimating 
at all accurately the rate at which weights of 
material will be deposited, there remains some 
trouble in calculating the resulting volume of 
deposit, since the effective density under water 
depends upon the relative proportions of the sand 
and finer material contained, and upon the depth 
and age of the deposit. Thus, a recent deposit of 
fine mud may weigh as little as 40 lb. per cubic 
foot ; thoroughly consolidated or sandy deposits 
often exceed twice this density. Again, it is an 
observed fact that if the finer deposits become 
exposed to the atmosphere during periods of low 
water level in the reservoir, they are thereby 
rendered increasingly difficult to move. Further 
complications may arise from the unequal distribu- 
tion of silt over the area embraced by the reservoir, 
the relative temperatures (and consequently densi- 
ties and viscosities) of water already stored and 
incoming water, and the presence of dissolved salts 
which might have the effect of greatly accelerating 
the deposition of fine silt as compared with the rate 
of fall in “‘ pure ” water. 

This last phenomenon, which is attributed to 
electrolytic action, has been considered to account 
in large measure for the formation of certain bars at 
the mouths of rivers which reduction in current 
velocity alone would not explain. There is recorded 
also a case of a tidal fish basin receiving a limited 
quantity of fresh water where a considerably lower 
bed is maintained, without dredging, than in similar 
basins nearby which are not supplied with fresh 
water. That the same phenomenon may conceiv- 
ably be found in reservoir practice appears, at first 
consideration, unlikely, but it has apparently 
played a conspicuous part in the rapid silting of 
certain large reservoirs in South Africa. 

As an illustration, figures may be quoted which 
were given by Mr. A. D. Lewis, Director of Irrigation 
to the Union of South Africa, in an extremely 
interesting communication to the Second Congress 
on Large Dams, at Washington, in 1936. Lake 
Mentz lies in an area containing great masses of 
easily erodible rock laid down in a one-time inland 
sea. The capacity of this reservoir at the beginning 
of the year 1923 was estimated as 94,376 acre-feet ; 
at the end of May, 1935, it had been reduced by 
siltation to some 62,810 acre-feet—a loss of one- 
third in twelve years. The volume-ratio of silt 
deposited to total inflow of water was 1-85 per cent. 
Analysis has shown that during “very small” 
floods, the water entering this reservoir contained 
as much as 1,000 parts of sodium chloride per 
million; in bigger floods, the proportion fell to 
something of the order of 100 parts per million. 
Calcium and magnesium salts were also present in 
the water, so that three possible agents for the 
coagulation of the finer silt or clay are in this 
instance available. Lake Arthur is another reser- 
voir concerning which Mr. Lewis provides valuable 
information. In this case a capacity of some 
61,014 acre-feet in 1925 was reduced to 36,214 in 
1935, during which period the volume of the deposit 
represented 3-35 per cent. of the water entering 
the lake. Here again, sodium, calcium and mag- 
nesium salts are found in solution. 

It should be remarked that the problem of 
mitigating the silt evil in these particular reservoirs 
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is immensely complicated by their large capacity in| incomplete, and nowhere has more been done to 
relation to the run-off, and by the erratic nature of | accelerate it than in France and Germany, though 
the run-off. The expedient of passing all flood! the lines of advance in those two countries have 
waters in, Say, one out of every four years, in order | been different, for while the Reichsbahn has been 
to create high velocities for scour, might easily result | designing with characteristic thoroughness new 
in a long period with inadequate supplies for | locomotive types, the French railways, severely hit 
irrigation. There is also, apparently, the danger| by the economic blizzard, have turned their atten- 
that the scouring-water might be so charged with] tion to revitalising old machines. One of the most 
accumulated silt as to be unusable. It is interesting | recent examples in this direction has been the 
to note that, in Mr. Lewis’s opinion, new dams | modifying of a Nord Railway De Glehn Atlantic, 
would be cheaper, for these projects, than dredging. | which has since been hauling the fastest trains 
(nother recent contribution to the general subject | between Paris and Brussels with amazing success. 
of silty water and its storage, as well as the mixture | Remembering that one of this class was exhibited 
of different streams, is an interesting paper entitled | at the Paris Exhibition of 1900, this is a remark- 
The Passage of Turbid Water through Lake Mead,” | able performance, and it would be interesting to 
by Mr. Nathan C. Grover, Chief Hydraulic Engineer, | know how many of the locomotives then shown at 
U.S. Geological Survey, and Mr. Charles 8. Howard, | Vincennes are still in service, let alone doing top 
Chemist to the U.S. Geological Survey. The paper link work 
is published in the April issue of the Proceedings of In these cireumstances the report by Messrs. A. 
the American Society of Civil Engineers, and is &| Parmantier, Ingénieur en Chef du Material of the 
model of detailed observation and critical analysis. | P.L.M.R., and R. Dugas, Ingénieur en Chef du 
Lake Mead, with which it is concerned, is, a | Service des Machines of the P.O.-Midi Railway 
readers of ENGINEERING are aware, the reservoir, | of France, which formed one of those taken at the 
in the Black Canyon of the Colorado River, formed | recent International Railway Congress in Paris, 
by the Boulder Dam. The authors state that,| and covering France, Germany and the Central 
while, in general, the effluent from the dam has been | European countries and Scandinavia, is of great 
essentially clear, three times during the period | interest. Incidentally, it is scarcely surprising to 
February 1 to December 31, 1935, turbid water | find nine-tenths of the space devoted to this subject 
was discharged through the tunnels at the base of | occupied with the Stephenson type of locomotive, 
the dam. No significant change in the rate of} while the remaining tenth deals with efforts, none 
outflow occurred, and the lake at that time was| of them beyond the experimental stage, to develop 
from 70 to 90 miles long. Some 6,000,000 tons of silt,} on new lines. A study of the tabulated list of 
typical modern locomotives which accompanies the 
report, shows the prevalence of the wide fire-box 
for other than tank engines, but there are two 
three periods referred to above. In each case, sic3 French exceptions, the Nord Pacifics and 
| 





or approximately 2-5 per cent. of the estimated 
average annual load of silt discharged into the 
reservoir, found its way out of the lake during the 


inerease in turbidity at Willow Beach Station (10| the P.O.-Midi 4-8-0s. A wide grate is of course 
miles below the dam) was observed to occur about impossible with the latter wheel arrangement, at 
least with driving wheels suitable for fast running, 
at the Grand Canyon Station (265 miles above the | and the narrow box used is no less than 13 ft. in 
dam). The authors, while not attempting to offer a | length, which must surely be the limit for hand 
solution, remark that “engineers who make future | firing. One remembers that James Stirling laid 
designs will surely want to know the conditions | down about 6 ft. as the effective maximum, and 
that make such passage of turbid water possible, in| none of his engines for the South Eastern Railway 
order that full consideration may be given to any |had a box exceeding 5 ft. 9 in., and that, when, in 
advantages that may be practicable of attainment | America, grate area requirements made lengths of 
by modifications in the details of design of the dams | more than 10 ft. the only solution with the narrow 


eight days after an increase in suspended matter 


or in the plans for operation box, the wide box was developed for economical 
ends. How heavily the French engines are forced 
is clear from the statement that the coal consump- 
| tion is no less than 245 lb. per square foot of grate 
area per hour, but it is also possible that some of 
| this is waste. Clearly a price has to be paid for 
their wonderful performance. 


Che planning of operations or the skill exercised 
in the manipulation of any under-sluices, are in 
themselves problems of some magnitude, in which 
is involved the question of the regularity or other- 
wise of the incidence of floods. Records and reports 
of up-river gauging-stations thus become significant, 





especially in those areas where flow is erratic or} ’ ; 
: | Shaking grates do not appear to be very popular, 


‘ | though they are widely used in Belgium, Hungary, 
There is, again, the possibility of adopting pre- | i oof the Seen Mine teh cost. eomn- 
ventive measures and of decreasing the amount of er oder ase Rear thee the weer hasnt 5 sar ip tse 
a eke Sak 2 ae ee ee plication and small ratio of air space to grate area 
i un , y 
are the chief points alleged against them, which 
suggests that on the whole better quality coal is 
burnt on the Continent than in the United States. 
Combustion chambers are relatively little used, but 
have been adopted to some extent in Poland, 
Holland and in France with the objects of securing 
more direct heating surface, protecting the fire-box 
ends of the tubes and, a less obvious point, moving 
the centre of gravity forward, thereby facilitating 
= -— | the distribution of weight for adhesive purposes, 
TUR eT 7 weererm at least for locomotives with carrying wheels under 
THE STEAM LOCOMOTIVE. the fire-box. Free steaming and free steam flow 
It is frequently stated of the modern railway | remain the vital factors in locomotive practice, and 
engine that, with the exception of its superheater, | free steaming depends much more on keeping the 
it is still in its essentials identical with Stephenson’s| boiler water circulating than on generous allow- 
Rocket, which is of course the case, though it is | ances of heating surface. Patrick Stirling realised 
not always remembered that the Rocket itself was| this more than fifty years ago, when he provided 
the product of a quarter of a century’s experiments. | his Great Northern locomotives with a heating 
Is it not perhaps undervaluing George Stephenson's | surface that was loudly condemned as inadequate 
wonderful practical insight to be surprised that in| by critics, but which successfully maintained the 
this engine of 1829, ana still more in the Planet, a| steam supply to the cylinders of his famous singles. 
vear later, he should have so definitely summed up| G. J. Churchward emphasised the same point in 
from this experience the main characteristics of the | a paper on locomotive boilers which he read before 
machine Be that as it may, the characteristics| the Institution of Mechanical Engineers in 1906. 
continue unchanged, and though from time to time | In France, at the present time, use is being made of 
attempts are made to depart from them, the out-| arch tubes and fire-box syphons to improve condi- 
come hitherto has invariably been that the novelties | tions, with good results, less time to raise steam, 
disappear as softly and silently as Lewis Carroll’s| reduced scale formation and increased rate of 
Snark, and the locomotive is left to continue its|evaporation being claimed; cracks in the tube- 
development on Stephenson's lines. The past few| plates, however, have given some trouble with 
years have shown that this development is still| arch tubes, and the P.L.M., which used copper 


irregular. 


devices ; this forms a vast subject in itself. 

If our control is to become more useful and 
more positive, our knowledge of the mechanism of 
siltation must attain a greater measure of prec ision 
than we possess to-day, and to this end, investiga- 
tion in the laboratory, and the scientific observation 
of existing works, along the lines of the papers 
ibove referred to will have to be actively pursued 
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syphons with steel tube-plates, have found it neces. 
sary to revert to copper tube-plate and to weld the 
joints with Canzler metal. The Nord also reports 
deformation of tube-plates where syphons are used, 
but the P.O.-Midi with steel fire-boxes seems to 
have had no trouble. Above alla correctly designed 
front end is essential for free steaming. The French 
railways have given great attention to the blast, 
and where Germany prefers a plain circular nozzle, 
France has developed such systems as the Ky Ichap 
and the Le Maitre, involving the sub-division or 
‘“‘ roughening ”’ of the exhaust, so that the maximum 
drag can be applied to the smoke-box gases, in con- 
junction with an enlarged or double chimney to 
provide a free exit. 

To feed the boiler efficiently, water as hot as can 
be delivered is desirable, and here British love of 
simplicity favours the exhaust steam injector. On 
the Continent, however, feed heating by exhaust 
steam and delivery by means of pumps is growing 
in favour as being definitely more efficient in action 
than the injector, if more expensive in maintenance. 
Pumps driven from the motion are regarded as 
satisfactory if the speed is not too high, but steam- 
driven pumps are much more used, and in some 
cases exhaust steam heating is supplemented by the 
use of the fire-box gases for the same purpose, the 
feed delivery being taken through the superheater 
flues. It is now frankly admitted that the use of 
exhaust steam heating reduces by some 25 deg. F. 
the temperature of the superheat, but this can be 
balanced by improved design of the superheater 
elements, the practice being to break up the in- 
coming element into three or four small tubes, 
while a single return tube carries the superheated 
steam back to the smokebox header. Such rela- 
tively low superheat temperatures as are employed 
by Swindon are nowhere favoured. On the other 
hand, superheating is carried to the limit set by the 
lubricating difficulties which arise with present 
lubricants if the temperature goes much abov 
750 deg. F. Boiler pressures are higher than have 
hitherto been used in this country, where the 
maximum employed on ordinary-type boilers has 
been 250 lb. per square inch. The Reichsbahn has 
four engines in service with boilers of normal 
design pressed to 356 Ib. per square inch, and claims 
for one of them a coal consumption of only 1-54 lb 
per indicated horse-power hour, but 284 lb. is 
considered the practical maximum, and is used on 
a number of railways. Steel fire-boxes appear to 
have given very little trouble at this pressure, but 
the Paris, Lyons and Mediterranean, which uses 
copper for the wrapper plate in conjunction with 
steel tube-plates, has had difficulties with the fire-box 
crown, the design of which is being modified and the 
stays re-spaced. The French State Railways, with 
copper fire-boxes, have reduced pressure on some 
of their engines from 284 lb. to 256 Ib. owing to 
frequent replacement of stays, but the P.O.-Midi. 
with steel fire-boxes, reports no difficulties except 
where boilers are heavily forced, as on their 4-5-() 
engines already referred to. Here leaks at th 
stay heads have made it necessary to weld them. 
and special alloys have been tried to resist erosion, 
of which Monel metal seems to give satisfaction. 
The Reichsbahn, which also uses steel fire-boxes, 
has not noted any systematic damage with its high- 
pressure boilers or increased maintenance cost, and 
says that the inspection periods are the same as for 
engines with lower pressure. 

Modern French practice emphasises the impor- 
tance of getting steam freely into and out of the 
cylinders, a point the importance of which Mr. 
Churchward, on the Great Western Railway, was 
among the first to appreciate. (renerous steam 
passages and large valves with rapid movement are 
most desirable; the long travel piston valve has 
been widely adopted, and for low-pressure cylinders 
in France is frequently double ported. The rapid 
and independent movement of cam-actuated valves 
receives less support than might be expected, 
though they are used to a considerable extent 1" 
France, particularly by the P.O.-Midi, whic! 
retains Walschaerts gear to drive them. This 
method has, of course, obvious advantages whel 
converting locomotives already fitted with this 
gear, but various types of rotary cam drive ar 
also in use, and it is significant that for the new 
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4-8-4 engines to be built for the Nord, Dabeg rotary | being streamlined or unstreamlined. They show 


cam gear has been adopted. The Nord, by the 
way, has been very successful with cam-driven 
piston valves, which it considers superior to the 
poppet type, stating that wire drawing is reduced 
by the rapid movement of these valves at the 
point of cut-off, and that they are more easily 
balanced. In short, French practice regards cam- 
driven valves as having definitely proved their 
value for locomotive work, whereas the new German 
express engines all have ordinary piston-valve 
motion, and in this country cam-driven valves 
have made little progress. The Caprotti valve 
year engines of the late London and North Western 
Railway are rapidly disappearing from service, and 
though the London and North Eastern Railway 
have a certain number of locomotives with cam- 
valve gears, Sir Nigel Gresley has not used this 
pattern for the latest streamlined Pacifics; the 
Great Western Railway does not seem to have gone 
beyond the single engine converted to rotary cam 
drive a few years ago. An interesting feature of the 
Dabeg R.C. gear introduced with success by the 
Paris, Lyons and Mediterranean is that the camshafts 
are not stepped to give the various points of cut off, 
but the cams are continuous. In all cases the 
desirability of keeping the motion as light as possible 
is fully recognised, and a great deal of attention 
has been given both to design and to the use of 
steel alloys to attain this end. 

The question of compounding is as indefinite as 
ever, even with pressures of 284 lb. per square inch. 
When it is remembered how rapidly and universally 
superheating has established itself in the locomotive 
world in contrast to the very divided opinions held 
on the value of compound expansion, the inference 
can only be that the net gain from the latter is 
very small, and its adoption or rejection largely 
a matter of individual or perhaps national views 
as to the relative importance of the various sides of 
locomotive economy. France is still almost as 
devoted to the compound as in the days of De Glehn. 
The Anglo-Saxon, on both sides of the Atlantic, 
experiments with it and discards it. The German 
seems to be swinging round to the simple engine 
again. Increased boiler pressures which should have 
favoured double expansion, have been offset by 
improved valves and valve gears. If a cut off as 
early as 10 per cent. can be, as it has been, success- 
fully used, there will not be much unexpended 
power left in the exhaust, always provided that 
the functioning of the boiler is dependent on the 
blast ; in this connection, condensing in locomotive 
practice seems to be as far off as ever, except, 
perhaps, under conditions of water scarcity. The 
system entails additional weight and expense and, 
perhaps most important of all, it rules out the 
automatic control of the draught which is such a 
valuable feature of the locomotive. Mishandling 
of a draught-controlling fan can play havoc with 
the efficiency of the relatively small locomotive 
The foregoing does not imply that compound 
locomotives cannot give excellent results. No one 
who has seen the figures produced on the French 
railways could question that, but it is certainly 
open to argument whether simple engines of equally 
sound design might not have done equally well. 


boiler. 


Turning now to that recent development, at least | 


in its present form, the application of streamlining 
to the locomotive, whatever its practical value may 
be, there is no doubt of its publicity value, though 
this has probably been less exploited on the Con- 
tinent than in this country and in the U.S.A., 
where it certainly might be contended that in many 
cases as successful results could have been achieved 
by the same special attention to colour, comfort, 
cleanliness and nomenclature, without burdening 
the locomotive with the weight and inconvenience 
of external casing. Figures have been given for 
railways in this country showing the saving at 
75 m.p.h. and over, but while Germany, France, 
Belgium and Holland are all experimenting in this 
direction, published results so far have been rather 
scanty. The tendency is to fit a streamlined 
locomotive with the latest improvements in other 
directions, and so obscure the issue. Perhaps the 
hgures obtained by the Paris, Lyons and Mediter- 
ranean are the most convincing, as they do appear 
‘o refer to locomotives and trains differing only in 





that with an engine and a four-coach train com- 
pletely streamlined, there is, at 87 m.p.h., a saving 
of 450 h.p. and 28 per cent. of fuel, as compared 
with equivalent unstreamlined stock. If only the 
locomotive is streamlined, the saving in horse- 
power is reduced to 250, while if streamlining is 
confined to the coaches, it becomes only 90. It is 
noteworthy that both the Paris, Lyons and Mediter- 
ranean and the Reichsbahn carry the locomotive 
casing down to as near rail level as possible, and 
do not seem to find any ill effects from boxing in 
the motion and driving axleboxes, though prac- 
tically all other administrations, in some cases from 
experience, have thought it advisable to leave them 
open to the air. The big 4-6-4 streamlined loco- 
motive of the Reichsbahn is credited with the 
highest speed hitherto attained by steam traction 
on a railway—a fraction over 124 m.p.h., this being 
well above the figure of 113 m.p.h. recorded by the 
Silver Jubilee, though not quite so high in revolu- 
tions per minute. 

This point raises once more the question of 
driving wheel diameter, for the Reichsbahn in these 
high-speed engines have adopted 7-ft. 6-in. six- 
coupled wheels, driven, by the way, by three simple 
cylinders at 284-lb. boiler pressure. It is interesting 
to find that Messieurs Parmantier and Dugas, in 
their report, make a definite statement in favour of 
big driving wheels for high speed, and the tendency 
which has existed in France for a number of years 
towards reducing driving wheel diameter, seems 
to have been definitely checked. The authors 
consider streamlining to be an advantage, though 
their conclusion that it enables old locomotives to 
be used on modern express work would be more 
convincing but for the noteworthy cases of old 
French locomotives achieving this through modifica- 
tions in quite other directions. It is, however, 
extremely interesting to find that the new engines 
projected for the Nord are to be streamlined 
4-6-4’s, in the case of both three-cylinder simple and 
four-cylinder compounds. With reference to the 
former, the ratio of tractive effort to adhesion is 
surprisingly high, being no less than 67,460 lb. to 
59 tons, approximately 1 : 1-97. 

Coming to locomotives of other than the Stephen- 
son type, the reports indicate attempts at progress 
mainly in three directions, namely, the use of 
special forms of high-pressure boiler, the use of 
high-speed reciprocating engines driving through 
gearing, and the use of the steam turbine. Results 
with high-pressure boilers, involving the employ- 
ment of water tubes in some form, have not hitherto 
been very encouraging. A diagram of a Winterthur 
system 4-6-2, under construction for the Nord, 
shows a fire-box of the drum and water-tube type, 
a long combustion chamber also fitted with water 
tubes, and a barrel of more or less conventional 
design, the boiler pressure being 853 lb. per square 
inch. The three pairs of driving wheels of this 
machine are driven by two separate three-cylinder, 
double-acting uniflow high-speed engines with en- 
closed drive through gearing. The locomotive will be 
streamlined, and is expected to develop 2,000 draw- 
bar horse-power at 75 m.p.h., and to have a normal 
maximum speed of 80 m.p.h. A less ambitious 
and possibly more hopeful type of locomotive is a 
relatively small 4-4-0 tank engine on the Dabeg 
system, building for the French State Railways. 
This has a conventional boiler supplying steam to a 
high-speed Vee-engine with 12 cylinders, single 
acting and uniflow, placed under the smokebox 
and from which a longitudinal shaft operates the 
driving axles by bevel gearing. The application of 
an oil-fired Velox boiler to a P.L.M. 4-6-0 is also 
in hand. A batch of turbine engines are being 
experimented with, two German with condensers 
being under trial, three Swedish non-condensers in 
successful operation, and one French non-condenser 
under construction. Finally, an attempt to utilise 
the triple-expansion compound may be noticed. 
It has a normal pattern boiler supplying steam at 
356-lb. pressure to high-pressure and intermediate- 





pressure high-speed engines, driving the second and 
|} mately 200,000 words in all. 


third pairs of coupled wheels through jack-shafts, 
gears and articulated connecting rods, while the 
low-pressure cylinders, of conventional type, operate 
the leading pair in the ordinary way. 
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THE NEW YORK CITY 
BUILDING CODE. 


By Rosins FLEMING. 


THE efforts of many years to bring the New York 
City Building Code of 1915-16 up to date have at last 
resulted in a new code, which was finally adopted 
by the Board of Aldermen on July 20 last, and 
approved by the Mayor on July 27. The Code 
becomes effective on January 1 next. Its provisions 
will apply equally to the five boroughs of the greater 
city, namely, Manhattan, Bronx, Brooklyn, Queens 
and Richmond. The population of the greater 
city is well over 7,000,000. Within its area of 
about 320 square miles are situated more than 
one-half of the 5,000 buildings in the United States 
of ten storeys and more in height. Of those in the 
greater city, 170 are twenty storeys or more high, 
and 35 reach a height of 500 ft. The Empire 
State Building, with a height of 1,250 ft. above 
the street level, is the tallest building in the world. 

The building code of no other city in the world is 
so far-reaching in its influence as that of New York. 
According to the census of 1930, there were in the 
United States 94 cities with a population of more 
than 100,000. At the present time the number is 
100 or more. LKach of these cities, as well as several 
hundred smaller municipalities, has its own building 
code. It is obvious that in recasting any of these 
codes, that of New York will be studied and fre- 
quently followed. Many of the provisions of the 
new Code will also be very carefully considered by 
authorities outside of the United States, so that it 
is thus not only of national, but of international, 
importance. 

The Code recently adopted has had an interesting 
history. In October, 1928, the Mayor authorised 
the Merchants’ Association to take the lead among 
civic and technical organisations in preparing a 
general revision of the Municipal Building Code for 
submission to the Board of Aldermen. Work was 
actively commenced by the Association in January, 
1929. The task of formulating the Code was 
divided among 25 committees, the personnel of 
which, numbering 125 individual members, included 
engineers, architects, builders, estate agents, renting 
agents, &c., all prominent in their respective fields. 
At various times men came from other cities to 
confer with committees. A proposed code was 
submitted to the Mayor on January 14, 1932, by 
which date 476 committee meetings had been held, 
averaging three hours duration, equivalent to a 
total attendance of more than 10,000 man-hours 
of committee and staff. 

Owing to an urgent demand, the Board of Alder- 
men, on March 11, 1930, passed an ordinance 
relating mostly to imposed live loads and stresses 
for structural steel. This ordinance was ‘signed 
by the Mayor on March 24, 1930, and became effec- 
tive at once. 

After presentation to the Mayor on January 14, 
1932, the Code was later introduced in the Board 
of Aldermen. It might be thought that a code 
representing so much study and thought would be 
adopted with little difficulty, but such was not the 
case. Objections arose from unexpected quarters. 
Opposition came from special interests, and conflic- 
ting interests clashed. ‘The Code was held up in 
committee, while the depression in the building 
industry was responsible for a lack of general interest 
in the subject. The Mayor of January, 1932, 
resigned later in the year, and the Mayor who has 
recently signed approval is the third to occupy 
the chair since 1929. This may also have partly 
accounted for the delay. However, an ** Amended 
Proposed Building Code ”’ was introduced in the 
Board of Aldermen on May 19, 1936. ‘There were 
some further delays, but on the dates already 
mentioned, the Proposed Building Code as Amended, 
and Recommended by the Committee on Buildings 
for Adoption, was adopted by the Board and duly 
signed. 

The Code is voluminous. As printed in The Cily 
Record (the official publication) it fills 72 pages of a 
size larger than the pages of this journal—approxi- 
A unique decimal 
system of numbering requirements is followed 
throughout. After the introductory “Title and 
Scope,” the provisions of the Code are listed under 
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sixteen “ Articles,” the outstanding features of 
which will be given below ; limitations of space 
only allow of them being given in part. 

Article 1. Definitions.—This article defines 
150 terms, many of which have been interpreted 
in a variety of ways by experienced builders. Such 
terms as alteration, basement, column, pedestal, 
strut, pier, height of building, storey, place of 


assembly, human occupancy, are now clearly 
defined. 
Article 2. Administration.—Ceneral administra- 


tive provisions require that permits for construction 
alterations be obtained before work is com- 
menced. Plumbing can only be done under the 
supervision of registered plumbers. Certain types 
of electrical work must be done by those holding 
licences to do the same. Permits must be obtained 
for elevator installations ; as well as to perform 
structural welding. Certificates of occupancy will 
be issued, and any change in occupancy is forbidden 
unless sanctioned by the Building Superintendent. 


In cases where any part of a structure is permitted | 


to project beyond the building line it “* shall be so | 
constructed that it may be removed at any time 
without causing that structure to become struc- 
turally unsafe in whole or in part.” 

irticle3. Classification. 
with regard to occupancy, as follows : Public build- 
ings ; residence buildings ; commercial buildings ; | 
doubtful occupancy ; mixed occupancy. Structures | 
are classified according to type of construction as: 
Class 1, Fireproof structures ; Class 2, fire-protected 
structures ; Class 3, non-fireproof structures ; Class 4, 
wood frame structures; Class 5, metal structures ; 
Class 6, heavy timber structures. 

Special importance is attached to Class The | 
chairman of the Board of Standards and Appeals | 
says of this class: ‘“ Perhaps the most outstanding | 
feature of the Code is the provision permitting the 
2 type of construction of fire-protected | 


new Class 2 
buildings. Limited in the residential field to| 


Structures are classified 


» 
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| the entire masonry window openings per person 
|in square feet.” The Index ranges from 300 to 
1,650. If more than 1,650, no mechanical ventila- | 
| tion is required. The ventilation of refrigerating | 
plants comes under a city ordinance other than the | 





Building Code. 

Article 6. Means of Egress.—The exits of 
“multiple dwelling’ structures are governed by 
the Multiple Dwelling Law, and of factories by the 
Labour Law. For other structures, except resi- 
dences not more than three storeys plus basement | 
in height, and occupied by not more than two 
families, and those of special occupancy, the kind 
number and location of exits are specified in this 
Article. Requirements are given for stairways, 
hallways, doors, fire escapes, and other means of | 
egress. | 

Article 7. Materials, Loads and Stresses.—To 

| the structural engineer engaged in design this is 
the most important article in the Code. For the 
quality of the material and tests of brick, cement, 
concrete, iron, and steel, the specifications of The 
American Society for Testing Materials are followed ; 
for lumber, with certain exceptions, the tests, &c., | 
are those recommended by the United States Bureau | 
of Standards. Tests are prescribed for “ fireproofed | 
wood.” 

Live loads, uniformly distributed, for floors | 

in residences and sleeping quarters are to be assumed 
at not less than 40 lb. per square foot, and in offices 
at not less than 50 Ib. per square foot. In class 
rooms with fixed seats, churches with fixed seats, and 
reading rooms, they are to be taken at not less than 
60 Ib; for the seating space in theatres and 
assembly halls with fixed seats, at not less than 75 Ib. 
For congested areas and public spaces, and all 
spaces where groups of people are likely to assemble 
“the minimum live load shall be taken at 100 Ib. 
per square foot, uniformly distributed.” The 
matter of movable partitions is met by a paragraph | 
as follows: “A uniformly distributed load of 
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sq. ft. of floor area may be designed for 85 per cent. 
of the live load. 

New York is a city of skyscrapers, and the 
allowance called for for wind pressure in the Code 
is a matter of considerable interest to other cities 
having buildings of considerable height. In this 
respect the Code requirements are as follows :- 

* All structures or parts of structures, signs and 
other exposed structures shall be designed to resist, 
in the structural frame, horizontal wind pressure 
from any direction in accordance with the require- 
ments of this Code and the rules of the Board. 
When the height of a structure is over 100 ft., the 
assumed wind pressure shall be 20 lb. per square 
foot of exposed surface from the top of the structure 
down to the 100 ft. level. All structures 100 ft. 
high or less, shall be investigated as to the need 
for wind bracing, but, in general, wind pressure 
in such structures may be neglected. All structures, 
200 ft. or less in height, in which the height is more 
than two and a half the least width, mill buildings, 


|ships, roofs over auditoriums or drill sheds, and 


structures of similar character, shall be designed to 
withstand an assumed wind pressure of 20 Ib. per 
square foot on the upper 50 per cent. of their height. 
Ground signs shall be designed to withstand an 
assumed wind pressure of 20 lb. per square foot 
of gross exposed area. Roof signs, tank towers, 
stacks and other exposed structures on the tops 
of buildings shall be designed to withstand an 
assumed pressure of 20 lb. per square foot on the 
upper 50 per cent. of their height.” 

Allowable working stresses are specified for 
different kinds of masonry, reinforced concrete, 
cast-iron, structural and alloy steels, cast steel, 
lumber and timber and for wind loads. ‘‘ Controlled ” 
concrete is defined. For this the allowable working 
stresses are higher than for “average”’ concrete, 
as in “average” concrete they are higher for 
“Class B” than for “Class A.” 

Cast-iron is allowed a maximum static stress in 
lb. per square inch, in tension of 3,000; in shear 


buildings not higher than 100 ft. or nine storeys,| 20 lb. per square foot shall be added to the dead 
this construction should prove beneficial to apart- loads of floors in office and public buildings, where 
ment-house construction and stimulate housing | partitions, other than light wood or metal partitions, 
of the lower-rental class. In time it should entirely are not definitely located in the design, and in other 
eliminate the present typical six-storey non-fireproof | structures subject to shifting of partitions without 


of 3,000; and in bending, in the extreme fibre, 
compression side, of 16,000, and extreme fibre, 
tension side, 3,000. For compression on columns 
L 


the allowance is 9,000 — 40 
Tr 








building.” The vice-president of the Merchants’ | 
Association and chairman of the Association 
committee, which drafted the Code, has said that 
‘ Hitherto we have had no other alternatives than 
to build six-storey non-fireproof buildings, such as 
are, at present land values, not economic in many 
sections of the city, or highly expensive fully 
fireproofed houses which must have high rentals | 
to sustain them. The Code enacted to-day makes | 
provision for nine-storey fire-protected apartments. 
Protection afforded will be more than adequate 
to give everybody opportunity to escape in the event 
of a fire.” 

Article 4 Building Restrictions.—The 
divisions of this article are :—4.1—Restrictions as | 
to location, and 4.2—Restrictions as to height and | 
It should be noted that limiting heights of 
commercial buildings of the skyscraper type are 
not governed by the Building Code, but by an 
ordinance, namely, the * Building Zone Resolution,” 
adopted on July 23, 1916, and to which some refe- | 
must be made. According to this, the city 
divided into use, height and area districts. 
Limitation to height adjoining a street varies with 
the width of the street, but height may in no case ex 
ceed 250 ft. The “set-back” provision permits that 
for each foot of a building or portion thereof set 
back from the building line a certain number of 


General 
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feet may be added to the height limit. A tower 
portion with an area ot exceeding 25 per cent. | 


of the ground area may be carried to any height. 


Irticle 5. Ventilation.—In this, requirements 
are given for the ventilation of residences, lava- 
tories, &c. It is required that living rooms shall 


have a minimum width of 6 ft. in any part, a mini- 
mum clear floor area of 60 sq. ft., and a minimum 
clear ceiling height of 8 ft. for the minimum area.” 
Buildings for “human occupancy” other than 
residences are to be ventilated either from windows 
or by mechanical means or from both in accordance 
with an “ Index,” which is given by the “ cubic | 
foot contents per person plus 10 times floor area 


per person in square feet plus one hundred times| except in roofs, carrying the equivalent of 200 | with a maximum of 


| distributed are : 


|the specified live load ; 


reference to arrangement of floor beams or girders 
(except that in non-fireproof structures, the Superin- | 
tendent may reduce the additional dead load for'| 
partitions where they are not definitely located 
in the design to not less than 12 lb. per square foot).” 
Incidentally, this paragraph meets the case of | 
owners or agents who promise that ‘ Floors will | 
be divided to suit tenants.” Other provisions for | 
minimum live loads in Ib. per square foot uniformly | 





Floors to be used for : 


merchandise ; 
more than 


l of light 


work in not 


The display and sale 
incidental factory 


25 per cent. of the floor area 





2. Factory work, wholesale stores, storage, and 
stack rooms in libraries 120 | 
3. Stables 75 | 
4. Garages for private passengers only. : 75 | 
5. Garages for all types of vehicles (other than | 
private passenger cars exclusively) and for 
mixed car usage : | 
For floor construction 175 | 
For beams, columns and girders 175 | 


The design of floors for such garages shall also | 
make provision for the heaviest concentrated | 
loads to which they may be subjected, but in all | 
cases these loads shall be assumed to be at least | 
6,000 Ib. concentrated at any point. 


6. Trucking and driveways within the 


limits of a structure 


spaces 


17 


v 


The design of floors for such trucking spaces or | 
driveways shall also make provision for the heaviest 
concentrated loads to which they may be subjected, 
but in all cases these loads shall be assumed as at 
least 24,000 Ib. concentrated at any point. Live 
loads are specified for footpaths and for roofs. 
In structures intended for storage purposes all | 
columns, piers or walls and foundations may be | 
designed for 85 per cent. of the full assumed live | 
load. In other structures the assumed live load | 
may be assumed on the top floor as 85 per cent. of 
on the floor below as 
80 per cent., with successive decreasing percentages | 
of 5 per cent. until 50 per cent. is reached. Girders, | 





| gyration of the section, both in inches. 


. L on 
In no case shall the ratio of — exceed 70, where 
r 


L is the length in inches and r is the least radius 
of gyration. 

Alloy steel can only be used by specific permission 
of the Superintendent of Buildings. Allowable 
working stresses for steels, in Ib. per square inch, 
are : 

Tension Stresses in Steels. 
Rolled structural steel, net section : 18,000 
On the area of the nominal diameter of rivets 


(under certain limitations) ... 13,500 
Rolled alloy steel, silicon, net section 24,000 
Rolled alloy steel, nickel, net section 25,500 

Compression Stresses in Structural Steel. 
Rolled steel, on short lengths or where lateral 
deflection is prevented 18,000 
O | 18,000 
n gross section of columns L 
18,000 r? 
with a maximum of 15,000 


In the formula L is the unsupported length of the 
column and r is the corresponding least radius of 
For main 


‘ a . 
compression members, the ratio = shall be within 


120, and for bracing and other secondary members 
within 200. 
Compression Stresses in Alloy Steels. 


Rolled steel on short lengths, or where lateral 
deflection is prevented : 
Silicon 24,000 
Nickel 25.500 
On gross section of columns-—-Silicon, 
18,000 
{ L2 “ 
18,000 r? 
with a maximum of es ‘ 20,000 
On gross section of columns — Nickel, 
18,000 ? 
- L2 36°6 
18,000 r2/ aS 
22,000 
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Jit . L 
The limitations of , are the same as for structural 


steel. 
Bending Stresses in Steels. 
On extreme fibres of rolled shapes and _built- 
up sections, if lateral deflection is prevented : 


Structural steel 18,000 
Silicon steel aéé ° 24,000 
Nickel steel eee eee ° 25,500 


13,500 
13,500 


Shearing Stresses in Structural Steel. 
On pins ae ie 666 eos 
On power-driven rivets... ont _ i 
On turned bolts in reamed holes with a maxi- 
mum clearance of ,*, in. en ee 
On hand-driven rivets 
On unfinished bolts hie whi a be 
On the gross area of the webs of beams and 
girders : 


Shearing Stresses in Alloy Steels. 


On pins—silicon steel 


13,500 
10,000 
10,000 


12,000 


18,000 


On pins—nickel steel ; dain on ... 20,000 
On the gross area of the webs of beams and 
girders : 
Silicon steel 14,000 
Nickel steel 16,000 


Bearing Stresses in Structural Steel. 

Double Single 
Shear. Shear. 
30,000 24,000 
30,000 24,000 
30,000 24,000 


On pins an oe -— 

On power-driven rivets... one 

On turned bolts in reamed holes 

On hand-driven rivets 20,000 16,000 

On unfinished bolts — ... 20,000 16,000 
On expansion rollers per linear inch, 600 times the 

diameter of the roller in inches. 


Bearing Stresses in Alloy Steels. 
Silicon. Nickel. 

On pins : 

Double shear ... 

Single shear ... ob ou 
On expansion rollers per linear inch, 800 

times the diameter of the roller in 

inches, assuming the contact plates 

are the same material as the rollers... 800 800 
Bearing on milled stiffeners and other 

steel parts in contact 


An important sub-division of but a few lines is 
the following :— 

Welded Joints in Shear, Tension and Compression. 

Welded joints shall be so proportioned that the 
maximum stresses shall be less than the following 
amounts in lb. per square inch : 


40,000 42,000 
32,000 34,000 


36,000 40,000 


11,300 


Shear on section through the throat of a weld... 
13,000 


Tension on section through the throat of a weld 
Compression on section through the throat of a 


weld ... me , 15,000 


Maximum fibre stresses due to bending shall be 
less than the maximum values allowed above for 
tension and compression respectively. 


Allowable Working Stresses for Cast Steel. 
Tension dun _ se 16,000 
Compression : as ws eet 16,00¢ 
Allowable Working Stresses for Lumber and Timbers. 

The Code gives a table of the maximum allowable 
bending, shear and compression stresses for beams 
and girders when made of timber. These stresses 
vary with the species and quality of the lumber. 
Maximum bending stress in common spruce is 
rated at 1,050 lb. per square inch; in the highest 
grade of yellow pine or in Douglas fir it is rated at 
1,800 Ib. per square inch. A Table is also given of 
working stresses for posts and columns. 


Allowable Working Stresses for Wind Loads. 

Stress in any member due to wind may be neg- 
lected if less than 33} per cent. of the stresses due 
to live and dead loads. For combined stresses 
due to wind and other loads working stresses 
may be increased 33} per cent. provided the section 
thus found is at least that required by the dead 
and live loads alone. For stresses due to wind 
only the permissible working stress is the same as 
for live and dead loads (except for rivets and bolts, 
where it may be increased 33} per cent.). If alloy 
or high-carbon steel is contemplated with higher 
unit working stresses than structural steel, the 
working stresses due to wind pressure can be in- 
creased only after careful consideration of the effect 
of such increase on the general rigidity of the 
structure contemplated. 

Statements of the bearing value of soils as deter- 
mined by borings or test pits are required. The 
maximum allowable presumptive bearing capacity 
of material varies from 1 ton (2,000 Ib.) per square 
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foot for soft clay, to 40 tons per square foot for 
hard sound rock. For fine and dry sand it is 3 tons ; 
for gravel it is 6 tons; for medium hard rock, 
25 tons per square foot. 

Article 8. Construction.—Of hardly less interest 
to the engineer than Article 7 is Article 8, the main 
divisions of which are as follows :—Workmanship ; 
Excavations ; Foundations; Masonry Construc- 
tion; Reinforced-Concrete Construction; Iron 
and Steel Construction ; Wood Construction ; Glass 
Veneer. 

The section entitled ‘‘ Workmanship in Welded 
Structures,” begins as follows :—‘‘ No person shall 
be permitted to perform any structural welding 
work until he has obtained from the Examining 
Board of Welders, after examination and sub- 
mission of evidence of experience and ability, a 
certificate attesting to his fitness for the performance 
of such work.” The licensing tests are rigid. The 
quality of welds must conform to the practice 
recommended by the American Bureau of Welding 
Specifications. Permission to employ welding is 
an innovation in a New York City Building Code. 
It met with strenuous opposition during the pre- 
paration of the Code. 

Foundation requirements are clearly stated. ‘The 
pile formula (used as an approximate indication 
of the allowable load on any pile not driven to 
rock) is as follows : 


2WH 
For drop hammers _.... eos ~ . P= Ba 

Ww 
For single-acting steam hammers... oe ot eet 


in which P the allowable load on the pile in Ib., 
Ww the weight of the striking part of the 
hammer in Ib., 

H the fall in ft. of the striking part of the 
hammer, 

S = the average penetration in in. under the 
last five blows after the pile has been 
driven to a point where successive 
blows produce equal penetration. 

Reinforced-concrete construction is dealt with 
at length and in considerable detail, and a sponsor 
of the Code claims that “reinforced concrete 
construction is for the first time in New York City 
placed upon a scientific basis.” This portion of the 
Code, as well as that of Article 7 relating to reinforced 
concrete, should be of special interest to British 
engineers ; Professor Ewart S. Andrews, in his 
Theory and Design of Structures, says: “* With 
their natural objection to trying new methods 
which have not stood the test of time, English 
engineers have been slow to adopt the reinforced 
concrete construction, and so the greater part of 
the work has been executed on the Continent and 
in America.” 

Under “ Iron and Steel Construction ” there are 
specifications of far-reaching application, especially 
in relation to welding. It is stipulated that “ the 
architect or engineer designing or supervising the 
construction of a welded structure shall be experi- 
enced and skilled in such work.” It is laid down 
that “Full provision shall be made for stresses 
caused by eccentric loading of structural steel.” 
Methods are given for treating various conditions 
of eccentricity. A sub-division is devoted to steel 
beams and girders. Field connections are allowed 
to be bolted to a greater extent than is usually 
prescribed in specifications; thus: “In tier 
structures less than 125 ft. high, in which the 
height is not more than two and one-half times the 
minimum horizontal dimension, all column splices 
and field connections may be bolted.” It is stipu- 
lated that “‘ steel work (except that which is to be 
encased in concrete made of non-corrosive aggregates 
and non-corroding alloy steel) shall before erection 
be thoroughly cleaned and given one coat of 
acceptable metal protection well worked into the 
joints and open spaces”; also that “ the painting 
of surfaces to be riveted in contact shall be omitted,” 
while “‘ the painting of structural steel parts before 
welding is prohibited.” 

Article 9. Precautions During Building Opera- 
tions.—The four main divisions of this article are 
entitled: Storage of Materials; Protection of the 
Public and Workmen; Protection of Workmen ; 
Protection of Adjoining Property. 

Article 10. Fire Resistive Construction.—Fire- 
resisting materials are classified on a time and 
temperature basis. A “ Time-Temperature Curve ”’ 
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is given. Fire tests are specified and rules laid 
down for the construction of floors, roofs, ceilings, 
partitions and stairway enclosures to resist fire. 
Fire protection of beams, columns, exterior openings 
and openings in walls and partitions is also specified. 
Restrictions are placed on the use of wood. 

Article 11. Heating Appliances, Combustion and 
Chimneys.—Contact between steam or hot-water 
pipes and any woodwork or combustible material 
is forbidden. Regulations are prescribed with regard 
to the placing of stoves and ranges. Chimneys 
are classified as follows :—({a) Low-temperature 
chimneys—having a temperature of 600 deg. F. 
or less at the point of entrance ; (b) medium tem- 
perature chimneys—having a temperature of 
between 600 deg. and 1,200 deg. F. at the point 
of entrance; (c) high-temperature chimneys— 
having a temperature of over 1,200 deg. F. at the 
point of entrance. The heat-producing devices 
adapted to each class are stated. 

Article 12. Special Occupancy Structures.—Any 
structure seating more than 300 persons built for 
entertainment (excepting certain school audi- 
toriums) comes under this Article. The stage, 
protective curtains, dressing rooms, exits, stairs, 
and seats of theatres, are to be in accordance with its 
provisions. The term ‘“ Vomitory”’ is introduced 
to denote “ an exit from a balcony communicating 
with a stairway by way of an intermediate floor.” 
** At least two vomitories,”’ it is ruled, “ shall be 
provided for the first 1,000 seats or less in a balcony 
and one for each additional 500 seats or fraction 
thereof, over 1,000 seats.” Ramps, or inclined 
planes, instead of steps, must be used to overcome 
slight differences of level between passages. A 
wooden frame dwelling may not be used for a cinema 
theatre. Balconies in non-fireproof cinema theatres 
are restricted to 25 per cent. of the total seating 
capacity. 

Article 13. Elevators.—The urgent necessity for a 
revision of the then existing rules for the design and 
operation of elevators led to rules and regulations 
which were made mandatory on December 12, 1931. 
Among other changes then introduced, limitations 
of speed for passenger elevators were removed. 
Express elevators are now installed in the Empire 
State Building with a speed of 1,200 ft. per minute. 

The elevator has made the many-storey building 
practicable, and has also increased the efficiency 
of those of but few floors. Within the limits of the 
Borough of Manhattan alone there are in operation 
50,000 elevators of various types, not including 
dumb-waiters and escalators. Hence, it is not 
strange that Article 13 should be the longest article 
in the Code. It begins with the definition of 74 
terms and passes on to specifications for every phase 
of elevator construction and operation. The steel 
designer will be particularly interested in a number 
of items affecting his work. The total load on 
overhead beams and supports for hoistway construc- 
tion, it is stated, “shall be assumed as equal to 
the weight of all apparatus resting on the beams 
plus twice the maximum load suspended from the 
beams.” The factor of safety to be used is 4 for 
steel and 7 for reinforced concrete. The allowable 
deflection varies from 1/1,333 to 1/2,000 of the 
span, dependent upon speed of the car and whether 
direct or alternating current is used. In the design 
of car frames the allowable stress in tension on the 
net area, is 10,000 lb. per square inch for steel 
members of passenger elevators and 12,000 Ib. 
per square inch for freight elevators. Allowable 
bending, shearing and compression stresses are 
similarly reduced. 

Article 14. Plumbing and Gas Piping.—By 
way of introduction to this Article, 25 plumbing 
terms are defined. It is claimed that “ plumbing 
requirements have been revised so as to permit 
the design of structures in accord with modern needs 
and conditions which were not even recognised in 
the present Code.” This is particularly true of 
very tall buildings and those covering large areas. 

Article 15. Sprinkler Systems.—Sprinkler systems 
are classed by type, as follows :—Automatic wet 
pipe sprinkler systems; automatic dry pipe 
sprinkler systems ; non-automatic sprinkler systems; 
Sources of water supply are classified as: Auto- 
matic sources; auxiliary sources; combination 
sprinkler and standpipe tanks ; and non-automatic 
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sources. In commenting upon this Article, a reviewer | being found in concordance with the general con- 


has stated that “‘ the Article is drawn with a view to 
woiding conflict between the city’s requirements 
and those of the insurance rate-making bodies.” 
Article 16. It is required 
that standpipe systems be installed in: (1) Existing 
structures over 85 ft. high, not already provided 
with a standpipe 3 in. or more in diameter ; (2) struc- 


Slandpipe Syslems. 


tures hereafter constructed to exceed 75 ft. in 
height ; (3) structures more than one storey high 
ind exceeding 10,000 sq. ft. in floor area (with 


certain exceptions). 

It may said that it 
framers of the Code 
standpipe systems upon an engineering basis. 

(‘onclusion.—No building code heretofore enacted 
has been prepared with more care than that of the 
new Code of New York City. Compared 
previous codes, the three most outstanding features 
ire the permission of structural welding, the “ fire- 


be 


to place both sprinkler and 


protected ” structure and “ controlled ”’ reinforced 
concrete. It may be noted that there are at present 
more than 200 welded structures in the United 
States. It is expected that the classification of 
‘ fire-protected " structures will stimulate the 
building of apartment houses, while the higher 
illowable working stresses in “ controlled” rein- | 


forced concrete will probably increase that form of 
construction. 

The Code is remarkable for scope and 
perfect. As the Mayor, Mr. F. H. LaGuardia, said 
on signing it, “ In a code as all-embracing as this, 
naturally there must be errors, mistakes, omissions.”’ 
These can be by amendment as they 
develop, and becomes strong 
enough to demand a change. One change that 
will probably be asked for at no distant date is 
that working in structural steel shall be 


based upon a tension stress of 20,000 Ib. per square 


remedied 
public sentiment 


stresses 


inch. ‘This is the allowable figure in the specifica- 
tions of the American Institute of Steel Construction. 
New materials and new methods of construction 


will require regulations adapted to their use, as 


the \ deve lop. 
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tests carried out for shipbuilding firms during the | 


past nine years, bears, undoubtedly, a close resem- 
blance to the index of prosperity in the shipbuilding 
industry over that period, but the rapid and steady 
in the demand for tank tests since 1932 
the contribution of the Laboratory to the 


imcreas 

indicates 
demand for economy in ship performance 
than the recovery from the industrial depression of 
live years ag \ striking feature brought out by 
Fig. 12 that the of carried out 
during each of the past five years shows no evidence 


no less 


us 


number tests 


is 


of ih diminishing rate of increase, and the proble m of | 


providing equip nt tor futur t xX pansion begins to 
sume serious the capacity of the 
two existing tanks at the Laboratory being already 
severely taxed to the extent that shift working has 
sreater part of the year. 


proportions, 


been im operation for t 
The class of work undertaken has not, on the whole, 
provided many abnormal testing problems, but has 
nevertheless been of a very varied character, a 
considerable proportion of the results being required 
under conditions of self-propulsion and rough water. 
Creat advantage has consequently accrued from the 
recently introduced scheme of testing, whereby the 
merits or demerits of a self propelled model hull 
in & scaway can be rapidly evaluated in the course 
of a single day. Many firms are now making use 
of these facilities, and the obtained, in 
common with those derived from more specific 


h on rough water, are 


results 


hip performance in 


rescue 


was the intention of the | 


with | 


} 
detail. | 
At the same time it cannot be considered absolutely 


the | 


clusion emerging from the Laboratory research as a 
whole, that hull forms which are developed on 
normal scientific lines with the assistance of tank 
| tests give results as good as any hulls designed 
according to rules or specific formule. 

Increasing appreciation of this fact has no doubt 
|contributed to the record number of designs, 
| amounting to 88, tested during the past year. Of 
| this total, no fewer than 14 were tentative designs 

submitted by foreign shipbuilders or owners, while 
two were interesting examples of high-speed craft, 
tested in the New Tank where model speeds up to 
30 ft. per second can be obtained. Four of the 
tests were concerned only with the propellers and 
stern arrangements of vessels already built, but in 
| 18 other instances the hulls of projected new ships 
were redesigned at the Laboratory prior to testing. 
Similarly, 23 propellers were designed for new ships 
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on the basis of boss and blade-root dimensions 


specified by the firms concerned, while in a large 
|number of cases the stern arrangement, as regards 
the design of the fin, nowadays commonly fitted up- 
| stream of the rudder, and as regards the relative 
| positions of the screw, hull and fin, were readjusted 
in the light of the Laboratory’s experience in order 
to economise on the time and expense of subsequent 
tank tests. A summary of the year’s test work 
|shows that, apart from ships already built and 
those modified before test, 30 hulls have been 
| improved by more than 3 per cent. and four by more 
than 10 per cent. As the probable outcome of the 
present general practice of readjusting obviously 
inferior designs, these improvement figures are, on 
the whole, somewhat less spectacular than those of 
even a few years ago. The potential savings in 
fuel and other operating costs are nevertheless very 
substantial indeed, particularly in the case of large 
ships, as compared with the costs of the Labora- 


| tory test work. 

| A notable feature of the year’s work has been 
| the proportion of twin-screw vessels submitted for 
| test, which is considerably in excess of that for 
lany previous year. Research into the general 
characteristics of this type of propulsion is as yet 
| far from complete, and routine performance tests 
| have consequently taken longer than would other- 
wise be the case in order to ensure that the optimum 
arrangement has been secured from a sufficiently 
comprehensive of different arrangements. 
The implication is very clear that another experi- 
mental tank could be utilised with great advantage 
at the present time solely for research investigations, 
hue it is equally evident from a recent comparison 
| test that such a tank should preferably be of at 
|least the same dimensions as the 
smaller of the two tanks already at Teddington. 
|The National Research Council of Canada has, at 
Ottawa, a small tank of 40 sq. ft. cross section in 
iwhich model hulls about 10 ft. long are tested. 
| During the past year one such model has been 
tested in both the Alfred Yarrow and the New 
Tanks at Teddington, where the cross-sectional 
areas are 360 sq. ft. and 180 sq. ft., respectively. 
|The results indicate that this model is adversely 
affected by the small size of the Ottawa tank, and 


series 


cross-sectional 
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while it may prove possible to estimate fairl, 
closely the requisite correction factor, an undesir 
able uncertainty remains which cannot be overcome 
by testing even smaller models, since the difficult, 
of reproducing hull form and propulsive and contro] 
elements to scale increases rapidly as the dimensions 
of the model are reduced. 

A great point in general connection with this 
matter and to the disadvantage of the small tank 
is the importance of being able to predict speed 
and power requirements from model tests. Even 
the large tanks at Teddington are not free from 
uncertainty in this respect, and it is a constant 
preoccupation of the Froude Laboratory staff to 
compare the performances of model and full-scale 
tests of the same vessels. During the past twelve 
months the trials of three single-screw vessels and 
three twin-screw ships have been attended with 
this object, and the log data from three other 
ships have been analysed. The performances of 
the single-screw ships have all shown reasonably 
close agreement with those predicted from the 
model tests, but one of the twin-screw 
revealed a discrepancy between actual and esti- 
mated powers amounting to 10 per cent. at the top 
speed. The discrepancy has since been largely 
confirmed by observations on a sister ship during 
a sea voyage, and is as yet unexplained. Inasmuch, 
however, as the full-size ship is being continuously 
kept on a course, if necessary by rudder control, 
as distinct from the constant conditions at the 
stern of the model, it is thought that the use of 
helm or the yawing of the ship may be the most 
probable source of error and experiments are 
accordingly in hand to determine whether any of 
the discrepancy can be attributed to such factors. 

Propeller Research. Cavitation. Paddle Wheels. 

Although, as has been intimated above, research 
on the general problem of twin-screw propulsion is 
as yet in its early stages, experiments have for 
some time been in as rapid progress as the demands 
on the tanks for test work will permit, and already 
some valuable conclusions are forthcoming. Atten- 
tion has so far been mainly directed to the effects 
of the lateral distance, or spread, between the screw 
shafts, the shafts being kept at a constant height 
above the keel, and the propeller diameters varied 
to suit the varying distances of the bossings from 
the hull. Four different horizontal spreads and 
four corresponding maximum propeller diameters 
were used, the actual distances of the blade tips 
from the hull being the same in each combination. 
The form of hull selected for these tests was based 
on the main proportions of designs for twin-screw 
vessels with which the Laboratory has been con- 
cerned in previous years ; and since these revealed 
a wide range of the ratio between beam and draught 
in successful vessels of this type, the single model 
has been tested at two draughts conforming approxi 
mately to the extreme values of the beam to draught 
ratio. 

Generally, the model may be regarded as repre- 
senting a vessel of liner type some 850 ft. long, 
having a raised stern and capable of a top speed 
of 23 knots, but the results of the research will 
be applicable, in some degree, to a fairly wide 
range of twin-screw ships. In addition to the 
variations of spread and the associated changes of 
screw diameter, trials were also conducted with 
screws of different pitch ratio. By these means a 
wide range of propeller revolutions was covered by 
the tests, since it will be evident that, with the same 
hull throughout, the resistance to propulsion at any 
given speed was practically constant, being slightly 
varied only by such minor factors as changes in the 
size and position of the propeller bossings. As usual, 
thrust and torque were separately measured on 
each shaft. 

As regards the effect produced by propeller shaft 
sprea!, the main conclusion to be drawn from these 
tests is that the overall propulsive efficiency, includ- 
ing the slight changes of resistance due to altera- 
tions of the bossings, is generally greater for any 
one diameter of propeller as the spread is reduced. 
This statement requires some qualification for the 
case of propellers of small diameter situated close 
to the hull, a loss of efficiency being, not un- 
expectedly, observed under these conditions. [In 
the case of the larger propellers, however, the 


vessels 
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propulsive efficiency does not fall off, even though 
the blade tips are almost touching the hull, and it 
seems likely that in marine practice the limit of 
the clearance between the propellers and the hull 
will be imposed, not by loss of propeller efficiency, 
but by vibrations set up in the hull. The depth 
of the propellers below the water-line exerts a 
decided effect, the propulsive efficiency being 
greater at deep draught than at shallow draught, 
with the larger diameter, slower 
running, propellers. With regard, finally, to the 
influence of propeller speed, other conditions 
remaining constant, the tests reveal a general 
tendency, irrespective of propeller size, for propul- 
sive efficiency to diminish with increase of pro- 
peller revolutions. It is to be noted, however, 
that the maximum efficiency, for any one diameter 
of propellers, is not necessarily obtained at the 
lowest speed of rotation. 

In order to cover the test conditions of 4 diameters 
and 4 pitch ratios (ranging from 0-6 to 1-35), 13 
propellers were required, each having 3 blades and 
raked to the extent of 10 deg. All the propellers 
were circular backed, and a close degree of similarity 
was preserved throughout by having similar shapes 
of blade outline and keeping the camber ratio the 
same at corresponding radii, the blade thickness 
being raised as the cube root of the diameter. 
These propellers thus comprise an important series 
from the point of view of design, and their qualities, 
apart from extraneous influences due to their being 
mounted on a ship-model, have accordingly been 
systematically determined by a series of open-water 
tests carried out in the New Tank over a large 
range of slip. Similar open-water tests have also 
been conducted on two series of four-bladed model 
screws as the sequel to a research on the propulsion 
of single-screw vessels. In this work, two patterns 
of propeller blade were adopted, one being a good 
aerofoil shape, the other the usual segmental ellip- 
tical shape. ‘Two different diameters, respectively 
U-8 ft. and 1 ft., and five different pitch ratios, 
ranging from 0-5 to 1-2, were included in each 
series. The apparatus employed for open-water 
tests merits a few words of description. It consists 
of a very slender hull-shape, 8 ft. long by 8 in. 
beam, just large enough to accommodate the 
inboard electric driving motor and the apparatus 
for measuring and recording the thrust, torque and 
rate of revolution of the propeller under test. 
This last is carried, at a distance of rather more 
than 2 ft. upstream of the stem of the hull, on 
a shaft which passes inside a snout or tube project- 
ing horizontally forward from the bottom of the 
hull. The immersion and trim of the hull can be 
adjusted to meet the conditions governing the test, 
and the whole apparatus is guided through the 
water by suitable attachment to the tank carriage. 
Prior to the open-water tests both these series of 
screws were tested in conjunction with a 24-ft. 
model hull representing a 400-ft. single-screw ship 
displacing nearly 10,000 tons. 

The two major objects were, first, to determine 
whether certain general conclusions previously 
reached with regard to the effects of blade outline 
and cross section on the performance of single 
screws of about unity pitch ratio were valid at 
lower pitch ratios down to 0-5; and secondly, to 
determine the effects of high propeller speed on 
propulsive efficiency and to compare the relative 
merits of obtaining such high rates of revolution 
by reducing pitch ratio or reducing diameter. The 
tests have shown conclusively that the propellers 
with blades of aerofoil section are more efficient 
than the conventional design having blades of 
circular-backed, segmental sections. This advantage 
increases from 1 per cent. or 2 per cent. at the 
largest pitch ratio of 1-2, up to as much as 17 per 
cent. at a pitch ratio of 0-5. As regards the second 
objective of the tests, it transpires that aerofoil 
Screws of large diameter can be efficiently employed 
at lower pitch ratios than the circular-backed 
screws. Thus, without material loss of efficiency, 
propellers with circular-back blades can be used 
at pitch ratios down to 0-8, whereas aerofoil blades 
at pitch ratios as low as 0-6 can be similarly used. 
On the whole, and particularly (as shown by the 
Open-water tests) in the case of lightly loaded 
Screws, a better performance is obtained by keeping 


particularly 
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the pitch ratio not less than 0-6 and reducing the 
diameter as may be necessary to suit this restric- 
tion, rather than by using a screw of larger diameter 
and much lower pitch ratio. The rate of revolution 
of the screw was found, for the conditions of the 
tests, to exert very little influence on the wake 
and thrust for propulsion, but the complete analysis 
of the relation between propeller speed and diameter 
depends on the shape of the stern of the ship. 
Actually, the 24-ft. model used had a raised stern, 
but in the alternative case of a cruiser stern, some 
reduction of resistance (depending on the fullness 
of the form) could be effected by increasing th« 
depth of the stetn and mounting a screw of small 
diameter low down on the hull, and this additional 
variable would require consideration before the 
comparative results already discussed could be 
applied to the cruiser stern, single-screw vessel. 

As a further mark of the increasing attention now 
being given to aerofoil-section marine screws, the 
superiority of which over the conventional seg- 
mental type is demonstrated by the experiments 
mentioned above, it may be noted that the Labora- 
tory is making statistical analyses of the efficiency 
and loading of aerofoil screws with a view to using 
the curves so obtained, in place of the existing 
standard curves, for the general determination of 
the main dimensions of propellers for any new 
design of ship. In the same connection, work has 
been started on the design of propellers of low 
pitch ratio with various blade conditions. Data 
relative to the thrust and efficiency of blades 
having these types of sections are difficult to 
secure, however, and with a view to obtaining such 
information at first hand, apparatus is in course 
of construction with which tests on flat blades of 
large size, measuring up to 3 ft. 6 in. long by 6 in. 
wide, can be made at various speeds by mounting 
them on the carriage of the New Tank and measuring 
lift and drag forces while they are being towed 
through the water. 

One other propeller research, concerned with the 
phenomena of the onset, progress, and erosive 
effects of cavitation, is in progress in the Lithgow 
propeller tunnel. It may be recalled that in this 
apparatus a model screw, rotated by external 
means, is mounted in the upper horizontal limb of 
a large tube of rectangular shape, in which water 
is circulated at variable speed. Plate-glass windows 
in the working section enable the screw to be 


observed, and the static pressure of the circulating | 


water can be reduced by an evacuating pump to as 
little as 1 in. of mercury. Apparatus for measuring 
the thrust and torque of the model propeller is 
associated with its driving motor. On the occasion 
of the Annual Visitation of the General Board in 
June, the occurrence of cavitation was very clearly 
demonstrated by bubbles formed on the blades of 
a model propeller which was, for the purpose, 
considerably over-run up to 800 r.p.m. in a tunnel 
stream of 8 ft. per second, a vacuum of 28 in. Hg 
being maintained in the upper limb. Under these 
conditions, as the propeller rotation was gradually 
increased from a low value, bubbles indicating the 
onset of cavitation were first observable towards 
the blade tips on the upstream or suction side. 
As the propeller speed rose, cavitation spread 
radially inwards until about one-third of the 
blades was affected. At still higher revolutions, 
the cavitation bubbles began to appear on the 
downstream or pressure side of the blades, pre- 
sumably emanating from near the leading edges 
where low pressures are known to occur from 
exploratipns over aerofoils. The effect progressed, 
again radially inwards from the blade tips, until at 
the highest attainable propeller speed something 
like the outer quarter of the downstream sides of the 
blades was also subject to cavitation. 

From the research point of view, some difficulty 
has been encountered from scale effects in the 
propeller tunnel, and these are having to be care- 
fully studied in order that consistent results may 
be obtained. This investigation is being combined 
with a series of tests on screws of varying blade 
area designed for a high-speed ship. It has been 
found that cavitational breakdown occurs with all 
these screws, and the experiments now in progress 
are to determine the extent to which the onset of 
cavitation depends upon the rotational and transla- 
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tional speeds and upon the other variable conditions 
of the tests. It is noteworthy that the narrowest 
blades within the range of screws under test exhibit 
cavitation under conditions well below the normal 
working slip of the screw. In view of the prob- 
ability that the screws undergoing tunnel trials will 
have to be of larger diameter and rotating at higher 
revolutions than was originally expected, it has 
been found desirable to design a second thrust-and- 





torque measuring gear to suit the greater forces 
likely to be encountered. 

Most of the experimental work on propellers is 
| naturally carried out with the propeller completely 
submerged, but the condition of partial immersion, 
such as occurs with a ship in ballast conditions, 
presents interesting features, some of which are 
now under examination and were demonstrated in 
|the New Tank at the Annual Visitation. The 
|scope of these tests covers the determination of 
thrust and torque over a range of rotational and 
translational speeds at different immersions of the 
screw, the apparatus employed being autographic 
in action, mounted in the slender hull mentioned 
above, guided by the tank carriage, and generally 
controlled under the conditions of open-water 
‘tests. In addition to these numerical observations, 
| the blade action, the phenomena of the breakdown 
| between blade and water, and the conditions of 
immersion under which they occur, are being 
studied visually by the aid of a stroboscope. 

As a final example of propulsion research, refer- 
ence may be made to a projected investigation of 
the performance characteristics of paddle wheels 
for shallow-draught vessels. At the moment 
attention is confined to the design and construction 
of small-scale apparatus comprising a pair of paddle 
wheels with feathering floats which will be elec- 
trically driven from inboard a model ship. Specially- 
designed gear will be fitted for measuring and 
recording both the torque on the paddle shaft and 
the thrust of the paddle. 

(T'o be continued.) 











LETTER TO THE EDITOR. 


THE GENERATING AND HEATING 
EQUIPMENT AT THE PINEWOOD 
| STUDIOS, IVER. 


To THe Eprror or ENGINEERING. 





Srr,—Your correspondent in your issue of August 13, 
page 174, puts the whole improvement in fuel costs 
which is gained by adding an electrical heating load of 
150 kW to each generator to the credit of the heating 
installation, whereas it would be proper to credit the 
electrical installation with that part of the gain which 
| is achieved by combining it with the heating. With a 

fuel consumption of 0-542 lb. at the load of 350 kW, 





‘the 150 kW generated for heating purposes require 
| 81-3 lb. per hour, and not 67-7 lb. This brings the 
| extra cost for oil to 38. 2d. per hour. The fuel cost 
|per therm from this source is therefore 3-7d., not 
3-19d., as your correspondent says. Even submitting 
that there is no other way of recovering the waste heat 
of the 200-kW power load than by putting a 150-kW 
heating load on to the generators, the cost per therm 
works out at 2d., not at 1-7ld. As, however, the 
200-kW load is not steady, it would not be correct to 
apply the test figure of 0-542 lb. to the whole perform- 
ance of the Diesel engines, and the actual cost per 
therm must therefore be higher than 2d. Should the 
difference in the price of coal and oil increase in the 
future, and there are good reasons for assuming this, 
then it will be expensive indeed to run such a plant 
as the one described. The whole question, however, 
can only be discussed properly if, as I have pointed out 
in my previous letter, something is known about the 
capital and other charges apart from the fuel bill. 

Parliament and the Press are troubling themselves 
whether it is not advisable to convert part of the 
mercantile marine, and even of the Navy, from oil to 
coal. In the meantime, as your correspondent points 
out, some 10,000 kW of oil engines are being installed 
only a few miles from Westminster in order to provide 
power and, as your publication shows, heat to film 
studios. If the problem were not so serious, one 
might think of the old saying: Difficile est satyram non 
scribere. 





I am, Sir, 
Yours faithfully, 
R. HeRzrevp. 
27, Matlock-court, W.11. 
August 18, 1937. 
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NOTES ON NEW BOOKS. 


Sratistics compiled by the United States Bureau of 
Mines and published in, Minerals Yearbook, 1936 
(Washington, Superintendent of Documents, price 
2 dols.), show conclusively that the recovery experi- 
enced by the mining industry, in company with most 
other business activities, during 1934 continued with 
even greater vigour during 1935. Production as well 
as prices increased for almost all minerals as well as 
for most other commodities. Wages improved both 





in mining and associated industries as well as in 
manufacturing, and employment increased. A new 
record was established in petrol consumption, and 
notable increases took place in crude oil production, in 
the consumption of base metals, in the output of iron 


and steel and in the production of gold and silver. The | 


necessity for modernising equipment, the increase of | 


ERING. 


ERGIRE _— 


mation and selling agencies are explained in detail. The 


vexed question of mining royalties continually crops 
up, and mechanisation, accidents and other factors 
affecting the welfare of the mines and miners are given 
due consideration. The organisation of capital and 
labour in the industry is fully discussed, as also 
are the policies which appear to guide these two 
partners in the industry. Of the third great partner, 
the consumer, the author declares that “ the nation’s 
problem so far as the mining industry is concerned is 
to fit it into the economic structure of our national 
life, to ensure that it gives regular employment at fair 
wages to its workers and a just return to the investor 
under the changing conditions of a world which in the 
domain of economics and industry is a world which 
is never at rest.” Useful appendices give information 
regarding the statistics of the industry and show, for 
example, that between 1929 and 1935 the financial 


44 per cent. in the output of motor cars, and the rapid | result of operating coal mines has varied from a loss of 


growth in private building construction were factors | 
which favourably affected the heavy industries. The 
total value of minerals, including metals, non-metals | 
and fuels produced in the United States during 1935, | 
amounted to approximately 3,688 million dols., an 
increase of 363 million as compared with 1934. The | 
base metals, lead, zine and copper, especially the last 
named, showed considerable increases in output owing 
to greater demand from the electrical, construction, 
motor car, and iron and steel industries. Iron-ore 
increased about 6 million tons over the preceding year, 
owing chiefly to greater demand for iron and steel 
products by the automobile industry, and this likewise 
was partly responsible for an increase of 3 per cent. 
in the output of bituminous coal. The production of 
erude petroleum, which attained nearly 1,000 million 
barrels, was the largest for any year in the United States 
with the exception of 1929. The silver output increased 
about one-third over 1934 as a result of higher prices 


paid by the United States Treasury for sas pera 


metal. The high price of gold led to an increased out 
put of that metal also. There 
ment in the foreign trade in minerals as well as in other | 


merchandise, both as regards quantity and value during | qu fait with the latest developments. 


1935, compared with the preceding year. Mineral | 
imports increased about one-third in volume over 1934, 
but owing to a general decline in the average of import 
prices, values made a relatively smaller advance. 
Mineral exports increased nearly 10 per cent. in 
quantity and about 4 per cent. in value. The volume | 
of general world trade in all commodities was better | 
in 1935 than for any recent year. Prices in terms of | 
international exchange have been generally dropping, | 
on a gold basis, from 1929 to the middle of 1935, so 
that the value of the increased world trade shows only 
a slight increase 





Recueil de Planches de Béton Armé is a collection of | 
plates of reinforced concrete work with explanatory | 
text and worked-outexamples. The theory of design is 
also dealt with in an elementary manner. In his | 
preface, the author, Monsieur J. Dahin, Professor at | 
the Association Polytechnique of France, states his | 
object has been to give illustrations of the most common | 
structural problems, together with a series of tables for 
the design of foundations, columns, slabs and T-beams, 
and that in the second part he has sought to explain, 
for those who have an elementary 
mathematics, the principles of the calculations required | 
in the design of reinforced concrete. The book is one | 
which will appeal to the architect engaged in the design 
of small structures, to the builder and to the clerk of 
works, but the fact that it is in French and that the | 
metre system is used throughout will militate against | 
ite general use in this country. The publishers are 
Messrs. Dunod, of Paris, and the price, 126-65 francs. 
This is for the present work, which is vol.i. Vol. ii will 
deal with larger public works, | 








Those who are desirous of having on their shelves 


| side of the pastime 


knowledge of | 


ld. per ton to a profit of 3jd. per ton. These figures, 
coupled with the deleterious effects upon many in- 
dustries of any appreciable rise in the price of coal— 
the greater part of which goes to miners to increase 
their wages—must make those who are not conversant 
with the industry anxious to read an authoritative 
account of the basic facts of the situation. The 
volume is published by Messrs. Methuen and Company, 
Limited, of London, at the price of 5s. net. 


The British, as a nation, are less a motor-boating 
people than might be inferred from the length of their 
coastline in relation to the population it encloses, but 
congestion on the roads, coupled with a now wide- 
spread familiarity with the internal-combustion engine, 
is undoubtedly causing an increasing number of land 
motorists to sample the pleasures of motoring afloat. 
To these, perhaps, rather than to the experienced 
motor yachtsman, the twelfth edition of T’he Motor 
Boat Manual is likely to make its strongest appeal, 


was a definite improve- | although there is much in it that the older hand may 


find useful to refresh his memory and to keep him 
In the present 
edition there are new chapters on the handling of a 
motor cruiser, navigating equipment, and the legal 
not yet so regulation-ridden as 
land motoring, but subject, none the less, to the rules 
of seafaring, which, on the whole, are probably more 
strictly observed. Much new matter has been incor- 
porated elsewhere, including two new specifications for 
motor craft, with detailed drawings. There is a special 
section on outboard motors and small craft suitable for 
propulsion by them. The Manual is published by 
Messrs. The Temple Press, Limited, 5-17, Rosebery- 


| avenue, London, E.C.1, and is priced at 5s. net. 


In the development of repetition processes in 
engineering, small-arms manufacture and the auto- 
mobile industry have probably exerted the most 
potent influence, the effect of which is evident in most 
branches of machining, press work, and the quantity 
production of forgings. Drop forging, in particular, 
although well established for such articles as scissors 
and small tools, has greatly extended its field since the 
advent of the cheap motor-car, to the cheapness of 
which it contributes materially. Even now, however, 
it is not a familiar process, so far as technical details 
are concerned, to the extent that the methods of 
ordinary smith-work are familiar to the average 
engineer, to whom there will probably be much that 
is new in the practice and the terminology outlined by 
Messrs. S. Johnson and J. Warby in the monograph, 
Drop Forging Practice, recently added to their “ Indus- 
trial Textbooks” series by Messrs. Charles Griffin 
and Company, Limited, 42, Drury-lane, London, W.C.2. 
As is stated in a foreword by Dr. Percy Longmuir, the 
general editor of the series, previous literature on drop 
forging has been written from the spectator’s, rather 
than the producer's, point of view. Mr. Johnson and 





a concise account of the~problems confronting all| Mr. Warby, however, write from experience, dealing 
branches of the coal trade could not do better than | briefly but practically with the scope of the process, 
choose for the purpose a book entitled The Coal Problem, | the tools employed and their layout, the steels used 
by J. P. Dickie, who, between 1931 and 1935, was M.P. | for particular components, the design and manufacture 
for Consett (Durham). All affected by the situation | of dies, the difficulties encountered, and the special 
in the coalfields will fini something of value in this | terms peculiar to drop-forging practice. The drawings 
work, but perhaps the greatest value may accrue from | of typical pieces in different stages of production are a 
a careful perusal of its pages by the miners’ leaders | feature of considerable utility. The price of the book 
and the coal owners. Approximately one-third of the | is 4. net 

book is occupied in a historical review of the troublous 

events in the coal industry from 1910 onwards, and the Developments take place so rapidly in radio tech- 
author does not hesitate to point out bluntly the | nique that it is necessary to continually add to or 
mistakes in tactics made by both sides in the many | revise even standard publications on the subject. 
disputes that arose. The organisation of the coal| These developments are largely the result of extensive 
industry is unlike that of any other, in that the con- | investigational work which is in progress throughout 
ditions which govern the wages that can be earned | the civilised world. Wireless Engineering, by Dr. L. 8. 
vary from colliery to colliery, and even from seam to| Palmer, published by Messrs. Longmans, Green and 
seam within the same colliery ; while this is the only | Company, at 21s. net, is a revised and enlarged edition 
great industry in which the principle of the sharing | of Wireless Principles and Practice, which was published 
of profits by employers and employed operates gener- | in 1927, a volume well known to wireless engineers. 
ally. The recent moves made in relation to amalga-'In the present volume the whole subject matter 
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has been revised and a number of new sections hay; 
been introduced which are of special interest to ele: 
trical engineers. The theory and practice of beam 
aerial systems is dealt with in a highly practical manner 
and is proof of the author’s wide experience of the 
subject while he was radio engineer to the Admiralty. 
The effects of the ionosphere on wave propagation are 
discussed in detail and it is shown that the long-distance 
transmission of short waves may be looked upon as a 
consequence of the ionosphere functioning as a dispers- 
ing refracting dielectric, while the long-distance long- 
wave transmissions owe their efficiency to the fact that 
the ionised layer acts as a refracting conductor. Wire 
less methods for investigating the upper atmosphere 
are mainly based on a study of the peculiarities ex- 
hibited by waves of different frequencies when re- 
fracted back from the ionosphere at different times 
of the day and at different seasons of the year. The 
chief methods by which such experiments have been 
carried out are discussed. From studies of valve 
oscillators, it appears that the efficiency of an oscil- 
lating valve intended for telephony transmissions 
cannot exceed 50 per cent. By controlling the elec- 
tronic oscillations by means of an externally applied 
magnetic field, the various forms of magnetron oscil 
lators have been developed. Stable micro-waves have 
now been produced by using an inverted two-electrod 
valve consisting of a series of filaments surrounding 
and parallel to a rod anode. 








ENGINEERING TRAINING AND 
EDUCATION. 


Institution of Transport Examinations.—The next 
examinations for graduateship and associate member- 
ship of the Institute of Transport will be held on 
April 28, 29 and 30, 1938, in London, and at a number 
of provincial and overseas centres. Full particulars of 
the examinations, previous question papers (price 1s. 
per set, post free), and copies of a revised and enlarged 
edition of a little book, entitled ‘‘ The Institute of 
Transport Examinations ; notes for the guidance of 
candidates unable to attend preparatory courses ” 
(price 2s. 6d. post free), may be obtained on application 
to the secretary of the Institute. 15, Savoy-street, 
W.C.2. The closing date for the receipt of applications 
to sit for the examinations is March 1, 1938. Prospec- 
tive candidates are advised to confirm, as soon as 
possible, their eligibility to sit for the examination 
they have in view, and this they may do by communica- 
ting with the secretary of the Institute. 

The Institute of Marine Engineers.—The examination 
for admission to associate membership of the Institute 
of Marine Engineers is to be held from May 16 to 19, 
1938. The annual examination for the admission of 
probationer students and students will be held from 
May 23 to 31, 1938. The Institute’s examinations are 
held in London and at other centres according to 
candidates’ places of residence. Full particulars of 
the examination syllabuses and regulations, and details 
regarding the exemptions allowable, may be obtained 
on application to the secretary of the Institute, 85-88, 
The Minories, London, E.C.3. 

University of Bristol_—A prospectus of the Faculty of 
Engineering of the University of Bristol has recently 
reached us. Courses of study are provided in the 
Faculty for persons intending to engage in civil, mech- 
anical, and electrical engineering, and detailed particu- 
lars and time-tables of these courses are given in the 
prospectus. The ordinances and regulations relating 
to degrees and diplomas in engineering subjects and 
information regarding fees, scholarships and prizes 
and students’ societies are also included. Copies ot 
the prospectus may be obtained on application to the 
Registrar, Merchant Venturers’ Technical College, 
Bristol. The autumn term will commence on October | 








ARGENTINE Ratt-Car SERvICcE.—A new motor rail- 
car service has been inaugurated by the Argentine State 
Railways between Comodoro Rivadavia and Colonia 
Sarmiento. The previous steam-train service covered 
the 125 miles of mountainous country in from eight to ten 
hours, while the new cars we understand, take four hours 


British STANDARD Non-IGNnrIrTaBLE BOARDS ANP 
Souw Execrricat InsuLatine MATEeRrIALs.—The British 
Standards Institution, 28, Victoria-street, London. 


of 


S.W.1, has issued two new specifications, the first 
which, No. 737-1937, refers to non-ignitable and self- 
extinguishing boards with mineral base for electrica 
purposes. The second specification, No. 738-1937, 
deals with the non-ignitable and _ self-extinguishing 
properties of solid electrical insulating materials, including 
classification and methods of test. The first » sone 
srovides for three classes of bonded asbestos-fibre 
veers and a fourth class including asbestos mill board 
and semi-flexible materials embodying a small percentag' 
of binder. The second specification describes a selected 
number of test methods which correspond as near!) as 

ible to practical working conditions. The price 0! 
each publication is 2s. 2d., post free. 
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DISC AND BELT 


SANDING MACHINE. 


MESSRS. THE WALKER-TURNER COMPANY, INC., PLAINFIELD, N.J., U.S.A. 
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Mining Company, all the above-mentioned advantages 
are obtained by the adoption of the detachable bit, 
resulting in a smaller stock of steel being required, 
saving in compressed air, and finally a lower total cost 
per foot of hole drilled. Interesting results obtained 
at this mine are given in connection with tests on the 
effect of the diameter of the bit on the rate of penetra- 








THE WALKER-TURNER UNIVERSAL 
SANDING MACHINE. 


A UNIVERSAL surfacing machine combining the 
functions of disc, belt and drum sanders, and designed 
for finishing light articles in wood, metal, moulded 
plastic materials, bone, &c., has been introduced by 
an American firm, Messrs. The Walker-Turner Com- 
pany, Inc., Plainfield, New Jersey, U.S.A. The 
machine, which is illustrated on this page, is 
supported on a baseplate carrying a vertical column 
2} in. in diameter, on which it can be swung horizontally 
through a complete circle, and raised or lowered by 
means of a screw and crank handle, through a vertical 
range of 8 in. The main casting which embraces the 
column supports a horizontal shaft, driven by Vee-belt 
from a $-h.p. electric motor attached to a tilting table, 
on which is mounted at one end a cast-iron sanding 
dise, 10 in. in diameter, and at the other the driving 
pulley of the belt-sanding attachment. The cross- 
shaft runs in SK F ball bearings, and, by means of 
stepped pulleys, can be driven at standard speeds 
ranging from 1,150 r.p.m. to 2,550 r.p.m., the speed 
of the motor being 1,750 r.p.m. The variation provided 
corresponds to linear speeds of the sanding belt of 
1,580 ft. to 3,500 ft. per minute. For the British 
market a motor is fitted which runs at 1,450 r.p.m., 
the corresponding dise speeds ranging from a minimum 
of 645 r.p.m. to a maximum of 1,890 r.p.m., and the 
belt speeds from 875 ft. to 2,580 ft. per minute. The 
motor platform is large enough to take a 1-h.p. motor, 
but in practice it is usual to fit a motor of } h.p. for | 
light work, or $ h.p. for heavier duty. The machine 
can be supplied either as a unit for mounting on a| 
bench, or complete with a laminated maple bench on | 
steel legs, fitted with a traversing table 4 ft. long and | 
l4 in. wide, running on rollers or steel rails, to support | 
flat work against the lower run of the belt. 

The cast-iron work-table of the disc sander measures | 
12 in. in length by 6 in. in width, and can be tilted to | 
iny angle between 90 deg. and 45 deg. with the disc, 
a graduated quadrant being provided for setting. A 
slot is milled in the surface of the table, in which slides | 
an adjustable mitre gauge. The belt-sanding assembly, 
which can be swung on the axis of the cross-shaft for | 
either vertical or horizontal operation, consists of a 
tubular bracket, which is also the dust suction tube 
from the driven end of the belt, supporting a cast-iron | 
outer head, adjustable for belt tensioning, with the 
necessary guard hoods for the two die-cast aluminium 
pulleys. The driving pulley is rubber-faced, and 
both pulleys run on SKF ball bearings. The | 
belt is 4 in. wide and 644 in. long, and is kept | 
in tension while running by a coil spring. The stop 
table is of cast iron, 10} in. wide and 7 in. deep, 
ind, like the disc work-table, is provided with a 
graduated quadrant for angular settings, and a slot 
for a mitre gauge. Aluminous oxide abrasives are 
wed on both the dise and the belt, 60 grit being | 
the usual grade. Belts are also available in 36 and | 
(20 grits, and discs in 40 and 80 grits. Under the | 
‘op run of the belt is a ground cast-iron supporting | 





| gauge of the finisher is within the limits practicable 


| loss in gauge from abrasion with detachable bits, while 


tion, the latter increasing from 4-93 in. per minute 
with a 2}-in. bit to 7-78 in. per minute with a 1}-in. bit. 
The test, which was made with seven gauges of bit 
(each *‘ following” gauge being 4 in. less, from 2} in. 
down to 1} in.), gave results of the same order and was 
carried out in granite using an air pressure of 90 Ib. 
at the drill. The use of ordinary steel is being gradually 
diminished during the change-over to the use of 
detachable bits. In reconditioning the ordinary steel 
for use with detachable bits, it is heated in an oil- 
burning furnace, using air at 10-oz. pressure. Forging 
is done with a standard machine sharpener, an open 
| tank with a rising current of cold water being used 
| for quenching the bits and a hooded oil vat for 
| quenching shanks. The standard regular drill steel 
was formerly 1} in. hollow round, but is now 1} in. 
For the new detachable bits a cross bit is used with a 
90 deg. angle between cutting-edge faces and double 
clearance taper of 8 deg. and 14 deg. The starters 
have a 2}-in. gauge bit, which is reduced by }-in. 
changes to a finisher with l}-in. gauge. One type of 
detachable bit is used for hard ground and another for 
soft ground. A new drill-sharpening shop was installed, 
| the equipment for this consisting of two detachable 
| bit grinders, one semi-muffle tempering furnace with 
pyrometer and oil burner using 8 oz. to 10 oz. air 
pressure maintained by small fan, one tempering fur- 
nace, one furnace for shanks, one machine drill 
sharpener for shanks, and two quenching tanks. In the 
procedure adopted, bits are placed in special containers 
and transported on small timber trucks from the shop 
. ; } . directly to the underground tool houses on the several 
table, 16in. long and 44 in. wide, carried on a bracket | mine levels. Bits an then transferred to smaller 
with a two-way adjustment by means of which it can| oontainers with compartments for the various sizes, 
be accurately aligned with the pulleys. = each large enough to hold a shift’s supply for one drill. 
Accessories available with the machine include &®/ At the end of the shift the miner returns his individual 
creaemeab caning af oma ate ns container with both sharp and dull bits to the under- 
: —" nee: ee . yround tool house. 
the bench, drawing through rubber flexible connec- , At the Geneva Mine, which follows the above prac- 
—_ — poe ts. ae parce ew to rs ~ tice, standardised by Messrs. The Oliver Iron Mining 
ag. e rubber connections enable the operato jae » bj very , 
aa the suction rapidly from the disc te the belt, Company, ote we eM Bye Lager ur 
; ‘ not provided with a knife edge, but ground with a 
and vice versa. Both hoods have adjustable dampers, slightly flattened cutting edge approximately yy in. 
so that the suction can be controlled as desired, or in width. The centre of the bit is crowned, starting on 
may be limited to one hood only. For surfacing inside | the first regrind at about x in. and increasing to } in. 
curves, the hood over the driving pulley can be| shove the outside edge of wing on the final regrind. 
removed and the work held against the belt on the Owing to the fact that the sharp corners on the wings 
pulley. “Stroke” surfacing, by using the lower run | of a new bit are destroyed during the first few moments 
of _ _ < ¢ be — to — > gen = The of drilling and the bit takes the shape of the rounded 
width and of practically any desired length. 1€) bottom of the hole as left by the preceding bit, the 
British distributors of the W alker-T urner machine corners of the wings are now left cone re 4 about a 
are Messrs. E. P. Barrus, Limited, 35, Upper Thames- }-in. radius. The combination of the high centre and 
street, London, E.C.4. rounded corners prevents chipping of the bit in hard 
rock where gauge changes are less than ¥ in. 
- Bits are not ground to standard gauges but are 
DETACHABLE ROCK-DRILL BIT sharpened by anes the minimum amount of 
PRACTICE. metal; they are measured for gauge by a special 
Some time ago we dealt with the first report of an device and then sorted into bins by size to re 
investigation conducted by the United States Bureau fe in. a ha pao | _ eK grind | og ees 
of Mines on the subject of detachable rock-drill bits. | °©)OT* = oe 1 008 "haan. or ia — | ~ van cre 
A second progress report has now been issued and will ees : f ~ “* bie pe were When bite 
provides further interesting and useful information on | 8°™8° ar 0 - aoa e ' 1 ae a pow 
this subject.* This report is based on costs and data rth, pete ch ety ~ ms no t age he rte oa f horde eerie td 
supplied by ten American metal mines, and shows that, edge, which hang on = _ : apes oe Bae "heen (or 
in general, for these mines, the cost per foot of hole the base of the martensitic structure), it gence 
drilled is reduced when detachable bits are used. The —— reharden - bite if 4 - hae o a 
principal economy effected by their use is in the cost ro er si — Tt i ~ — I “A iw oo . | 
of transporting the steel. In only one case was the height ” gauge Be - = reds “pe "y 40 «toy T. 
cost of drilling with detachable bits higher than with muffle furnace for about 45 epee 45 deg. F am 
ordinary steel. At seven of the mines the drilling speed and =— then placed s individual reer Pt tig yr 
itt dicimaiealiie tite ‘enan greater; this, however, in for quenching, the bits being cant, ohn a depth 
general, is to be expected, since in cases where the of § in. when the water As Se bub sling. They 
; are left in the water until the skirt of the bit becomes 
with detachable bits it is possible to use a smaller | lack; and — then dropped into a ar of balling 
starter, smaller gauge changes being practicable through | water, being ready for use ne vane rye = 
the adoption of the * following gauge.” This, again, is After the shanks are forged on t ee slg pol ye 
“4 are squared by grinding on an emery wheel, and the 




















}an advantage peculiar to the use of detachable bits, hole is countersunk. They are then placed in the 


due to the precision in gauging obtained by grinding | semi-muffle-type furnace and heated to 1,500 deg. F. 


jand sorting bits in the mine shops instead of forging | for a distance of at least 8 in. from the lug; this heat 


them to predetermined sizes. There is also a smaller overlaps the forging heat. They are then quenched in 
the ordinary individual bit forged at mine shops is | oil and kept submerged until cool. | Un the bit end, 
not always as perfectly Cceeadl aul tempered as a the rods are threaded on a bolt-cutting machine. For 

' : “ “| hardening they are heated in the semi-mufile furnace 


detachable bit made at a special factory six cases —, , a all : 
‘ it made at a special factory. In six cases | 4, y 475 deg. F. for 45 minutes, quenched in cold 


| the penetration per bit was greater with detachable bits, | brine for 7 seconds, plunged in oil, and left to cool. 


|} and less in only one instance. Loss in weight of steel | They are then placed in a salt bath and tempered at 


3 “ . . ataba: sn ae wl or ae _ ; . ° 
em ss —_ s - consistently reduced when detach | 650 deg. F. for 1} hours, Upon being cooled in the air 
é > DILS ere used, 

At th : Ge ee in alt Wien ie Olen Be they are ready for use. 
és shies tetrad 1 vance eilaaaes iver 2rOn | “‘Pabulated results of drilling in granite at the Geneva 
? , | Mine, to compare the performance of the regular 1}-in. 
* Information Circular 6911 Department of the | *%. . : 
: . shable bits on 1}-in. rods swaged 
Interior, Bureau of Mince. FP fy 4 No. 2 | drill steel and the detacha 
se of Detachable ; Dall oP By Me | down to take the standard bit for 1}-in. rod, show an 
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Mosier. increase with the latter of 60 per cent. in speed of 
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| 
penetration and 22 per cent. in inches drilled. On the 
other hand, there was an increase of 43 per cent. in 
rod and shank breakage, but this will undoubtedly be 
reduced after the present supply of rods converted 
from used drill steel is exhausted, since steel for replace- | 
ment will not only be from new stock, but will be of | 
lower carbon content. | 

After exhaustive tests made over a period of six | 
months at the Soudan Mine of the same company, | 
reputed to have the hardest ground of any mine in the | 
United States, it was decided to replace the regular | 
drill steel with detachable bits for all drilling through- 
out the mine, by reason of the advantages to be gained 
on the basis of the total cost per foot of hole drilled. | 

The methods used for reconditioning detachable bits 
are similar, with one exception, to those described for 
the Geneva Mine. At the Soudan Mine, after the bits 
have been initially quenched they are tempered at 
350 deg. F. for one hour. In sharpening dull bits most | 
of the grinding is adjacent to the cutting edges, thus | 
increasing the angle between the cutting faces. After | 
several such regrinds the bits are annealed, and by | 
grinding the base of each cutting face the angle between | 
the cutting faces is restored to the standard for new | 
bits. The detachable bits can be used on the average | 
eight times. After three regrinds the bits are re- 
hardened and then used two or three times, some being | 
rehardened a second time. | 

The advantages of the detachable bit at the Soudan 
Mine have been found to be, (1) a reduction of 36-1 | 
per cent. in loss of drill steel from all causes; (2) a} 
substantial saving in transportation of drill steel ; and | 
(3) a slightly faster drilling speed. On the basis of | 
the cost per foot drilled, with shop costs and all other | 
factors considered, the balance is in favour of detachable | 
bits at this mine. 

At the Greenwood Mine of Messrs. The Inland Steel | 
Company, Ishpeming, Michigan, the saving in cost 
per foot of hole drilled, with detachable bits, as com- 
pared with regular drill steel, considering only shop 
expense, loss of steel, and transportation, is reported 
to amount to 42 per cent. Other economies effected 
include the saving in labour for drilling and reduced 
consumption of compressed air. Drilling is mostly in | 
hard hematite, magnetite and jasper. 

The Montreal Mine, of Messrs. Oglebay, Norton and 
Company, of Montreal, Wisconsin, reports that since 
the tests of March to October, 1935, the extended use 
of detachable bits indicates a trend towards reduced 
cost per foot of hole drilled. The universal adaptability 
of the side-hole pattern bit to the varying hardness of | 
the material encountered, the faster drilling made | 
— by this type of bit, and the fact that sharp | 
»its are always available to the miner at his working 
place, contribute towards this reduction of cost. The 
use of detachable bits is being made general at this | 
property. Results of preliminary tests on develop- | 
ment work in drilling quartz slates have shown that | 
the detachable bits drilled 31 per cent. faster than the 
regular steel with ordinary bits, and they also drilled | 
60 per cent. more footage per bit. 




















THE FAILURE 


(Concluded from page 217.) 


OF GRAVITY DAMS.| 
| 


AN interesting set of tests was conducted with the 
object of finding the influence of uplift on the shearing 
strength, with joints having a crandalled surface and 
aggregates graded according to curve No. 1 in Fig. 3. | 
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for the Test 7a, with the water entering the concrete 
on the upstream side, when it was found that the 
seepage was so great as to limit the pressure of water 
to 2-84 lb. per square inch. To improve matters, 
the outside of the joint was sealed with a thin coating 


of Tricosal, and this resulted in the pressure of water | 


being raised to 44 lb. per square inch. The difference 
between the recorded shearing strengths of specimens 
711 on the one hand, and 712 and 713 on the other, 
is due mainly to the fact that Tricosal was employed 
for sealing the latter specimens, which reduced the 


Fig.13. 








(eo71.m) 


Fia. 14. 


seepage and thereby caused less of the constituents of 
the cements to be washed out by the flowing water. 
After these experiments, specimens 721, 722 and 723, 
made of rich concrete and a 3 per cent. admixture of 
Sika waterproofer, were tested with the tubing 
arranged as shown to the right in Fig. 13. The tubing 


|now contained less perforations than previously, to 


enable the pressure of water to be raised to 132 Ib. 
per square inch without incurring excessive seepage ; 
also no waterproofer was added to the specimens in- 
volved in the Tests numbered from 7c to 7F. It was 





page 215. ante. Here the vertical load P, of | demonstrated that, in general, the seepage increased 
TABLE VI 
Cement Water Water- Tr; T 
+ Speci Content, Content, Cement Area Q: Ib Q Ib. 
Test No men | barrels per gallons Ratio, Stone aquare kips (1) per kips (2) per 
No cubic per cubic gallons inches square square 
yard yard per sack. inch (1) inch (2) 
7A 0-897 30-3 8°45 Sandstone 65-4 22-5 25-7 393 
7A 0-807 30-3 8-45 os 66-7 35-6 35-6 535 
7A 0-897 30-3 8-45 ee 63-6 32-6 35-6 560 
7B 1-345 (3) 32-3 6-00 Granite 69-0 39-5 45-2 654 
7h 1-345 (3) 32-3 6-00 < 68-8 42-6 47-2 685 
7B 1-345 (3) 32-3 6-00 69-1 33-7 44-3 640 
7e 0-807 30-3 8°45 “- 69-1 $1-1 36-2 §22 
7D 0-897 30-3 8-45 Limestone 66-1 28-7 39-5 
78 0-817 30-3 8-45 Sandstone 67-1 33-7 38-4 
ve 0-897 30-3 8°45 66-0 31-1 37-3 
7k 0-897 30-3 8°45 65-7 39-5 41-7 636 
7¥ 0-897 30-3 8-45 69-0 28-2 34-7 502 





11,025 lb., was applied at the third-point. 
tube embedded in the concrete was used for conveying | 





A copper | with the shearing stress, until near the breaking point, 
when the water flowed freely from the joint, due | 


the water to the joint, as indicated in Fig. 13; the probably to the presence of cracks. 


horizontal leg of the tube, resting on the surface of the 


The water-pressure was applied until rupture occurred 








Fig. 14 with reference to the Test 7p. 
of lime, it may be remarked, are commonly seen 
downstream face of b.. 
| excellent bond afforded, in the case of specimen 731, 


proportions with specimen 743, corresponding to a 
value of Q = 33,700 Ib., but the water was reapplied 
when Q = 36,600 Ib., and the pressure continued to act 
until rupture took place at Q = 41,700 lb. Finally, in 
the Test 7F the pressure of water was maintained for 
10 minutes with Q = 33,700 lb., when an appreciable 
amount of seepage was recorded; the hydrostati: 
pressure was subsequently discontinued and the shear- 
ing stress increased until fracture occurred at Q 

34,700 lb. It is to be inferred from these tests that 
the porosity of the concrete was very small, in view 
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of the fact that approximately the same results wer 
obtained when the water-pressure operated until a 
specimen failed on the one hand, or was discontinued 
before that stage was reached on the other. Since 
the total force exerted by the water is proportional to 
the area of the pores in the concrete, the pressure du 
to this agency diminishes the normal pressure on the 
joint and leads to a lower shearing strength for the 
material. In the main, the seepage was noticed to 
diminish with the time, due to the self-sealing property 
of the concrete, and on this account deposits of lime 
appeared on the surface of the specimens, as shown in 






Maximum 
Water 

Pressure, Remarks. 
atmo- 

spheres. 

3-5 (4) (1) Q; and T, are the shear and shearing stress 
3-5 (4) respectively, at which the seepage became large 
3-5 (4) (2) Ultimate shear and ultimate shearing strength 
9-0 (5) respectively. 

9-0 (6) (4) Under-water pressure until ruptured. 

9-0 (7) (5) Water pressure shut off at Q = 39-5 kips. 

10-0 (7) | (6) Water pressure shut off at Q = 42-6 kips. 
9-0(8) | (7) Water pressure shut off at Q = 33-7 kips. 

9-0 (4) (8) Water pressure shut off at Q 3 kips 

9-0 (7) (9) Water pressure shut off at Q = 33-7 kips; put 
9-0 (9) on again at Q = 36-6 kips and kept on unti 
9-0 (10) rupture. —— 

(10) Water pressure on for 10 minutes at Q bes 


kips and then shut off 


Such deposits 
on the 


dams. An indication of the 


joint between the concrete and stone, had a closed end | in the case of test 74 and specimen 741, but was cut | by the limestone foundation is illustrated by Fig. 15, 


and small holes drilled around its periphery. Table VI off when the seepage became very great in the Tests 7B, | where a thin layer of the stone adhered to the concrete, 
shows the results derived from this part of the work. | 7c, 7p, and en specimen 742. The water-pressure was | and a thin layer of concrete adhered to the stone, 


m 


The tube was arranged as shown to the left of Fig. 13! also discontinued when the seepage assumed large | the region of the tube. 
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It will be seen from Table VI that the greatest 
seepage Was associa with specimen 711, through the 
joint of which the water flowed for several days, and 
thereby reduced the shearing strength to 393 Ib. per 
square inch, compared with 555 Ib. per square inch 
for Tests 1p and 12a. An improvement in regard to 
seepage was obtained with specimen 713, by sealing 
the joint externally, and the use of a richer mixture 
in Test 7B also led to improved shearing strengths 
and water-tightness. Moreover, the comparatively low 
strength recorded for specimen 724 is due to the use of 
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o7s.£,) 
water-pressures up to 142 lb. per square inch, and the 
still lower value for specimen 751 arises from the use 
of tubing having more perforations than were involved 
in the previous tests. 

After each shearing experiment, the two parts of a 
specimen were placed together and slid along each 
other, with the same vertical load acting, to determine 
the coefficient of friction. Although the procedure led 
to no consistent results, they demonstrated that the 
frictional forces acting in these circumstances do not 
agree with the ordinary laws of dry friction. 

In order to find the relation between the compressive 
strength and different values of the cement-water ratio, 
four cubes, of 3-94 in. sides, were made from each mix 
and the average values taken, when it was found that 
the shearing and compressive strengths followed 
different laws in this respect. The point is illustrated 











Table III, page 216, ante. On effecting the operation 
and so obtaining Fig. 19, it is seen that the relation 
between S and f, can be approximately represented by 
the straight line shown dotted in the figure, which is 
expressed by the equation 


S = 256 + 0-8 fn, 
when 8 and f, are both stated in lb. per square inch. 
Hence, in the case of concrete containing 0-897 barrel 


of Novo cement per cubic yard of concrete, S, = 256 
defines the shearing strength of the joint when f, = 0, 


Fig.19. 
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and » = 0-8 the corresponding coefficient of friction. 
As a first approximation we may, consequently, write 
S_ So fn 
a eae J wiiheeg 

n=Tepteyp: - (1) 
where it is understood that 8, and the corresponding 
strength in compression of the concrete are to be 
determined experimentally. 

A more exact value for the safety-factor n may be 
arrived with the aid of the experimentally derived 
S-f, diagram, in the following manner. Suppose, by 
way of illustration, that it is required to find the safety 
against sliding for the dam indicated in Fig. 20, where 


TABLE VII. 











. | 
! ement Water | Water- Mean 
; Content, Content, Comment Steve | Compressive . 
Specimen | barrels gallons | Ratio. A boat Strength, | . 
No. per per | lions | —" Ib. per Remain. 
cubic cubic ga 3 | Curve. square 
| yard. a. | =o | inch. | 
| | 
| | | 
1 } 0-897 32-3 | 9-0 1 2,019 | Normal mix. 
2 | 0-449 30-3 16-9 1 613 | Lean. 
8 | 1-346 32-3 6-0 | 1 3,363 | Rich. 
4 } 0-897 | 38-4 | 10-7 1 | 1,396 | Liquid. 
5 } 0-897 24-2 6-7 | 1 2,908 | Damp earth consistency. 
6 1-794 42-4 5-9 4 2,332 | Fine sand mortar, rich. 





by the pertinent data given in Table VII and Figs. 16 
to 18. A comparison of these diagrams with Figs. 8 to 
10, page 216, ante, shows that the compressive strength 
decreased almost linearly with both the water-content 
and the water-cement ratios, whereas the maximum 
shearing strength occurred at a plastic consistency. 
On this account the ratio of compressive and shearing 
strengths varies within wide limits, and depends on 
the make-up of the concrete used in this investigation. 
Turning now to the related factor of safety against 
sliding, on denoting it by n, we have 
8 
T’ 
where S represents the ultimate shearing strength on 
the joint, and T the tangential stress at any point on 
the base of the dam concerned. Since the foregoing 
tests show that S depends on the normal stress f,, 
We must for practical purposes transform the S-P 
diagram in Fig. 8 into the corresponding S-f, diagram. 
¢ maximum value of f, on the downstream side of 
4 specimen is, as already remarked, given by 


Pp 
a* 


n 


fn = 2 


and this can be calculated from the data given in 











the variations in the normal and the shearing stresses 
are linear, as shown by the hatched diagrams. With 
this notation the stress at the point D, which we shall 
distinguish by the suffix d, can be written in the form 


x 
Sn = Z ta =afa, 
and 


T = = Ta =aTa, 


x 
where a =—. 
b 


(1) by this manner yields 

So : Sa 

ota * *Sy" 

Because the quantity denoted by a is the only variable 
for a dam of specified dimensions, the minimum value 
of n must occur at that point on the base where a is 
a maximum, that is where a = 1 on the toe of the 
structure. Under these conditions the minimum value 
of x is given by 


Making these substitutions in equation 


n 


Bo Sa 
a= — 


+ ui) . 
Ta Ta 
from the last equation. Further, with p, written for 


(2) 


the weight per unit volume of water, and 8 = od , it can 





be shown* that 
h 
Sa= B Py, 
and 
h 
Ta= <= 
B Pw, 


so that, on inserting these values in equation (2), we 
have 


BSo. 9 
n —— <> 
hp, 8B 
Fig. 20, 
==. 
—E. .-— 39 
\ 
\ 
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Hence for a constant value of 8 the factor » against 
sliding decreases with increase in the height h. 


Taking 
Bp =0-7, 
So = 24,600 lb. per square foot, 


7 = 0-8, and 

pw = 62-5 1b. per cub. ft., 
as appropriate values for the quantities in the last 
expression, thus leads to 

0-7 x 24,600 0-8 276 
or a 

On the basis of this equation we have, where h is 
feet, given in the following set of corresponding 
quantities :— 

k= 82 164 246 328 492 656 

n= 4-50 2-82 2-26 1-98 1-70 1-56. 
The results show, for example, that 321 ft. represents 
the maximum height of a dam when n = 2-00. 

If the base of a dam is not horizontal, the stresses T 
and f, must, naturally, be referred to the inclined 
surface ; moreover, the maximum inclination corre- 
sponds with an infinitely large value for n, that is when 
T approaches zero in magnitude. The foundation of 
a dam should then be shaped to conform with the 
lines of normal stress having the maximum values, as 
indicated in Fig. 21. To avoid the expense incurred 
in constructing such a dam, the stepped arrangement 
shown in Fig. 22 might be utilised, where the inclination 
of the steps should follow the lines of the maximum 
principal normal stress. Even this method does not 
necessarily prevent failure of a dam due to sliding on 
its foundations, for the above-mentioned experiments 
have demonstrated that either the concrete or stone is 
liable to shearing at the keyed joints. The minimum 
value of » is, of course, the deciding factor, and the 
investigation lends support to the view that n should 
not be less than 2-00 in general practice. 








THE REMOVAL OF A GENERATOR 
SHAFT BY SHRINKAGE. 


An unusual method of removing a large generator 
shaft from its spider is described in the June issue of 
the Bulletin of the Hydro-Electric Power Commission 
of Ontario. The generator in question, which was 
installed in the Queenston station of the Commission, 
is of the vertical type and was found to have developed 
a serious crack in the rotor shaft at the thrust collar 
keyway. The shaft, which is about 30 ft. 3 in. long 
and 32} in. in diameter, is hollow and carries a cast-stee] 
spider 5 ft. long, on which 16 field poles are mounted. 

he total weight is 307 tons. The spider hub is mounted 
on the shaft in three steps, the bore of the spider 
being 0-009 in. smaller than that of the corresponding 
section of the shaft when both are at the same tempera- 
ture. It is estimated that under these conditions there 
is a pressure of 7,000 Ib. per square inch between them. 
During erection the spider was heated by torches, 











* N. Kelen, Gewichtsst nm und Wehr 


(1933). 
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| 
until it had expanded sufficiently to enable it to be | 


slipped over the shaft with little, if any, pressure. | 


It was obvious that to attempt to remove the shaft 
simply by gradually heating the hub would be} 
impossible, owing to the fact that the intimate contact 
between the two would tend to encourage a transfer 
of heat. Further, metal surfaces that have been in 
contact under high pressure for some time tend to 
adhere ; and an additional difficulty was the presence 
of the insulated field coils, which limited the tempera- 
ture to which the outer rim of the spider could be 
raised to 85 deg. C. To maintain this temperature | 
at the rim would therefore restrain the outward | 
movement of the hub and spokes and place the latter 
under compression. Nevertheless, on the , 
time it was important, if possible, to avoid dismantling 
the laminations. 

Calculations showed that a temperature difference 
of about 55 deg. C. would be necessary to free the shaft | 
from the hub, and after consideration it appeared that 
specially designed baskets filled with charcoal and 
capable of developing 13,000 B.Th.U. per hour pet 
square foot of contact would be the best method of 
heating the spokes. The only feasible alternative | 
was to utilise the 8-in. diameter hole through the shaft | 
for the circulation of a low -temperature liquid and thus 
to shrink it. In the end, it that a 
combination of the two methods would provide the 
safest and best means of relieving the pressure between 
the shaft and hub. Seale models of an arrangement 
for this purpose were therefore prepared in conjunction | 
with Messrs. Carbo-Ice, Limited, of Leaside, Ontario, 
and the Physics Department of the University of 
Toronto, and as a result it was decided to use a mixture 
of alcohol and carbo-ice as a refrigerant. A_ steel 
cradle also erected over a hoisting hatchway, | 
and the rotor was placed on this so that the shaft 
could be lowered through the hub, moved clear of the 
rotor and again raised into the generator room. 

The procedure followed was to heat the rotor very | 
gradually until the laminations reached a maximum | 
temperature of 80 deg. C., to cool the shaft simul- 
taneously by passing water at a temperature of 4 deg. C. 
through it, and then to cool the shaft rapidly by alcohol 
and carbo-ice. A battery of eight charcoal baskets, 
capable of producing 300,000 B.Th.U. in about 20 | 
minutes, was kept in reserve in case the above arrange- 
ments were not sufficient to ease the shaft. The rotor 
was housed in a small chamber, which was insulated 
with asbestos paper and heated by a number of 10-kW 
electric heaters, Alongside this was a 750-gallon 
steel tank for the carbo-ice. The bottom of this tank 
was connected to the lower end of the generator shaft 
through a centrifugal pump with a capacity of 200 
gallons per minute and through insulated pipes and 
flexible rubber hose. Thirty-two thermocouples were 
used to indicate the temperature of the rotor, shaft and 
cooling liquid and, finally, two 75-ton hydraulic jacks 
were placed so that they could exert a thrust which | 
would tend to move the shaft downwards. A 400-ton | 
jack was kept in reserve. 

The preliminary heating occupied five days, during 
which period the input to the electrical heaters averaged 
55 kW and the shaft temperature was kept down by 
passing water at a temperature of 4 deg. C. through it 
at the rate of 25 gallons per minute. At the end of that 
time the temperature of the laminated iron ring was 
84 deg. C., that of the hub 50 deg. C. and that of the 
shaft 28 deg.(. The temperature difference between the 
hub and the shaft was therefore 22 deg., but a thrust 
of 200 was not sufficient to move the latter. 
Alcohol at a temperature of about 6 deg. C. was there- 
fore circulated through the cooling system at the rate 
of 200 gallons per minute and when half a ton of carbo- | 
ice was placed in the tank the te mperature was lowered 
vithin half an hour. An hour later 
the jacks were observed to have lost their pressure, | 
indicating that the shaft had moved without auxiliary 
heat having to be applied to the hub. This movement 
was continued as rapidly as the jacks could be operate d, 
and within another hour the shaft was quite free and 
was lowered clear of the fitted portions without th 
aid of the jacks 

At the time the shaft first moved the temperature 
difference between it and the hub was about 34 deg. C. 
ind it was quite free when this had increased to 48 deg. 
C. At the time the shaft was moving freely it is 
estimated that its diameter had been reduced by 
0-018 in., and that it was therefore 0-009 in. smaller 
than the bore of the hub instead of 0-009 in. larger 
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Lovenroroven CoLLEar British Empire Scholar 
ships in engineering, tenable at Loughborough College, 
Loughborough, Leicestershire, for the full period of the 
diploma course have been awarded to Mr. A. E. A. | 
Brain, of Rendcomb College, Cirencester, Mr N S. 
Watson, of Clitheroe Grammar School, Mr. J. L. Hum. | 
phreys, of Wath-on-Dearne Grammar School, Mr. J. W. 
Norman, of Taunton School, and Mr. I. C. B. Dickinson, | 


of Michaelhouse, Balgowan, Natal The Scholarship | 


tor candidates from the Junior College has been gained | 
by Mr. 0. C 


Stanford-Smith, who was born in India. 
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192-KW ELECTRIC ANNEALING 
FURNACE. 


In industry electric heating has the advantages of 
enabling the temperature necessary to carry out a par- 
ticular process correctly to be obtained both easily and 
with certainty whenever it is required. Large batches 
of repetition work can therefore be treated with the 
assurance that the products will show the same results 
on test and that the number of rejects will be small. 
The absence of fumes and dirt is also beneficial and 
compactness and ease of control are obtainable without 
difficulty. It is for these reasons that considerable 
use is made of electric heating for all purposes at the 
factory of Messrs. High Duty Alloys, Limited, Slough, 
and the success that has been obtained by the employ- 
ment of this method is evidenced by the fact that a 
further furnace has recently been installed and that 


| two more are in course of manufacture. 


The latest furnace, of which an illustration appears 
above, was constructed by Messrs.-G.W.B. Electric 
Furnaces, Limited, Belgrave House, Belgrave Street, 
London, W.C.1. It is of the double-ended roller heater 
type, and is designed for annealing aluminium-alloy 
billets prior to forging and for the heat treatment of aero- 
plane parts of the same material. The heating chamber 
is 16 ft. long by 7 ft. wide and 5 ft. high and consists of 





a structural-steel frame, which is filled in with heat- 
; Company, Limited, Teesdale Iron Works, Thornaby on 


resisting material in the usual way. The floor consists 
of heat-resisting steel rollers which are mounted on 
external bearings, these bearings being carried on each 
side of the casing as will be clear from the illustration. 
The rollers are provided with chain sprockets at each 
end and are driven by an electric motor through 
reduction gearing and roller chains. 

Heating is effected by nickel-chromium elements, 
which consist of coils supported in moulded refractory 
These heating units are mounted in the roof 
and on the sides of the furnace, as well as on 
hearth under the rollers. The total electrical loading 
is 192 kW, which is divided into three 64 kW zones. 
Each zone is separately controlled by a temperature 
controller of the automatic multi-voltmeter pattern. 
As will be from the illustration three indicating 
pyrometers are also mounted on the side of the furnace, 
so that the temperature in each zone can be ascer- 
tained at any time. These pyrometers work in con- 
junction with three pilot lamps which show when the 
temperature is “high,” “normal” or “ low.” 
supply of energy for heating purposes is obtained from 
the three-phase mains at a pressure of 440 volts and a 
frequency of 50 cycles, and is stepped down by trans- 
formers which are mounted on the top of the furnace. 
The switchgear controlling the supply is housed in a 
sheet-steel cabinet which is also installed on the top of 
the furnace in front of the transformers. The furnace 
is closed by hand sliding doors which are operated by 
hand wheels and the 


bases. 


seen 





the | 
| pany, 


or withdrawn from the furnace by small trolleys on 
which rollers are mounted. 

For heat-treatment purposes the furnace is provided 
with two centrifugal fans, one of which can be seen in 
the centre of the illustration. These accelerate the 
heating up and ensure that there is an even distribution 
of heat over the charge. 








CATALOGUES. 

Electric Bells, Signal Systems, &c.—We have received 
a copy of a new and comprehensive catalogue by Messrs 
Gent and Company, Limited, Faraday Works, Leicester. 
in which are described a variety of applications of their 
bell and signal systems for ships, fire-stations, hotels 
factories, &c. 

Milling Machinery.—Messrs. E. R. and F. 
limited, incorporating Bull Motors, of 
have published a Centenary Catalogue, admirably com 
piled and conveniently sectionalised, describing theit 
large range of flour and provender milling machinery, 
and giving a history of the firm. 

Electrical-Resistivity Surveying. 
from Messrs. Le Grand, Sutcliff 
Southall, Middlesex, a eopy ol a 
brochure giving their experiences of 
resistivity process of surveying, carried 
junction with bore holes. 

Heat-Resisting Steels 


Turner 
Ipswich, 


We have received 
and Gell, Limited 
recently-published 
the electrical 
out in con 


Messrs. Head, Wrightson and 
brochure giving 
me chanica 


lees, have sent us a copy of a recent 
interesting data of the physical and 
roperties of three grades of heat-resisting steels 
‘ Shadrach,”’ “ Meshach ” and “ Abednego.” 
Shearing Punching Machines, &c.—Wé 

received copies of four pamphlets illustrating 
describing the latest machines manufactured by Messrs 
Henry Pels and Company, Limited, of 32 38, Osnaburgh 
street, London, N.W.1, for shearing, punching, cropping 


and notching, nibbling, multiple-punching, folding, &<« 


have 
and 


and 


Messrs. Davidson and Com 
Works, Belfast 


Pneumatic Conve yance 


Limited, Sirocco Engineering 


| lreland, have forwarded to us a copy of a new publicatior 
| . q 


The | 


batches of work'are loaded into |! 





This 


ntitled * Sirocco ” pneumatic conveyance. 
furnishes interesting data regarding plants made by 
the firm and illustrates some of the large installations 
they have carried out. 

Kailway-Signal Apparatus, Metal Rectifiers. Messrs- 


Westinghouse Brake and Signal Company, Limited 
28, York-r vad, King’s Cross, London, N. . have forwarded 
to us new and revised pages of their signal catalogue 
These relate to position-light shunt signals, route 
indicators, signal control circuit, track-circuit equipmen' 
and low-power metal rectifiers. 


High-Speed Newbury 


Diesel Engines.—Messrs. The 
Diesel Company, Limited, of Newbury, recognising 
the demand for a more robust, heavy duty, high 
speed Diesel engine, have placed upon the market thei! 
Sirron-type, for which several advantages are claimed 
in a catalogue Iecently received. They are built foe 
powers ranging from 100 to 1,000 b.h.p.. while smallet 
units are made as small as 10 b.h.p. 
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THE NEW EXHIBITION BUILDING 
AT EARL’S COURT. 


A new exhibition building has recently been 
completed at Earl’s Court in the West End of 
London, occupying the site of older buildings and 
grounds, which for many years before the war 
were utilised for exhibitions, and to a larger extent 
for pleasure purposes. As will be seen from the 
plan given in Fig. 2, page 246, the site, which covers 
an area of about 12 acres, is roughly triangular, and 
is bounded on the south-west by the West London 
Extension Railway. The north-east apex of the 


while in the centre are the side walls of the swimming 
pool, which is 200 ft. long by 100 ft. wide, and 
dressing rooms. This floor extends under a private 
road, which runs for half a mile round the building 
and provides communication with the main entrances 
in Warwick-road and Richmond-road, as well as 
with the emergency exit in Philbeach Gardens. It 
is also connected, by a bridge across the West 
London Extension Railway, with a double-deck car 
park. This car park, as will be seen from Fig. 2, 
is situated alongside the existing Empress Hall, and 
will serve both buildings. There is accommodation 





in both the upper and lower car parks for about 























is 47,000 cub. ft. As shown in Fig. 7, the hall is 
surrounded on three sides by a cantilevered gallery 
at the first-floor level, 32 ft. above the main floor, 
while on the fourth side the cantilevers are connected 
by a cross-over. Above this gallery, and set back to 
the first line of columns, is a further gallery, which 
extends upwards to the second floor. This floor is 
on a level with an open court, which connects the 
central hall with the halls on either side. Per- 
manent seating is provided in the upper gallery, 
and removable seating in the first gallery and on 
the main floor, so that it will be possible to accom- 
modate an audience of 23,000 round the central 
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triangle abuts on Warwick-road, opposite the 
entrance to the Earl’s Court Station of the Under- 
ground system, while the south-east apex provides 
equally good communication with West Brompton 
Station on the same system. The main building 
covers 9 acres, two of its sides being each 700 ft. 
long, while the third, adjoining the railway, is 
9) ft. long. It is built over four railway tunnels 
having a total length of 4,000 ft., and which contain 
two double and two single lines, this, as described 
below, having necessitated some very interesting 
constructional work. 

_ The building consists of ground and main floors, 
irst mezzanine and first floors, and second mezzanine 
and second floors. Its general arrangement will be 
clear from the plan given in Fig. 1, annexed, and 
from the elevations given in Figs. 8 to 11, page 247. 
As will be seen, it is divided into a main hall in the 
centre, which is flanked by two smaller halls. 
Outside these again are convention halls, lounges 
and offices. A large portion of the ground floor is 
occupied by two restaurants (each of which is capable 
of seating 1,000 people at a time), and their kitchens, 









































2,000 cars. The portion of the ground floor below 
the roadway serves as a concourse from which 
access is given, by means of escalators, to Earl's 


Court Station. There is also a basement alongside 
the West London Extension Railway, which is 
served by sidings and is connected by two lorry 
lifts with the exhibition floors above. An aerial 
view of the building showing the main and side 
halls is given in Fig. 4, Plate XIII, while the interior 
of the main hall is illustrated in Figs. 6 and 7 
is on the same Plate. One of the main entrances is 
shown in Fig. 5. 

As will be seen from Fig. 8, the main floor con- 
sists of the central hall and two side halls. The 
latter have separate entrances, and can be separated 
from the main hall by a double line of roller shutters. 
It will therefore be possible to accommodate more 
than one exhibition at a time, or to stage entertain- 
ments and exhibitions simultaneously. The central 
hall has a clear width of 250 ft., and a clear height 
in the centre of 115 ft. to the underside of the 
ceiling. The height to the peak of the main roof 
is 175 ft., and the volumetric content of the building 
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arena. The arena is mainly occupied by the swim- 
ming pool, the edge of which is level with that of the 
main floor. The two side spaces on the main floor 
are roofed by the first floor, 32 ft. above. 

The first mezzanine floor is 65 ft. wide and runs 
along the inside of the outside wall between the 
Richmond-road and Warwick-road entrances and 
also between the Warwick-road and Philbeach 
Gardens entrances. It is 16 ft. above the main 
floor level and the rooms, which will have con- 
tinuous glass windows, will be used as restaurants, 
tea rooms and lounges. The first floor, which is 
carried on columns placed at 50-ft. centres in each 
direction, contains two halls, one on either side of 
the cantilever gallery surrounding the main hall, 
as will be clear from Fig. 8. One of these halls is 
250 ft. long and the other 200 ft. long. Both are 
100 ft. wide and 52 ft. high to the suspended ceiling. 
The sides nearest the centre of. the building extend 
to the edge of the cantilever gallery. These halls 
can also be shut off from the central hall by rolling 
shutters. The second mezzanine and second floors are 
contained in the angles of the triangular building 








and are used to accommodate convention halls and 
offices, both for the exhibition authorities and for 
the tenants who are holding the exhibitions. 

The building just described is constructed of re- 
inforced concrete, the framework of which consists 
of a number of rectangular columns which were sunk 
in the underlying clay and ballast, to an average 
depth of 20 ft., and rise to a maximum height of 
120 ft., additional strength being obtained by the 
use of cross-beams at floor levels and other appro- 
priate intervals. As will be seen from Fig. 1, these 
columns are placed at about 50 ft. centres over the 
whole site, except for the area covered by the 
swimming bath, and carry the roof trusses, both 
for the main and side halls. The main floor is carried 
by columns at 25-ft. centres. The exterior panels 
formed by the columns and beams, are filled in with 
brickwork, and at the three corners which form the 
entrance, the brickwork is masked by external 
plaster. In the exhibition halls, the columns are 
masked with brickwork for a height of 12 ft. above 
floor level and for the remaining height are covered 
with Thermocaust slabs. The space between the 
reinforced concrete and the covering is used to 
contain the flues for the ventilating system, the 
pipes for gas, water and drainage and the cables for 
electric light, power and telephones. The floors of 
the halls are also of reinforced concrete, and that 
of the main hall is believed to be the largest area 
of concrete laid without expansion joints. 


To enable the building to be erected as quickly 
as possible the site was divided up into three sections, 
and each section was sublet to a different contractor. 
On two of the sections this contractor carried out 
all the excavations, foundations and reinforced-con- 
crete superstructure, On the third section, which it 
was necessary to start much later, the excavations, 
foundations, and reinforced-concrete superstructure 
up to main floor level, were carried out by one sub- 
contractor, while another sub-contractor carried the 
superstructure up to the top. The foundations were 
all designed as reinforced-concrete slabs, which were 
dimensioned for the probable load per square foot 
on the soil at a given depth, and when excavations 
at that depth proved the soil weaker than was 
assumed, the excavation was deepened, and possibly 
increased slightly in area, and was then filled up to 
the predetermined depth with mass concrete of 
12 to 1 mix, upon which the designed foundation 
was placed. 

The columns were shuttered to just above ground 
level, as shown in Fig. 12, opposite, and the exca- 
vated hole of the foundations back filled. The 
columns were then spliced and carried up to main- 
floor level and concreted up in one or two lifts total- 
ling about 15 ft, These lifts, though large compared 
with usual practice, saved time and caused little 
trouble. The main-floor slab and beams were 





generally erected on braced timber trestles, though 
one sub-contractor preferred to use steel scaffolding. 
The steel for the beams and slabs was then placed in 
position. The slabs and beams were concreted from 
a central pumping system in each section. As} 
floor slab had set and matured suffi- 
ciently, the shuttering was struck (first the sides, | 
after two days, and then the soffits, after 
days). Timbering or scaffolding was then erected 
on that floor to carry the shuttering for the next, 
the column steel being spliced, and so on to the 
roofs. 


s00n as a 


seven | 


The construction just described had to be modified 
at the places where the four railway tunnels, two of 
which, as has already been said, contain two tracks 
and two a single track, pass under the building. 
The run of these tunnels is indicated by dotted lines 
in Fig. 1. Originally, as shown in Fig. 23 on 
page 258, the two double tracks were in open cuttings, 
while the two single were in tunnels, which crossed 
each other near Warwick-road. The open cuttings 
have now been covered in by building concrete 
retaining walls along each side of the track and 
then roofing them with steel joists, between which 
reinforced-concrete slabs have been placed, as 
illustrated in Fig. 24, page 258. This work was 
carried out by Messrs. Sir Robert McAlpine and 
Sons, Limited, 50, Pall Mall, London, 8.W.1, to the 
designs of the engineers of the London Passenger 
Transport Board. The tunnels thus formed, as well 
as those already in existence, were then spanned 
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MR. ROBERT J. SIDDALL, A.M.INST.C.E., CONSULTING ENGINEER. LONDON. 
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by reinforced-concrete portal beams, used to carry 
the building columns at these points. In all, 60 of 
these beams were used, the positions of which are 
shown in Fig. 1, their lengths ranging from 36 ft. 3 in. 
to 105 ft. These beams, details of which are given 
in Figs. 13 to 20, page 248, varying from 3 ft. wide 
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jand 8 ft. deep to 18 ft. wide and 9 ft. deep, and 
consist of concrete reinforced with 2-in. diameter 
bars and y-in. and %-in. stirrups. Some of the 
2-in. diameter bars are bent up at 45 deg. near the 
supports to assist the stirrups in taking the shear. 
The beams are freely supported on the columns 
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mately embodied in working documents. Because 
they are valuable, disputes tend to arise on the 
question of their ultimate ownership, that is to say, 
as between an employer or building owner on the 
one hand, and the engineer on the other hand ; 
analogous difficulties are apt to arise, also, with 
regard to the documentary products of the labours 
of other professional men with whom engineers are 
commonly required to co-operate, for example, 
architects or quantity surveyors. 

The problem is of practical importance because, 
in addition to the fact that such documentary 
material may be very valuable in itself, it is also 
an extremely useful weapon in the hands of an 
engineer who is finding difficulty in securing pay- 
ment from the employer; since, by declining to 
hand over the documents which may be demanded 
by the employer until paid, the engineer may 
achieve the main purpose at which he aims in re- 
taining the documents, i.¢., in a case when they 
do not happen to be of further practical value to 
him in that he is unable to utilise them in con- 
nection with other works. There are, of course, 
numerous instances in which documentary data 
collated for the purpose of one contract may be 
used on other works also with considerable resultant 
economy of effort and in labour costs. 

In Hughes v. Lenny and Croft (1839) the facts 
were as follows. A special Act was passed to deal 
with the control of certain common lands in the 
parish of Gazeley, Suffolk, and under the Act a 
body of commissioners was appointed to supervise 
the execution of the scheme in detail. The com- | 
missioners required for the purposes of their labours | 
® complete survey of the parish, and they entered 
into a contract with Messrs. Lenny and Croft | 
whereby that firm undertook the necessary work and | 
agreed to complete t by July 30, 1838. Messrs. 
Lenny and Croft, in turn, entered into a contract 
with the plaintiff Hughes, whereby Hughes under- | 
took to carry out the actual detailed survey for | 
Messrs. Lenny and Croft, who supplied Hughes with | 
field books in which he was required to enter up | 





to prepare a map, and that map he was required to | 


at upon the basis of a retainer at a daily rate together 
with his expenses. The defendant firm expressed 
themselves as somewhat taken aback by this total 
so arrived at, and indicated that in their view a 
proper mode of calculating Mr. Hughes’s basis of 
remuneration was upon a rate of 4d. to 6d. per acre. 
In those circumstances Mr. Hughes declined to hand 
over to the defendant firm the field books on which 
he had been working and the maps which he had 
prepared, and upon the defendants’ firm demand 
for their surrender on July 17 Mr. Hughes intimated 
his intention to sue for his fees. Accordingly, on 
July 18 he issued the writ in this action. By their 
defence Messrs. Lenny and Croft contended that 
Mr. Hughes’s writ was premature and that he was 
not entitled to bring any action to recover fees due 
to him unless and until he had completed the works 
entrusted to him, and that he could not properly 
be said to have completed the execution of the works 
until he had delivered to the employers the docu- 
mentary products of his labours. The Court, how- 
ever, laid it down that the only obligation resting 
upon the plaintiff in such a case as this was to 
allow the employers a reasonable period of time 
within which to inspect, check up and pass (or decline 
to pass) the work from the date when he claimed that 
the work was fully and duly executed. As it 
appeared from the evidence that the basis of re- 
muneration had not been specifically agreed between 
the parties, the plaintiff became entitled to such 
remuneration as the Court might think reasonable 
and proper in all the circumstances, and in this case 
the Court found the sum of 115/. to be a reasonable 
sum, calculated upon an acreage basis at the rate 
of 7d. per acre. Further, the mere fact that in the 
event the Court arrived at a lower figure than that 
originally claimed by the plaintiff, did not render 
his retention of the documents, until paid, improper ; 
the employer might protect himself from such a 
contingency by tendering or paying into Court 
such sum as he thought reasonable, and if the 
matter went to trial the costs of the action would 


normally fall upon the party whom the Court | ‘ “ 
the necessary data, so that he might be in a position | decided to have taken and persisted in a wrong view | fessional man shall retain the data prepared by 


as to what constituted a reasonable sum. 
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required to assist arbitration tribunals in the capacity 
either of expert witnesses or of arbitrators or umpires. 
The effect of the new statutory provision was to 
approximate more closely arbitration proceedings to 
proceedings in Courts of Law in this particular 
respect. The section provides that when an arbi- 
trator, or umpire, has prepared his award and is 
unwilling to deliver it until his fees are paid, the 
party who wishes to take up the award may pay 
the fees demanded by the arbitrator or umpire into 
Court ; thereupon the arbitrator or umpire is bound 
to deliver the award, and in due course the taxing 
officer of the Court will decide whether or not the 
fees demanded by the arbitrator or umpire are 
reasonable, and only such sum as is by that officer 
found to be reasonable will be paid to the arbitrator 
or umpire. It still remains open, however, to the 
parties to arbitration proceedings to make a valid 
agreement fixing the arbitrator’s fees, and if such 
agreement has been made in writing the fees are 
not subject to taxation. 

It has often been suggested that professional 
custom entitles the party who has prepared plans, 
drawings or specifications to retain them, and an 
illustration is afforded by the case of Gibbon v. Pease 
(1905), where the Court of Appeal pointed out that 
a distinction must be drawn between two classes 
of retainer. In the one class is to be found the 
building owner or employer who retains an engineet 
or surveyor or architect to prepare plans and other 
data, either relating to the whole of contemplated 
works or to a part only thereof, and in such a case 
the plans and data when completed and paid for 
are, beyond all doubt, the property of the employer ; 
for in such a case the only purpose sought to be 
achieved by the making of the contract is the pre- 
paration of the data. In the second class falls the 
common case where an employer is not primarily 
interested in the plans and data as such, because 
he indicates by placing a contract for execution of 
works that he aims to have works and not docv- 
ments; but often in this class of case the con- 
tention in favour of a custom whereby the pro- 





him cannot be supported upon any ground of 


trace upon paper supplied to him by the firm. Mr.| It was in order to deal with such contingencies that | reasonableness—and no alleged professional custom 
Hughes proceeded with all speed with the execution | the Arbitration Act of 1934 introduced into arbitra- | will be enforced by the Court unless it 1s shown 


of his labours, to such effect that he was well ahead | 
of scheduled time, and in fact he was able to notify 


tion procedure a new provision, by Section 13. 
This is of great importance in engineering contracts, 


to the satisfaction of the Court to be not merely 
recognised generally in the profession but also reason- 


the defendant firm in June that the work was ready ;| having regard to the fact that the vast majority | able in itself. Lord Justice Cozens-Hardy, in agree- 
and with that notification he sent a note of his nowadays contain an arbitration clause, and also | ing that judgment should be given in favour of a 
charges in the sum of 204/., which he had arrived by reason of the fact that engineers are frequently ' building owner, said: “If one considers the matter 
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from the point of view of the reasonableness of the 
custom set up, the argument seems to me to be 
entirely in favour of the building owner. What 
would be his position after the works were com- 
pleted ? Unless he has the plans, how is he to 
know where the drains, the flues, and many other 
things are ? Is he bound to go to the professional 
man with whom he made his contract in the first 
instance and make a fresh contract with him with 
respect to every matter that arises relating to the 
structure ?”’ If the decision were the other way, 
it was added, there would ensue the consequence 
that the engineer or architect would be bound in law 
to preserve the plans and the like, so that they 
should be available for use upon the works as and 
when required at any date subsequent to the com- 
pletion ; and if the party who had prepared plans 
were bound to. preserve them he could be mulcted 
in damages for failure to preserve them safely. 
(The last-mentioned consideration was offered by 
the Court as a consolation to professional men who 
might think they were called upon unreasonably to 
surrender the valuable property subsisting in plans.) 

In so far as the principles thus enunciated may 
appear to be unreasonable, it is pertinent to point 
out that parties to an engineering contract are 
entitled to include any terms which they think fit 
(providing, of course, they do not conflict with any 
specific rule of law to the contrary), and amongst 
such permissible, and consequently enforceable, 
terms would be a specific agreement that the 
engineer should be entitled to retain his documents 
after the completion of the work; similarly, it 
would be open to them to agree that the plans and 
other data should be handed over to the employer on 
a specified date, even though the agreed date for pay- 
ment or final payment was later than that specified 
date. 

An example of special terms incorporated into 
a contract and recognised by the Court is afforded 
by the case of Ebdy v. M’Gowan (1870). There the 
plaintiff had been retained to prepare plans for 
certain reconstruction work, and the contract 
specifically laid down three scales of remuneration 
to be applied according to circumstances :—({1) If 
the employer should decide to have the works 
executed and they were duly executed, then Ebdy 
was to be remunerated on the basis of 5 per cent. 
on total cost ; (2) if the scheme should so far proceed 
as the procuring of tenders, and thereafter be 
abandoned, Ebdy was to be remunerated upon the 
basis of 3 per cent. upon the total estimated cost ; 
(3) it the work should be abandoned after the plans 
had been prepared, Ebdy was to be remunerated 
upon the basis of 2} per cent. upon the estimated 
cost. In fact, the employer decided that he would 
not proceed with the scheme after the plans had been 
prepared, and intimated his willingness to pay 
Ebdy 2} per cent. on the estimated cost as provided 
by the contract, but Ebdy contended that he was 
entitled to retain the plans. The Court decided in 
favour of the contention of-the employer that the 
plans, in the circumstances. became his property. | 

A local authority entitle? by its by-laws to regu- 
late the construction of works in its area, fre- 
quently lays down a rule that plans with regard to 
proposed works which are deposited with the 
authority for consideration shall be retained by the 
authority even if the plans are rejected. In Gooding 
v. Ealing Local Board (1884) the validity of such a 
rule was contested by the plaintiff who had sub- 
mitted plans for the construction of business and 
residential premises which were, in fact, rejected. 
The Court held that the local authority had not 
exercised the powers entrusted to them by the 
legislature in any unreasonable way; for in the 
discharge of the duties laid upon them by Parlia- 
ment they might well think it desirable to retain 
in their surveyor’s office al] plans submitted, in order 
to have complete records showing the types of plans 
which it was the local authority’s policy to reject. 
In that case the local authority issued a printed 
form upon which notice of intention to construct 
works was to be given, to accompany plans, and on 
the face of the form was printed a sentence directing 
the attention of any person using such a form to 
rules which were printed on the back of the form, | 
and those rules included a notice that the local 
authority would retain all plans deposited. The | 
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plaintiff might have had a grievance if no such | 


warning had been given to him of the terms upon 
which he was invited to submit plans if he so desired. 

Thus far the situation has been considered in 
which plans and the like have been prepared for a 
specific employer in relation to specific works to be 
carried out, and it remains to consider the case 
where the professional man or contracting firm has 
prepared plans and collated data for his or their 
own use in order to facilitate the execution by them 
of such tasks as the employer may entrust to them 
from time to time, or in order to facilitate the 
execution by them of their duties under a general 
retainer. This class of case was considered in 
Beresford v. Driver (1852), where the plaintiff had 
appointed the defendant firm to act as her surveyors 
and generally to manage her estate. From time 
to time they were also instructed specifically to 
execute repairs and alterations to premises on the 
estate, and for such works they were paid separately 
and independently of the retainer. After some 
years the plaintiff decided to make a change and 
notified the defendants of the termination of their 
retainer, at the same time calling upon them to hand 
over all the documentary data in their possession 
relating to the estate. The Court held that they 
were bound to hand over not only plans, maps and 
surveys, but also all books of account which they 
had kept relating to the estate, and all correspond- 
ence which had accumulated in connection with 
it; for by her retainer the plaintiff must be pre- 
sumed to have remunerated them for all the work 
which they were doing in connection with her estate, 
and the products of their labours—even though 
they might appear to be subsidiary to the actual 
management of the estate—were, in fact, part and 
parcel of such management. Data accumulated in 
that way, with long experience, would obviously 
be valuable to the employer and facilitate the work 
of her estate office no matter who the successors 
in the conduct of it might be from time to time. 
Upon a change of ownership of the estate itself, 
again, the valuable professional papers would pass 
with it, enhancing its market value. 








THE UNITED STATES WATERWAYS 
EXPERIMENT STATION AT VICKS- 
BURG. 

(Continued from page 194.) 


In hydraulic laboratory research of the type now 
in question, the essential processes of model design 
include (a) the selection of the type of model, 
(b) the selection of the model limits, and (c) the 
selection of suitable scales. Models may be con- 
structed to full or reduced undistorted scales, or 
to distorted scales, and may have fixed or movable 
beds. When constructed to a reduced scale, the 
lineal dimensions of an undistorted model are pro- 
portional so that exact geometrical similarity exists 
between the object in nature and the model being 
investigated. In a distorted-scale model geometrical 
similarity is abandoned, different scales being 
employed for the horizontal and vertical dimensions, 
in order to secure similarity of performance of model 
to prototype, and ensure dynamic similitude. Such 
distortion is frequently employed because it is 
impossible to simulate in model scale—especially 
with the small models generally employed—all the 
natural conditions, and, moreover, in an undistorted 
scale hydraulic model of ordinary proportions, the 
reading of gauges indicating vertical values, or 
depth of water, would be quite impracticable. 
Certain properties of materials and effects, such as 
density and viscosity, the size, shape and density 
of the bank and bed materials in movable bed 
models cannot be reduced to model scale. It is 
also obviously impossible to decrease or modify 
external forces, the effect of gravity, friction, surface 
tension and barometric pressure, in proportion to 
the model scale. An effort is therefore made to 
keep these forces and properties in harmonious 
relationship by the geometrical distortion of the 
model by an increase of the vertical scale. In other 
words, geometrical similarity is sacrificed in order 
to secure hydraulic similarity. Such distortion of 
scale in the construction of a hydraulic model does 
not result in misleading phenomena, but, in fact, 
prevents them, the greater probability being that 





unreliable results would accrue from the employ- 
ment of undistorted constructions. Distortion is 
only practised in the vertical scale, and its amount 
is separately determined for each condition, such 
as slope, roughness of bed, channel and overbank 
section, &c. Distortion of the alignment of banks 
and their variable curvatures is not permitted, 
since, when these are reproduced in their true 
relationship, stream-bed effects are unchanged by 
an increase of the vertical scale. 

While the importance of many of the tests made 
at Vicksburg would thoroughly justify accounts of 
them being given, it will probably be of more interest 
to our readers to deal with some of the more out- 
standing examples, and especially, in view of 
recent articles in these columns on the Mississippi, 
with certain work done in connection with that 
river's regime. Prominent among such investiga- 
tions have been model tests dealing with cut-offs, 
and the effects of shortening the course by these 
means on the hydraulic characteristics of the Missis- 
sippi, and as we referred to some of this work ix 
the introduction of our articles on the use of asphalt- 
mattress revetment, we propose to deal specifically 
with some of the tests of this character. In the 
first article of the series just referred to we illus- 
trated in Figs. 15 and 16, page 262 of our issue of 
March 5 last, three cut-offs located close together 
and by-passing loops which form part of a large 
group known as the Greenville Bends. These form 
only one series out of many existing between 
Arkansas in the north and Old River on the 
Louisiana border in the south. In 1931 the 
Director of the Experiment Station was authorised 
to proceed with a series of studies to determine the 
effect of dredging ten such cut-offs in this length of 
the Mississippi, which is shown in the map, Fig. 11, 
page 250. In the first place, a model was designed 
embracing the northern portion of the area, and 
it was arranged to determine the relative discharge 
capacities of the river in its natural condition, and 
after modification by cut-offs, and to establish flow 
lines of critical discharges under both these condi- 
tions. For each model check runs were first made 
under conditions representing the flood of 1929, in 
order to obtain correct adjustment of the model to 
the actual natural channel. Incidentally this prac- 
tice of checking the known conditions in nature and 
guaranteeing similarity of the models to nature by 
the representation of a previous flood of known 
magnitude and stage at various points, is a regular 
practice strictly adhered to at the Station. 

The indoor model constructed for this work is 
illustrated in the plan, Fig. 12, page 250, and the 
diagrammatic elevation, Fig. 13. The greater 
portion of this particular model was shown in 
Fig. 7 (Plate XI, ante), while Fig. 14, page 250, 
shows rather more than the northern half, the con- 
ditions being those of flood. The analysis and study 
referred particularly to the following cut-offs in the 
Greenville Bends :—(1) Leland Neck, (2) Ashbrook 
Neck, (3) Tarpley Neck, and (4) Linwood Neck. 
We may remind our readers that the aerial view 
given with the previous articles, showed the cut- 
offs at Ashbrook, Tarpley and Leland, taken in 
hand, with others, as a result of this investigation. 

The model was constructed to a horizontal scale 
of 1 : 4,800, and a vertical scale of 1 : 360. Through- 
out the reach, the river is noted for its tortuous 
course. In the territory represented by the model, 
the direct distance between the two extreme points 
on the river is 42-5 miles, whereas the distance by 
river between the same points is no less than 
98 miles. Again, the distance between Arkansas 
City, Ark., and Greenville, Miss. (see Fig. 11), is 
approximately 16 miles by air line, whereas boats 
plying on the river have to navigate a course of 
about 43 miles. 

Throughout the Greenville Bends area the river 
channel varies from wide, shallow sections with 
numerous crossings, to extremely deep sections 
across the pools of the bends; while around the 
bends the banks on the concave side are in general 
protected by some type of revetment work. There 
are also numerous spurs extending out from the 
main levees and varying from a minimum length of 
a few hundred feet, to a maximum of 5-3 miles at 
Ashbrook Neck. The distance between the levees, 
shown by the dotted lines in Fig. 12, varied in the 
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Fie. 15. Work on ASHBROOK Cut-Orr NEariInc COMPLETION. 
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gauges compared favourably with the records 
preserved regarding the actual occurrence. Differ- 
ences between elevations in nature and those 
| determined by model test ranged between — 0-40 ft. 
|to + 0-02 ft. In order to avoid possible error 
|due to changes of temperature and atmospheric 
| conditions, corresponding runs were made both 
| before and after the introduction of each cut-off. 
| By this means the model was brought into excep- 
| tionally fine adjustment, and gauge relationships 
| were definitely established. Comparisons of read- 
|ings taken during corresponding runs served as a 
basis for determining the effects of the proposed 
cut-offs. 
The tests carried out indicated that there would 
be changes in river surface levels ranging from 
10-08 ft. at 442-9 miles below Cairo, Ill. (7.e., below 
Arkansas City in Fig. 11) if four cut-offs were 
introduced at the Greenville Bends, to 2-0 ft. at 
| 448-75 miles below Cairo (near Ashbrook Point), if 
|only one cut-off were made—all based upon the 
|maximum flow records of 1929. The experiment 
extended over several months, during which several 
hundred sets of observations were taken, in all of 
which there was satisfactory conformity. The results 
indicated that the hydraulic effects of a cut-off on 
the Mississippi are a general lowering of the stream 
level above the cut-off, with very little change in the 
levels below. The greatest effect of any single cut-off 
downstream from the Greenville Bends reach, was 
produced by one at N&tchez, Mississippi, upstream 
from which a 4-1-ft. stage reduction was observed 
for a flood of equal magnitude to that of 1929. 
The position of Natchez will be seen in Fig. 11. 

Experiments with sedimentary materials in the 
model, to determine erosion and deposit effects, 
showed that little or no permanent effect of levels 
would result from bars building up below individual 
cut-offs. In the case of practically every cut-off 
across a narrow neck, an elongated bar formed 
below the downstream mouth of the cut during high 
stages of the river. This tended to flatten the 
water surface within the cut, and thus produce a 
somewhat steep but temporary slope downstream. 
In every such case, however, the bar was subse- 
quently entirely removed or moved aside while the 
stream was falling, and at low water. Deposition 
occurred rapidly in every case, both within and 
at each end of the channel by-passed by the cut-off. 

In concluding this part of our article, we may 
again refer to the aerial view given with our previous 
article and showing the Ashbrook, Tarpley and 
Leland cut-offs undertaken as a result of these 
investigations. The view, Fig. 15, annexed shows 
the work on the first of these cuts nearing com- 
pletion. Another interesting view in this connection 
is Fig. 16, which shows the blast removing the 
final barrier in the Sarah Island cut-off further 
down stream (see Fig. 11). When the barrier 
is cut, as in Fig. 17, which also shows the Sarah 
Island cut, the river is left to widen the breach and 
clean the cut out. 

(T'o be continued). 











A COMBINED SLIDE-RULE AND 
CALCULATOR. 


Attuoucs the present is proclaimed to be an era 
of specialisation, experience indicates that there is 
still a steady demand for “ all-round ” qualifications, 
in both man and machine, provided that such univer- 
sality does not detract from the ability to perform the 
routine functions which constitute a large part of many 
technical and most commercial activities. This require- 
ment is satisfied by a combined slide-rule and caleu- 
lator, known as the ‘“ Addiator,” and of unusually 
various potentialities, recently brought to our notice. 
The basis of the combined instrument, which is being 
introduced to the British market by Messrs. K. Bisset 
and Company, Grand Buildings, Trafalgar-square, 
London,W.C.2, as agents for Messrs. Addiator G.m.b.H., 
Berlin, S.W.48, is a 10-in. Rietz slide-rule, manufactured 
by Messrs. A. W. Faber, Bavaria. In addition to the 
usual four scales, which are provided with right and 
left extensions, this has, on the face, direct-reading 
scales of cubes, logarithms and reciprocals. Inches and 
centimetres are given on the edges, and the back of 
the slide bears sine, sine/tangent, and tangent scales. 
The centimetre scale is continued by extending the 
slide in the usual manner. The cursor is of the three- 
line pattern, which considerably simplifies the caleu- 
lation of circular areas. The novel feature of the rule 
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is the incorporation of a small tabular calculator, inset | belong have reached an agreement which provides for 
in the back of the rule, with which addition and sub-| the payment of an immediate bonus of 1s. 6d. a ton 
traction can be performed with either positive or | to all adults in the edge-tool trades and an additional 
negative quantities. The stylus for operating the | ls. 6d. as from November 15. The first increase took 
calculator is stowed, when not in use, in a recess at | effect last week. 
one end of the rule, and the cancelling slide is accom- | 

modated at the other end. On a separate folding card It was announced in Air Ministry Orders last week, 
an extended scale of logarithms is given in parallel | that, as a result of a decision of the Engineering Trade 
columns, distinguished by alternate green and white | Joint Council for Government industrial establish- 
colouring, giving direct readings to the fourth or fifth | ments, the variations in the wages and working 
figure. We found this scale rather less easy to read | conditions, recently agreed to in the outside engineering 
than might be desired, due to the smallness of the | industry, are to be applied to all adult male workers 
divisions, but the calculator and rule scales are, without | covered by the council at present in receipt of a bonus 
exception, commendably clear. | of 198. or 188. a week in London, or 17s. a week in the 
provinces. Under this decision, the war bonus is 
| increased by 3s. a week in the case of all adult male 
LABOUR NOTES. | workers, one half as from the pay period in the week 
beginning August 23, and the other half as from the 
L ays pay period in the week beginning November 15. The 
national dele gate conferen¢ e of the Associated Society | ajlowance for the first two hours of day-shift overtime 
of Locomotive Engineers and Fir men decided by | is increased from time and one-quarter to time and 
‘a narrow majority” to accept the findings of the | one-half as from August 23. The increases apply to 
Railway Staff National Tribunal on the claims sub- | adult male civiliam employees at Air Ministry establish- 
mitted to it. According to Mr. Squance, the general | ments regulated for wage purposes on an engineering 
secretary of the organisation, the conference expressed | basis (the Royal Aircraft Establishment, Farnborough 
‘deep resentment at the manner in which such an| and No. 1 Equipment Depot, Kidbrooke), and to adult 
important item as twelve days holiday with pay Was| male engineering employees at other Air Ministry 
disposed of by members of the Tribunal.” “ The dele-| establishments whose wages are regulated on an 
gates,”’ Mr. Squance went on to say, “ were very severe | engineering basis. 

in their views that the items submitted by the society 
had not been considered on their merits, and in the 
light of the detrimental effect of the intensification of 
their duties on physique and general fitness. They re 
affirmed their previous decision that the fatigue and 
mental strain can only be counteracted by extended | 
holidays with pay and opportunities for greater relaxa 








Arrer a discussion which lasted for two days, a 


The text of the resolution on re-armament which the 
Amalgamated Engineering Union proposes to submit 
to next week’s Trades Union Congress at Norwich is 
as follows: * That this Congress condemns the Govern- 
ment’s arms programme, and declares that the main 
danger of war arises from the aggressive war aims of 
the Fascist Powers. It recognises that only a strength- 
ening of the League of Nations based upon the closest 

_ ; | co-operation between Britain, France, and the U.S.S.R. 
The resolution adopted by the conference was in can check the Fascist warmongers. ‘While declaring 
the following terms :—** This special assembly of dele- that such a policy of collective security requires 
gates, in accepting the Railway Staff National Tribunal | armaments, this Congre ss declares that it would be a 
decision, cannot agree with the contention contained | crime to support the National Government’s arms 
therein regarding the method of submission of claims. | policy, which has shown itself hostile to the establish- 





tion arising therefrom.” 
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expenditure was 2,9151. 14s. 1Cd.; in June, it was 
2,6761. 7s. 10d. There was a net increase in the 
membership of 194. aa 
Commenting upon the provision for holidays in th¢ 
agreement recently arrived at by the Engineering and 
Allied Employers’ National Federation and the Engin- 
eering Joint Trades Movement, Mr. Hodgson, the 
general secretary of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society, says :—‘‘A part of th 
scheme which can be improved upon is the keeping of 
the specia] fund by individual firms, as while this may 
be satisfactory in the case of regular employees it 
presents great difficulties to casual workers who will 
have to lift their credits from numerous firms and pro. 
bably in different parts of the country. I have always 
held the view—perhaps not commonly shared yet- 
that either the Ministry of Labour or the Ministry of 
Health should be the clearing house for this purpose. 
In due course, some more suitable arrangement may bh: 
made.” 


An Act providing for recognition of the principle of 
majority rule in collective bargaining has been adopted 
in Nova Scotia. It makes it lawful for employees to 
organise a trade union and to become members of it. 
It is also lawful for employees to conduct collective 
bargaining with their employer or employers and fo: 
trade-union members to bargain collectively through 
the trade union and through the duly selected officers 
of such organisation. In accordance with the Act. 
every employer shal] recognise and bargain coliectivel) 
with the members of a trade union which represents th: 
| majority choice of the employees who are eligible for 
|membership in such union, when requested so to 
| negotiate by the duly selected officers of that union. 
| An employer who refuses to do so shall be liable to a 
fine not exceeding 100 dols. for each such offence, and 
in default of payment to 30 days’ imprisonment. 





Any employer, whether an individual person, firm, 
or a corporation, which shall by intimidation, threat 
of loss of position or employment, or by actual loss of 
position or employment, or by threatening or imposing 





Further, we view with grave concern the statements and 


reasons adduced by the Tribunal why they have been | 


unable to consider certain of the items submitted by us, 
and express the opinion that such are in essenee con- 
trary to the spirit and intention of the machinery of 
negotiation which, if persisted in, will lead to this 
society having to take such action as will adequately 
safeguard our rights and autonomy within this 
machinery.” 


The executive of the Railway Clerks’ Association 
considered the award of the Tribunal at a meeting in 
London, on Sunday last. It was agreed, after a discus- 
sion, which lasted for three hours, to accept the award. 


According to Mr. Stott, the general secretary of the | 


Association, it was decided that there should be no 
reservation in the formal letter intimating acceptance, 
but that certain points raised during the discussion 
should be communicated to the railway companies and 
other interested parties, and also probably to the 
Tribunal. The matter that had given rise to most di 

satisfaction was, Mr. Stott said, concerned with night 
duty. All the wages grades received extra payment 
for time worked between 10 p.m. and 4 a.m., but, with 
the exception of controllers and some supervisors, the 


railway clerks did not get any extra payment, although | 


those who were regularly on duty after 10 p.m. had one 
night off in 10 


The award of the Tribunal has now been formally 
accs pt d by all three trade unions concerned, viz.,. the 
National Union of Railwaymen, the Associated Socicty 
of Locomotive Engineers and Firemen and the Railway 
Clerks’ Association. 
pleased with the award as a whole, but all appear to be 
of the opinion that the negotiating machinery of which 
the Railway Staff National Tribunal is, in a sense, the 


coping stone, should be continued It is true that, 


writing in the Radway Review, Mr. Marchbank, the | 
general secretary of the National Union of Railwaymen, | 


expresses hope that the "ailway managements * will not 
wait until the full weight of the union is brought to 
bear on the outstanding items of our claim.”’ On the 
surface, that looks rather like a threat, seeing that what 
ever the views of the railway managements are, deci 
sions regarding them rest with the Tribunal. Mr. March- 
bank, however, seems ck arly to realise that, for, instead 
of blaming the Tribunal for its awards, he expresses 
hope that the managements will concede the outstand 
ing items when “ the rising tide of railway prosperity 
reaches the level at which they can be “ freely met. 

On its record, the Tribunal can be safely left to say 
when that level of prosperity has been reached 


The employers in the heavy and light tool industries 
) Sheffield and the trade unions to which their workers 


1 


None of the three is, of course, | 


ment of collective security on an all-European basis, 
and has repeatedly demonstrated its sympathy to the 
| Fascist Powers; we therefore call for a struggle to 
| force the early resignation of the National Government 
and its early replacement by a Labour Government 
which could defend peace and democracy.” 


any pecuniary penalty, prevent or attenpt to prevent 
an employee from joining or belonging to a trade union 
shall be liable to a fine nor exceeding 100 dols. for each 
such offence, and in default to 30 days’ imprisonment, 
and in case of a corporation to a fine not exceeding 
1,000 dols. 


Under the German Civil Service Act, which became 
effective on July 1 last, civil servants are obliged to 
devote the whole of their activities to their respective 
departments. An Order on the subject has now 
been issued by the Minister of the Interior and the 
Minister of Finance. Under it all accessory or supple- 
mentary activity is, as a general rule, prohibited. 
Where, however, the supplementary work is carried 
out on behalf of the department, it does not constitute 
a breach of the law. All accessory activities carried on 
by public servants employed by the National or State 
Governments or the local authorities must be reported 
to their departments; the right to continue them is 
subject to the previous permission of the department 
concerned. This permission may only be granted in 
the case of temporary collaboration or a friendly service, 


The claim of the Union of Post Office Workers for a 
five-day working week of 40 hours has been rejected 
by the Postmaster-General. “It appears incontro- 
vertible,” Sir Thomas Gardiner, the Director General 
| of the General Post Office, says in the course of a letter 
| to the secretary of the union, “ that the cost of such a 
concession and the consequent reduction in the Post 
Office contribution to the Exchequer, would have to 
be made good, either in the form of increased taxation, | 
or by increased charges for Post Office facilities, and 
| the effect of such an additional burden on industry at 

large would, clearly, in the Postmaster-General’s view, 
| tend to increase the economic obstacles to a general 

reduction of working hours. The Postmaster-General 

is clear that until substantial further development takes 


place in regard to reduction of hours in industry in : , . 
general, including industrial workers in Government | 2d then only if the sum paid for such a service does not 


employment, he cannot properly take such steps as the | ©*« eed 40 marks a month. Permission must be refused 
Union suggest.” ; | if such work is not in harmony with the functions of the 
| civil servant or impedes the execcution of his duties. 








On the point raised by Sir Thomas Gardiner, the | — 

Union of Post Office Workers say in their reply to his | On the other hand, no previous permission from the 
le “ : : . If eo weg nes” rgenny = Psa any | department is necessary in the case of unpaid voluntary 
additional expenditure in such a way that the charge | collaboration by civil servants in the work of associa- 
falls on workers in outside industry instead of on those | tions existing to serve public ends, including athletic, 
sections of the community who can well afford to meet cultural and artistic societies, &c. The admission of 
it, that is a matter - sega ag A _ which civil servants to the board of directors of undertakings 
we accept no responsibility... . the first claim On| pursuing a commercial aim is prohibited, and any 
any industry should be the conditions of the workers | Seslinetins for van of this Kind must be rejected, 
in that industry. There is no reason to suggest that | even where the post in question is unpaid. Finally, the 
the highly profitable Post Office cannot afford reason- | Order regulates the conditions of supplementary earn- 
able conditions. . . . The Post Office raises the bogey | ings. In this connection it provides that every civil 
of possibly having to increase postal, telegraph, and | servant must inform his chief before April 1 of each 
telephone charges if hours of work are reduced. In| year, of the amount of his supplementary earnings 
|view of the fact that the Post Office surplus—| and of the earnings of his wife, where these exist. 

12,000,0001, a year or more—has been greatly increased 
as compared with the position ten years ago, largely 
owing to the way the staff have coped with a very 
large increase in the volume of traffic, we do not think 
this is a very weighty objection to our claim.” 


At a meeting in Paris recently, the executive con- 
mittee of the Miners’ International Federation adopted 
a resolution expressing appreciation of the calling 0! 
a technical tripartite conference to deal with the whol: 
complex problem of the coal industry. The resolution 
| At the end of July, 7,042 members of the Boiler-| declared that the main object in the consideration of 
makers’ and [ron and Steel Shipbuilders’ Society were | the elaborate list of points must be the international 
‘signing the books,” compared with 7,657 a month | reduction of the working hours of the miners. Th¢ 
During July, the number of members on| committee, it was added, would further welcome the 





| earlier. 


| superannuation benefit decreased from 1,633 to 1,631 | adoption of recommendations which might lead to the 
| and the number on sick benefit from 845 to 779 
| July, which had to bear five 


just 


In | international regulation of coal production and a } 
weeks’ outlay, the | system of price-fixing. 











Ty ) - -_ 





¥ 


TIS SLE Sf 


situa 
resu] 
fishiy 
np 
ised 
sea | 
oal, 
Kc 
ind 
Te 
ind I 
soutl 





Was 


the 


the 
and 
rin- 
the 
ind 
the 
ot 
ay 


or 


to 











in deep-sea fishing, principally since the advent of | by courtesy of Mr. W. A. Stanier, Chief Mechanical 
he steam trawler, which required at once a convenient | Engineer, we are now enabled to describe and illustrate. 
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BUNKERING PLANT FOR TRAWLERS AT FLEETWOOD DOCKS; L.M.S.R. 


CONSTRUCTED BY MESSRS. THE MITCHELL ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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Fie. 1. GeNrpRAL VIEW oF PLANT IN FisH Dock. 


Fig. 2. SITE PLAN OF PLANT AT FISH DOCK 







































































Lecdanigead ay qs Ty 


. “4 Ton Capstan 


oy cm 
Tippler Cabin 














ro 


‘Wo.5 5 Tippler 






5 Ton Capstan 
—3 
———— 


ple bin 
5 Ton Capstan ‘Tir » Cattn 





——_ Se oeneneeetel e 


eS — 


1 Ton Capstan 5 Ton Capstan 1Ton Capstan 


BUNKERING PLANT FOR TRAWLERS | tt@Wler is limited, however, and although the cranes | the transfer of staff fom one unit to anothcr as eireuin 


were fitted with buckets of 25 ewt. capacity, these had | stances may require. This involved some alteration 
AT FLEETWOOD DOCKS. | to be filled by hand from the railway wagons and the | to the existing wagon sidings, and as now arranged 


Tue port of Fleetwood, situated on Morecambe Bay | coal, after being put on board, had to be trimmed,| each plant has separate parallel roads for full and 
{the mouth of the river Wyre, and thus prov iding | again by hand. These relatively slow processes | empty wagons, distinct from the general and marshalling 
nvenient access to the manufacturing districts of | restricted the rate of bunkering in practice to about | sidings, 30 wagons being accommodated on each read. 
4ncashire and Yorkshire, owes its existence to the 20 tons per hour. Increasing intensity of competition} Each coaling plant comprises a wagon tippler, 
vident suitability of the estuary for the establishment | having enhanced the importance of a quick turn-round | discharging the coal on to an inclined belt which 
fan entrepdt trade. Founded a century ago by Sir| at the terminal port in the fishing industry, as in other | elevates it to the level of a travelling gantry. Ther 
Peter Hesketh Fleetwood, whose name it bears, the | branches of s« afaring, this modest rate of coaling could | the coal is transferred to another belt, at right angl:s 
port has been extensively developed by the forme r| no longer be regarded as satisfactory, and the London, | to the first, by which it is conveyed to a hopper at the 
lancashire and Yorkshire Railway as a centre for coal, | Midland and Scottish Railway Company, as successors | outer end of the gantry and thence delivered through 


‘rain, and general merchandise, and, in the summer | to the Lancashire and Yorkshire Railway, decided to| twin chutes directly into the trawler’s bunkers. The 


4son, lor passenger traffic with the Isle of Man. The | erect new coaling plant as part of an 85,0001. scheme | tracks for the full and empty wagons are graded at 
est notable expansion of its trade, however, has been | for modernising the port. These coaling appliances, | about | in 60 up to the tippler, the full wagons being 
hauled up in small batches, uncoupled, by a 5-ton 
capstan of the vertical bollard type. The hauling 
! supply and a much larger market than sufficed The installation consists of six independent electri- | rope is permanently attached to the bollard, and when 


‘or the early sailing vessels. Both of these needs the | cally-operated belt-conveyor units, each having a| detached from the wagons is returned by a tailrope 
‘tuation of the port enabled it to satisfy, with the | maximum capacity of 200 tens of coal per hour, three | actuated by a weight-operated tensioning device. 
result that Fleetwood has now become the leading | being situated on the Fish Dock quay originally used | The capstan mechanism is situated below ground level 
fishing port on the west coast, and the third in order of by the traverser cranes, and the remaining three | and is controlled from a cabin beside the tippler. An 


“portance in the United Kingdom, being regularly | at the Wyre Dock, an older basin of about 10 acres in | automatic cut-out switch, operated by a treadle on the 
xed by nearly 150 steam fishing vessels, which take to | extent, through which the Fish Dock is approached. | track, is placed at the top of each incline. The towing 


‘ea in the course of a year over 380,000 tons of bunker | The contractors for the supply and erection of the six | hook is attached to the rear wagon of each haul, 


oal, plants were Messrs. The Mitchell Engineering Company, | those in advance being pushed by it up the incline until 
For the accommedation of the trawlers the Lancashire | Limited, 1, Bedford-square, London, W.C.1. The | the leading wagon trips the cut-out switch and stops 

‘ul Yorkshire Railway provided the Fish Dock, of | general view given in Fig. 1, and the site plan in Fig. 2,| the capstan. An auxiliary 1-ton capstan, the position 
me 15 acres in extent, with slipways for repairing| are of the Fish Dock installation, but all six of the | of which is shown in Fig. 2 


2, is then brought into use to 
hd maintenance purposcs, and a cos tlin g stage, on the | plants are identical in design, the similarity extending | draw the wagons singly on to the tippler platform. 


south ast wall of the dock, equipped with three electric | also to the layout of the wagon sidings, in order to| The same capstan moves the emptied wagon off the 


*rser cranes. The amount of deck space on a! simplify operation and maintenance, and to facilitate | tippler, whence it is directed by spring-operated points 
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to the empty siding, down which it runs by gravity. 
The tippler is of the side-discharge type, and in general 
follows the standard practice of Messrs. The Mitchell 
Engineering Company in this class of machine. It is 
capable of handling all sizes of wagon from 8 tons to 
20 tons capacity, the time occupied being about one 
minute for tipping, and one minute to return the empty 
wagon to rail level. The construction is noteworthy 
in that the whole of the tippler structure is built up 
by welding flat bars and plates. The electrical opera- 
ting machinery is driven by a 35-h.p. motor running at 
730 r.p.m., and is situated in a well-lighted room below 
ground level, in front of the tippler platform. The 
coal is discharged into a hopper of W-form, to be seen 
in elevation in Fig. 3 above, on this page, from which 
it is conveyed by two double-acting jigger feeders, 
driven by an electric motor of 5 h.p., to a single 
central outlet feeding the conveyor belt. The use 
of two feeders ensures a continuous flow to the belt 
and the capacity of each can be adjusted, by altering 
the length of stroke, up to a maximum rating of 200 tons 
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per hour combined output. As the coal used varies 
from “ run of mine ” to “ duff,” a grid is arranged at 
the jigger outlet, on which large pieces are broken 
with a hammer, the conveyors and chutes being 
designed to pass coal not exceeding 12 in. cube. The 
proportion of oversize coal is not large, and hand 
breaking satisfactorily deals with the occasional 
lumps. A high-pressure water spray is fitted in the 
hopper to lay the dust resulting from tipping, the coal 
being sufficiently damped by the fine but dense spray 
to obviate also any dust nuisance at the transfer points 
on the conveyors. 


| The inclined belt conveyor, to which the jigge 


feeders discharge, is 30 in. wide, and is driven by a 
15 h.p. motor at a speed of 300 ft. per minute, passing 
for the middle portion of its length along a horizontal 
structure of steelwork from which it is again inclined 
up to the level of the boom conveyor over a travelling 
tripper. The upper end of the tripper is attached 
to the main bridge structure and moves with it, the 
lower end being supported on flanged wheels running 
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on a track on the horizontal portion of the conveyor 
steelwork, to suit the position of the main bridge. 
which is movable along a 40 ft. length of track parallel 
with the edge of the quay. The plan of the convey 
layout is shown in Fig. 4. The bridge gantry is ° 
open steelwork and is carried on four two-wheel 
articulated bogies, one on each leg, being driven 
through shafts and gearing by a 7}-h.p. motor, housed 
in a cabin on the top of the gantry and capable o 
traversing the bridge along the quay at a speed of 40 ft 
per minute. Screw-down ra l-c'amping gear is fitted to 
each leg of the gantry, to lock the plant when not in use. 

Within the main girder of the bridge is situated * 
telescopic boom, seen in Fig. 5, opposite ; this can 
be extended at right angles to the quay, the total 
movement provided being 50 ft.; this is sufficient, 
in conjunction with the traversing motion of the 
bridge along the quay, to position the delivery chutes 
over the bunker hatches of two trawlers lying 
abreast, without moving the vessels. Supported by 
the telescopic boom is the boom conveyor, driven 
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by a 2}-h.p. motor, which receives the coal discharged 
from the top of the inclined conveyor and delivers 
it into the hopper feeding the chutes. The outer 
end of the boom conveyor can be luffed over a vertical 
range of l4 ft. to suit varying levels of water and 
States of trim of trawlers in the dock. The luffing 
and telescoping motions of the boom are effected by 
means of a two-motor differential winch located in the 
machinery cabin on the bridge structure, either motion 
being obtainable without affecting the other by com- 
pounding the two motors, which are of 74 h.p. each. 
Phe boom can be telescoped through the full range by 
this means, while maintaining a constant angle of 
luff, the winch automatically winding in or paying 
out the luffing rope to the requisite extent. 
The small hopper forming the head of the twin 
delivery chutes is constructed in a swinging frame 
Pivoted to the end of the boom conveyor, the centre 
section in which the chutes combine being rotatable on 
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BUNKERING CHUTES IN USE. 


a series of ball-bearing rollers and, at the same time, 
free to hang vertically, independently of the angle 
of luff on the conveyor. A distributing valve, con- 
trollable from the deck of the trawler, is incorporated 
in the rotating head, and is so designed that the stream 
of coal can be readily changed from one chute to the 
other, for trimming purposes ; but the valve cannot be 
left in the mid-position, in which it might suffer damage 
or cause jamming of the coal. The delivery ends of the 
two chutes are formed of a number of portable sections, 
in the shape of truncated cones, connected by short 
chains to give a measure of flexibility. By adding 
or removing these sections, which are clearly seen in 
Fig. 6, herewith, the length of the chutes can be adjusted 
as required, according to the level of coal in the bunkers. 

The control of the plant is exercised at three points. 
The man in charge of the tippler is responsible for 
maintaining a supply of coal in the tippler hopper so 
long as the operation of coaling a vessel proceeds. 


AT FLEETWOOD DOCKS ; 
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The remainder of the plant on shore is controlled entirely 
by the driver, from a cabin mounted on one of the 
outside legs of the travelling gantry, slightly below 
the level of the telescopic boom, from which position 
he has a clear view of the quay and the decks of trawlers 
alongside. The final stage, that of trimming the coal 
to one side or the other as necessary, is controlled by 
the leading trimmer, at the delivery chutes. The pro- 
tective panels for the tippler and capstan motors are 
situated in the tippler cabin, and the main protective 
panel, covering the rest of the electrical equipment, is 
in the driver’s cabin on the gantry. The electrical 
supply and control connections between the fixed and 
moving parts of the plant are made by means of 
multi-core flexible cables carried on spring-loaded 
reels, to avoid the presence of bare conductors and 
collector gear. The motions of the jigger feeders 
and conveyor belts are so interlocked that any failure 
will cause the minimum of damage, all motions prior 
to a stopped or damaged motor being arrested auto- 
matically. Emergency switches, which stop the whole 
plant, are located also in various prominent positions, 
each provided with a “ re-set’ button and the whole 
system so connected that the machinery cannot be 
restarted without pressing the re-set button at the 
switch by which the plant was stopped. 

We understand that the new plants have proved 
highly effective in operation, the bifurcated chutes 
in particular simplifying greatly the process of trimming. 
By the old system, four hours were occupied in bunker- 
ing a trawler with 80 tons of coal, but with the new 
equipment the same quantity can be put on board in 
| hour 10 minutes. With the complete plant in action 
twelve trawlers can be supplied at this rate simul- 
taneously. Various other improvements in the dock 
equipment and repair facilities at Fleetwood are included 
in the scheme of modernisation, and it is of interest to 
note that the general view, Fig. 1, of the eastern end 
of the Fish Dock, shows also, in the foreground, the site 
of the new slipway which is to replace the oldest of 
the three existing appliances, as mentioned on page 178, 
ante, in our issue of August 13. In view of the proba- 
bility that the fishing grounds of the future may extend 
as far as Newfoundland, it is likely that trawlers will 
ontinue to increase in size. In such events, the capa- 
‘ity of the new slipway, which is to be capable of hauling 
up vessels of 1,050 tons displacement, taken in 
conjunction with the improved coaling facilities 
lescribed, should enable the port of Fleetwood to 
take full advantage of its favourable geographical 
osition as a receiving and distributing centre for the 
West Coast trawling industry. 








H.M.S. ‘“* Warspire ”’: Erratum.—On page 190, ante, 
in describing the reconstruction of H.M.S. Warspite, 
we referred to the apparent provision of an additional 
hawsepipe on the starboard bow. We now understand, 
however, that this was an original fitting. It did not 
appear in Fig. 2, on page 191, ante, as the photograph 
supplied to us, actually a view of the port side of the 
vessel, had been supplied inadvertently printed in reverse. 


LAUNCH OF ARGENTINE DxstROYER “ SAN Luts.” 
Messrs. John Brown and Company, Limited, Clydebank, 
launched on August 24 the destroyer San Luis, the 
second of the two vessels they are building to the order 
of the Argentine Government, which has at present 
seven vessels of this type under construction in this 
country. The new ship incorporates all modern features 
of destroyer design, and has a length of 320 ft. on the 
water line, a beam of 33 ft., and a displacement of about 
1,400 tons. As these ships are in service over a very 
extended coast line with widely-distributed bases, the 
arrangements for the comfort of the crew have received 
special attention. This is indicated in the provision of 
a particularly high standard of accommodation and 
sanitary fittings. The great distances between bases 
also call for maintenance facilities and a specially well- 
equipped workshop is provided, 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given 

ltutomatic Voltage Regulators, three, for three Diesel 
engine alternator-transformer sets State Electricity 
Supply and Telephones Administration, Montevideo, 
Uruguay October 13. (T.Y. 18,726/37.) 

Plugs and Sockets, 4-pin, 15-ampere, and flexible 


conduit, for use in connection with domestic appliances 
The City Town; October 20 (T.Y 
18,940 /37 


Council, Cape 


Steel Concrete-Lined Pipes, 12-in., 1,704 ft together 
with fire-plug Tees, spare flexible joints, and other 
fittings. The City Corporation, Wellington, New Zealand 
October 4. (T. 18,924/37.) 

Compression-Ignition Oil Engine for driving stone 
erushing plant, cold-starting, and of approximately 


running at a medium speed of 350 r.p.m. to 
Public Works Department, Wellington, New 
November 2. (T. 18,931/37.) 
Tools and Workshop Equipment, for Queens 
Workshops, comprising hydraulic spring 
heat-treatment furnaces, chain and chisel 
morticer, direct-current welding mixer 
making machine, 20-ton overhead electric travelling 
radial drilling and tapping 
machines, and lathes Commissioner for Railways 
Brisbane, Queensland ; October 28 (T. 18,.954/37.) 
Laundry Machinery for Grahamstown Mental Hospita 


150 b.h.p., 
S00 1 


Z 


p.m 
vland ; 
Vachine 
land Railway 
buckle press, 
set, core-sand 
core 


crane, travelling electric hoist 


Laundry, comprising a 46}-in. by 18}-in. general utility 
twin garment press, with air compressor, motor, &€« 
and a L2-in. by 108-in. multi-roller ironing machine, 


direct-coupled to electric motor through worm-reduction 


weal Union Tender and Supplies Board, Pretoria ; 
September 30. (T. 18,967/37.) 

lir-Conditioning Plant for the automati« telephone 
exchange at Pretoria Union Tender and Supplies 
Board, Pretoria; October 7. (T. 18,968/37.) 


angles, channel 
South African 
97 


September 27 


Vild-Steel Sections, including flats, 
rounds, squares and tees, In Various sizes 
Railways and Harbours, Johannesburg ; 
(T. 18,042/37.) 

Wild-Steel Rivets, of 
Harbours 


South African 
September 27 


Various #81208 


Railways and Johannesburg 


(T. 19.030/37.) 


LAUNCHES AND TRIAL TRIPS. 


PiELBANK Single-screw cargo steamer; triple 
Xpansion engine Trial trip, August 23. Main dimen 
ions, 439 ft. 3 in., by 56 ft. 8 in., by 36 ft. 7 in Built 

and engined by Messrs. John Readhead and Sons 


Limited, West Docks, South Shields, to the order of Messrs 


Andrew Weir and Company, London 
Bririseh Honpuras Single-screw motor trawler 
for fishing in the North Sea; type VGRY, six cylinder 


Ruston and Hornsby Diesel engine Launch, August 24 


Main dimensions, 100 ft., by 21 ft., bw 11 ft Built by 
Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 
Yard, Selby, Yorks, for Messrs Grimsby Motor Trawlers 


Limited, Grimaby 


[wo steel swim barges, each to carry 


\ugust 


sARGI 
ons Launched during 
6 by 20 ft.. by 7 ft. 6 in Built by Messrs 
und and Wolff, Limited, North Woolwich, London 
for Measars 


Wim. Cory and Son, Limited, London 


BARG? 
Launched 


Swim 
170 t 
i) 
Har 
B16 


HATCHED 
irry 160 tons 
89 ft. 6 in., by 19 ft 
Harland and Wolff, 
16, to the order of 
Limited, London 


Main dimensions 


tt im 


hatched barge 

recently 
by 6 ft 
Limited, 
Messrs 


Swim Steel swim 


Main dimen 
9 in Built by 
North Woolwich 


River Lighterag: 


to ¢ 
stones 
Messrs 
London, E 
Company 


ABATEMENT Socrery The nint! 
f the National Smoke Abatement 
64, Buckingham-gate, London 
the Philosophical Hall, Leeds 
October 2. Three conference 
Friday, October 1, 
October 2 


NATIONAL SMOKE 
conference ¢ 
Chandos House 
held 
September 30 
will be held, two on 
Saturday 


innual 
Society, 
SW. 


in 
till 


will be 
and the 
papers on 
education 


exsions 
third 
town-planning and smoke abatement 


on morning when 


on and 
and on other subjects, will be presented 
will with a motor 

Health Committee 


moke abatement 
The conference 
of the Leeda 
October 2 


and discussed close 


by invitation on 


atternoon 


our 
Saturday } 

Brirish STANDARI SPECIFICATION For Usp OF 
STRUCTURAL STEEL IN 3UILDING Specification No. 449 
lealing with the use of structural steel in building, was 
issued by the British Standards Institution, 
Victoria-street, London, 8.W.1, in 1932 After a 


first 
28, 


period of about two years a questionnaire with regard | 
| information regarding the personnel and objects of these 


to its use was circulated widely and, in the light of the 
a revised was published in 
December, 1935. The justification for a further revision 
lesignated No. 449-1937, lies in the fact that in order 
to fulfil its original purpose, namely that of co-ordinating 
the practice with regard to the use of steel in buildings 
throughout the country, it that the 
wording in certain parts should be modified if direct 
reference were to be to the specification in the 
various Building By-Laws that are now being prepared 

It is hoped that the adoption 
the national standard will now 
“ hi V ed The price 1s 2s 2d. 


orders received, iagsue 


wae necessary 
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throughout the country 


f the specification 
neasure 
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CONTRACTS. 
Messrs. METROPOTITAN-VICKERS ELECTRICAL Com 
PANY, Limrrep, Trafford-park, Manchester, 17, have 


received an order from the South African Government for 
twenty-two 1,200-h.p., 66-ton, 3,000-volt electric 
locomotives. The locomotives, which are similar to the 
120 supplied previously, are for service on the Natal 
Railway, and have been made necessary by the increased 


traffic and by extensions of the electrified sections, which 


now total 383 route miles and 634 track miles. 
Messrs. EpGAR ALLEN AND COMPANY, 
Imperial Steel Works, Sheffield, 9, have received orders 
for a rotary cement-making kiln from Messrs. Mason’s 
Portland Cement Company, Limited, Claydon, near 
Ipswich, and for a crushing and grinding plant from 
Messrs. Law and Connell, Barbados, B.W.I. The firm 
has also just supplied a combination tube mill to the 
order of Messrs. Associated Portland Cement Manufac 
turers, Limited, London. The total weight the 
rotating parts of the mill, excluding grinding media, load 
and liners, is about 81 tons, and will require a motor of 
1,200 h.p. for the drive Recently, the shell of the mill, 
which weighed 46 tons, was despatched from Sheffield. 
Messrs. Gese_iscnuarr rir Linpe’s EIsMASCHINEN 
A.G., who are represented in England by Dr. P. M 
Schuftan, 19; Selwyn-court, Church-road, Richmond Hill, 
Surrey, have received an order from Messrs. Fison, 
Packard and Prentice, Limited, Ipswich, for a large 
coke-oven gas separation plant, for the production of 
synthetic ammonia, to be installed near Scunthrope, 
Lines. Pure hydrogen-nitrogen mixture at a pressure of 
4,300 Ib. per square inch, suitable for direct catalytic 
conversion into ammonia, will be produced with a power 
consumption of 3,200 kWh. The order comprises com- 
pression, purification, pre cooling and separation units, 


of 


and a plant for producing pure nitrogen from the air. 
The Linde process for coke-oven gas decomposition was | 
fully described in ENGINEERING, vol. cxxix, page 163 
(1930). 

Messrs. HARLAND AND Wo.trr, Limirep, North 
Woolwich, London, E.16, have received an order from 
Messrs. Associated Portland Cement Manufacturers, 


Limited, London, for two hatched swim barges, 105 ft. 


in length and each to carry 250 tons. 





PERSONAL. 


Messrs. E. H. Jones (Macnuine Toous), Limirep, 
Edgware-road, The Hyde, London, N.W.9, have recently 
distributors for the precision 
hydraulic plain grinding machines which are being 
manufactured by Messrs. Quality Machine Tools, 
Limited, Albion Works, Keighley, Yorks. 

Mrssrs. THe WesTERN ELEctrRic Company, LIMITED, 
Bush House, Aldwych, London, W.C.2, inform us that 
Mr. H. Bentley MacKenzie has been appointed manager 
of the Western Electric Company of the Argentine, Buenos 
\ires, in succession to Mr. U. B. Ross, who will resume 





sole 


been appointed 


the management of the distributing houses in Chile and | 


Peru, with headquarters at Lima. Baron H. von 
Zeppelin, who joined Messrs. Western Electric in Germany 
in 1929, appointed manager of the firm’s 
recording activities in Japan. 


has been 

MEssRs Tue Parsons ENGINEERING COMPANY, 
Limrrep, Town Quay Works, Southampton, have found 
it necessary to put in hand re-arrangements and exten- 
sions to cope with orders for reverse gears received from 
builders 


engine 
Messrs. Hices Morors, Limrrep, Witton, Birming- 
ham, 6, are making extensions to their machine shop 


which will make a further 16,000 sq. ft. of space available. 


Since 1927 no less than 12 major extensions to this 
factory have been made. 

Messrs. LEYLAND Motors, Limrrep, Leyland, Lancs., 
inform us that good progress is being made on the 


construction of their new engine factory at Farington, 
Lancs. Both petrol and oil engines are to be manufac- 
tured at the new works, the capacity of which will enable 
it least double the company's present engine output to 


be produced 








\ssocIATION OF SUPERVISING ELECTRICAL ENGINEERS 
Mr. James Robert Beard, M.Sc., M.I.E.E., has accepted 
Executive Council of the Association 
Aldwych House. 


the invitation of the 


of Supervising Electrical Engineers. 


Aldwych, London, W.C.2, to be president of the Associa- 
tion on the retirement of Mr. Harold Hobson, B.Sc 
M.Inst.C.E., from the presidency on October 19 next. 


AMERICAN Socrery ror Testinc MaTeRiats.-—During 
the recent fortieth annual meeting, in New York, of the 
American Society for Testing Materials, at which 
Professor A. FE 
office on July 2. three new standing committees. dealing 
respectively with plastics, paper and paper products, 
and glass and glass products, were organised. Detailed 
committees is contaimed in the August issue of the 
Bulletin of the Society Briefly, the aims of the com 
mittees, each in its own sphere, will be to study and 
develop methods of testing, to prepare definitions of 
terms and nomenclatures. and generally to investigate 
With reference to 


the need for new specifications. 

plastics, it is pointed out that those materials entering 
into the paint, varnish and rubber industries, and also 
methods for measuring the electrical properties of 
plastics, are outside the scope of the committee. A 


number of sub-committees, each dealing with a phase of 
the work embraced by the three main committees, have 


now been constituted 


LIMITED, | 


White was elected president, taking | 


» 1937. 
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Warmelehre und Wiirmewirtschaft in Einzeldarstellungey 


Volume XII. Technische Thermodynamik. Part {T 
| By Dr.-Inc. Fr. BoSngaxovié. In two volumes 
| Volume 1. Tezt. [Price 18 marks.] Volume [] 


Diagrams. {Price 8 marks.}] Dresden: Theodor Stei; 


kopff. 


| Machine By Proressors P. H. Hytanp and 


Design. 


J.B. Kommers. Second edition London : McGraw 
Hill Publishing Company, Limited. [Price 25s 
Machine Tool Operation. Part Il. Drilling Machine 


Shaper and Planer, Milling and Grinding Machines 
Hydraulic Power Transmission, Spur Gears and Bevg 
Gears. By H.D. Bureuarpt. London: McGraw-Hj 
Publishing Company, Limited. [Price 15s.] 
L. GREEN 








| Hydro- and Aero-Dynamics. By § Londor 
Sir Isaac Pitman and Sons, Limited. [Price 12s. 6 
| net.] 

Air Ministry. Aeronautical Research Committee. Repori 


Progre ss of Expe riment 
By A. W. Moriey 


and Memoranda. No. 1760. 
in Aero-Engine Exhaust Silencing. 
[Price 2s. 6d. net.] No. 1761. The Stresses in Certaiy 
Tubes of Rectangular Cross Section under Torque RB 
| D. Wittrams. [Price 4s. 6d. net.) No. 1766. Exper 
ments on a Sphere at Critical Reynolds Numbers. By 


A. Facer. [Price 3s. net.] No. 1771 Tests of Four 
Airscrew Sections in the Compressed Air Tunnel. By 
D. H. WiiuiaMs, A. F. Brown and E. Smyta.  [Pric 


and a Short Pitot Tube in the Leading Edge as an A 

By the AzRopyNaAmMics Srarr, R.A.! 

London: H.M. Stationery Office 

Ordnance Survey. The Magneto-Theodolite. London 
H.M. Stationery Office. [Price 2s. 6d. net 

Mines Department. Fifteenth Annual Report the 
Safety in Mines Research Board. Including a Report 
of Matters Dealt with by the Health Advisory Committe: 


3s. net.) No. 1774. Aerodynamic Characteristics of 
| Tapered Wings with Flaps and Slots. By Dr. 8. H 
| Hotumeprake. [Price 6s. net.] No. 1779. Experi 
ments on the Use of a Static Tube in the Wing Wak 
| 


speed Indicator. 


[Price ls. net.] 





f 





| 1936. London: H.M. Stationery Office. [Price 2s 

net. | 

| Department of Scientific and Industrial Research. Fores 

| Products Research Records—No. 21. The Growth and 
Structure of Wood. By B. J. Renpie. London 


H.M. Stationery Office. [Price 6d. net.] 

Government of Bengal. Public Health Department 
Engineering Branch. Twenty-Fourth Annual Report 
of the Chief Engineer, Public Health Department, Bengal 
for the Year ending 31st December, 1936. Alipore 
Bengal : Superintendent, Government Printing, Benga 
Government Press. [Price 8 annas, or 1]0d.] 

Indian Railway Board. Technical Paper No. 
Report on Investigation into Modern Methods of Intre 
ducing Transition Curves Economically into Existi 
Lines of Railway. By R. H. Martin. [Price | rupee 
6 annas, or 2s. 3d.] Technical Paper No. 302. Ti 
Coach Painters’ Handbook and Guide. By T. Vitiirrs 
[Price 7 annas, 9d.] Delhi: The Manager of 
Publications. . 
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| Instrrurion oF Nava Arcurrects.—The Council 

| the Institution of Naval Architects has awarded tly 
Sir William White post-graduate scholarship in navi 
architecture, for 1937, to Mr. A. M. Baxter, B.Sc., of the 
Royal Technical College, Glasgow. The scholarship 's 
valued at 1501. per annum and is tenable for two years 


Tue Crry anp Port or Hutu.-—Issued by the (it 


of Hull Development Committee, The Guildhall, Hul 
a handbook bearing the above title contains descriptions 
of the facilities existing at what is claimed to be Great 
Britain’s cheapest port, and also draws attention to the 
close connection which prevails between the Port and 
its many successful industries. The handbook has been 
prepared principally as a means of supplying informatio 
regarding the district of Hull as a suitable locality for th« 
establishment of new industries, and, in consequence 
some of the data are given in French and German. as 
well as in English. In addition to very complete indus 
trial and commercial particulars, the volume contams 
a comprehensive description of the public services 
residential amenities, and educational facilities. together 
with an interesting historical section. The book is alse 
| furnished with several maps, including a large-scale folding 
| plan of the City, and very numerous excellent illustra 
tions. Persons interested in trade and_ industria 
matters may obtain copies of the handbook on applica 
| tion to the secretary of the City of Hull Development 
Committee. 





HANDBOOK ON ELEcTROPLATING.—The _ thirteenth 
edition of a volume published by Messrs. W. Canning 
and Company, Limited, 133-137, Great Hampton 
street, Birmingham, 18, entitled Practical Handbook « 
Electro-Plating, has been issued. The first edition o! 
|the volume appeared as long ago as 1899, while the 
twelfth edition was published in 1934. The work 1 
intended to serve both as a practical guide to modern 
electroplating and as a reference book for persons 
engaged in the industry. It is divided into five sections. 
respectively dealing with grinding and polishing. electre : 
plating, cleaning, the processes of electrodeposition, ane 
| bronzing, lacquering and enamelling The processes 0 
electrodeposition described include the plating of nicke 


chromium, copper, brass, silver. gold, cadmium Th 
tin, lead, the platinum metals, and electrotypmg - 
on such 


information 
temperatures, 
vats, 


are 


book contains a vast amount of 
matters as the preparation of solutions. 
current density, the suspension of articles im the 
agitation, anodes, &c., and the instructions giver ; 
always precise and to the point The work is particular y 
well illustrated, and an adequate index is provided. 
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ENGINEERING. 








CarpirFr, Wednesday. 


Welsh Coal Trade.—Cheerful conditions ruled in the 
Welsh steam coal trade throughout the past week. Only 
a disappointing amount of new business was concluded, 
however, and customers in practically all the principal 
trades continued to display only a meagre interest, 
while there was still no sign of any seasonal expansion 
in demand. Nevertheless, exporters had heavy orders 
remaining on their books and current production moved 
off steadily. In several instances operators were hard 
pressed to keep pace with deliveries under standing 
contract commitments and a shortage was experienced 
for some of the favoured grades. Most concerns held 
sufficient contract business to ensure a steady outlet for 
the greater part of their production for some time ahead, 
and consequently sellers were showing reserve in regard 
to forward business, in anticipation of an acute shortage 
of all kinds, which is expected to develop as soon as 
the seasonal buying activity commences. Stocks of 
most kinds have been practically eliminated. Best large 
coals were well booked ahead and firm prices were quoted. 
Other large kinds were comfortably placed and steady. 
Small coals were only very sparingly offered and 
washed sorts were particularly difficult to obtain for 
early delivery. The dry sized descriptions were again 
a strong feature. Stems for these are almost un- 
obtainable over the remainder of the year and con- 
sequently recent high figures have been well maintained. 
Throughs met a moderate demand. Cokes were active 
and high figures ruled, while patent fuel and pitwood were 
in quiet supply, but unchanged. 


Iron and Steel.—A good level of production was gener- 
ally maintained in the iron and steel and allied trades of 
South Wales and Monmouthshire last week, and there 
was no sign of any slackening in activities. Most pro- 
ducers were fully occupied in executing deliveries under 
old contracts and new business was still difficult to 
arrange. 








SHEFFIELD, Wednesday. 
Iron and Steel.—The steady improvement in overseas 
business is reflected in the growing volume of inquiries 
received by the Sheffield Chamber of Commerce, and 
among these may be mentioned inquiries from Belgium 


for Bessemer steel billets for cable wire and for 
steel, tools and machinery; from Paris for machine 
knives; from South Africa for agricultural tools ; 
from Iraq for files, saws, agricultural tools and 
machinery ; and from Northern India for files, car- 
penters’ tools, engineers’ hammers, lawn mowers, 
brass case tubes and gunmetal fittings. Steel pro- 
duction is being maintained at a high level, and 
the year’s output is almost certain to constitute a 
record. Sheftield’s sales of railway rolling stock are 
asswning bigger dimensions, while locally-made steel 


is expected to be used in large quantities in connection 
with improvement plans at both the City’s main stations. 
\ Sheffield firm of heating and ventilating engineers has 
contracts on hand from the Birmingham Hospital Centre, 
Sheffield University extensions, and from H.M. Office of 
Works. Good business continues to be done in chilled, 
grain and alloy rolls, and machinery used in the produc- 
tion of refractory materials. The special steel branches 
are busily occupied. 

South Yorkshire Coal Trade.—Business is steadily 
improving on export account. Best hards are in good 
demand, while secondary steams are being shipped in 
bigger tonnages. Washed steam coal has advanced 6d. 
per ton. Exports from Hull, Immingham and Grimsby 
last week totalled 54,068, as against 21,669 tons in the 
corresponding week last year. Latest charterings to 
load include one from Hull to Buenos Aires, for 
7.000 tons. No marked change has taken place in the 
inland position, and industrial fuel is in strong demand. 
The housecoal market has developed more activity, while 
gas coke continues firm. Foundry and furnace sorts find 
ready sale. Quotations are: Best hand-picked branch, 
26s. to 278. 6d.; best South Yorkshire, 23s. 6d. to 25s. ; 
best house, 21s. to 22s.; best kitchen, 17s. 6d. to 19s. ; 
best Derby selected, 22s. 6d. to 23s. 6d.; best Derby 
seconds, 21s. to 22s.; best Derby brights, 18s. 6d. to 
20s.; best large nuts, 17s. 6d. to 18s. 6d.; and best 
kitchen nuts, 16s. 6d. to 17s 


coal 








Tue Russtan IceBREAKER “ JoserH STALIN.” —The 
large Soviet triple-serew steam icebreaker, Joseph 
Stalin, was launched recently at the Orjonikidze Shipyard 
in Leningrad. The vessel, which is intended to be the 
flagship of the Russian Arctic fleet, has a displacement 
of 11,000 tons, a length of 347 ft. 9 in., a beam of 76 ft. 1 in. 
and a depth of 65 ft. 7in. No data are available regard- 
ing the type of her engines, but we understand that each 
of the three will develop 3,350 h.p., and that steam will be 
supplied to them from nine boilers. The hull has been 
specially reinforced, steel ribs being placed 12 in. apart 
throughout the whole length of the vessel, while those 
parts which will receive the full impact and pressure of 
the ice are reinforced by plates from 1} in. to 2 in. thick. 
Space for a large seaplane and two small aeroplanes, as 
well as a launching catapult, is provided in the stern 

the vessel. She will also carry four 3-ton and two 
1}-ton electric cranes, four lifeboats, each capable of 
holding 38 persons, two cutters and several other craft. 
including a motor barge. Her bunkers are capable of 
holding 4,000 tons of coal, and she will be able to carry 


NOTES FROM THE NORTH. 


| Guiascow, Wednesday. 


Scottish Steel Trade.—There has been no change in the 
state of the Scottish steel trade over the week, and the 
activity which has prevailed during recent months is as 
pronounced as ever. The demands of consumers are 
not easily overtaken at the present time, and with the 
improvement in general trade the steel output of to-day 
falls considerably short of the requirements of industry. 
Production is at its maximum, as all available plant is 
running full and makers are doing their utmost to cope 
with the demands of their clients. The home trade is 
absorbing most of the current output, but overseas 
customers of long standing have not been neglected, 
and recently the tonnage exported has shown a marked 
increase. The Colonies are the principal destinations of 
the shipments of late, and this also refers to light sheets, 
which, at present, are a very active market. Orders for 
all classes of sheets are very plentiful, and production is 
being maintained on a high level. Prices are very 
steady, and the following are to-day’s quotations :— 
Boiler plates, 11/. 18s. per ton; ship plates, 112. 8s. 
per ton; sections, 111. 0s. 6d. per ton; medium plates, 
131. per ton; black-steel sheets, No. 24 gauge, in mini- 
mum four-ton lots, 15/. 15s. per ton, and galvanised 
corrugated sheets, No. 24 gauge, in minimum four-ton 
lots, 192. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Active conditions still rule in 
the malleable-iron trade of the West of Scotland, and 
not only have producers plenty of orders on hand, but 
the raw material position has improved to some extent, 
and the output of bar iron is now considerable. The 
re-rollers of steel bars are also better placed for raw 
material, but are finding it difficult to satisfy all their 
customers, who are keeping up a constant pressure for 
supplies. The current prices are as follows :—Crown 
bars, 13/. 15s. per ton for home delivery, and 131. 5s. 
per ton for export; and re-rolled steel bars, 111. 18s. 
per ton for home delivery, and 111. per ton for export ; 
and No. 3 bars, 131. 5s. per ton, and No. 4 bars, 131. 15s. 
per ton, both for home delivery. 

Scottish Pig-Iron Trade.—Unchanged conditions pre- 
vail in the Scottish pig-iron trade, and output is at its 
peak. The number of furnaces in blast remains at 15, 
and no intimation can yet be made with reference to 
any probable increase. The present production is 
unequal to the demand, and shipments have lately 
arrived from India, the United States, and England. 
Firm prices are ruling, and the following are the current 
quotations :—Hematite, 61. 3s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 13s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 28, amounted to 593 tons. 
Of that total, 85 tons went overseas and 508 tons coast- 
wise. During the corresponding week of last year the 
figures were 63 tons overseas and 88 tons coastwise, 
making a total shipment of 151 tons. 








Shipbuilding Contracts.—Intimation is made that the 
Admiralty have decided to entrust the construction of 


the two minesweepers—-H.M.S. Speedy and H.M.S. 
Sphinx—of the 1937 programme, to Messrs. William 
Hamilton and Company, Limited, Port-Glasgow. The 


machinery will be constructed by Messrs. J. Samuel 
White and Company, Limited, Cowes, Isle-of-Wight. 
Messrs. The Burntisland Shipbuilding Company, Limited, 
have secured the contract to build a modern self-trimming 
collier of 4,300 tons deadweight capacity for the “ Pol- 
skarob”’’ Polsko-Skandynawskie Soucstiaibe Trans- 
portowe 8.A., of Gdynia. This vessel will be of the 
raised quarter-deck type, with the engines situated aft, 
and will be built to the latest Burntisland collier design. 
There will be four large, clear holds, specially designed 
for discharging operations by grabs, and large water 
ballast tank capacity to ensure quick passages jn unladen 
condition. The propelling machinery is to consist of 
triple-expansion engines fitted with poppet-valve gear 
to the high-pressure and the normal-pressure cylinders 
and using superheated steam. The boilers are to work 
under assisted draught, and will be supplied by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, of Sunderland. 

Scottish Shipbuilding.—While the Scottish shipyards 
are all busy, the output of new tonnage last month was 





rather under the average. The following are the 
details : 
Vessels. Tons. 
The Clyde , oa oes 21,148 
The Forth ; ‘eg a 4 7,000 
Total — ost ve ll 28,148 


that there were no launches on the 
Tay or the Dee. The Clyde total for the year to date 
is now 62 vessels of 209,094 tons. New contracts have 
lately been very few in number, and it is freely stated 
that the high cost of construction and the delay caused 
through the scarcity of steel have tended to make ship- 
owners hold out of the market foratime. During the 
past month the only merchant-vessel contracts reported 
were two to be built at Dundee and one to be built at 
Burntisland. The Admiralty work placed consisted of 
six boom defence vessels and two minesweepers. 


It will be noted 








CHARTERED Surveyors’ Instrrution.—H.M. Privy 
Council has, as from July 29, ratified the amalgamation 





| 





NOTICES OF MEETINGS. 


INSTITUTE OF METALS.—Twenty-Ninth Annual Autumn 
Meeting, Shettield, Monday, September 6, to Thursday, 
September 9. Monday, September 6, The University, 
St. George’s-square, Sheffield, 1. 7.15 p.m., University 
Reception. 8p.m., Sixteenth Autumn Lecture : “‘ Metal- 
lurgy and the Aero Engine,” by Dr. D. R. Pye. Tuesday, 
September 7,10 a.m., The University: Reading and dis- 
cussion of various papers. 2 p.m: Various works visits. 
8 p.m., The Town Hall, the Lord Mayor's Reception. 
Wednesday, September 8, 10 a.m., The University: 


Reading and discussion of various papers. 2 p.m: 


Various works visits. 7.30 p.m., The Royal Victoria 
Station Hotel, Banquet. Thursday, September 9, 
Whole-day excursion through Derbyshire. For pro- 


gramme, see page 106 ante. 
For other Notices of Meetings, see page 2 of Advertisements. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Saleable tonnage of Cleve- 
land pig-iron is still very limited, but local users are 
receiving better and more regular supplies than for a 
considerable time. With only one furnace producing 
foundry pig and obstacles to starting additional plant 
difficult to overcome, the welcome change may not be 
lasting. Foundry owners are still seeking supplies from 
other producing districts. Deliveries of Cleveland pig 
are largely against old contracts. Makers have still 
embarrassing arrears of delivery to deal with, and are 
disinclined to sell, except in small lots, for monthly 
supply. Merchants are handling more tonnage than for 
quite a lengthy period. A considerable proportion of the 
iron passing into second hands is promptly used to 
discharge much overdue, shipment obligations to Con- 
tinental customers. Fixed minimum _— are at the 
level of No. 3 quality of iron at 101s. delivered within the 
Tees-side zone. 

Hematite.—Distribution of East-Coast hematite iron is 
heavy. The bulk of the make is passing into direct use 
at producers’ adjacent consuming works, but deliveries 
to buyers are on a considerable scale, and include parcels 
to overseas customers, to whom shipment was due many 
months ago. New business is not easily put through. 
Makers have sold as extensively as they care to commit 
themselves, and merchants are not in a position to accept 
orders customers are prepared to place. Quotations 
remain at the equivalent of No. 1 hematite at 123s. 
delivered to North Eastern England and to Scotland. 

Basic Iron.—All the basic iron produced is needed for 
makers’ own steelworks. The price is fixed at 100s., 
but is quite nominal. 

Foreign Ore.—Occasional transactions in foreign ore 
are recorded, after individual bargaining, on terms that 
are not ascertainable. Imports—mostly against old 
contracts—continue adequate. 

Blast-Furnace Coke.—The heavy make of Durham 
blast-furnace coke is well taken up, and sellers are in a 
strong position. They have well-filled order books and 
are not disposed to embark on further commitments. 
Good medium qualities are put at 40s. delivered to 
Tees-side works, and there are buyers at that figure 
for supply over periods next year. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers have contracts that will 
keep plant fully employed well into next year. Under 
such conditions, little heed is paid to customers’ en- 
deavours to buy. Re-rollers are still calling persistently 
for larger supplies of steel semies, though the shortage 
has been eased by increased imports of Continental 
products and larger output of home works. Finished 
iron firms have extensive contracts to execute, and 
finished-steel manufacturers have virtually no tonnage 
for the market. Enormous quantities of steel are passing 
into use for structural work, shipbuilding and engineer- 
ing, and exports are on as large a scale as conditions 
permit. Quotations are steady and firm. For home 
trade, common iron bars are 131. 5s. ; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151, 28. 6d. ; steel constructional rivets, 
161. 58.; steel boiler plates, 111. 18s. ; steel ship, bridge 
and tank plates, 111. 8s. ; steel angles, 111. 0s. 6d. ; steel 
joists, 111. Os. 6d.; tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 15l. 15s. ; and galvanised corrugated 
sheets, No. 24 gauge, 191. 10s. 

Scrap.—The scrap market is steady. No. 1 heavy 
steel commands 69s.; machinery metal is readily taken 
up at 90s.; and the minimum figure for heavy cast-iron 
is 87s. 6d.; but light cast iron is in ample supply, and 
is on sale at from 70s. to 71s. 6d. 








= 





Tue Grorce Bennie RAILPLANE.—In the recent 
Maybury Report on Aviation, the importance of easy 
communication between landing grounds and centres 
of populations was emphasised and the possibility of 
using the George Bennie railplane for this purpose was 
suggested. To recall public interest in this subject, 
Mr. George Bennie recently exhibited a film showing the 
construction of his railplane car in the Dalmuir Works of 
Messrs. William Beardmore and Company, Limited, 
and also its erection and operation on an experimental 
length of line, which was built over the Milngavie 


of the Scottish Estate Factors’ Society and the Faculty | branch of the London and North Eastern Railway. 


enough drinking water, &c., to permit of long Arctic | of Surveyors of Scotland with the Chartered Surveyors’ | Details of Mr. Bennie’s proposed system were originally 


ruises, 


| Institution. 12, Great George-street, London, S,W,], 


published some years ago. 





“N]-GHNFAOT)) MOVAT, AVATIVY ‘N[-ONIUBAOD OL BOMBA SHOVUY, AVAVTIVY 


_[SEPT. 3, 1937. 








NG. 


“‘AVag? IVLYOg do LNAWNFAOUOANTAY ‘asvq 


EERI 





N 


Oli 
'Z, | 


E 





8 ‘uoydis98 “I 404 
‘NOGNOT “UAANIONA ONIVIOSNOO “AO'USNI'M'VY “TIVGGIS ‘¢ LUadOUu “uN 


LY0090 S-THUVA LV DNIGTIO€ NOMLIGIHXA MAN FAL 











‘N]-GSuUR AOD MOVU 





AVMVIIVS “eZ ‘old 





ENGINEERING, Serremper 3, 1937. 


THE NEW EXHIBITION BUILDI§G 


MR. ROBERT J. SIDDALL, \.MIng) CO 


(For De scriptions ye Pa 








Fic. 6. Roor axnp SuspeNpED CEILING IN Maryn Hatt. 





PLATE XIII. 


Lbigg AT EARL’S COURT, LONDON. 


M.INsp, CONSULTING ENGINEER, LONDON. 


Descriipti we Page 24-).) 


neem! | lel bebe! al 
ee fr | i be 


Py er oe tt 


Date = 2 48 








vet 


Warwick Roap ENTRANCE. 


sPRUy SP - 








‘iG. 7. Marx Hatt Saowrne Swimmine Batu AnD SEATING. 











in 


Fe 
plete 
com! 
the « 


Ww 
Orde 


AUSTE 


CANAT 


DENM 





_surr. 3,2 1937-] 


ENGI NERRING. 

















ENGINEERING. 


Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of ee readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists F—— this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC “ ENGINEERING,” LESQUARE 

ADDRESS LONDON. 

TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

£3 


For the United Kingdom .................... 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £ 3 0 
For all other places abroad— 
Thin paper copies................ £3 3 0 
£3 7 6 


Thick paper copies 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The chargs for advertisements classified under the 
Headings 01 Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 


Saturday morning, otherwise they will be 
taken as correct. 


All accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘“‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








— = 


AGENTS FOR “ ENGINEERING. 2 


\ Gordon and Gotch, Limited, Melbourne ; Sydney : 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney : 
lait Book Company, 8, Spring-street, Sydney ; Parsons Bros. 
Pub Hishing © ompany, 280, Castlereagh Street, Sydney. 
I a and Company, Townsville, North Queensland. 


AUSTRALIA : 


W. C. Rigby, Adelaide, South Australia; Tait Book Com- 
_ »p ah, 39, Queen-street, Melbourne, C.1. 
BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 


W. H. Smith and Son, 71 75, Bid. Adolphe Max. 

CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau, Godsbanegade, 1. 


: DINBURGH : John Menzies and Company, Limited, Rose-street. 

RANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 

rE! weer : Hermann J. Fromm, Potsdamer Str. 214, Berlin, 
Q 


“Lascow : William Love, 219a, Argyle-street, John Menzies and 
nany, Limited, West Nile-street. 
D. B. Taraporevala, Sons and Company, 
Bombay. 
ITALY: U. Hoepli, Milan. 
and any post office. 
7 - AN, Tokio : Maruzen Company, Limited, and all branches. 
. ERPOOL : Mrs. Taylor, Landing Stages. 
nnn HESTER : John Heywood, Limited, Deansgate. 
EW ZEALAND: Gordon and Gotch, Limited, 
. Auckland and Christchurch. 
/RWAY, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade 
41 and 43. 
OTH AFRica: Central News Agency, Limited. 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth. 
Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 
SOUTH AMERICA: Mitchell’s English Book Store, Cangallo, 
576-580, Buenos Aires. 
TASMANIA : Gordon and Gotch, Limited, Launceston, Hobart. 
NITED STATES, New York : For subscriptions, The International 
News Company, 131, Varick-street. For advertisements, 
Foreign Publishers Representatives, Inc.,67, West 44th-street. 


INDI4 . 
Hornby-road, 


Anonima Libraria Italiana, Torino, 


Wellington, 


s 


Head Office— 


CONTENTS. 
PAGE 
The New Exhibition Building at Earl’s Court 
Cine. 0th 245 
Ownership of Drawings, Plans and Specifications 247 
The United States Waterways Experiment Station 
I ccssiscrcncisbinicarminannieserennsgubicties 249 
A Combined Slide-Rule and Calculator _.... 251 
IE PIII aicigcosdcisassmancasoaceapenatee . 252 
“a Plant for Trawlers at Fleetwood Docks 
(IUlus.) ... Betas Lie ‘ 253 
Tenders " 256 
Launches and Trial Trips. Laisticieh -sslihaabememneonstdiciite 256 
Contracts... iced 256 
Personal . 256 
Books Received .. 256 
Notes from the South-West. 257 
Notes from South Yorkshire 257 
Notes from the North 257 
Notices of Meetings 257 
Notes from Cleveland and the Northern Counties 257 
Soil Research eee 
Hydro-Electric Power in Ontario 260 
Rolling Stock at the Paris Exhibition 261 
Notes .. ; 261 
Literature.—A Text Book of Trigonometry. Prin- 
ciples of Heating, Ventilating and Air Condition- 
ing. The Mechanics of Turbulent Flow. Knick- 
ung Kippung Beulung ........ 262 
The National Physical Laboratory 263 
British Standard Specifications for Fuel Oils 265 
The Repair of a Large Stone-Crusher 265 
Letter to the Editor—The Solution of Bue ‘kling 
Problems by an Approximate Method 265 
Trailer with Adjustable Reach for —_ Loads 
(Illus.) . 266 
Engineering Training and Educ ation 266 
Single- and Multi-Spindle Boring Machines (Illus. 267 
The Thickness of Galvanised Coatings ... 268 
A Graphic Integrator and Differentiator (Illus. ) 268 
The Properties of Modern Pewter . 269 
270 


Marsh Buggy (Jllus.)... 
Notes on New Books........ ss ware 2 
Catalogues eens a 
‘ ENGINEERING ” Patent Record (Illus. ) 272 
One Two-Page Plate—THE NEW EXHIBITION 
BUILDINGS AT EARL’S COURT, LONDON. 


‘—E NGINEERING 


FRIDAY, SEPTEMBER 3, 1937. 





No. 3738. 


Vol. CXLIV. 


SOIL RESEARCH. 


Since the properties of soils form the common 
factor in a large number of sciences, widely varying 
methods of comparison are to be found in the mass 
of useful information which has been accumulated 
in the past. This is mainly due to the fact that 
agriculturalists, industrial chemists and geologists 
have examined the matter from their particular 





points of view, which naturally differ from that of | tion 
civil engineers, who study soil in regard to the 
construction of dams, levees and embankme ents, 


as well as a material for the foundations of structures 
and roads. We, as a profession can, nevertheless, 


| common interest, as the effect of climate results 
in soils with certain chemical constituents being 
distributed geographically in much the same 
regular order as are plants and animals. Specified 
climatic zones are accordingly associated with 
particular types of flora, fauna and soils. In 
| Europe and Asia, for instance, where on the average 
| the temperature increases and the rainfall decreases 
from the north southwards, the soils are distributed 
peal to the climatic belts. Here the silica- 
content of clay is high in the northern latitudes 
and that part of the temperate zone covered by 
conifers and deciduous forests, while the content is 
low in the tropics where high temperatures and 
heavy rainfalls occur. These remarks do not, 
however, apply to the north of the American 
continent—especially the southern part—since 
there the isohyetal lines usually run at right-angles 
to the isothermal lines, and the geographical dis- 
tribution of soil does not follow the north and 
south directions as in the case of Eurasia. That is, 
high-silica clays are commonly encountered in the 


humid and northern part of the United States of 
America, the silica content decreasing as the warmer 
regions of the south are approached ; also, acidic 
soils are associated with the eastern part of the 
continent, and alkaline types with the arid regions 
of the west. 

It would therefore seem that something might be 
gained by arranging the study of the principal 
problems along international lines, with the object 
of making comparative surveys of the chief proper- 
ties of soils, in much the same way as certain 
questions in astronomy are carried out by observa- 
tories in different parts of the world. An interesting 
part in the progress of engineering consequently 
may be considered to lie with the International 
Conference on Soil Mechanics and Foundation 
Engineering, which held its first meeting at Harvard 
University Jast year, whose Proceedings have been 
recently completed in three volumes.* The reports 
by various laboratories engaged on this class of 
research makes manifest the notable advances 
made during the past two decades in particular, 
one aspect of which is exhibited in the descriptions 
of the numerous devices referred to in connection 
with the tests for water-content, consolidation 
and structure of earth generally. While it is 
here neither possible nor necessary to give a 
detailed summary of the experimental work 
recorded, attention may be drawn to the measure 
of success achieved in using models of gelatin for 
the purpose of estimating the shearing stresses on 
the Fort Peck Dam, in Montana, for this is a note- 
worthy application of photo-elastic methods. 

A perusal of the reports emphasises the need for 
standardisation in the way of testing, since equal 
importance cannot be attached to all the properties 
mentioned. The order of importance depends on 
the kind of problem under consideration ; a study 
based on the Atterberg limits for moulded samples 
would be of direct value in matters pertaining to 
earth-dams, but not so in connection with the 
settlement of clay situated in deep marine deposits, 
where the relevant properties must be obtained 
with the aid of specimens in the undisturbed state. 
On the question of sampling generally, it is well to 
remember further that the characteristics of a 
specimen of soil depend on whether or not it refers 
to the layer of earth which is subject to seasonal 
changes. The layer in question is that part of the 
earth’s crust in which the soil undergoes periodic 
changes in some of its properties, due to the expan- 
sion and contraction caused by rain on the one hand, 
and frost on the other. If a sample is taken from 
within that layer, the experimentally derived 
characteristics determine its suitability for surface 
loads such as may be produced by traffic. If, on 
the contrary, the specimen represents the earth 
below the layer affected by atmospheric conditions, 
|it may be examined for compressibility, elasticity, 
|shearing strength, and the capacity for bearing 
loads. It is, moreover, probable that the study of 
clay is sometimes carried out without due atten- 
being given to the mineral contents of the 
material, and it is possible that some of the appa- 
rently contradictory results recorded in the above- 

















| mentioned Proceedings arise mainly from neglect 
wl : | of this partic int. 
| weliiee much of the data collected on a subject of | particular pols 


In fact, recent work done 
by the Illinois State Geological Survey lends strong 
support to the view that nearly all the chief proper- 
ties of clay are functions of the chemical composition, 


rather than the water-content and size of the 
particles. 
The matter was illustrated by reference to the 


preliminary work involved in the San Francisco- 
Oakland Bridge, by Mr. D. E. Moran, consulting 
engineer to the scheme, who mentioned the appreci- 
able swelling which was observed in the samples 
taken for the purpose. Some of the specimens 
increased in volume to such an extent as to cause 
fracture of the ends of the containers when brought 
to the surface, and in certain cases the phenomenon 
continued for weeks afterwards. Similar, but more 
pronounced, increases occurred, it is reported, in 
the samples taken from the borings for the Hudson 
River Bridge, when it was estimated than an 

* Proceedings of the International Conference on Soil 
Mechanics and Foundation Engineering, June 22 to 26, 





1936. Volumes I, IL and III. Cambridge, Mass., 
U.S.A.: Graduate School of Engineering, Harvard 
University. 
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increase of at least 3 per cent. had taken place | Canal has decreased from 0-000187 to 0-000167 
in the pertinent dimensions of specimens taken | in the past thirty-five years, while the mean slope 


from depths exceeding 100 ft. Samples 16 in. 
long initially, might extend as much as } in. 
during the first 10 minutes after arriving at the 
surface, and that might doubled in 


increase be 


value during the succeeding few weeks in the labora- lifted by amounts that exceeded 4 ft. at certain 
the | points on the site, whence the need for the precaution | 
presence of marsh gas, which expanded on release of | taken to prevent tilting of the structures on this 
the external pressure and so led to the observed | account. 


tory. These changes were attributed to 


changes in volume, and this opinion was supported | tions ” 
, syn 
by the discovery of an inflammable gas in some of | equivalent to the total weight of the building | 


the samples. It is thus evident that chemical 


analysis should supplement the data relating to the | 


physical properties of soils 

A number of the papers presented at the Confer 
ence referred to the soil-analysis undertaken for the 
above-mentioned bridge, at the eastern approach 
of which special drainage treatment was effected, 
to accelerate the settlement of the material deposited 
and thereby stabilise the soil laterally. The peculiar 
nature of the earth led to the development of a 


special sampling device in investigations which 
subsequently resulted in the utilisation of “ sand 
piles’ for consolidating the material. As an 


indication of the measure of success obtained with 
the procedure, it may be added that laboratory tests 
showed an increase of from 20 to 25 times in the 
of for the treated 
compared with the untreated ones. The method 
offers another advantage, in that it proved to be 
inexpensive, for 431 ft. of roadway was treated by 
cutting 84 holes, each 28 in. in diameter and 48 ft. 
in length, at a cost of only 9-24 dols. a hole. The 


rate consolidation 


| from 0-00060 to 0-00075 in twenty-five years. 
|another instance, after excavating 14,000 tons of 


| 


| nature in the mass. 
| 
small 


| 
| 


specimens | 





tions is a point which deserves careful consideration 
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21 | duning the previous twelve months. This number 
of included 26 cities, 98 towns, 275 villages, and 383 
the main sewers has, on the contrary, increased | townships. As has previously been explained, th. 
In| Commission’s area is grouped into 12 systems 
within which individual municipalities, rural power 
districts and large consumers are supplied in bulk. 
The total output of all the systems during the year 
was 6,996,578,453 kWh, compared with 6,918,967,095 
kWh in 1934-1935, an increase of 77,611,358 kWh. 
This output established a record in the history of 
the Commission. It included 5,832,382,762 kWh. 
which was generated in the 50 stations of the 
Commission, and 1,164,195,691 kWh which 
purchased. The peak load was 1,317,643 h.p. 

The rise in output was, however, met without any 
great engineering developments or extensions to 
generating plant being necessary. The growth of 
the load in the mining districts, particularly in that 
of Patricia, led to a second station being built at 
| Rat Rapids, on the Albany river, while an extension 
'to the Ear Falls plant on the English river was 
|begun. The completion of the Abitibi Canyon 
|scheme also made additional supplies available in 


earth for the foundations of a building, the ground 


These include the use of “* floating founda- 
in which the weight of earth excavated is 
The fact that this “ cineritic ” material was 
is capable of sustaining itself with negative inclina- 


concermne d. 


on the part of investigators, for the soil is essentially 
a mixture of fine vitreous particles having a jelly-like 
It is easily seen that tests with 
specimens may fail to reveal important 
properties of such soils, and geological data should 
be of value in these circumstances. This is particu- 
larly so where the permeability of a soil may be 
hundreds of times greater in the horizontal than in 
the vertical direction, such as in the case of the|the districts of Sudbury, Timiskaming and Coch- 
large generating station known Svir III in jrane. The improvements undertaken _ included 
Russia, since this may be partly inferred from/one at the intake of the Ontario Power station. 
the fact that the foundations rest on a horizontal! This was rendered necessary by the unprecedently 
strata of Devonian formation. low water levels which have been reached in Lak 

The significance of the limiting conditions for | Erie and on the Niagara River during recent vears. 
given characteristics of Ss vil is one of the outstanding As a result, the difficulties due to ice increased. 
problems in this kind of research. In seepage, for | An attempt was, therefore, made to counteract these 
example, capillary phenomena predominate on the by erecting flashboards along the greater part of 
average during the initial stages, but this factor|the overflow from the outer forebay, in order to 


as 


| may well be of minor importance when the subse- | reduce the inflow and thus the amount of ice drawn 


leads to a hole of 6 ft. in diameter,/jn. To effect a further improvement, a bridge 





| 
series Of experiments carried out on the site with | quent piping 
the obje ct of determining the pressure due to water. such as occurred on a dam situated in the State of 
conditions 


by means of a standpipe device, should be of | New York. A knowledge of these 
service in finding the distribution of load on founda- | should facilitate an application of the most effective 
tions of compressed soil, and in estimating the rate | method of treatment, by liquid cement, an emulsion 


of bitumen, or other chemical solutions. There is 
also the electro-chemical method of hardening clay, 
on which a paper was contributed to the Conference 
by the Technische Hochschule, at Berlin, but the 
practical value of the procedure remains to be 


at which consolidation takes place and thus in- | 
fluences the horizontal component of the force on | 
earth-dams similar conditions. | 
These are obviously matters of first importance in 
cases where the horizontal movement produced by 
hydrostatic saturated soil is liable to 


initiate forces that exceed the shearing strength of 


constructed under 


established. 

[t is thus seen that the experimental study of soil 
touches many spheres of research, since the chief 
Another of thi value of | problem is that of examining the physical and 
research was given in the papers devoted to the | Chemical conditions which make for equilibrium 

in the constituent particles. Statistical methods of 
analysis will doubtless elucidate the subject when 
sufficient data have been collected for the purpose, 
and in this manner exhibit special properties in 
their proper relation to the whole group of charac- 
teristics. This point of view merits due attention 
|at the outset in a comparatively new study, when 
the danger to be avoided is that of drawing general 
limited of reliabl 


pressure on 


the material. 

illustration practical 
methods of design and construction for some of the | 
bridges over the Danish fjords, where the relative 
configuration of the strata has necessitated the use 
of piles measuring up to 118 ft. in length. While the 
of mud and soft certain 
amount of cohesion and can stand at quite steep 


lavers strata possess a 


slopes during the work of excavating, the bearing 
capacity of the carth is inadequate for vertical 








loading. In consequence of this, Professor A | conclusions from a amount 
Kngelund has evolved a successful method of information. 
onstructing the necessary foundations, in which 


the piles are arranged with batter in such a way as 
to secure vertical, as well as horizontal, stability. 
Owing to the fact that such bridges as those over 
the Little Belt, and the Lim fjord at Aalborg, ar 
founded direct on clay and mud, having thicknesses 
up to 56 ft.. novel methods of construction wer 
used in the foundations. Interest was added to the 
papers on this subject by the wide variety of circum 
in Denmark, for a slightly 
different procedure was followed in the case of the 
bridge over the Great Belt, since the largest piers 
are built in 147 ft. of water, on a bed of clay that 
presented some difficulty in working. 


HYDRO - ELECTRIC POWER 
IN ONTARIO. 


Tue twenty-ninth annual report of the Hydro- 
Electric Power Commission of Ontario, which covers 
| the year ending October 31, 1936, deals with what it 
is to be hoped will be the conclusion of a none too 
satisfactory chapter in that body’s history. Between 
the middle of 1926 and the end of 1930, the Com- 
mission entered into four contracts with a number 
of power companies in Quebec, which provided that 
various blocks of 25-cycle power should be accepted 
for their Niagara system. These blocks would 
have reached a total of 731,000 h.p. by 1936-1937, 
and would have cost 10,965,000 dols. annually. In 
addition, the supply of a maximum of 60,000 h.p. 
of 60-cycle power had been contracted for. These 
contracts were summarily repudiated by the Ontario 
Legislature in the Power Commission Act of 1935, 
which also empowered the Commission to enter 
into fresh contracts. Power therefore ceased to be 
taken under the old on November 1, 
1935. The new contracts which have been entered 
into have saved the Commission some 6,000,000 dols. 


stances encountered 


As already remarked, a large number of factors 
contribute to the che racteristics of soil in the mass, 
and, paradoxical though it may seem, a practical 
significance is commonly attached to the extreme 
set of circumstances in the general study of the 
subject. A case in point is to be found in the 
neighbourhood of Mexico City, where the subsoil 
consists of alluvial and volcanic deposits having 
a weight that varies from 88 lb. to 150 lb. per cubic 
foot. Geological, hydrological and meteorological 
agencies have here given rise to a problem of | 


contracts 


great interest, since with few exceptions every | during the twelve months covered by the present 
building in the city—as well as the surrounding | report, and have also enabled decreased charges 
earth—has settled by amounts up to 5 ft. But! to be granted to consumers on the Niagara system. 


the movement is by no means regular, because in| At the end of 1936 the Commission was serving 
the first 12 miles of its length the slope of the Gran ! 782 municipalities in Ontario, as compared with 766 








carrying needle beams was erected over the remain- 
|ing part of the overflow, so that no water entering 
|the outer forebay now passes over the overflow. 
|The velocities under the diversion walls are conse- 
| quently reduced, and less ice is drawn into the 
| forebay. Any small ice accumulations that do 
}occur can be flushed out by removing the needle 
| beams. In addition, a wider and deeper ice chute 
| has been built at the end of the screen house to 
lenable accumulations of in the latter to be 
flushed into the river below the overflow. 
| With the erection of three further turbines in the 
Abitibi Canyon station, the installed capacity on 
on this site has reached 330,000 h.p., which makes 
it second only to Queenston with 560,000 h.p. 
The output of the individual units at Abitibi 
Canyon is, however, 66,000 h.p., which is a little 
larger than those at Queenston. They have reached 
a maximum turbine efficiency of 93-7 per cent. 
this figure being maintained over a wide range of 
loads. This station draws its supplies from a larg: 
reservoir formed by Lake Abitibi and, in order 
to increase the minimum flow, it is proposed to 
construct a further dam so that Frederick House 
and Night Hawk lakes can be used in addition. 
The Rat Rapids scheme on the Albany river at 
the outlet of Lake St. Joseph was built to supply 
|the requirements of mines about 25 miles to the 
|north. It was originally designed to generate 
| 1,200 h.p. at a head of 14} ft., but owing to the 
increase in demand, this was raised to 18 ft., making 
| the capacity 1,600 h.p. A second station on the 
same site has now been completed. This consists 
of a single vertical propeller-type turbine, in 4 
concrete casing, which is rated at 1,750 h.p. on 4 
16-ft. head, and is directly connected to a 1,500 
| kVA alternator. The Ear Falls station on the 
|English river has been extended by a 5,000-b.p- 
| vertical propeller-type unit, which operates under 4 
head of 36 ft. An investigation of some interest 
was that undertaken in connection with the proposal 
of the Canadian Niagara Power Company to build 4 
gathering dam in the Niagara river in front of the 
intake to the generating station. The purpose of 
this structure is to restore the head water levels 
which have been lowered by the recession of the Falls 
land to overcome the reduction in generating cap* 
city due to ice accumulation in the forebay. 
Considerable additions and improvements we™ 
made to the transmission lines. These included 
72 miles of line operating at 132 kV and using the 
wooden pole construction described in last year* 
lreport. This line has suspension-type insulators 
|and No. 2/0 copper conductors. In other cases, the 
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more usual steel tower construction is employed. | somewhat heavier type of railcar, which is shown, | illustrating the various welfare activities carried on 


As regards rural supply, it is estimated that about 
half of the 65,000 farms in the area are receiving 
electrical service. It has been found, however, 
that quite a large proportion of these are failing 
to make more than a minimum use of the facilities 
provided and steps are being taken to improve 
this by well thought out propaganda and a reduction 
in the service charges. The volume of work 
conducted in the Commission’s laboratories during 


the year was well maintained and the number of | 


inspections of materials and equipment showed a 
substantial increase. Among the new material 
and equipment investigated, mention may be made 
of wood strain insulators and various trans- 
mission-line comp-nents, welding electrodes, clean- 
ing solutions for cable sleeves, and alkali-resisting 
floor paints. 








ROLLING STOCK AT THE 
PARIS EXHIBITION. 

As stated in the article which appeared in our 
columns on June 18, and which dealt with the 
general features of the Paris Exhibition, the Invalides 
railway station, which now handles only electric 
services, has been placed underground and the 
space occupied by the original surface building, as 
well as a large part of the space below street level, 
has been utilised for the construction of a building 
in which the railway exhibit is housed. This is of a 
miscellaneous nature, and includes an interesting 
display of modern railcars. Although steam rail- 
cars were employed as long as forty years ago in 
this country for dealing with certain classes of 
local traffic, the railcar in general has not come into 
use here to anything like the extent which is to be 
seen in Continental countries, where the 
conditions are generally more favourable. In many 
cases a relatively low density of population, resulting 
in comparatively few main-line trains per day, 


some 


has left the track free for the introduction of railcar | 


local services, which have not only spread the 
load more evenly throughout the day, but have 
tended to create new traffic. In France, the labour 
problem on the railways has also tended to encourage 
railcars, as these can be operated with a smaller 


personnel than made-up trains drawn by locomo- | 


tives. 

With the increased comfort provided for passen- 
vers in main-line trains, particularly in the direction 
of greater dining facilities, there has been a tendency 
for the weight of normal rolling stock per passenger 
seat, to rise. With railcars, however, the move- 
ment has been in the opposite direction. Their 
design has been influenced by the experience gained 


during the development of the motor car and the | 


passenger aeroplane, and they are now built with 


a weight per passenger seat materially less than | 
Their design | 


that shown by ordinary rolling stock. 
has tended to approximate to that of road vehicles, 
with the production of a car which, while quite 
satisfactory as an independent unit, has too light 
an underframe to make it suitable for coupling-up 
as part of a normal main-line train. Lightness has 
also at times been achieved by reducing the overall 
height, while various efforts have been made to 


reduce the size of the power unit by streamlining the | 
| ferry. 


car. 

The Paris Exhibition display contains various 
railcars which illustrate these points. In view of | 
the fact that there are stated to be 250 cars of the 
type in use on the French railways, the 68-seater | 
Renault railear, which is shown, may almost be 
described as of a standard type. It weighs 30 tons 
empty, and is driven by a single 12-cylinder engine | 
running at 1,500 r.p.m. Mechanical transmission 
is used. A car of the same class, but intended for 
higher speeds, is the Bugatti, which has an empty 
weight of 31-5 tons, and is fitted with two 200-h.p. 
engines, one at each end. These run at 2,200 r.p.m. | 
mechanical transmission again being employed. 
The body is divided into two passenger compart- 
ments with lavatory accommodation between them. 


‘eats are provided for 76 passengers. The car is | 


designed to run at speeds of from 66 km. to 80 km. 
per hour in local services, 85 km. to 105 km. per | 

. . . . | 
hour in express services, and is capable of attaining | 


speeds of from 110 km. to 120 km. per hour. A 


|@ six-coupled streamlined tender locomotive shown 


j}and which has an underframe and draw-gear 
|designed so that a normal trailer coach can be 
attached, has an empty weight of 46 tons, and is 
provided with seats for 58 passengers. The car is 
designed so that various power units may be 
jemployed ; with a 265-h.p. Renault engine running 
}at 1,500 r.p.m., the car will work up to speeds of 
| 60 km. per hour in local service and 80 km. per hour 
| in express service. 

In the electric railway section, one of the striking 
exhibits is a 1,500-volt direct-current high-speed 
|electric locomotive built by the Alsthom Company 
| for the electrified main-line sections of the Western 
|and Orleans-Midi Railway. It weighs 122-5 tons. 
| It has four driving axles and a bogie at each end. 
Each axle is driven by twin-geared motors mounted 
on the main frame. The motor shafts carry a 
pinion at each end driving gear-wheels which are 
|coupled to the driving wheels through quills. 
| Each motor is of 500 h.p., giving 4,000 h.p. on a 
one-hour rating, for the locomotive. The weight 
on each driving wheel is 19 tons. The locomotives 
which have a length over the buffers of 16-8 m., 
| have a maximum speed in service of 120 km. per 
hour. The Alsthom Company have now delivered 
| locomotives for these services, which are covering 
| from 15,000 km. to 20,000 km. a month. A German 
|electric locomotive with A.E.G. equipment is also 
shown. It is also of the four driving-axle type, and 
| has pony trucks at each end. It weighs 109 tons, 
| and is fitted with motors of 4,320 h.p. The Italian 
| State Railways exhibit a four-coach electric train 
| operating at 3,000 volts, and of the type in use 
| between Bologna and Naples, a distance of 627 km., 
which is covered in six hours. 

Diesel traction is represented by exhibits from 
Germany and Denmark, the former country show- 
ing a workmanlike looking 1,400-h.p. locomo- 
tive of this class fitted with an eight-cylinder 
M.A.N. engine and hydraulic transmission. It has 
six coupled driving wheels, and weighs 75 tons. It 
is capable of maintaining a speed of 100 km. per 
hour. The mechanical parts of the locomotive 
were constructed by Messrs. Krauss-Maffei. The 
Deutz Company, of Cologne, also show a Diesel 
locomotive. This is intended for light railway work, 
and is of 65h.p. It weighs 15 tons, and has a speed 
of 30 km. per hour. The Danish exhibit is a 
1,100-h.p. Diesel-electric train such as is used on 
the run between Esbjerg and Copenhagen. 

There are a number of coach and wagon exhibits- 
One of these is a steel bogie coach constructed for 


| the French railways by a rolling-stock combine. In 
| it, weight has been reduced by the use of welding 


for the underframe and body. The steelwork 
around the draw-gear has been stiffened-up to with- 
stand collision stresses. In some of the compart- 
ments the flooring and upholstery have been omitted 
so that the framework construction can be seen. 
The Belgian State Railways also show steel bogie 
coaches. These are intended for local steam service, 
and bear a resemblance to some of the stock recently 
put into service on the French Western Railway. | 
Although, as is usual at foreign exhibitions, there is 
no direct technical representation of British rail- 
ways, there is on view a 12-ton insulated van for 
perishable traffic on the Dover-Dunkerque train 
This is built to British standard loading 
gauge, but as illustrating the fact that that standard 
is not yet universal in this country, it is of interest 
to note that it carries a notification to the effect 
that it must not be run over the Tunbridge Wells 
line, nor on the District and Metropolitan Railways. 
A further example of passenger rolling stock is 
furnished by a coach of the type employed on the 
electrified sections of the Swedish State Railways. 
Among other exhibits, which may be mentioned in 
conclusion, are a neat-looking four-wheel bottom- 
discharge hopper wagon of 21 tons capacity. It is 
shown by the Talbot Company, of Aix-la-Chapelle, 
a firm which specialises in stock for mineral] traffic ; 


by the Polish State Railway ; and a large model of 
a mechanically-operated track-laying train shown 
by the Russian Railway Administration. This 
latter exhibit is, however, in the Russian pavilion, 
not in the Railway Building. The ground floor of 
the latter building is largely devoted to exhibits 





for the benefit of the personnel of the railways. 
Their extent suggests the reflection that matters of 
this kind are, perhaps, being carried rather far by 
public services which are not paying their way. 








NOTES. 
THe Farture or Gravity Dams. 

Ix connection with the articles on “The Failure 
of Gravity Dams,” published on pages 215 and 242, 
ante, it should have been stated that these have 
appeared in our columns by the kind permission of 
the United States Bureau of Reclamation. The 
translation on which the articles were based was a 
confidential technical memorandum prepared for the 
Bureau by Professor 8S. Shulits while on its staff, 
and the presentation of the summary in our columns 
was made possible by special arrangements with the 
Bureau and Dr. Kelen, to both of whom our thanks 
are tendered. 


CENTENARY OF THE Lif@x ScHoon or MINES. 

The Ecole des Mines, Liége, which enjoys a de- 
servedly high reputation among European seats of 
technical learning, was founded in 1836, the few 
technical courses which were provided prior to that 
date at the Faculty of Science of the University of 
Liége having proved inadequate for the increasing 
needs of students. The School, the full title of 
which is Ecoles Spéciales des Arts et Manufactures 
et des Mines, became the Technical Faculty of the 
University of Liége in 1893. As a teaching estab- 
lishment it has grown and prospered under the able 
guidance of eminent professors, among whom may 
be cited Messrs. A. Dumont, L. G. and L. L. de 
Konnick, L. and E. Trasenster, A. Gillon, V. Dwel- 
shauvers-Dery, H. Dechamps, H. Hubert, W. Spring, 
E. Gérard and A. Stévart, and a testimony to its 
worth is furnished by the large number of foreign 
students who, for many years, have attended its 
courses. With the gradual expansion of technical 
education in recent years it was realised that the 
buildings of the Faculty, erected in 1892, were 
becoming inadequate, and some time ago the Uni- 
versity authorities prepared a scheme for the 
erection of entirely new premises at the Val Benoit. 
With the exception of the mechanical-engineering 
building, which is still in course of construction, 
all the new premises of the Technical Faculty have 
now been completed. They comprise a chemistry 
and metallurgy building, a civil engineering and 
mining building, a steam and electric power station 
and a thermodynamics laboratory. The premises 
are now being occupied in readiness for the new 
session in October. The new buildings will be 
officially inaugurated in November, this ceremony 
constituting a portion of the centenary celebrations 
of the Ecole des Mines which have purposely been 
postponed from 1936 until the present year. The 





celebrations are being organised with the co-opera- 
tion of the Association des Ingénieurs Sortis de 
l’Ecole de Liége and, although the actual date has 
not yet been fixed, a programme which will include 
a number of interesting functions and visits is being 
prepared. The secretariat of the Centenary cele- 
brations is at 12, Quai Paul van Hoegaerden, Liége, 
Belgium. 


RESEARCH PROGRAMME OF THE WLLLIAM 
FroupE LABORATORY. 


THE 


The conclusion, in the present issue, of our annual 
review of the ship propulsion research work at the 
William Froude Laboratory at the National Physical 
Laboratory, makes it appropriate to refer to the 
summary, issued by the Department of Scientific 
and Industrial Research, of researches to be con- 
tinued and new investigations to be undertaken in 
the immediate future. The programme approved 
by the Advisory Committee is divisible into three 
main classes, covering, respectively, experimental 
work with models with the object of securing 
systematised design data, partially experimental 
work of an exploratory character, more especially 
in connection with propellers and their relation to 
hull design, and, thirdly, work connected with the 
general theories of ship movement and propulsion. 
In the first classification will be included a continua- 
tion of the work on the hull and propeller design 
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of coasting vessels, originally undertaken at the 
request of the Shipbuilding Employers’ Federation, 
and on the efficiency of twin screws as affected by 
their position relatively to the hull. The latter 
subject, it will be recalled, was discussed at the 
1936 spring meeting of the Institution of Naval 
Architects, in a paper by Dr. G. Hughes. A new 
series of tests is to be made with a hull having a 
cruiser stern, to ascertain the effect of vertical 
position, and will be followed by others with the 
screws further aft. The work to be continued in 
the second category will include additional research 
in the design of propellers of low pitch ratio under 
varying blade conditions, and also some of the 
experimental work with model hulls in rough water. 
These researches are intended as contributions to 
the general development of ship design technique 
and, although no immediate application of the 
results is envisaged, it is believed that they will 
ultimately prove of value to the industry. The 
third sub-division of the programme includes the 
analytical work, already begun, of calculating the 
wave resistance of forms which are defined by 
algebraic equations, the series under examination 
varying continuously in their angles of entrance. 
It is anticipated that this investigation will throw 
light on the effects of variation of form resistance 
with angle of entrance, and of the decrease of wave 
resistance at the stern due to viscous effects. 
The summary mentions, also, in referring to the 
continuation of the study of the possible effect of 
helm and yaw upon propulsion, especially in twin- 
screw ships, that opportunities to obtain data from 
actual vessels, in connection with this subject, 
would be very welcome. 


Tue Cost or Pustic CLEANSING SERVICES. 


At a period of the year when the litter problem is 
again attracting an attention that is only too well 
deserved, some topical interest attaches to the 
statistics of the public cleansing services adminis- 
tered by local authorities in England and Wales. 
The costing returns for the year ending March 31, 
1936, recently issued ‘by the Ministry of Health, 
do not differentiate between the routine sweeping 
of streets and emergency duties resulting from such 
public occasions as bank holidays, ordinary and 
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exceed 20s. per ton, Sheffield recording 19s. 2d., 
although the average length of haul there is 
4-8 miles to the point of disposal. The longest 
hauls are found in Banstead, Surrey (10 miles) and 
Penge (6 miles), the respective charges being 
16s. 4d. per ton and 17s. 4d. per ton. It is difficult, 
however, to make any equitable comparison between 
the costs in different districts without taking into 
account many more details than it is practicable 
to include in a return of this nature, such as the 
type of mechanical vehicle employed, the degree to 
which packing is resorted to, and the severity and 
distribution of the gradients to be negotiated. 








LITERATURE. 


oe 
A Text Book of Trigonometry. 
and J. E. THompson. London : 

Limited. [Price 12s. 6d. net.] 
DuRING recent years the treatment of elementary 
mathematics has changed considerably, divining 
lines between the subjects tending to become more 
and more obliterated. This is particularly the case 
with trigonometry, as this subject is now regarded 
more as an introduction to modern analysis than 
as a mass of formule and their applications. 

The book under review, by Messrs. Cowles and 
Thompson, is clearly presented in the most modern 
style. One of its features is the excellent and 
thorough manner in which it covers the groundwork 
of the subject. Circular measure is used throughout, 
and this departure from convention enables the 
more general cases to be treated and avoids con- 
siderable confusion when the more advanced work 
is reached. The chapter on polar co-ordinates and 
complex numbers will be found of great value to 
the student, as the latter is frequently puzzled by 
what are called imaginary and unreal quantities 
and fails to find a logical basis for the extension of 
trigonometric reasoning to them. Practical appli- 
cations in surveying and astronomy are dealt with, 
but these require no special knowledge. In the 
treatment of series expansions, trigonometric and 
exponential functions are discussed and the relation- 
ship between the two is clearly shown ; this should 
prepare the student for some of the particular 
difficulties associated with the expansion of infinite 


By W. H. H. Cow rss 
Chapman and Hall, 








special, but the state of the processional route after | series. 

the Coronation ceremonies was sufficientevidence| Each chapter contains a number of well-chosen 
that national laxity in this respect accounts for | worked examples, and the large number of problems 
an appreciable fraction of the annual expenditure | given at the end of each chapter should furnish the 


on cleansing services, now nearing 11,000,0001. | student with sufficient exercises to acquire pro- | 


From the engineering point of view the principal | ficiency. 

interest of the returns lies in the increasing mechani-| The book will be found particularly suitable for 
sation of the process of refuse collection and the | the elementary student and also for those of more 
more hygienic methods now being employed for | advanced standing who may wish to revise and 
both collection and disposal. The number of | extend their knowledge beyond the limits of the 
townships relying solely on horse-drawn transport | ordinary elementary textbook. 

for these purposes is steadily diminishing, and it is | a ' 
interesting to note, also, that the container system 
of collection, which enables the refuse to be taken | 
directly to the dumping point without exposure to | 
the atmosphere, continues to make progress, eight | 
authorities employing this method exclusively.|Tu1s book follows a previous work by the same 
Unfortunately, it is not yet the universal practice | author and contains, in addition to the material of 
to weigh all refuse handled, and figures for overall | the earlier book, data on the developments in the 
averages are, therefore, to some extent approxi- | field covered which have taken place since the date 
mate, but in respect of those areas in which accurate | of that publication. The treatment is, in general, 
records are kept, it appears that the weight dealt | of a good technical character, some sections being 
with, per 1,000 persons per day, had increased | treated in a very full manner. 

from 14-2 cwt. in 1934-35 to 14-9 ewt. in 1935-36, The first chapter deals with the methods of appli- 
representing an increase of about 260,000 tons, | cation to buildings of the apparatus for heating and 
while the combined cost of collection and disposal | air conditioning, gives descriptions of plant, and 
plains to some extent the run of ducts and piping 





Principles of Heating, Ventilating and Air Conditioning. 
By Proressor ArtTHuR M. Greene, Jr. New York : 
John Wiley and Sons, Incorporated. London: 
Chapman and Hall, Limited. [Price 22s. 6d. net.] 


during the same periods had fallen from 17s, 1d. | ex 
to 16s. 10d. per ton. The basis of computation |in a building. 
varies slightly in successive years, but in general | 

it appears that the cost of disposal tends to remain | psychrometric and effective temperature charts. 
stationary or even to fall, while the cost of collec-| A chapter on heat transmission through walls 
tion increases. The report does not discuss the | contains very useful data and calculations, the 
reasons for these tendencies, but it is to be expected | treatment of this problem being well done. There 
that the cost of collection will rise as suburban | is considerable descriptive matter relating to radi- 
districts are extended outwards and local authori- | ators, together with a discussion of the problem of 
ties continue to expand the definition of what | heat transmission from them. Methods of calcu- 
constitutes collectable domestic refuse. The | lating the heat required for rooms are set out in 
initial cost of changing over to mechanical vehicles | detail with useful examples. Descriptions of the 
must also affect the figures in certain cases. The | systems for direct steam heating follow with data 
highest costs are found among the Metropolitan | and examples, including pipe sizes, for installations. 
boroughs, that for Holborn reaching 25s. 2d. per ton. 
Few of the provincial towns and urban districts 








pipes is considered. 


The properties and conditioning of 
air next receive attention, this section covering 


In addition, the associated problem of insulation of 
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Hot water heating is dealt with in a very similar 
manner, and again useful examples are presented, 
Indirect steam heating, with its problems of air 
flow, air ducting, and measurement of air flow, 
follows. Both gravity and plenum systems are 
dealt with and once again the treatment is complete. 
A section is devoted to fans and their characteristics, 

In the next chapter, data and calculations relating 
to unit heaters are given, with descriptions of certain 
designs. There are also descriptions of various 
American designs of air-conditioning plant. Follow- 
ing, are sections dealing with warm air, furnace 
heating and descriptions of various types of furnaces, 
boilers and heaters. There are also described various 
types of automatic control for heating and air- 
conditioning apparatus generally. A short chapter 
deals with district heating, so much used in America. 

An appendix contains useful general data, as 
well as a large amount of information concerning 
the products of particular firms, chiefly American. 

Throughout the book there are valuable worked 
examples and the chapters conclude with a few 
problems. A considerable amount of design data is 
included, but some of this applies particularly to 
American practice. The book has been written for 
the engineer, architect and student, and by these 
it should be found to be of considerable value. To 
those concerned wholly with British practice, the 
fact that certain of the given data relate specifically 
to American practice may detract in some degree 
from their applicability. 


The Mechanics of Turbulent Flow. By Proressor Boris 
A. BAKHMETEFF. Princeton, U.S.A.: Princeton Uni- 
versity Press. London: Humphrey Milford. [Price 
16s. net.) 


THE hydraulics which most engineers were taught 
up to a few years ago could be described, with some 
justice, as a collection of unrelated problems, lacking 
any general underlying theory and tending as the 
result of experimental research to become over- 
burdened with empirical coefficients. The work of 
Darcy and Bazin, brilliant and useful as it was, 
typifies that state of affairs, and while Osborne 
Reynolds, ably supported by Rayleigh, Stanton and 
Blasius, achieved a famous advance towards 
unification, it required the stimulus of aeronautical 
development to place the general problem of tur- 
bulent fluid motion on a firm theoretical basis. 
particular, the analytical genius of Prandtl and von 
Karman, applied to experiments which, like those of 
Nikuradze, were of a more systematic and comprehen- 
sive nature than had previously been possible, has 
| presented a new and convincing aspect of fluid 
mechanics which engineers cannot afford to dis- 
regard. 

Much of this advance has occurred within the 
last few years, and its original sources are in 
scattered, foreign publications. Professor Bakh- 
meteff, himself an authority on fluid mechanics, is 
well abreast of all important recent knowledge on 
the subject and his book presents, with some 
amplification, the substance of a course of co- 
ordinative lectures delivered at Princeton Univer- 
sity in 1935 under the William Pierson Field Founda- 
tion. A notable and attractive feature of the 
author’s exposition is that he directs his attention 
specifically to hydraulic engineers and deals through- 
out with the applications of theoretical fluid 
mechanics to flow along pipes of circular cross- 
section. While this is natural, inasmuch as a pipe 
offers many simplifications both in theory and 
experiment, it has the advantage of enabling the 
reader, under the author’s guidance, to correlate 
present ideas with previous, better-known exper!- 
mental results. Starting with the familiar concept 
of the hydraulic gradient, the author develops the 
fundamentals of stress and velocity distribution in 
laminar flow, introduces the idea of the Reynolds 
number and demonstrates by experimental results 
the distinct effects of turbulence and boundary 
roughness. The way is thus prepared for considera- 
tion, first of Prandtl’s ‘“ mixing length” and 
boundary layer, and secondly of Kaérman’s laws of 
velocity deficiency and transverse distribution 10 
turbulent pipe flow. Here the author's mathe- 
matical presentation, while always convincing, * 
a good deal simpler than that of the original sources, 
and is readily followed with recourse to no more 
than an elementary knowledge of the calculus. 
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Even without this qualification, few engineers will 
have difficulty with the concluding lecture where 
rational expressions are formulated for the resist- 
ance to flow along rough and smooth pipes from 
which the relations between pressure gradient and 
discharge may be simply evaluated. 

Professor Bakhmeteff gives the impression of 
having himself assimilated these theories of pipe 
flow with a prior knowledge of the older engineering 
hydraulics, and of appreciating the difficulties of 
newcomers to the same task. He has been at pains 
to explain the cardinal points on which the new 
ideas turn, and to emphasise the physical, as 
distinct from the abstract mathematical, aspects of 
the problem. Within the limitations of a short 
treatise he has achieved his primary object of 
presenting a summary of turbulent fluid mechanics 
as applied to flow in pipes which can be easily 
mastered ‘by engineers and turned to practical 
account. 


Knickung Kippung Beulung. By Dr.-Inc. FRIEDRICH 
HARTMANN. Leipzig and Vienna: Franz Deuticke. 
{Price 16 marks.] 

AmonG the many problems in strength of materials 
that have received attention in recent times, the 
problem of the loaded strut has occupied a prominent 
place. Professor Hartmann, in this book of 
200 pages, has worked up into text-book form an 
elaboration of the substance of his lectures on the 
subject at the Technische Hochschule, Vienna. 
The subject is treated in a very able manner from 
the elementary case of the simple strut and developed 
in the light of modern knowledge and theories. The 
book is divided into eight sections, of which the first 
treats of the bending of straight rods of constant 
cross-section (@) when the load is axially applied ; 
and (b) when the load is also applied axially, but the 
maximum resisting moment of the strut is not 
utilised. This section deals with the failure of 
wood and steel rods in the elastic and plastic 
regions, the breaking theory of Engesser, the 
experiments of Karman, the influence of cross- 
section, of rivets, and the factor of safety. 

Section 2 deals with the complete failure of 
straight rods of variable cross-section in the elastic 
and plastic region. This subject is dealt with by 
an approximate process and then by mathematical 
analysis. No. 3 covers the case of eccentric loading 
of straight rods of wood and iron of constant cross- 
section, first by an approximate method then by 
exact analysis, considering in turn the influence of 
cross-section, the initial small curvature of the rod, 
&e.; while section 4 considers the breaking of 
jointed rods in structural steel under the following 
headings :—Framed or built-up structs, the four- 
sided strut, and the “n”-sided strut, by approxi- 
mate and exact methods. 

The following section discusses the breaking of 
straight rods when coupled with other rods, covering 
the case commonly met with in built-up frameworks, 
while the next two deal more particularly with the 
question of buckling of girders, cantilevers and 
frameworks, both by approximate and exact 
methods. 

The last section, No. 8, deals with the bulging of 
rectangular plates by forces applied in the plane of 
the plate, the cases considered being as follows, 
viz., uniformly distributed load, bulging due to 
shearing, the effects of stiffening, the bulging of 
rolled plates under the action of continued shearing 
and bending forces. 

Every part of the work is amplified by the intro- 
duction of numerous examples, connecting the 
theoretical work with practice, and it may be 
thoroughly recommended to engineers as well as to 
technical students who wish to acquire knowledge of 
fundamental principles. The book is well illustrated, 
the diagrams being clear and of ample size, and the 
printing and general production are excellent. 








LAUNCH or H.M.S. “Somani.”—H.M. Destroyer 
Somali, the forty-fifth destroyer constructed by Messrs. 
me Hunter, and Wigham Richardson, Limited, was 
aunched from the Wallsend-on-Tyne shipyard on 
August 24. The Somali is one of the large Tribal class 
and has a displacement of 1,850 tons. She will be 
propelled by geared turbines of 40,000 s.h.p. driving twin 
mend These engines, together with the oil-fired, 
meet abe boilers, have been constructed by Messrs. 
Limit ne Slipway and Engineering Company, 
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(Continued from page 239.) 
WiLt1aM FroupE LaBoraTtory —(continued). 


Rolling. Effects of Rough Water on Resistance, 
Propulsion and Pitching.—Although the majority of 
tank tests on resistance and propulsion are conducted 
in smooth water, the influence of waves and other 
aspects of rough weather are well realised at the 
Laboratory, and, as is well known, a wave-making 
machine is fitted at the outer end of the Alfred 
Yarrow Tank for the study of these effects on the 
model scale. A noteworthy investigation of a 
related, but somewhat different, problem has been 
made during the year in connection with the rolling 
of ships when under way. For this purpose actual 
waves were not utilised. Instead, the model was 
towed up to speed at a fixed angle of heel, and then 
released, records being taken of the subsequent 
rolling motion. An interesting practical point arose 
for consideration when it was discovered that the 
waves produced by the rolling model were rapidly 
reflected back from the walls of the tank. It was 
consequently found necessary to maintain the 
forward speed of the model above a certain limit, 
so that in the time occupied by the wave motion 
it had moved sufficiently ahead to be clear of the 
reflected wave. 

On the general question of the influence of rough 
sea weather on ship behaviour and performance, a 
very comprehensive research, comprising tank tests 
and observations at sea, has been in progress for 
a number of years, and has recently reached the 
stage at which conclusions of great value and 
importance can be formulated. So far as con- 
cerns the tank trials, it was evidently necessary to 
compare the performance of the same ship models 
successively in smooth and in rough water. Three 
different self-propelled hulls were accordingly used 
for this part of the work, all having different forms 
and detailed characteristics, but all generally 
representative of the twin-screw, high-speed passen- 
ger boats used on the cross-Channel service, measur- 
ing about 400 ft. in length and capable of speeds 
up to nearly 30 knots. Each model was fitted in 
turn with the same pair of three-bladed screws, the 
performance data of each shaft being separately 
recorded. In the rough-water tests, waves of 
height corresponding to 6 ft. at sea were used, the 
wave-length in different tests being varied from 
140 ft. to 530 ft. From the point of view of ascer- 
taining the principal causes producing loss of speed 
and heavy movement of ships driven through rough 
water, the experiments have proved very enlighten- 
ing, and have revealed some remarkable effects of 
the form of the transverse sections and of load- 
water-line shape upon behaviour. In smooth water, 
for example, at speeds below 24 knots, the hull 
having a fine load-water-line forward required the 
least power, but this advantage was lost in rough 
water mainly as the result of the increased resist- 
ance to be associated with U-shaped transverse 
sections and a somewhat bulbous form of the 
fore-body, combined with pronounced V-shaped 
sections in the after-body. At higher speeds in 
smooth water, the least power was required by a 
hull having a full water-line forward and pronounced 
V-shaped transverse sections in the fore-body. In 
rough water, however, this advantage was again lost 
owing to the large wave-making resistance of this 
form of hull. On the whole, therefore, the best 
performance in rough water was given by the 
model hull which conformed most closely to the 
normal lines of a cross-Channel steamer. Neverthe- 
less, even with this form, the average increase in the 
power required against a head sea consisting of 
waves 6 ft. high amounted (as compared with the 
power in smooth water) to 5 per cent. at the lower 
speeds around 17 knots, diminishing to 3 per cent. 
at the higher speeds above 25 knots. It is very 
interesting to note the estimates of additional 
power required to overcome the resistance due to 
a wind of 20 knots (relative to the sea) which would 
produce waves about 6 ft. high. From previously 
obtained experimental data, these have been com- 
puted, for the cross-Channel type of steamer, to be 
9 per cent. at the lower ship speeds, diminishing to 
2 per cent. at the higher ship speeds. The fact that 





the resistance of such a ship at about 17 knots is 
increased nearly twice as much by head wind as by 
waves is decidedly important, and perhaps less 
widely appreciated than might with advantage be 
the case. 

These estimates of the influence of wind resistance, 
especially in the case of slow-speed ships where only 
small engine power is available, are supported by the 
second portion of this research on ship propulsion 
under adverse weather conditions, the data for 
which have been collected at sea by a member of 
the Froude Laboratory staff. The opportunity of 
these ocean voyages in eight different ships of 
various types was ‘aken, not only to study the 
primary feature of propulsion economy, but in 
addition to observe the externally imposed condi- 
tions—winds and waves—and also the general 
behaviour of the ships in such respects as steering, 
riding and keeping dry decks in bad weather, and 
freedom from uncomfortable vibration or damage ; 
all of which, while perhaps of less importance to 
shipping companies than economy of propulsion, 
are matters of serious concern to the ship’s com- 
pany. The vessels so studied, during winter 
voyages across the Atlantic, comprised the Beren- 
garia and two other first-class liners, one cabin-class 
liner, one express cargo-ship, and three oil tankers. 
At regular intervals throughout each voyage wind 
velocity and wave dimensions were estimated, power 
output was measured, and the ship’s rolling, pitch- 
ing and steering motions were automatically 
recorded. As a point of immediate interest, it may 
be noted that the relation between wind speed and 
height of waves can be approximately expressed by 
the formula :— 

Wind speed (knots) = 8 ,/ wave height (ft.) 
proposed a few years ago by Ferguson.* The 
average rough-weather wave for these eight voyages 
was about 6 ft., corresponding to a wind speed of 
nearly 20 knots. On the basis of these average 
conditions several valuable comparisons can be 
made, some of which are reproduced on page 264 in 
Table X from a recent paper to the North-East 
Coast Institution of Engineers and Shipbuilders.t 
It will be observed that the average reduction in 
speed, due to this “‘ average” bad weather, varies 
fairly proportionately to the block coefficient of 
the ship. To maintain the smooth-water-speed 
throughout the whole voyage would have required 
a margin of engine power equivalent to this loss of 
speed, and from the figures of the table it is clear 
than when the fullness of the ship exceeds about 
0-74 block coefficient, the speed loss is so great 
that only a prohibitive margin of installed power 
could make it good. Similarly, the table shows 
that the resistance increases due, respectively, to 
wind and waves are of the same order of magnitude 
for ships having block coefficients less than about 
0:75. This conclusion is fully supported by the 
generality of tank tests on full-lined ship models, 
from which also, it may be remarked, it is known 
that reduction of bow angles and easing the shoulders 
fore and after of the middle parallel body are well- 
proved methods of reducing rough-water resist- 
ance. One other valuable inference from Table X 
is that since wind resistance is relatively more 
detrimental in slow ships, a careful grouping, and 
perhaps some fairing, of deck structures on such 
ships would lead to worth-while economies in pro- 
pulsion. In the course of the investigation two 
other important reasons for loss of ship speed in 
rough weather were found to be a drop in propeller 
efficiency and the inability to use the full power of 
the engines. The first of these causes is ascribed 
primarily to the fact that, if normal revolutions 
are maintained when the speed of the ship is retarded 
by bad weather, the propeller works at an appreci- 
ably greater slip. The heaving and pitching of 
the ship also reduce propeller efficiency, though this 
is more usually the case with full-stern ships than 
with those having finer lines. Finally, it was 
observed that in certain of the vessels studied, the 
engine was unable to utilise its full power. This 
was noticeably the case where the mean pressure 
in the cylinders could be increased only slightly 
above the designed value. The point is of such 











* Trans. Inst. E. and S. in Scot., vol. Ixxvi (1933). 
+ Trans. N.E.C.1.E. and 8., vol. liii (1937). 
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interest and importance as to warrant brief amplifi- 
cation by the following argument. If speed is to 
be maintained against the increased resistance due 
to bad weather at sea, the propeller thrust must be 
increased with a corresponding increase in propeller 
shaft torque. Since the latter is directly propor- 
tional to the mean effective pressure in the engine 
cylinders, the power output has commonly to be 
reduced by slowing down the revolutions in order 
to prevent the shaft torque exceeding the safe 
capabilities of the engine and a reduction of ship 


peed necessarily follows. If, on the other hand, 
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By an even further reduction in the angle 


flap and the end of the tank with the object of | of entrance, the range of improvement was slightly 


breaking up the backward waves, but so far only a 
slight improvement has been obtained, and alterna- 
tive new methods are still undergoing trial. 

Ship Resistance.—From the outline, so far given, 
of the Froude Laboratory researches it will be 
evident that knowledge of the factors contributing 
to ship resistance, even in smooth water, is still 
far from complete. It is not altogether unexpected, 
therefore, to find that one of the tasks on which 
the Laboratory been engaged new and 


has is a 


rABLE X COMPARATIVE DATA UNDER AVERAGE " CONDITIONS OF ADVERSE WEATHER. 
~ Loas of oa pee Power Absorbed 
, atio Gace me (per cent.) (per cent.) 
Name of Biock Shaft Horse-power bag se Required to 
Ship ( t : ‘ 
hij vetticien Displacement Weather Maintain 
(K nots.) Smooth Water 
Speed By Wind By Rough Water 
Herengaria 0-60 1-27 1-0 ! ; 7) 
Montcalm 0-71 0-48 1-1 25 10 12 
London Mariner OF 0-33 1-05 24 ) 10 
Orova 0-70 0-38 1-1 ) 11 12 
Oropesa 0-745 0-28 135 3 lo 10 
San Alberto 0-742 0-23 1-7 aT) he 4 
San Tirso 0-785 0-12 2°15 | 7 42 
San Gerardo 0-383 0-17 7 224 16 53 
the design of the engine is such that the mean| systematic analysis of all the trustworthy experi- 


effective pressures in the cylinders can be varied 


considerably, or the revolutions altered without 


serious loss in engine efficiency, then a propeller | 


can be designed to transmit the full power output 
(except under very severe weather conditions), and 
the average speed for a long voyage will be increased. 
The general 
drawn that 
practical type of adjustable-pitch propeller can be 
designed the surest means of maintaining speed at 


has, consequently, been 


satisfactory, 


conclusion 


until such time as a 


sea is by a proper selection of the engine. 

\ different of rough-water 
research, but one having—in more critical cireum- 
stances-——-even greater value, bearing on the 
safety of life, in contrast to economy of operation, 
at sea, relates to the sea-going qualities of ships’ 
lifeboats or pinnaces of the type which are 30 ft. 
to 45 ft. long, and decked over with 
for some of the length adjoining the 
The remainder of these boats being open, it 
evidently a primary requirement that they 
should take as little water as possible over the 
hows when being towed or rowed against a running 
With to perfecting this and other 
qualities, tank tests on wooden models of about 
Ath full size have been made, and the experi- 
mental procedure of appraising the relative merits 
of alternative designs was the subject, on Show 


somewhat aspect 


as 


20 per cent 
bow 


Is 


Seu a view 


Day, of a most convincing demonstration in 
Alfred Yarrow Tank, which attracted the lively 
attention of the numerous Froude 
Laboratory. Three models at a time, spaced at 
equal intervals across the tank and ballasted to the 
were towed from the 


visitors to the 


requisite draught and trim, 


a turtle deck | 





frictional resistance of 
long surfaces immersed in water. Recent develop- 
ments in hydro- and aero-dynamics have had very 


mental data relevant to the 


+ 


important bearings on this aspect 
particularly with regard to the influence of Reynolds 
number and of surface roughness and irregularities 
on the skin frictional coefficient. ‘The Labcratory 


of ship resistance, 





extended to cover all speeds above that correspond 
ing to 13 knots, but there can be no doubt that, at 
speeds below that value, the reduction achieved 
as regards wave resist was more than 
pensated by augmented form resistance 
Among other practical studies directed to the 
resistance problem is a comprehensive series of 
tank tests to determine the effects of the 
contour, along with associated changes in front end 
lines, for modifications of a fairly full hull having 
a prismatic coefficient of 0-78. Two of the extreny 
variations of bow shape, but having identical stern 
irrangements, have been self-propelled by the same 





ance com 


bow 


| screw with the idea of measuring the influence of 


bow alterations on the flow of water to the pro 


peller. An extension of this work to a parent hull 


| of finer lines, having a prismatic coefficient of 0-74, 


| application, and undertaken at the 


| 
| 


| 


analysis has consequently been directed to devising | 


a new and more exact method than thos 
available of extending Froude’s data for estimating 
the frictional offered the external 
surface of a ship’s hull. 

As regards the other major component of ship 
resistance—wave making—a start made 
during the year on the calculation of the wave 
resistance of a series of bodies, approximating to 
ship forms, the lines of which are defined by algebraic 
equations so inter-related that the angle of entrance 


resistance by 


has been 


varies continuously throughout the series. It has 
been possible, as a preliminary study, to develop 
complete formule for the wave profiles in two 
dimensions. By an extension of the general 


method, the resistances of practical three-dimensional 
forms have now been calculated and the assessment 
of the separate components of resistance associated 
with the bow and stern, and of their mutual inter- 
ference as affected by such factors as the slenderness 


| . 
and lines of the intervening body, is now approach- 


the 


tank carriage by ropes so arranged that one boat | 


the others were at angles of 
yaw to trains of regular waves generated by the 
wave-making machine at the end of the 
tank. The quantity of water shipped by the models 
in a given period provided a measure of comparison 
of their performance in rough seas, and it was note- 
worthy that the least satisfactory combination of 


was head on, while 


remote 


design, speed and waves was competent completely 
to swamp a model in a surprisingly short time. As 


the outcome of tests now completed, certain features | 


of design have beer established leading to 


improved performance. and in one case which has 
been tried experimentally on the full seale, the 
tank results have been amply confirmed. 


as 


\ point of general interest concerning rough 
water tank tests is at present the subject of an 
endeavour to improve the relation between the 
height of the waves and the amplitude of the 


mechanically oscillated flap of the wave-making 
As has just been mentioned, the machine 
is situated at the remote end of the tank. and a 


machine 


practical imperfection arises from the fact that the | 


rebound against the flap of waves reflected from 


the near end wall of the tank is out of phase with | 
the flap to a degree which varies with different rates | 


of wave generation. Gear, additional to that 


ing completion. One of the shapes under mathe- 
matical consideration approximates « losely to a body 
bounded laterally by sine curves, and the theoretical 
conclusions drawn in this case are to be checked by 
some experimental results of tank tests, on bodies 
of this shape, which are already available from a 
previous investigation. It is hardly necessary to 
stress the fundamental importance of this work in 
naval architecture, first as a means of computing 


resistance —at least approximately—from _ first 
principles by contrast with existing empirical 
procedure ; and second, as an indication of the 


directions in which ship forms can be improved in 
relation to the class of service on which they are 
intended to be engaged. As exemplifying this latter 
aspect. while at the same time emphasising the 


close inter-dependence of frictional and wave- 
making resistance, reference may be made to a 
towing experiment carried out at the Froude 
Laboratory to investigate certain conclusions 


emerging from a German paper* on the analytical 
construction of ships’ lines. A ship model formed, 
fairly fully, along the recommended, and 
having a swelling at the shoulder coupled with a 
reduced angle of entrance, pre dicted to have a very 
small wave resistance at low speeds, was found on 
trial to exhibit this desirable feature, but not to 
such an extent as to reduce the total resistance at 
speeds below that corresponding to 14 knots, by 
comparison with the original hull of normal dc sign 
from which the novel shape was derived by modifi- 


lines 


Weinblum 
(1935). 


Z. angew. Math. u. Mech., Vol 


p. 205 


hitherto | 


It 


is now in progress, and resistance tests have already 
been completed on three modifications in this 
seric s. 

A related investigation, of rather more immediat 
request of the 
Shipbuilding Employers’ Federation, is concerned 
with the resistance problems characteristic of the 
important class known as coasting steamers. ‘Three 
series of tests, on models representing variations of 
the collier type of coaster, have now been c« mn pleted. 
All these hulls have been fitted with raised sterns, 
the coasting collier being generally so designed, 
ut in one series of tests, under conditions of self- 
propulsion from inboard, the additional comparison 
between raised and cruiser sterns has been made, 
the depth of the stern being adjusted to suit th 
liameter of the propeller. The tests as a 
being conducted with the hulls loaded and in 


whole 


are 


| ballast, to cover the circumstances in which much 











coastwise traffic is pursued. It is noteworthy that 
an important object of the research, perhaps with 
a view to exploring the possible economies in the 
use of internal-combustion engines for this class of 
craft, is to determine the form of hull and propeller 
most suitable for an increased rate of shaft revolu- 
tions. 

Vibration of Ships’ Hulls.—By way of concluding 
this account of the Froude Laboratory's work, 
mention may be made of some progress which has 
been made in the study of the causes and pheno- 
mena of vibration in ships’ hulls. The ability to 
predict vibration, to compute its characteristics, 
and hence by implication to remedy its major 
effects and perhaps prevent their occurrence 
altogether in future ships, would mark a great 
advance in design, especially of passenger vessels. 
For the present, accordingly, the research is being 
directed mainly to the consideration of the principal 
factors which affect the vibration of a ship; and 
to the comparison between natural frequencies, on 
the one hand calculated by taking into account 
such factors as the loading, the strength of the 
hull, and the virtual inertia effect of the surround- 
ing water, and on the other hand directly recorded 
on the actual ship by a vibrograph. Out of three 
sets of measurements recently conducted on ships, 
in only one instance has a definite critical hull 
frequency been recorded. From the whole of the 
results obtained during the past two or three years, 
the conclusion is emerging that close agreement 
between observed and computed frequencies—the 
latter based to some extent on simplifying assump- 
tions—is possible only for ships such as oil tankers 
where there is no sudden change in longitudinal 
cross section, and consequently no equivalent change 
in strength. The degree of concordance is less 
satisfactory for other types of ships, more particu: 
larly for the case of passenger liners furnished with 

the uppermost con 
circumstance that 


extensive erections above 
inuous deck. From the 

observed frequencies are usually higher than those 
caleulated, it may be reasonably inferred that the 
deck structures ‘exert a strengthening influence, 
making for increased rigidity, and must conse- 
quently be regarded, in hull vibration problems, as 
constituting an integral part of the hull girder. 
With a view to resolving any remaining uncertainty 
on these points, an opportunity is being sought t 

make observations on one or two large liners. 


the 


(To be continued.) 
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Fic. 2. 


BRITISH STANDARD SPECIFICA- 
TIONS FOR FUEL OILS. 


THE publication of a revised British Standard Speci- 
fication for Fuel Oils for Diesel Engines (Petroleum and 
Shale Oils), No. 209—1937, which was the subject 
of a recent leading article in ENGINEERING,* emphasises 
how closely the effect of technical development upon 
the selection of fuel for heavy-oil engines has followed 
the precedents of coal utilisation in modern boiler 
installations. When pulverised coal was brought to the 
notice of owners of industrial boiler plants, one of the 
chief arguments urged in favour of pulverisation was 
the ability, by this means, to employ to advantage the 
lowest grades of coal. Similar arguments have been 
advanced by the sponsors of chain-grate stokers and 
were equally justified, for it was and is possible to use 
in both systems high-ash coals which could not be 
consumed efficiently by ordinary means. It was soon 
found, however, that the best results were not to be 
obtained under such conditions, and in practice the 
majority of industrial plants burn coal of relatively 
high calorific quality. 

The parallel course of Diesel fuel technique began 
with coal dust, used experimentally in the early engines, 
but practical difficulties demonstrated that oil was 
the natural fuel. Initially, it was supposed that almost 
any variety of oil would serve the purpose, without 
particular attention being given either to composition 
or purification. Additional experience, and competition 
In Operating efficiency, soon affected a rough classifica- 
tion of oils in order of suitability; purification was 
found to be essential, especially in marine use; and 
eventually scientific study of the operating cycle, par- 
ticularly in connection with smal] high-speed engines, 
8o accelerated the developing technique of fuels that 
the British Standard Specification of 1924 was recog- 
nised as obsolescent only eight years later. Revision 
at that stage, however, was obviously premature, and 
was therefore deferred for a space, while the experience 
of makers and users of Diesel engines was canvassed 
with & view to the preparation of the more compre- 
hensive specification for fuel oils, which is now issued. 

The new specification, although bearing the same 
serial number as that of 1924, is for all practical pur- 
poses a new and distinct production, covering grades 
of hydro-carbon oils suitable for ““engines for auto- 
Motive and allied purposes,” designed to run at 800 or 
more revolutions per minute, together with other grades 
ma medium-speed and slow-running engines. The 1924 
Pecification defined four grades, without giving any 
om of the class of engine in which they were to 

sed, and confined the requirements to gross calorific 
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value, flash point, viscosity, asphalt, ash and water 
contents, and “ cold test,” or the minimum temperature 
at which the oil was to remain liquid. The new speci- 
fication divides fuels into three classes, namely, ** high- 
speed Diesel fuel” for engines running at 800 r.p.m. 
or over; “marine and industria] Diesel fuel,” for 
engines not exceeding 800 r.p.m., employed as industria] 
units or as main or auxiliary machinery for marine pur- 
poses; and “ heavy Diesel fuel,” for large engines not 
exceeding 250 r.p.m., with which facilities can be pro- 
vided, if necessary, for heating and cleaning the fuel. 
The particulars originally specified are retained, the 
former “cold test” being now designated as the 
‘* pour point,” and in addition, the specification requires 
determinations of the Conradson carbon content, 
sulphur content, and aniline point, and, in the case of 
the high-speed Diesel fuel, the distillation percentage 
by volume at 350 deg. C. A series of appendices detail 
the methods by which the tests are to be conducted, 
which are those laid down by the Institution of Petro- 
leum Technologists in the 1935 edition of “ Standard 
Methods for Testing Petroleum and its Products,”’ pub- 
lished by the Institution at its offices, Aldine House, 
Bedford-street, London, W.C.2. 

Simultaneously with the above specification, another 
has been issued, entitled British Standard Specification 
for Fuel Oils for Burners (Petroleum and Shale Oils), 
No. 742-—1937, covering two fuel oils for domestic and 
two for marine purposes, and four grades for industrial 
uses, together with the methods of testing to be em- 
ployed. The domestic oils are classified as A and B 
grades, and are respectively suitable for installations 
without and with provision for preheating the oil. 
The marine grades, C and D, are for use with pre- 
heaters in each case, and with heated storage tanks 
for grade D. For grade C, there is to be provision for 
heating the storage tanks only if circumstances make 
this necessary. A gross calorific value of 18,000 B.Th.U. 
per pound is specified for both the marine oils. It is 
considered undesirable to specify limits to the pour 
point and the sulphur content, these being left for 
agreement between the purchaser and the supplier. 
For the four grades E, F G and H, for general industrial 
oil-burning installations, the same nove applies, and 
is extended to include the ash content. For grade E, 
a gross calorific value of 18,500 B.Th.U. per pound is 
specified, and for the other grades, 18,000 B.Th.U. per 
pound. Preheaters are assumed for all four grades, with 
heated storage of G and H, and provision for heating 
storage tanks containing grades E and F. The two 


specifications, No. 209—1937 and No. 742—1937, are 
obtainable from the Publications Department, British 
Standards Institution, 28, Victoria-street, London, 
S.W.1, at the price of 2s. each net, or 2s. 2d. including 
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THE REPAIR OF A LARGE 
STONE-CRUSHER. 


Tue machines used for crushing granite at the 
Penmaenmawr Quarries, North Wales, are subjected to 
particularly heavy duty, granite being fed into them in 
large pieces, each weighing several tons. The machines 
are, naturally, specially designed and constructed to 
|meet the service conditions, nevertheless, it was 
| discovered recently that one side of the largest crusher 
| at the quarries was cracked from top to bottom. The 
| fractured side member, which is of box section and 
provided with internal webs, is of cast steel, and one 
| 
| 
| 
| 





of the cracks in it was 12 ft. long, while another was 
about 9 ft. in length. There were also a number of 
smaller cracks. It wasatonce obvious that the machine 
could not be used, and, in addition to the serious effect 
} on output, the difficulty of the situation was enhanced 
| by the fact that the machine was situated about 
1,500 ft. above sea-level. To dismantle the crusher 
and convey it down the mountain side would have been 
a long operation, while to get a new side member 
up to the site would also have been costly. More- 
over, to add to the seriousness of the situation it was 
ascertained that there was no hope of obtaining a new 
side member for same twelve months. 

After some consideration, it was decided to have the 
fractured member repaired by welding in position at 
the quarry. Messrs. Barimar, Limited, 18, Lambs 
Conduit-street, London, W.C.1, were consulted, and 
having expressed their willingness to undertake the 
| work, their welding engineers were sent to Penmaen- 
| mawrfrom London. The repair occupied several weeks, 
during which some thousands of feet of welding material 
| were used in welding the cracks and in welding-on 
| horizontal steel plates or straps to the parts of the 
| frame subjected to the greatest strain. The opportunity 
| was also taken of still further strengthening the crusher 
| by fitting to it four large steel bolsters, held together 
| by 10-in. shafts, the bolsters and shafts bcing supplied 
| by Messrs, Thos. Firth and John Brown, Limited, 
Sheffield. The repair, we are informed, was a complete 
success, and, within the time estimated by Messrs, 
Barimar, the work was completed and the crusher 
again in operation. 








LETTER TO THE EDITOR. 





THE SOLUTION OF BUCKLING 
PROBLEMS BY AN APPROXIMATE 
METHOD. 


To THE Eprror oF ENGINEERING. 

Srr,—May 1 make two comments on Mr, Noel 
Procter’s recent article on “‘ The Solution of Buckling 
Problems by an Approximate Method ” ? 

In the first place, I do not understand quite how 
Mr. Procter arrives at his expressions for the work done 
by the applied force. In his case (1), page 63, ante, 
he gives the work done as P x (the total shortening along 
the line of action of P), which is correct as the range 
from zero deflection to one of amplitude yp is a range 
of neutral equilibrium, and so P is operative at a con- 
stant value throughout. In his case (4), however, 
page 64, ante, he arrives immediately at F (2 a, + a.) 
for the total work done (see Fig. 4). Now this is 
correct, but the terms do not separate and the work 
done by F in the shortening 2a, is not F .2a,, as F 
is not constant over the range. But the result being 
correct, I am interested to know by what process 
Mr. Procter distinguishes between the a, and a, 
deflections and obtains the appropriate numerical 
coefficients. In my own more laborious way, | have 
to proceed thus : 

The total shortening along the line of action of F 
2a, +24, 
n* Yor 2re Yo 
4L° TL 
while the energy equation is :— 
the work done in a small increase of deflection 


the increase in strain energy, 


so that 
.e (Yo , 2TLYo mw EL y* 
ya (Ty 2H) 3 (BIW), 
4L L 418 
which is not Mr. Procter’s equation, but leads to an 
identical result. A similar comment applies to case 
5). Would Mr. Procter explain his direct route ? 
Then, Mr. Procter describes his method as one of least 
energy. Is this correct? In the first article surely 
there is nothing more involved than the principle of 
conservation of energy, which incidentally is much 
safer ground, as the theorems of minimum energy are 
not of universal application. Subsequently, it is 











* See ENGINEERING, page 153, ante. 


postage. 


true, Mr. Procter does use the idea of a minimum, but 
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of force and not of energy. Indeed, his applic ation | resting on the trailer bolsters. The trailer is hitched 


seems unexceptionable, as it appears to be entirely 
rational to assume that the critical condition is given 
by the least flange foree F which can cause buckling 
in any form; but this is not minimum energy, which 
would at least require justification. 
I am, Sir, 
Yours faithfully, 
G. 5. Goven. 
Engineering Laboratory, Cambridge. 
August 23, 1937. 








TRAILER WITH ADJUSTABLE 
REACH FOR LONG LOADS. 


Tue activity of building construction at the present 
time necessitates the transport of many long structural 
members by road. Frequently these are carried in a 
somewhat makeshift way on an ordinary four-wheeled 
trailer, the draw-bar of the trailer being lashed to the 
load. The considerable amount of transport of this 
kind which has to be undertaken, however, justifies 
the employment of special plant to deal with it and 
wide interest is likely to be taken in the extensible 
draw-bar trailer which has been developed by Messrs. 
R. A. Dyson and Comps ny, Limited, of Grafton-street, 
Liverpool. This consists of a two-wheel twin-tyre 
trailer fitted with two bo.sters and having an extensible 
draw-bar. The trailer is hitched to a power lorry by 
means of an ordinary coupling, as shown in Fig. 2, on 
page 265. This view shows the trailer adjusted to 
carry a relatively short load of the class for which it is 
designed to deal, while it is illustrated in its fully ex- 
tended position in Fig. 1. The minimum distance 
between the draw-bar eye and the centre of the trailer 
axle is 15ft. and the maximum 30ft. The height to the 
top of the bolster is 4 ft. 10} in., this height being arranged 
so that the load will clear the platform of the power 
lorry. The normal way in which a structural member, 
such as a fabricated column, will be carried is to clamp 
a rotating bolster to the platform of the lorry. One 
end of the load is carried by this bolster, the other 


to the lorry by an ordinary coupling and the eye at 
the front end of the draw-bar. The length of the draw- 
bar, or reach, and the position of the trailer are adjusted 
to suit the load. The load capacity of the trailer is 
6 tons to 7 tons and of the unit as a whole 12 tons. 

Drawings of the trailer, showing the bolsters and other 
details, are reproduced in Figs. 3and4. Timken taper- 
roller bearings, of oversize dimensions, are employed 
for the wheels and the tyres are twin 36 in. by 8 in. 
The brakes are 16 in. by 4 in., of the internal expanding 
type and are operated either by a hand-wheel from the 
rear of the trailer, which can be seen in Fig. 1, or 
alternatively by twin Marelli vacuum servo-cylinders. 
The construction of the reach, or draw-bar, is illustrated 
in Figs. 5 and 6. It consists of two members each 
built up of 6-in. by 3-in. channels. One member slides 
telescopically inside the other, the inside member being 
provided with rollers which run on the inside of the 
lower flanges of the outer member, so that the length of 
the reach may easily be adjusted by hand. Spring- 
loaded locking pins are provided which allow the two 
members to be secured together in any of six positions, 
giving six lengths of reach. A safety stop is also pro- 
vided to prevent the inner member from being pulled 
out of the outer. The trailer, as will be clear, may be 
used with a standard power unit, gives maximum 
support to the load with a minimum of overhang and 
is true tracking. 











ENGINEERING TRAINING AND 
EDUCATION. 


U nive rsity College of Swansea.—-The prospectuses 
of the Departments of Engineering and of Metallurgy 
of University College, Singleton Park, Swansea, a 
constituent college of the University of Wales, have 
recently been issued. The College provides degree and 
diploma courses extending over three years in each of 
the three main branches of engineering, namely, civil, 
mechanical and electrical engineering, and in metal- 
lurgy. Full particulars regarding the syllabuses of 
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the courses available, examination regulations, time- 
tables, fees payable, etc., are given in the prospectuses, 
copies of which are obtainable from the registrar of 
the College. The Michaelmas term of the forthcoming 
1937-38 session begins on Friday, October 1. 

King’s College, London.—The Faculty of Engineering 
of University of London, King’s College, Strand, 
London, W.C.2, provides systematic courses of study 
in civil, mechanical and electrical engineering, pure 
and applied mathematics, physics, chemistry, chemical 








engineering, engineering metallurgy, and geology. The 
courses, which normally extend over three years, lead 
to the degree of B.Sc. in Engineering of the University 
of London and to the diploma of the College. Pros- 
pectuses of the general-engineering and of the chemical- 
engineering courses for the 1937-38 session have recently 
reached us, and these contain detailed syllabuses 
and information regarding fees, scholarships, College 
societies and other matters of interest to intending 
students and their parents. The Michaelmas term 
opens on Wednesday, October 6. 

Sir John Cass Technical Institute—The new session 
of the Sir John Cass Technical Institute, Jewry-street, 
Aldgate, London, E.C.3, which extends over about 
36 weeks, will begin on Monday, September 20, and 
students will be enrolled on and after September 15. 
The Calendar of the Institute, which has recently been 
published, contains full particulars regarding the 
evening courses provided in pure and applied mathe- 
matics, physics, chemistry, petroleum technology, 
fuel technology, chemical engineering, metallurgy, 
assaying, geology, modern languages, and other 
subjects. The evening courses are held from 6 p.m. 
till 10 p.m.; days courses are, however, also provided 
in physics, mathematics, chemistry, metallurgy and 
navigation. Furthermore, full facilities are provided in 
well-equipped laboratories for special investigations 
and research. The instruction in experimental science 
provides systematic courses for the examinations of 
the University of London, the Institute of Physics, the 
Institute of Chemistry, the Institution of Gas Engineers, 
and the City and Guilds of London Institute. 








Lioyp’s REGISTER SCHOLARSHIP IN MARINE ENGIN- 
EERING.—The General Committee of Lloyd's Register 0! 
Shipping has awarded a scholarship of the value of 
1001. per annum, tenable for three years at a British 
University, to Mr. J. A. Smith, an apprentice engineer 
of Messrs. Vickers-Armstrongs, Limited, Barrow-in- 
Furness, and a student of Barrow Technical College. 
The scholarship is awarded under the auspices of the 
Institute of Marine Engineers on the results of this years 
examination for student membership of the Institute. 
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Fie. 1. 


SINGLE- AND MULTI-SPINDLE 
BORING MACHINES. 


Witu the development of repetition production on a 


|the column. 





A gearbox contained in the column, 
and controlled by the hand levers to be seen on the 
left, gives eight spindle speeds varying from 30 r.p.m. 
to 750 r.p.m. when the machine is driven by a constant- 


large scale, the field for single-purpose machine tools| speed motor. By utilising a pole-changing motor 


has become a wide one. 


Particularly in motor-car | sixteen speeds may be obtained with a range of from 


manufacture, is there a place for the tool designed for| 15 r.p.m. to 750 r.p.m. Gear changes may be made, 


carrying out one specific operation. Even in this 
field, however, in the smaller factory, or for special 
work, there is room for the tool which, although rela- 





if desired, while the machine is running. The spindle 
is started and stopped by the lower of the two hand 
levers to be seen at the left-hand side of the machine, 


tively specialised in its application, is none the less | in front. 


suitable for a wide variety of work within its own field. 
The two types may be illustrated by reference to the | 


The spindle feed is also controlled through a gearbox 
with two sets of change wheels. In all, nine rates of 
feed are available, divided into a group of six and a 


boring machines shown in Figs. 1 and 2 above. 
These are both products of Messrs. Hille-Werke A.G.,| group of three. The first group, which is intended for 
Dresden, Germany, for whom the English agents drilling work from the solid, has a range of from 0-02 
are Messrs. E. H. Jones (Machine Tools), Limited, | mm. to 0-13 mm. per revolution, the other group, which 
Hendon, London, N.W.9. The single-spindle machine, | is used with multi-tool boring heads, varying from 
although well suited for setting-up and maintaining | 0-4 mm. to 1 mm. per revolution. The feed is engaged 
on @ single operation, is clearly applicable to boring | by the upper of the two front hand levers shown in the 
operations of many kinds. The multi-spindle tool, on | illustration. The feed is disengaged automatically, 
the other hand, is definitely designed for boring-out | when the desired depth of bore has been reached, by 





cylinder blocks. 

The single-spindle machine, shown in Fig. 1, is 
capable of dealing with bores up to 180 mm. (7 in.) 
in diameter and is intended for work of a high degree 
of accuracy. The frame and other parts are of stiff 
construction, the spindle bearings are long, and an 
adjustable steady is provided which may be brought 
down close to the work. The range of feeds and speeds 
s also such that the machine may be used for heavy 
drilling. The general arrangement will be clear from 
the illustration. The main drive is by belt from a 
‘tandard motor carried on a bracket at the back of 


}an adjustable trip fitted to a vertical slide, which 
moves in unison with the travel of the spindle. The 
trip engages with the short arm of the hand lever, as 
will be clear from the illustration. The handwheel 
| on the front of the machine controls the hand traverse 
of the spindle. The spindle steady works on ways 
formed on the front of the standard and is set by hand 
by means of a crank lever. Clamps are provided to 
secure it in the working position. The steady is 
supported by a balance weight inside the frame and is 
easily moved. 

The compound table has a working surface of 350 mm. 








Fig. 2. 


by 1,200 mm. (13? in. by 47 in.), the longitudinal 
traverse being 800 mm. (314 in.), and the cross tra- 
verse 100 mm. (3-9 in.). The motions are controlled 
by the two larger handwheels shown in the illustration, 
the smaller handwheels being for the purpose of locking 
the two traverses. The table is furnished with a wide 
trough round the edge, and the equipment of the 
machine includes a pump, fitted in the base, for the 
circulation of the cutting fluid. A filter is included 
in the circuit. The maximum distance between the 
boring head and the table is 700 mm. (27} in.) and 
from the bedplate, with the table removed, 1,150 mm. 
(45 in.). The total travel of the spindle is 550 mm. 
(214 in.). The machine weighs 2 tons 7 cwt. 

The multi-spindle boring machine, shown in Fig. 2, 
consists of a rigid standard with machined ways on 
its front vertical face. These carry a boring head and 
a tool steady, which are arranged with both power- 
and hand-traverse up and down the ways. The 
bedplate is provided with a machined face, or work 
table 600 mm. by 1,600 mm. (2 ft. by 5 ft. 10 in.), 
having two Tee slots for holding the work jig. A trough 
to collect the cutting fluid is provided round this table. 
In the illustration, a jig for holding a cylinder block is 
shown in position on the work table, but, as will be 
understood, this forms no part of the machine proper. 

The boring head, which is balanced by a counter- 
weight inside the column, carries its power- and feed- 
drive with it, the whole forming a self-contained unit 
which moves up and down the column. The position 
of the main motor above the head on the left-hand 
side will be clear from the illustration. The feed is 
of the maker’s patented oil-drive type, giving an 
infinitely-variable rate of feed, with a range of from 
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zero to 150 mm. (5-9 in.) per revolution of the spindles. 
The hand traverse of the boring head is operated by 
the large four-armed lever on the right, but in normal! 
work this lever is also used for starting the rotation 
of the spindles and connecting the power feed. These 
motions come into operation immediately one of the 
lever arms is pulled downwards. The action is then 
entirely automatic. The boring head and spindles 
travel to a predetermined depth, which is controlled by 
the setting of trips, and then return to their upper 
positions, the spindles then coming to rest. If desired, 
in the case, for instance, of a closed-end bore, the trips 
may be arranged so that the boring-head stops when 
it has reached the end of its downward travel, the 
spindles continuing to run, The return motion is then 
engaged by movement of the hand lever. As a further 
alternative, the boring head may be fed downwards 
by hand, and in this case the trips may be set so that 
it is impossible to feed beyond a predetermined depth, 
the lever spindle being disconnected from the drive 
when that depth has been reached. 

The tool steady, which is also carried on the vertical 
ways on the front of the main standard, may be set in 
position by the hand lever, which is to be seen on the 
left in the illustration, and clamped in position. It 
may also, however, be connected to the power drive so 
that it follows the movements of the boring head, 
travelling downwards, coming to rest and rising again 
in the same sequence as the head. The steady is 
provided with renewable bronze bushes in which the 
spindles run, and to prevent damage to these bushes 
when the spindles are withdrawn upwards through 
them, a rotary brush is arranged at the lower front 
side of the steady. This brush, which only comes | 
into operation on the return stroke of the spindles, 
cleans these latter from any adhering swarf or cutting:. | 
The brush casing and the small vertical-spindle motor 
which drives the brush can be seen in the illustration. 

The spindles, which are furnished with No. 5 Morse 
taper sockets with differential-thread clamping nuts 
for the reception of the boring tools, run at 140 r.p.m., 
and the machine can deal with cored bores up to a 
finished diameter of 95 mm, (3} in.). The distance | 
from the centre of the spindles to the face of the standard 
is 300 mm. (12-9 in.), the maximum travel of the boring- 
head 650 mm. (25-6 in.), and the maximum boring 
depth 275 mm. (10-8 in.). The maximum distance | 
between the lower ends of the spindles and the work 
table is 1,100 mm. (43 in.). The distance between | 
centres of the boring spindles is fixed, but the machine 
is so constructed that the centre section of the boring 
head may be removed and replaced by another with 
spindles at a different distance apart. This arrange- 
ment allows the distance between spindle centres to 
be varied from 110 mm. (4-3 in.) as a minimum to | 
140 mm. (5-5 in.) as @ maximum. The spindles run 
in bronze bearings and have ball thrust bearings. The | 
main drive requires about 15 h.p. and the oil-pump | 
drive for the infinitely-variable gear about 3 h.p. 








THE THICKNESS OF GALVANISED 
COATINGS. 


Tue copper sulphate test for the thickness of zin« 
coatings, originally devised by the late Sir William 
Preece, was intended to be applied only to hot- 
galvanised wire, but, in the absence of any generally 
accepted alternative test, has been also extensively 
used for galvanised articles other than wire. Its | 
utility is limited to indicating the thickness and 
continuity of the deposit, no proof being given that | 
the zine coating is properly adherent, and there are 
ange ew limits to the size and shape of the articles 
or which it is suitable. With the object of defining 
broadly the types and sizes of articles for which the 
test is appropriate, and establishing the technique to 
be followed in applying it, the British Standards 
Institution has issued a Specification, B.S.S. No. 729 
1937, entitled The Testing of Zinc Coating on Galvanised 
Articles other than Wire, dealing with the copper 
sulphate test and the methods of visual examination 
The copper sulphate test is stated to be applicable 
to small articles with a coating substantially of zinc 
deposited by galvanising, sherardising, or other 
processes. For larger articles such as galvanised 
sheets, it is usual to rely on visual inspection after a 
period of storage, as any test involving the destruction 
of the zinc coating is obviously impracticable and little 
reliance can be placed on the results of a copper 
sulphate test on a small testpiece attached to the 
article owing to the disproportion in size. The articles 
covered by the recommendations comprise bolts and 
threaded components, including nuts and washers ; 
plates, bars, tubes and fabricated shapes up to 3 ft. 
in leagth and in section not exceeding 3 in. in width 
or 2 in. in diameter ; and castings, including malleable 
iron castings, angle brackets, and structural shapes 
not more than 8 in. by 6 in. by 4 in. in overall dimen- 
sions or 8 lb. in approximate weight, and with a 
galvanised surface not exceeding about 120 sq. in. 
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It is stressed that discretion should be exercised in 
applying the technique described in the specification 
to articles other than those mentioned. Copies of the 
specification are obtainable from the Publications 
Department, the British Standards Institution, 
28, Victoria-street, London, 8.W.1, at the usual price 
of 2s. net or 2s. 2d. including postage. 








A GRAPHIC INTEGRATOR AND 
DIFFERENTIATOR. 
By D. L. C. Evans. B.Sc., M.Inst.N.A. 


THE main purpose of this instrument is to enable in- 
tegral and differentia] curves to be obtained in ship 
calculation work, but it can be equally well employed 
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for similar purposes in connection 
with general engineering prob 
lems. The principle on which 
the instrument operates is as 
follows : 

In Fig. 1,d 6 ac is an area 
bounded by three straight lines, 
ab,ca,and cd, and a curve db; 
ab and cd are parallel and ac 
is perpendicular to them; e f 
is the mean ordinate of the area 
dbac, drawn at e, the mid- 
point of c a. Take any point, 

, on ac produced. Join A f, 
and through ¢ draw c g parallel to hk f to meet a b 
ag 
ef’ 
Hence, ag 


(6043.c.) 


ca 


atg. From the similar triangles c g a, hf e, ; 
g 


e 
ca ef area ofdbac 
he he 1 
is proportional to the area of dbac and he repre- 
sents the scale of the integral curve ordinate, a g. 


therefore a g- 


To take a numerical example : Ife a = lin.,e f = 3in., 
rea ofdbac 3 sq. ins. 
and A e 4 in., then ag wee ; ac _ ea. 


0-75 in., i.e., a 0-75-in. ordinate of integral curve = 
3 sq. in, of area underlying given curve. A 1-in. 
ordinate of integral curve, therefore, corresponds to 
4 sq. in. of area underlying the given curve. Thus, 
when Ae = 4 in., the scale of integral curve ordinate 
is 1 in. = 4 sq. in.; when he =6 in., the scale of 
integral curve ordinate is 1 in. = 6 sq. in. ; and so on. 
By altering the length of Ae, the scale of the integral 
curve ordinates can be arranged as desired. 

Figs. 2, 3 and 4 show the construction of the instru- 
ment. 
which is securely attached a brass plate D, which is 





formed into a boss E, 


Fig. 4. SECTION ZZ 
Paper Level — 


It consists of a short wood straight-edge A, to | 


at its right-hand side. A hole 
is drilled vertically in this boss to house a bolt F, 
which must be free to rotate within the boss. This 
bolt has a head at its lower end, which is let into the 
lower jaw of the slotted end of a straight-edge G. 
The upper end of the bolt fits into the upper jaw of the 
straight-edge G. The latter, with the bolt F, is thus 
free to rotate about a vertical axis through the centre 
of the boss E, the butterfly nut H being tightened to 
the correct amount to allow the straight-edge G, when 
rotated by hand, to remain in any required position. 
The straight-edge G is so constructed that its ruling 
edge L passes through the axis of the bolt F. A scale 
M divided into inches and decimals of an inch, is 
attached to the straight-edge along the ruling edge L. 
A cursor N, similar to that used with an ordinary slide- 
rule, is fitted to move along the straight-edge G. The 
scale M is so fixed that, when the left-hand edge of 
the cursor extension P is at any figure on the scale M, 
P is at this distance from the axis of the bolt F. A 
sectional drawing of the straight-edge G and the cursor 
N is shown in Fig. 4. A gauge K is fixed to the under- 
side of A, so that the latter may be centred on the 
axis X X, when the instrument is being used to obtain 
a differential curve ; K is not required when obtaining 
an integral curve. 

The method of using the instrument to obtain an 
integral curve is as follows: Let OA, Fig. 5, be the 
curve of which the integral curve is required. Ordinates 
are drawn at intervals along the axis X X, viz., em, 


fn, go, hp, &c. These ordinates will, in most cases, 


be already in position for plotting OA. The mid- 
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points of Oe, ef, fg, gh, hk, &c., are found, viz., 
s, t, u, v, w, &e., respectively, and ordinates are 
erected at these points. A point x is then found on the 
ordinate through s, so that s x is the mean ordinate of 


the area Oe m. Similarly, a point y is found on the 
ordinate through t, so that ty is the mean ordinate 
of the area, me fn, and so on. Supposing the scale of 
the required integral curve ordinate to be ] in.= 8 sq. 1D 
of area underlying O A: The cursor N is moved to 4 
position where the pointer P is at the 8-in. division 
on the scale M. It is kept in this position throughout 
the work of integration. The straight-edge G is laid 
with its ruling edge L exactly over the axis X X, with 
the pointer P of the cursor at the point 4, Fig. 5. The 
short straight-edge A is held in position (the actual 
position is immaterial), and the straight-edge G 18 
rotated by hand until its ruling-edge L passes through 
the point z. The short straight-edge A is then moved 
along the side of an ordinary set-square until the ruling- 
edge L of straight-edge G passes through O. During 
this movement, the straight-edge G is simply movmg 
parallel to itself. A pencil mark m’ is then made at 
the point where the ruling-edge L intersects the 
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ordinate ¢m. The point m’ is the first point on the 
integra] curve. 

The straight-edge G is then brought back and again 
jaid with its ruling-edge L exactly over X X with the 
pointer P now at the point ¢. The short straight-edge 
A is held in position (the position, as before is im- 
material) and the straight-edge G is rotated by hand 
until its ruling-edge L passes through the point y. 
The short straight-edge A is then moved along the side 
of set-square until the ruling-edge L passes through 
the point m’. A pencil mark n’ is then made at the 
point where the ruling-edge L intersects the ordinate 
fn and indicates the second point on the integral 
curve. This procedure is carried on until a complete 
series of points m’, n’, o’, p’, q’, r’, &c., is obtained. 
The integral curve may then be drawn through these 
+= In practice, the points on the integral curve can 

rapidly obtained, and there is no possibility of error 
provided that the instrument is properly used and that 


® 7! 


Fig.6. (a) 
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Fig.8. 





confidently that the ends of the mean ordinates can be 
determined by inspection with sufficient accuracy to 
ensure that the integral curve so obtained can be 
relied upon to be as accurate as that obtained by any 
other means, whether by the use of other instruments or 
numerically. It is not necessary to the ordinates 
uniformly ; where there is consid: curvature to the 
given curve they can be closed up, and where it flattens 
out they can be spaced at greater intervals. 

The ss is the method of using the instrument 
to obtain a differential curve: In Fig. 7, let O A’ be 
the curve of which the first differential curve is required. 
The base is divided up as before, and ordinates drawn 
at the points of division, i.e., at O, e, f, g, h, &c., and 
also at the mid-points of O e, ef, fg, gh, &c. Con- 
sider the part between ordinates go’ and hp’. The 












cursor, N, Fig. 2, has 
its pointer P brought to 
any convenient scale 
division on the scale, 
M, and is kept in this 
position throughout the 
process of differentia- 
tion. The instrument 
is then applied to the 
diagram so that the 
ruling edge, L, of 
straight-edge G, lies 
along the axis X X, the 
pointer P being at the 
point v., Fig. 7. The 
straight-edge G is held 
in this position while 
the short straight-edge 
A is rotated by hand 
until the gauge K lies 
on XX. The _ short 
straight-edge A is then 
moved along the side 
of a set-square and the 
e straight-edge G rotated 
2 until its ruling edge L 
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the head-points of the mein ordinates are correctly | 
obtained. 

With regard to the latter provision, it should be 
realised that the portions of the curve given between 
any pair of ordinates are of two possible types, as 
shown in Fig. 6. To obtain the true length of the 
mean ordinate for a curve of type (a), join AB 
to meet mean ordinate at C. Trisect CD at E 
(ire., DE= >): then EF is the mean ordinate. 
For a curve of type (6), join GH to meet mean 


ordinate at J. Trisect JK at L (ie, KL = * *) 


3 
then L M is the mean ordinate. 

If the ordinates to the given curve which bound the 
Several portions of the area underlying the curve 
are sufficiently closely spaced, the curvature between 
any pair of ordinates will, in most cases, be slight, 
and, with a little judgment, the ends of the mean 
ordinates can be obtained with sufficient accuracy by 
inspection. Should the user of the instrument not feel 
competent to obtain these points by inspection, the 
more exact method, as just described, can be used, 
but, after employing this principle on a large number 
of curves of different types, the author can state 


? 








passes through the 
points o’ and p’. The 
.4 short straight-edge A 

~ is then brought back 
(carrying the straight- 
edge G with it) along 
\ the edge of the set- 
square until K again 
lies on X X. A pencil 
mark 7 is then made at 
the point where the 
ruling edge L intersects 
the ordinate drawn atv. Then vr is the mean ordinate 
of the differential curve at v. A series of points, w, 
t, 8, r, &c., is thus obtained, and a curve, which will 
be the first differential curve of O A’, can be drawn 80 
that its run will ensure that w is the head of the mean 
ordinate te the curve between O and e, ¢ the head of 
the mean ordinate to the curve between e and f, and 
soon. A glance at the relative positions of the points 
w, t, 8, r, &c., will show how the curve wil] run and, 
with a little practice, a continuous curve may be 
drawn in steps so that the mean ordinate condition is 
satisfied. 

The procedure and scale of the differential curve 
ordinates are more easily appreciated if an actual 
example is taken. This is shown in Fig. 8, which 
represents the position curve of a ship rolling unresisted 
in still water. 

If this curve, which has been reduced to half full 
size in reproduction, is differentiated, a curve of 
angular velocity will be obtained. The scale of the 
ordinates of the angular-velocity curve is obtained as 
follows : The pointer P of the cursor N was set at the 
4-in. mark on the scale M. The scales to which the 
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fore 1 in. of angular-velocity curve ordinate 
is. 1 inch of position curve ordinate in degrees 
4 (scale) x 1 inch of position curve ordinate spacing 
in seconds 


4 de 
= pr = 2 degrees per second. 

It will be noticed that, both when integrating and 
differentiating, the true positions of the head points of 
the mean ordinates were used. If the ordinates to the 
given curve are placed close to one another, the 
curvature between any pair of ordinates may be so 
slight that the head point of each mean ordinate can be 
taken as lying on the curve and there will be no need 
to obtain these points by inspection or by geometrical] 
means as has been indicated. In short, it is possible to 
employ either widely spaced ordinates when the head 
points of the mean ordinates should be obtained with 
reasonable accuracy, or closely spaced ordinates when 
the head points of the mean ordinates can be assumed 
to lie on the curve. When differentiating, it is neces- 
sary to produce the given curve slightly at each end 
so as to obtain finishing points on the differential 
curve. 

The advantages of the instrument are (a) low initial 
cost and very few working parts; (5) suitability for 
use On any size of drawing and in any position on the 
bench; (c) lightness and small stowage space; and 
(d) that the straight-edge G can be made of any length 
so that there is no limit to its scope. 














THE PROPERTIES OF MODERN 
PEWTER. 


PEWTER is one of the oldest of the non-ferrous 
industrial alloys, its commercial production dating 
from Roman times. As originally produced it was an 
alloy of tin and lead, but modern pewter is better 
described as tin hardened by the addition of small 
quantities of other metals, notably antimony and 
copper. 

ere is some doubt as to the origin of pewter, but 
its earliest production is usually attributed to the 
Chinese who, it is said, first produced it about 2,000 
years ago by the fortuitous smelting of a natural 
mixture of tin and lead minerals, thus obtaining an 
alloy of the two metals of indefinite composition. 

A typical Roman pewter contained about 72 per cent. 
of tin, and 28 per cent. of lead, although samples 
have been found that consist of practically pure tin. 
English pewter dates from the Tenth Century, and 
originally consisted of tin alloyed with more or less 
lead, the presence of which, however, was found to 
make pewter vessels liable to give rise to lead-poisoning. 
Eventually, research proved that to avoid the risk of 
lead-poisoning it was essential that the pewter should 
contain at least 63 per cent. of tin. Consequently, the 
lead content was gradually reduced, and finally elimin- 
ated from the best quality pewters, especially those 
used for the manufacture of drinking vessels. From 
time to time a number of compositions with varying 
tin content have been introduced, but modern pewter 
of good quality may be said to contain from 90 per cent. 
to 92 per cent. of tin, 2 per cent. to 6 per cent. of 
antimony, and 1 per cent. to 6 per cent. of copper. 
With high tin content the pewter possesses a good silver- 
white colour, and is capable of taking a high polish. 

An alloy having a high reputation among Sheffield 
manufacturers contains approximately 92 per cent. of 
tin, 6 per cent. of antimony, and 2 per cent. of copper. 
Modern pewter therefore is analogous to Britannia 
metal, introduced in 1805 by James Dixon, of Sheffield, 
as a substitute for the original pewter of tin and lead. 
A typical English Britannia metal contains 94 per cent. 
of tin, 5 per cent. of antimony, and 1 per cent. of 
copper. Modern pewter is also closely allied to the 
original Babbitt metal which contained approximately 
88 -9 of tin, 7-4 per cent. antimony, and 3-7 per cent. 
of copper, although the alloys now sold under this 
name vary considerably in composition. In spite of 
the fact that pewter has been in use for so long a 
period, it is only within quite recent years that atten- 
tion has been given to its constitution and properties. 
The earlier work has established the fact that in the 
ternary tin-antimony-copper alloys of modern pewter 
composition, the copper is combined with part of the 
tin, forming a more or less complete network of copper- 
tin solution, while the antimony is contained in nearly 
cubic crystals of antimony-tin solution, which are 
distributed somewhat irregularly through the tin-rich 
matrix. With regard to mechanical —— it 
has been known for some time that when cast tin- 
base alloys, such as pewter or bearing metals, are 
severely cold worked, they are to some extent softened. 
Their hardness may, however, be restored or even 
increased by subsequent heating, a phenomenon that 
has been studied by Rosenhain and other well-known 
workers. 

A further valuable contribution to the study of the 





given position curve was drawn are: } in. = 1 degree 
vertically, and 1 in. = $ second horizontally. There- | 
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composition has now been made by the research | 
workers of the International Tin Research and Develop- | 
ment Council, whose results are recorded in Technical | 
Publication Series A. Number 53, recently published. | 
This work embraces a study of the effect of cold- 
working and annealing on three tin-antimony basis 
alloys, and an examination of the effects of adding 
different amounts of copper and silver. The effects 
of the different treatments have been followed by 
measurements of Brinell hardness, supplemented by 
microscopical examination. The alloys investigated | 
contained about 3, 5 and 7 per cent. of antimony, | 
respectively, Additions of 0-5, 1 and 3 per cent. of 
copper were made to the 5 per cent. antimony alloy, | 
and similar additions of silver were made to the 7 per 
cent. antimony alloy. Dealing first with the ternary 
alloys tin-antimony-copper, the alloys containing 0 -5 per 
cent. and about | per cent. of copper resemble the | 
5 per cent. binary tin-antimony alloy in their behaviour | 
on rolling and annealing. 

~ to about 20 per cent. reduction in thickness 
the hardness increases, and on further working it sinks | 
again. At 40 per cent. to 50 per cent. reduction it | 
has the same value as in the cast condition, and after 
80 per cent. reduction the alloys are softer than in the | 
cast condition. Subsequent annealing at 100, 150, or | 
200 deg. C. causes a further softening of all specimens. 
The alloy containing about 3 per cent. of copper is 
harder than the other two, its hardness being further 
increased on cold-rolling up to 20 per cent. Further 
rolling, however, causes a much greater softening in 
the case of this alloy. After 40 per cent. reduction it the specimens containing higher proportions of alloying 
is as soft as when cast, and after 80 per cent. it has|elements. Most of the alloys are further softened if 
softened by a further 5 units. Annealing after rolling | they are annealed after rolling, but those containing 
has an effect quite different from that observed in the |3 per cent. of copper, or 0-5 per cent. to 3 per cent. 
binary tin-antimony alloys. While annealing softens | of silver recover some of their lost hardness on anneal- 
the specimens subjected to 10, 20, 30 and 40 per cent. | ing after severe working. Various quenching and 
reduction, those rolled to a greater extent are hardened | ageing treatments were without any marked effect 
by annealing. The amount of hardening increases|on the physical properties of the tin-antimony and 
with increasing temperature of annealing, and is greatest | tin-antimony-copper alloys. The tin-antimony-silver 
for specimens which have been most severely worked | alloys show an appreciable increase in hardness on 
and have therefore been softened most beforehand. | quenching, but this is rapidly lost at 100 deg. C., 
None of the annealed specimens, however, is quite as| and disappears in 100 days at room temperature.” 
hard as it was in the cast condition. The various | The hardness of two typical alloys at different stages 
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quenching and ageing treatments which were tried with | of rolling are shown in Table I, in which the figures | 


these alloys have no appreciable effect. are for the alloys as rolled and not annealed. 


TABLE I 


Harpyess or Tin ALLOYS At DIFFERENT STAGES OF ROLLING. 


Approx. Composition. Per cent Brineli Hardness 


Reduction in Rolling Thickness. 


Tin, Antimony. Copper. Silver. 
0 20 40 70 80 
92 5 3 0 17-5 : 17-2 —_ 12-1 
90 7 0 3 19-4 21-5 20-9 16-3 — 


Turning now to the alloys in which the copper was 
replaced by silver, the results obtained for the ternary | proportion of lead for cheapness; and a new variety 
tin-antimony-silver alloys are of special interest and | of pewter has recently been developed in which the 
importance in view of the fact that a pewter containing | lead is replaced by cadmium. This alloy takes a good 
a small proportion of silver has, in recent years, been lish, and is slightly harder than ordinary pewter, 

laced on the market under the name of “ Pewsil.” but so far no work appears to have been done on the 

he tin-antimony-silver alloys resemble the binary | properties of cadmium-bearing pewters. 
tin-antimony alloys in their general reaction to work- 
ing and annealing, but the properties of the latter are 
modified by the addition of silver. In all cases the 
effect of silver is to harden the tin-antimony alloy to 
which it is added, although 1 per cent. has little more 
effect than 0-5 per cent. On the other hand, 3 per 
cent. causes & pronounced increase in hardness, 

Cold working at first hardens the alloys, but after 
only about 20 per cent. reduction the hardness begins | 
to diminish, and after 80 per cent. reduction all alloys 
are softer than before rolling. The extent of the 
softening increases with increasing silver content. 
The effects of the rolling operation persist after anneal- 
ing to a greater extent than with the binary tin- 
antimony alloy. In practically all cases specimens | 
annealed after 20 per cent. reduction are harder than | 
those of the same alloy annealed after greater or | 
smaller degrees of recuction. The effect is less | 
pronounced with higher annealing temperatures, and 
vanishes in some cases with annealing at 200 deg. C. 
The alloy containing about 7 per cent. of antimony 
and 0-5 per cent. of silver, shows a slight recovery of 
hardness when annealed at 150 deg. or 200 deg. C. 
after 80 per cent. reduction. This phenomenon 
becomes more pronounced as the silver content is 
increased. In no case is the hardness of the unworked 
specimens regained in this way. 

The results of the above investigation are summarised 
as follows: ‘ The tin-antimony, tin-antimony-copper, | 
and tin-antimony-silver alloys investigated are, in 
general, hardened by slight or moderate cold rolling. 
They are softened by further rolling, however, some- 
times becoming softer than in the cast condition. The 
softening on severe working is more pronounced with 
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| be a kind of paddle boat, shown in the accompanying 


very informative. 
the machine concisely as it is a combination of a boat, 
a motor car and a tractor, being equally at home on the 
water, on dry land and in a quagmire, This combina- 
| tion of conditions obtains in the extensive swamps 
which lie along the coast of Louisiana in the United 
States, which, from geological considerations, are 
considered to overlie valuable oil fields. 
difficult country for the . 
negotiate by ordinary means, the Gulf Oil Corporation, 
Gulf Building, Pittsburgh, Pennsylvania, has developed 
the marsh buggy to enable it to be adequately explored. 
The machine consists of a chassis with four wheels, all 


physical instruments can be lowered to the site to be 
tested. This platform was dismantled when the photo- 


10 ft. in diameter by about 3 ft. wide. These are in- 
flated to a pressure of between 3 Ib. and 5 lb. per square 
inch and are constructed so as to serve a double 
purpose. When the buggy is floating their displace- 


draught of less than 2 ft. and when it is on dry land the 


It is difficult, however, to describe | 


ment is sufficient to carry its weight of 7,500 Ib. with a | c bY 
| mirror, differences as small as one part in ten million 


| 


| 


of which are driven, a driver’s seat and, at the rear, an | 
elevated platform on which optical surveying instru- | 
ments can be placed and from which heavier geo- | 
| high to enable an observer to see over the reeds of the 


graph from which our illustration was made was taken. | 
The wheels, which are made of aluminium, are 66 in. | 
in diameter and are fitted with Goodyear balloon tyres | 


| essentials a very delicate spring balance housed in an 


} 


— | water they act in some sense as paddle floats and ensure 


| 


}a 8 
| afloat the speed is slightly in excess of 6 knots. 


Some of the lower-grade pewters contain a certain | cooling system somewhat larger than the standard. 


| axle drive, and the transmission gear is provided with 


Tux title of ** marsh buggy " given to what appears to | 


illustration, indicates by its latter half the country of | 
origin of this unusual machine, but it is otherwise not | 


Obviously | air-pressure gauges, compass, ignition switch and water- 
prospecting surveyor to | temperature indicator. 


| with the regulations for such is fitted with a short 








resilience is such that springs can be dispensed with 
without discomfort to the crew. The risk of troubl 
from puncture is countered in two ways. The wheels 
themselves are formed in water-tight drums and provide 
sufficient buoyancy to keep the machine afloat even 
with all four tyres deflated. This provision is, how- 
ever, not sufficient for marsh operation and the tyres 
are, in consequence, fitted with a permanent connection 
to an air compressor driven from the engine. The 
connecting pipe leads through the hubs; a relief 
valve, to guard against over-inflation, is fitted. Should 
a small puncture occur, the air compressor can 
be started to make good the air leakage and will 
maintain the tyre fully inflated until a convenient place 
for making repairs is reached. Each tyre is fitted with 
12 treads laced to the wheel. These again serve two 
purposes. They consist of rubber tube 2 in. in diameter 
hermetically sealed at each end and provided with a 
valve through which they are inflated to a pressure of 
25 lb. per square inch. On land they prevent the tyre 
from flattening under the weight of the vehicle and also 
provide a grip in mud or soft soil. Similarly, on 

















propulsion of the vehicle. 

The buggy can be operated over smooth ground at 
of 35 m.p.h. In marshy ground a speed of 
between 10 m.p.h. and 12 m.p.h. is obtained, and when 
The 
power unit is a Ford V8 engine fitted with a radiator 









For transmission an ordinary car gearbox is used in 
series with a McCormick-Deering tractor gearbox. 
The rear wheels are driven directly from the latter and 
the front wheels by chains from the back axles. There 
is, of course, the usual differential gear on the back- 









two brake clutches, one of which controls the pair of 
wheels on each side. When afloat the machine can be 
propelled in a straight line by using all four wheels, and 
it can be steered to one side or the other by using only 
the pair of wheels on the appropriate side. On land the 
steering arrangements are similar to those of the 
ordinary motor car, but the front axle is pivoted so 
that either front wheel may rise 2 ft. above the other. 
should an obstacle be met with on either side, without 
disturbance to the chassis as a whole. The combina- 
tion of gearboxes provides 10 forward and 6 reverse 
speeds. The driver's seat is, of course, forward and is 
faced by a vertical panel. This carries on one side a 


motor horn and a pair of powerful headlights, oil- and 


















As the machine has occasionally to navigate inland 
waterways it is licensed as a power boat, and to comply 






mast at the rear carrying a white light and port and 
starboard lights forward mounted on a short folding 
bowsprit. The platform previously referred to, con- 
structed of aluminium like the chassis, is sufficiently 







swamp which frequently grow to a height of 12 ft. 
above the surface of the water. A trolley arrangement 
attached to it enables the gravimeter, which weighs 
100 Ib., to be lowered from the machine to a metal or 
wood foundaton in the surface to be examined. This 
instrument, which requires great care in levelling, 15 10 









air-tight case. The gravitational force is measured by 
an oscillating mirror and a light beam and is read by @ 
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being detectable. The differences recorded over an 
area suspected to contain a dome of rock salt, at the 
top and sides of which oil may have collected, enable 
the presence or absence of such domes to be verified. 
Another method also used by the prospectors is to 
explode a charge on the area to be investigated, and, by 
means of a portable seismograph to note the time taken 
by the tremor reflected from the underlying dense strata. 
The longer the interval required for reflection the deeper 
the solid mass, and so, by charting the results over a 
substantial area, it is possible to obtain a contour map 
of underground strata. A marked peak may indicate 
a salt dome, verification being, of course, only possible 
by drilling. The machine is fitted with a short-wave 
radio transmitting and receiving set for communication 
with the base. As the swamp country has hitherto 
proved very difficult of access, a greatly extended field 
of operations has been provided by the marsh buggy, 
and we understand that it has already proved of con- 
siderable utility. 








NOTES ON NEW BOOKS. 


Tue useful series of monographs produced under the 
auspices of the Association of Engineering and Ship- 
building Draughtsmen and published by The Draughts- 
man Publishing Company, Limited, 96, St. George’s- 
square, London, S8.W.1, has not, in the past, devoted 
more than incidental attention to the design and 
application of pumping plant for liquids or gases, but 
the deficiency has been recently remedied to some 
extent by the publication of two booklets dealing 
with branches of the subject which the majority of 
pump textbooks incline to treat somewhat super- 
ficially. Positive Rotary Pumps, Compressors and 
Exhausters, by Mr. B. Pugh, B.Sc., deals with a type 
which, for a time, was rather eclipsed by the develop- 
ment of the small centrifugal pump, but appears now 
to be recovering its position. The author considers 
that this is largely due to the demands of the chemical- 
engineering industry, but it seems likely that the 
increasing use of heavy oils and improvements in 
small worm gears have also influenced their return to 
favour. The simultaneous popularity of the small air 
compressor arises from a number of causes, among 
which the motor-car industry and the machine-tool 
industry provide numerous examples. The other 
pamphlet, Data for the Design of Axial Flow Fans and 
Pumps, by Mr. R. Poole, A.M.Inst.C.E., also deals with 
a branch of engineering design which has made great 
strides in a very short time, the advance in this case 
being undoubtedly assisted very greatly by improved 
knowledge of aerodynamics. Some familiarity with 
the progress of this science is, in fact, assumed in the 
reader, and is essential for the proper understanding 
of the subject, which the author treats very concisely, 
and with a liberal use of graphical charts. The price 
of the booklets to non-members of the Association is the 
customary one of 2s. each net, post free. 


The fourth edition of Quantity Surveying for Builders, 
by Mr. W. L. Evershed, published by Messrs. Chapman 
and Hall, Limited, at 10s. 6d. net., has enabled the 
author to incorporate the rules of, and to explain “‘ The 
Standard Method of Measurement” issued by the 
Chartered Surveyors Institution, which was revised in 
1935, and is most generally used. While quantity 
surveying is not everybody’s job, there are many 
wishing to study the subject who have been discouraged 
by the lack of precise and clear information regarding 
that most essential procedure in the art, namely, 
“taking off quantities.’’ Mr. Evershed, who besides 
being a practising chartered quantity surveyor is a 
lecturer on the subject, has long realised this deficiency 
of the majority of text-books and has given the fullest 
information on all that matters to this side of the 
work. The chapters dealing with “taking off” 
include fascimile reproductions of actual office sheets 
to show the routine systematic method of setting out 
the various items, while the examples worked out are 
taken from the examination papers of the Chartered 
Surveyors Institution—a point of considerable import- 
ance to students preparing for examinations on the 
subject. Practically all items usually encountered in 
the normal work are included in the chapters on 

taking off,” and asa good index is given at the back, 
any section may be easily found. The author has 

n to some trouble to show by numerous examples 
that the measurement of what is termed “ engineering 
work ” as against ordinary “ building work ” is equally 
part of a quantity surveyor’s work, and should not 
Present the slightest difficulty. A chapter on altera- 
tions and repairs, summarises the main points in this 
branch and gives much practical advice to the student. 
Little difficulty should be experienced by the beginner 
in understanding the sections dealing with “ Working 
Up, “ Abstracting,” ‘“‘ Billing,” “ Accounts,” and 

Preparing Schedules,” for there is little that is 
“ssumed in a beginner’s knowledge, and all steps are 
Well explained. This little volume, though written 











ENGINEERING. 
for students and from the point of view of a quantity 
surveyor, should prove a valuable reference for sur- 
veyors, civil engineers, builders and contractors. 





Chemical engineering is a rapidly expanding science 
and to deal within the limits of one volume with the 
fundamentals of the subject is a formidable task. 
The modern developments in high-temperature and 
high-pressure technique and the changes which have 
recently been introduced in methods of heating, have 
brought about increasing demands upon the chemical 
engineer, and it is essential that he should avail him- 
self of all current improvements in plant equipment. 
Elements of Chemical Engineering, by Messrs. Walter 
L. Badger and Warren L. McCabe, published by the 
McGraw-Hill Publishing Company, Limited, at the 
price of 30s., is a valuable contribution to the literature 
of the subject, as it incorporates much of the new work 
which has recently been carried out. The first edition 
is familiar to chemical engineers, and the present 
(second) edition, is a marked improvement, in that it 
has achieved a better method of presentation of a 
number of the subjects dealt with. One important 
change is that miscellaneous engineering units have 
now been replaced by applying dimensionally con- 
sistent units. A number of the chapters have been 
entirely rewritten, including those dealing with the 
flow of heat, distillation, gas absorption, extraction 
and filtration. The chapter on the flow of heat is 
divided into three main sections dealing, respectively, 
with the basic mechanisms of heat flow, the funda- 
mental quantitative methods of calculation and the 
application of these principles to the design of heating 
and cooling equipment. In the chapter on gas absorp- 
tion, the authors discuss Mach’s recent researches on 
the frictional resistance of a column of packing. It 
has not yet been possible to develop equations for the 
friction drop in towers operating under such conditions 
that the pressure drop is greater than that at the 
loading point. Recent work in various fields of 
chemical engineering is considered, including Ruth’s 
researches on filtration theories, White’s investigations 
on the power consumed by a paddle stirrer, Perry’s 
work on the numerical values of gas absorption co- 
efficients, and Dittus and Boelter’s studies of equations 
for film coefficients. The method of treatment adopted 
by the authors renders this volume unique. References 
to recent work are numerous and up to date, diagrams 
and illustrations are profuse and clear, and a large 
number of instructive problems have been included as 
exercises on the subject-matter for the reader 





The information collected over many years by 
Captain W. N. McClean, Parliament Mansions, Victoria- 
street, London, S.W.1, regarding the flow of the rivers 
in the Ness Basin, Inverness-shire, has now been 
published in convenient form under the title of River 
Flow Records. The streams dealt with are the Rivers 
Garry, Moriston and Ness, and in each case a con- 
tinuous graphical record of water levels, flows and 
storages and/or rainfall and temperature, is given, 
from September, 1929, to December, 1935. This 
information is set out in the form of sheets, the 
first of which, in the case of each river, contains a map 
of the catchment area, on which the rainfall contours 
in inches, the positions of the rain and water-level 
gauges, and of the flow-gauging sites are marked. 
There is also a general account of the survey and 
of the results obtained. A second sheet for each river 
contains a key diagram and graphical records for the 
last three months of 1929. Twelve other sheets contain 
the six-monthiy records for the years 1930 to 1935, 
inclusive. The } pw of the map is ls. 6d., and of the 
key diagram and each of the charts 2s. 6d. The series 
for any one river can be obtained complete in a port- 
folio for 15s. The sheets should be extremely useful, 
since they form a very convenient way of providing 
information which so far has only been set out in 
tabular form. 





A fourth edition of Mr. H. F. P. Purday’s Diesel 
Engine Design has recently been published by Messrs. 
Constable & Company, Limited, of London, at 24s. 
net. This is virtually a new book, being almost 
entirely rewritten, but the most useful feature to most 
readers will be the chapter on Similitude, in which the 
dimensional influences of gas flow, heat flow, lubrica- 
tion, &c., are discussed. This links up the small high- 
speed Diesel of recent years with the larger stationa 
and marine units, and it gives the reader a yard stic 
by which experience in one field can be scaled off for 
another. A chapter on mechanical efficiency has been 
written from a similar point of view, charts showing size 
and speed effects. Obviously the book is based on 
experience and practice of the most modern engines, 
and at the same time a sound theoretical basis is pro- 
vided. Two subjects that are usually omitted from even 
recent books on Diesel engines are combustion chamber 
design and temperature stresses ; to each of these the 
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author devotes an excellent chapter. More than 500 


pages of text and illustrations make Mr. Purday’s 
volume a welcome addition to technical literature. 


The modern tendency to concentrate flats and 
offices in single buildings of ever-increasing size has 
brought in its train problems of hot-water service 
which are comparatively new to the sanitary-engineer- 
ing industry of this country, though familiar enough in 
others less favoured climatically. Simultaneously a 
revolution has been in progress in the hotels of the 
kingdom, as a result of improved travelling facilities, 
and the typical spouted hot-water can has now become 
almost as much a museum piece as the hip-bath 
and the brass bedwarmer. Gradually, too, the ideal 
of constant hot water is spreading among private 
houses, whose occupants, however naturally conserva- 
tive, are not likely to accept indefinitely a lower 
standard of amenities than they are accustomed to 
enjoy in their places of employment. All these ten- 
dencies of the times combine to render necessary a 
more exact basis of design in the planning of hot-water 
systems for new and existing buildings, and although 
the standards are almost wholly empirical, careful 
observations of average demand enable the probable 
requirements to be predicted with reasonable accuracy 
when the ruling conditions are established. Records 
of this kind are kept as a matter of course by contractors 
engaged in this class of work, and a considerable amount 
of information has been published in technical papers, 
but to be really useful such information needs to be 
available in a handy form, suitable for the pocket. 
This requirement is met by a small book on Hot Water 
Service, Design and Pipe Sizing, by Mr. Sydney F. 
Greenland, recently published by Messrs. G. A. Philpot, 
Limited, Vulcan House, 56, Ludgate-hill, London, 
E.C.4, which can be commended as a thoroughly 
practical manual on the subjects indicated by the title. 
The book opens with a chapter on the composition and 
characteristics of water, followed by one describing, 
with line diagrams, the principal systems of hot-water 
supply in different classes of building, but the greater 
part of its 189 pages is devoted to the data required in 
estimating, together with a large number of worked 
examples, and brief but practical comments based 
on the author’s experience. The price, 12s. 6d, net, 
may seem rather high for a volume which slips easily 
into a side pocket and is printed in bold type, but 
is not unreasonable in view of the numerous tables and 
calculations included. 








CATALOGUES. 


Air and Water Pump.—Messrs. Mather and Platt, 
Park House, Great Smith-street, London, 8.W.1, have 
sent us a copy of a revised pamphlet, which describes a 
special electrically-driven horizontal air and water pump 
used for charging air-pressure tanks for sprinkler 
installations. 

Creep-Resisting Steels——Messrs. Hadfields, Limited, 
East Hecla and Hecla Works, Sheffield, have issued a 
small brochure giving results of tests on their new Hecla 
153 creep-resisting steel. This is a chromium-molybdenum 
type of steel specially suited to conditions in which em- 
ms under high steam temperatures is to be 
avoided. 


Reverse-Reduction Gears.— We have received from 
Messrs. Ruston and Hornsby, Limited, Lincoln, an illus- 
trated brochure describing the oil-operated reverse- 
reduction gear now being manufact by them under 
licence from Messrs. Modern Wheel Drive, Limited, and 
has been well proved in marine practice on several vessels. 
This type of gear lends itself readily to remote control. 

Motor-Car and Motor-Cycle Engine Pistons, &c.—An 
unusually complete catalogue of service to all engaged in 
the replacement and maintenance side of the automobile 
industry has been compiled by Messrs. Hepworth and 
Grandage, Limited, St. John’s Works, Bradford, and 
has recently been revised. It gives descriptions of their 
Hepolite products, including piston rings, gudgeon pins, 
liners, &c. 

Gas and Oil Engines.—From Messrs. The National Gas 
and Oil Engine Company, Limited, Ashton-under-Lyne, 
we have received a copy of a new catalogue descriptive 
of their horizontal, heavy oil engines, ranging in size 
from 10 b.h.p. to 100 b.h.p., together with a copy of the 
firm’s Bulletin dealing with the use of their towns’ gas 
engines, which are now being made of the vertical multi- 
cylinder type. 

Electric Fans, Rural Electrification.—We have received 
from Messrs. The General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, the latest 
edition of their conclegns of room fans for both alter- 
nating-current and direct-current mounted for use in every 
conceivable position. A second pamphlet deals in an 
interesting manner with the application of electricity 
to agriculture. 

Cut-Outs and Relays.—From Messrs. W. T. Henley’s 
Telegraph Works Company, Limited, Holborn-viaduct, 
London, E.C.1, we have received additions to their 
catalogues describing the Isco insulated service cut-out 
for 15 amperes working current suitable for use in flats 
and small dwellings; and also of the Henley Sharbon 
relays, which are available in four types, viz., 30 or 60 
ampere, single pole and three pole. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919 
The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 
Branch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word * Sealed" is appended. 

iny person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Speci fication, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts 


MINING, METALLURGY, &c. 

431,871. Gibbons Brothers, Limited, of Dudley, 
and W. E. Gibbons, of Dudley. Muffle. (6 Figs.) 
January 19, 1934.—The invention is a muffle of the kind 
which has a side combustion chamber disposed longi- 
tudinally to the muffle and conducting the heating gases 
out of contact with the atmesphere of the muffle. The 
object is to provide for equalising the heating. The 
muffle is provided at each side with a combustion chamber 
forrned between the side wall 9 of the muffle and a 
substantially vertical wall 10 arranged parallel with it 
to form an enclosed chamber for the heating gases. 
Each vertical wall is supported upon a sand bed in a 
trough brick 6 mounted in the side bench of the muffle, 
and projecting bricks are provided in the arch of the 
muffle to form a longitudinal projecting rib 7 to form a 
support for the top of the vertical wall. The goods to 
be treated are transported through the muffle upon kiln 
ears, which are run between the side benches and which 
are provided with supporting platforms for goods to be 
fired, and wheels. Each wall 10 is formed from refractory 


Fig.1. 
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bricks and comprises an upper member and a lower 
member, each being formed from bricks arranged side 
by side and having overlapping —. The bricks 
forming the upper member are provided with passages 13 
and these passages communicate with ——- formed 
in the tops of the bricks forming the lower member. 
Passa yes 15 com 





(431.871) 






Through the latter are transverse 
municating with the openings and extending entirely 
through the bricks in a direction transverse to their 
length. The passages 13 and 15 permit the circulation 
by convection of the atmosphere within the muffle, and 
air heated by conduction through the wall 10 from the 
combustion chamber rises in a natural flow through the 
passages 15 and 13, the atmosphere in the muffle chamber 
circulating in intimate contact with the vertical walls of 
the combustion chamber. The transverse passages 15 
are closed by tiles ‘6, so that there is no communication 
between the combustion chambers and the muffle 
chamber in which the goods are treated, and each lower 
member is provided with a seating, which is inclined to 
the length of the 15 and which supports the 
tile 16 in a position inclined both to the length of the 
passages 15 and the length of the passages 13 when the 


aes member of the wall is mounted in position. The 
tile 16 for each brick closes all the transverse ages 15 
and rests at its lower edge in a groove formed along the 


lower edge of the seating. The tiles 16 are constructed 
of carborundum. (Sealed.) 


STEAM ENGINES, BOILERS, ETC. 

447,081. Smokeless Combustion, Limited, of 
London, W. A. Maw, of London, and A. J. Hunt, 
of London. Furnace. (6 Figs.) December 13, 1934.— 
Che invention is a boiler furnace for a Lancashire, Cornish 
or Economic type boiler having return tire tubes through 
the water. The grate is built up from a number of 
similar fire bars of D-shape, each consisting of a straight 
part la and a U-shaped t 1b. The fire bars are dis- 
posed on their sides with the rounded parts 1b down- 
wards and with the —— parts la constituting the 
surface to support the fuel bed, these straight parts being 
inclined at an angle to the plane of the D upwards away 
from the front of the furnace, and having their rear 
surfaces less steeply inclined than their front surfaces so 
that upwards tapering air slots 2 are formed between 
adjacent bars when these are assembled to form the 
grate. The bars are bolted together at their sides, and 


| ber 13, 1934. 
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| thus form a unit with a grate surface and a channel there- 
under, the channel being constituted by the openings 
through the successive D-shape bars, the rounded parts 
| of which constitute the walls of the channel and being 
| indicated generally at 4. At the rear end of the grate 
| the channel 4 is closed by a plate of the same general 
shape as the fire bars but having a rearwardly cranked 
| upward extension 5a¢ which rests against the fire-bridge. 
| The front bar of the grate, however, consists of a plate of 
the same general shape as the fire bars and rabbeted at 


Fig.1 














the top to support the front end of a dead plate 8. The 
tire bar immediately adjacent to the front plate is modified 
slightly, by removing the nose, so that it may fit close 
against the rear face of the front plate. The front plate 
is formed with three apertures, namely, two circular aper- 
tures towards the sides and a rectangular aperture 10 at 
the middle. Venturi-shape tubes are bolted to the front 
| plate to cover the circular apertures and a substantially 
rectangular plate 12 having two similar circular apertures 
is supported by lateral lugs formed at its upper end 
resting on hook bolts 14 projecting forwardly from the 
plate, so that the apertures in plate 12 open into the 
rectangular apertures 10 formed in the front plate. The 


plate 12 may readily be lifted off the hook bolts 14) 


and is formed integrally with Venturi-shape tubes 15, 
each covering one of the circular apertures. A web 
extends between the tubes 15 and has secured therein 
the limbs of an inverted U-shaped handle 17 adapted to 
facilitate the lifting-off of the plate 12. Each Venturi 
tube 15 is provided with a steam nozzle 18 which is sup- 
plied from a steam pipe supported by arms extending 
forwards. In use, steam supplied to the Venturi tubes 
15 causes the necessary draught@of primary air to the 
channel 4 under the surfaces of the bars. When it is 
| necessary to remove the ash from the channel the plate 
12 carrying the two Venturi tubes 15 is lifted off and 


|a large clear space is then provided, namely, the 


opening 10, (Sealed.) 


| 447,507. Smokeless Combustion Company, 
Limited, of London, W. A. Maw, of London, and 
A. J. Hunt, of London. Furnace. (6 Figs.) Decem- 
This invention is a boiler furnace of the 


Fig.1 
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| type having a grate so constructed as to have an ash 


channel thereunder, means of closing the front of the 
channel, but having an aperture, and means to force 
mary air through this aperture. The fire door is 


inged at one side and has an aperture 3 extending over 
This aperture is covered by a hood 4 


most of its area. 


secured externally to the door and divided vertically 
to form two parallel channels. The lower parts of tha 
channels are of Venturi form, 6a. A steam pipe 7 is 
mounted under the fire door and is supported on 
brackets carried on the front of the furnace. It js 
provided with two steam nozzles, one opposite to the 
centre of each of the two passages 6a, through the 
hood 4. The steam pipe 7 is controlled by a steam 
cock which has a slotted arm 11, in the slot of which is 
engaged a pin 12 projecting downwards from the furnace 
door, so that when the door is opened the steam is 
automatically cut off from the injectors. The steam 
pipe 7 is protected by a plate 13 secured to the front of 
the furnace and which extends over it, apertures being 
provided in the plate to register with the nozzles. A 
plate 14 slopes downwards on the inside of the furnace 
door above the aperture 3. The object of this plate is 
to direct the air passing through the hood downwards 
towards the fuel bed. Two pivoted dampers 15 are 
arranged in the hood, each operated by an external 
handle to control the flow of air through one of the 
channels. Above the furnace door is a steam -injection 
nozzle 17 to supply steam for creating the necessary 
turbulence to cause the smoke to be consumed. When 
air injection is employed the furnace door may operate 
a damper to control the air flow. The grate is built up 
from a number of fire bars of D-shape, each having a 
straight part constituting the surface to support the 
fuel bed and a rounded part 186 disposed vertically 
beneath the straight part, a channel 19 being thus 
formed beneath the grate. This channel 19 is closed at 
the rear end by a plate and at the front end by another 
plate which supports the rear edge of the dead plate 22 
and is formed with two circular apertures towards the 
sides each covered by Venturi-shaped tubes and a central 
aperture covered by a removable plate 24 having two 
apertures, which are, in turn, covered by Venturi-shaped 
tubes integral with the plate 24. Each Venturi tube is 
rovided with a steam nozzle 26. Steam supplied to the 
fenturi-tubes causes the necessary draught of primary 
air to the channel 19 under the grate surface, which is 
provided with air slots by suitably forming the straight 
parts of the fire bars. When it is necessary to remove 
the ash from the channel 19, the plate 24 carrying the 
two Venturi tubes is lifted off and a large clear space is 
then provided through which the ash can be readily 
removed.—(Sealed.) 
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for the test piece in a straight line. (Se 


431,880. J. Perrier, of Selsdon. Gauge. (5 Figs.) 
February 13, 1934.—The invention relates to a gauge by 
means of which small irregularities in the surface of 
a cylinder can be detected and measured. The gauge has 
a rigid frame of generally hollow cylindrical form having 
a boss projecting laterally from it. Fitted within this 


| frame is a hard steel liner 3 and within this liner is fitted 


a cylindrical housing carrying two rows of spherical 
steel balls 5. The balls are lodged in longitudinal slots 
formed in the housing. These slots are undercut, being 
wider on the outside periphery of the housing than 
on the inside. The slots are also of such depth that 
the peripheries of the balls 5 project through the slot 
into the interior of the bore of the housing to form a row 


Fig.t.[ Ts 5 © Fig.2..— 
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(431,880) 13 
of point supports for the test piece, which is inserted 
through the bore of the housing. At the ends of the 
frame are formed two bosses within which are springs 8 
bearing on balls 9, which project through holes formed 
in the hard liner 3 and in the housing. Also formed in 
the housing is a hole with which registers a hole 12 
formed in the liner 3, and located in these holes in such 
@ manner as to project into the interior of the housing 
is a ball 13. Fitted into the boss on the frame is an 
indicator having a pointer operated by a rod 14, which 
is spring-pressed against the ball 13. When using the 
gauge, the workpiece to be tested is inserted through 
the bore of the housing so that it rests on’ the two rows 
of balls 5. Screws 15 are then turned to press the two 
balls 9 against the workpiece, thereby forcing the work- 
piece against the two rows of balls 5. These balls are 
supported in their slots against the inside periphery of 
the hard liner 3 and afford a series of point supports for 
the test piece, the point supports formed by each row 
of balls being in a straight line. The screws 15 do not 
act directly on the balls 9, but through the agency of 
the springs 8, so that the pressure exerted on the test 
piece by the balls 9 is not sufficient to prevent rotation 
of the test piece. When the test piece is located within 
the gauge, the spring acting on the rod 14 will hold the 
ball 13 lightly against the test piece. If the test piece 
is then rotated relatively to the gauge, any irregularities 
will be indicated, and the exact amount of such irregularity 
will be shown on a scale by the deflection of the pointer. 
If desired, a micrometer adjustment may be provided 
whereby the indicator pointer may be adjusted to read 
any desired value when the lower end of its rod 14 1s 
in contact with the ball 13. The balls 5 in each row 
may be housed in a longitudinal slot formed on the 
internal periphery of the frame, the slot being undercut 


so that the balls can be inserted at the open end of the 
slot, which is of such depth that the peripheries of the 


balls ject through the slot into the interior of the 
bore through the frame to form a row en supports 
-) 














on 
th 


wi 





Pas: 
righ 
of 1 
pro| 
on t 
and 
on 
is t 
tow; 
Fig, 
8 ta 
the 








es oe Uo FS 


Oo F,Oo MA 


ees @ @ 


Ss @2ec & 


SeenrerRenrr oma" 


SerorrnRrnwrroes 


me Seo: 


st 











SEPT. I0, 1937., 


THE UNITED STATES WATERWAYS 
EXPERIMENT STATION AT 
VICKSBURG. 


(Continued from page 251.) 


In addition to the indoor model described in our 
gst article, Mississippi problems have been studied 
by a number of outdoor models, as will be evident 
on examination of Fig. 1 on page 193 ante, showing 
the general lay-out of the station grounds. There 


will be found on the lower left-hand side such titles 
as Mississippi No. 1, 


Head of 


Mississippi No. 5, 








‘Fig. 18. Ourpoor Mississrppt Mopet. 
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are the Greenville Bends, with which the last 
article was largely concerned. Two other interest- 
ing views concerning cut-offs are Figs. 20 and 21, 
which give an idea of the scale on which this work 
is carried on. The first is a view of the Yucatan 
cut-off, and shows the channel templets stored in 
the background ; the second shows the Diamond 
Point cut-off model. The position of both these 
can be identified easily on Fig. 11, page 250, ante. 
Sometime after the tests on cut-offs had been 
concluded and the results carefully examined from 
various viewpoints, as already noted, cut-offs were 


CNGINEE RING 





Fie. 20. Yucatan Cut-OFF. 








Fic. 19. 


Passes, American Cut-off, Kansas City ; and in the 
right centre, the names Helena to Donaldsonville, all 
of which denote models dealing with one type of 
problem or another. Fig. 19, above, is a view showing 
m the left the large Mississippi model titled No. 1, 
and on the right No. 5, in Fig. 1, used also in connec- 
Hon with the study of the effect of cut-offs. Fig. 19 
taken looking from the discharge end uphill 
towards the main building, in the distance, and 
Fig. 18, another view of one of the Mississippi models, 
- taken in the opposite direction. In the latter, in 
foreground just beyond the small footbridge, 











View or Two Ovrpoor Mississippi MopELs. 


actually made in the river to a somewhat modified 
programme. Finally, a large model of the Mississippi 
River Valley, between Helena, Arkansas, and 
Donaldsonville, Louisiana, a distance of 600 miles, was 
constructed in the upper part of the station grounds, 
to a horizontal scale of 1 in 2,000, and a vertical 
scale of 1 in 100. The discharge scale adopted was 
1 in 1,500,000, and the time scale 1 in 267, equiva- 
lent to 5-4 minutes, representing a day. 

The position of this model is indicated clearly in 
Fig. 1, page 193, an/e ; it is also shown in the aerial 
view reproduced in Fig. 37, page 286, on which the 








names of key points have been denoted in white. 
It is further represented in the plan of the model 
given in Figs. 22, aand 6, page 274, which are con- 
tinuations of each other, and from which it will be seen 
how small a part of the total is represented by the 
Greenville Bends reach with which the last article 
was concerned. Figs. 23 to 34, Plate XIV, and 
Figs. 35 to 39, pages 275 and 286, all concern 
this model, which, it is believed, is the largest of 
its type ever attempted. It is, in fact, about 
1,060 ft. long by 168 ft. wide at the maximum 
point, and covers an area of 112,000 sq. ft., while 





Fig. 21. 


DiamMonD Point Cut-OFF. 


the miniature river is 1,500 ft. in length. In 
addition to the 600-mile stretch of the Mississippi, 
the model includes the Arkansas, White River and 
Red River, Ouachita River backwater areas, the 
Yazoo River basin, and, finally, the Atchafalaya 
River Basin from its head to the Gulf of Mexico. 
The model is of the fixed-bed type, and was 
intended for determining flood heights only. It is 
constructed on a sand-clay mixture, which com- 
pacts well, and has a 2-in. 1: 5 mix concrete coating. 
After the sand-clay mixture had been tamped into 
place, dry, as shown in Fig. 38, page 286, and 
inundated for several days, construction of the actual 
model was begun by laying out ranges across the 
whole site, approximately at right angles to the 
thread of the river. These ranges were spaced from 
1 ft. to-2 ft. apart, according to the curves of the 
actual river channel. Cross-sections of the channel 
and the immediately adjacent overbank regions 
were then plotted on squared paper to full model 
scale, and from these galvanised sheet steel templets 
were constructed and fastened to wooden stiffeners. 
These concave templets were then set up along their 
proper range lines, at the correct elevations taken 
from a map upon which the exact limits of the 
templet were designated. Fig. 23, Plate XIV, 
shows the templets being set out and carefully 
levelled, while Fig. 24 shows corresponding templets 
set up on one of the large overbank areas subject to 
flooding. In the first view the level will be noted 
on the right, and in the second the provision for 
artificial illumination. Fig. 25 illustrates the next 
stage of filling the spaces between the templets 
with tamped earth to about 1} in. below their upper 
edges, above which the surfacing of 1:5 cement 
mortar was applied and trowelled flush to the 
templet tops. Before this mortar hardened, topo- 
graphical engineers sketched in minor streams, 
bayous, and other features, from whieh indications 
corresponding cuts were made by hand across marsh 
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' 
regions, through wooded areas, and so on, to 
indicate in detail the actual topography of the area. 
Sketching in is shown in progress in Fig. 26, Plate 
XIV. Levees and all cuts are _ represented, 
while the limits of timber land, determined from 
aerial maps, are presented in the model by means | 
of woven wire gauze, cut in strips about 4 in. wide, | 
crimped and placed on edge along the line of| 
growth, in order to secure equalised resistance to| 
flow in all directions over such areas. These gauzes | 
are well shown in various views on Plate XIV, | 
such as Figs. 27, 29, 30, and 31, and particularly | 
Fig. 34. Roughness in the river channel and in | 
certain swamp areas was produced by the use of | 
trowelling or stucco ; the effect produced in this | 
way may be seen in Figs. 31 and 34. 

The discharges of six rivers, the Mississippi, th« 











White, the Arkansas, the Ouachita, the Red and 
the Yazoo, are admitted to the model by way of | 
00 deg. Vee-notch weirs. The inflow weir repre- | 


senting the Mississippi at Helena, Ark., is shown in 


Fig. 35, page 275. In addition, the rainfall for 
suitable areas is computed, and this amount of 


water is admitted through 90-deg. Vee-notch weirs 
at corresponding points. Eleven drainage areas 
have been arranged for this purpose, there being | 
thus a total of 17 weirs for all purposes. One of) 
the rainfall weirs is shown in Fig. 27, this being | 
one simulating the run-off due to rainfall in the 
Arkansas-White River backwater area. At the | 
lower end of the model is the fixed weir shown in 
Fig. 28. This is a flat-crested weir or tail 
to provide control corresponding with the surface 
of the Gulf of Mexico, the water discharged being | 
collected and measured by the Vee-notch weir in 
the foreground. In the background of this view | 
will be seen the representation of the Atchafalaya 
Basin, shown again in the distance of Fig. 33, 
and part in greater detail in Fig. 34. 

In addition to the above measurements, the dis 
charge of the Mississippi can be taken at several | 
points such as Donaldsonville, Angola, and Mile 500 | 
(just below Greenville). There are four point gauges | 
on the model, all others being of the hook type, of 
which there are altogether 210, located in seven pits, 
with 30 gauges to each pit. One of the gauging pits | 
is illustrated in Fig. 36, page 275. The hook gauges 
are arranged so that one hook gauge rod and scale 
serves for 10 gauges, as will be clear from this view 
where it will be seen that each gauge rod has 
attached to it a long Tee-piece to which are fixed the | 
10 hook gauges, each dipping into its own tank | 
compartment. Any gauge can thus be brought to | 
the correct level for reading as required, and the | 
reading taken. The arrangement obviates the need 
of a large number of graduated rods. 

This large model is of such an exceptional nature 
that it has been thought interesting to reproduce | 
further typical views of it, such as Figs. 27 to 32, 
Plate XIV, and Fig. 39, page 286. Of these, Figs. 
29 and 30 show stretches in the northern part 
of the river, the first showing from left to right, 
Leland Bend and Tarpley Neck, previously referred 
to. The second shows in the distance the Leland | 
and Tarpley Cut-offs, and the whole area ven! 
as the Greenville Bends. In the foreground is! 
Bayou Macon, which is the starting point | 
in Fig, 32, which, however, is taken looking up- | 
stream, with the Yazoo backwater in the fore- 
ground and Arkansas River and weir box on the | 
left, and White River area in the background. | 
Fig. 31 shows a typical part of the model at Lake 
Providence, La., while Fig. 33 shows in the fore- 
ground the Red River weir and Red-Ouachita 
backwater area, and in the background the Atcha- 
falaya Basin, La., a detail of which to an enlarged | 
scale shown in Fig. 34 has already been referred to. | 
Fig. 39, page 286, is a typical stretch on the 
Atchafalaya River, showing the completed levees. 

As with previously conducted experiments, this 
model was carefully checked by reproducing the 
flood conditions of 1929 and 1935. For the 1929 
floods, all cut-offs were closed, since none had | 
actually been made in the river at that time ; but 
for the 1935 flood, all cut-offs were open to repre- 
sent the conditions then existing. The date derived 
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also 


from the two tests were employed to determine the | 
correct 
model, 


degree of roughness. In operating the 
the miniature discharges of the Mississippi | 
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Fig. 35. Wetr REPRESENTING INFLOW AT HELENA. 
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GAUGE Prr. 


and its tributaries, are admitted continuously ; model tests at Arkansas City, and later verified on 
throughout the flood periods, for example, from | the river itself. Tests were later carried out on 
December 5, 1926, to July 27, 1927 (for the 1927 this model with all the cut-offs assumed as being 
flood), and the resulting flood produced in the basin fully developed, and with proposed flood plans in 
allowed to take its course while gauges and weirs | the Atchafalaya Basin also assumed to have been 
are read and the values recorded. The passage of| completed. Under these conditions, and with a 
tach day is notified by the ringing of a bell every | flood designated the “ 1927 confined flood ” (that 
5-4 minutes. All gauge pits are connected by | is, a flood of which the discharge would be equal 
telephone to a central controller stationed in pit| to that of 1927, but completely confined within the 
No. 2, who co-ordinates operations. About 20 | levees), the crest level was reduced from 2 ft. to 
men are required per shift of 10} hours during each | 4-5 ft. between Helena, Ark., and Natchez, Miss. 
run, which lasted for 20} hours for the 1927 flood. In the lower reaches of the basin, including the 
After the model had been verified, the lowering Red River backwater area, and the main channel 
of flood levels due to the introduction of cut-offs | from Angola, La., to Baton Rouge, La., flood crests 
was checked; the results of this work indicated | were lowered from 5 ft. to 10 ft. From this work it 
that there would be a drop of about 4 ft. on the | is concluded that as the cut-offs develop, and the 
a the 1927 floods (equivalent to a flow of | flood-control plan is carried to completion, materially 
*476,000) cusecs) at Arkansas City, Ark. The | greater reductions will ensue, and that ultimately 
maximuni reduction of levels as a result of cut-offs | full protection will be secured against the greatest 
ri however, produced rather naturally during | floods so far known. 
pite-bank flow, and for such conditions reductions This model was also utilised to investigate the 
"levels of from 6 ft. to 7 ft. were indicated by the | possible value and best method of operation of a 





| 
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proposed flood-detention basin near the confluence of 
the White and Mississippi rivers. This area is 
shown in double outline in Fig. 22a. It is about 
152,000 acres in extent, and if the levees are con- 
structed to the proposed height, would provide for 
impounding 3,000,000 acre-ft. The area is a strip 
of land, 23 miles long, running from Lacoma Circle 
to Old Town Lake, about four miles wide at its 
lower end and 11 miles at its upper end. Of the 
total area, about 26,000 acres are cleared and under 
cultivation, and arrangements would of course have 
to be made with owners affected before work could 
be put in hand. The scheme would protect farmers 
in the area from floods of ordinary magnitude, that 
is up to about 1,960,000 cusecs at Arkansas City, 
while for major floods the reservoir would be used 
to reduce the floodcrest at Arkansas City, by 
bleeding flood waters into it near the time of the 
crest. Other model tests were conducted with 
modified flood-control plans, such as set-back levels, 
cut-offs, dredging, &c., in an effort to evolve the 
most effective possible plan for controlling major 
floods in the Valley, to the Gulf of Mexico. 

The Vicksburg model work has been of great value 
in helping to determine the best sequence of opera- 
tions for the flood protection programme. A long 
range programme requiring many years for execu- 
tion, must necessarily follow some comprehensive 
plan, and in the case of the Lower Mississippi River, 
with its 600 miles of waterway, it was most essential 
that premature over-development should be avoided 
at all points, so that other areas should not be 
endangered. The model work gave a clear indica- 
tion of what works should take precedence in the 
programme, with, broadly, speaking, the result that 
cut-offs below the Greenville Bends were put in 
hand before that group itself was tackled, and 
improvements in the Atchafalaya Basin formed a 
prominent item in the programme at an early stage. 


(Z'o be continued.) 








THE TORSIONAL RIGIDITY OF 
CRANKSHAFTS. 


By W. A. Tuptin, M.Sc. 


As the phenomenon of torsional vibration attains 
its greatest practical importance in reciprocating 
machinery, it is natural that attention was early 
directed to the problem of estimating the torsional 
rigidity of crankshafts. No rigorous mathematical 
process is available for this purpose, and it seems 
probable that even if one were to be developed, it 
would be of such complication as to render it in- 
convenient for design calculations. Use has there- 
fore been made of semi-empirical formule, based 
on broad assumptions as to the nature of the dis- 
tortions produced in the crankshaft by transmitted 
torque, and adjusted to agree as closely as possible 
with figures derived from actual tests. These have 
proved to be reasonably successful in general, and 
the one devised by Carter has secured, and deserved, 
the greatest measure of esteem.* It is as simple 
in form as can be expected, and the general standard 
of accuracy with which it evaluates the torsional 
stiffnesses of crankshafts of widely different types 
is notably high. 

On the other hand, occasions have arisen on which 
the formula appeared, most unexpectedly, to be in 
error, and on that account some further study of 
the problem was deemed desirable. It was noticed 
that, although a crankshaft of zero throw is simply 
a straight shaft of non-uniform section, whose 
rigidity may be computed with a relatively high 
degree of accuracy, the Carter crankshaft formula 
does not agree with the straight-shaft formula in 
that extreme case. It was recognised, also, that the 
characteristic responsible for this lack of agreement 
could also explain discrepancies between observed 
stiffnesses of actual crankshafts and those calculated 
by the Carter formula. 

In this article, some account is given of the 
method of approach to the problem of devising an 
empirical formula on the basis of measured rigidities 
of a range of crankshafts. As the work involved 
much experimenting with arbitrary formule, a 
brief description cannot purport to give more than 
a general outline of the procedure which was 








* See ENGINEERING, vol. cxxvi, page 36 (1928). 
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followed. As a preliminary, the method of defining 
the torsional rigidity of a shaft may be discussed. 

Equivalent Length.—The well-known formule 
applying to the torsion of a uniform shaft of circular 
cross-section indicate that 


, ¢ from unity to infinity. 


D* d*) (1) 


7 
6 ~ 132° 
where 
I transmitted torque 
@ =< angle of twist in length / 
D = external diameter of shaft 
d internal diameter of shaft 
C = modulus of rigidity of material 
The expression on the right-hand side of (1) is a} « 
measure of the “ torsional rigidity ” or ** torsional 
stiffness " of a length / of the shaft, representing 
as it does the torque required to produce unit 
angle of twist over that length. 
Now, although torsional rigidity is the quantity 
by which the shaft is represented in the final cal- 
culation of natural frequency of torsional vibration 





of the engine, the inverse quantity 4 is more con- | 
venient in the preliminary stages. Thus, if a 
number of shafts are connected end to end, and a 
torque T is transmitted throughout the length of 
the composite shaft, the angle of twist between the 
extremities is the sum of the angles of twist in the 


ecmponent parts, t.¢., | 


Angle of twist 26 l 32 Tl 
1 T l~ 7 C(Dt— ad) 
32. l 
ac~Di—- a \-) 


From this it will be seen by writing D = 1 and | 
d = (0), that for any given torque, the non-uniform 
shaft has the same angle of twist as would be pro- 
duced by that torque in a solid shaft of unit dia- 


meter and length ~ _ For this reason, the 
l 

quantity jag is called the ~*~ equivalent 

length of a shaft of length / and external and 


internal diameters D and d respectively. More 
accurately, it is the length of unit-diameter solid 
shaft which has the same torsional rigidity as the 
shaft under consideration. The equivalent length 
of a shaft of non-uniform diameter is the sum of 
the equivalent lengths of the component shafts. 
The * torsional spring constant,” i.e., the torque 

which produces an angle of twist of one radian is 
equal to 

me l 

32 “ Equivalent length 





and for a steel shaft, taking C 11-8 10* Ib, 
per square inch | 
10* 

Equivalent length (in.) 


Torsional spring constant 1-16 x 
(Ib. in. per radian) 





Non-uniform Shaft.—This simple method of con- | 
sidering the twist of a non-uniform shaft tacitly | 
assumes that the basic formule for a uniform shaft | 
may be applied to each part of a non-uniform shaft. 
It may be shown, however, that the end conditions 
for each such part cause the assumption to be in | 
error by an amount which may be serious. 
In Fig. 1, for example, the abrupt change in 
diameter at A causes the torque transmitted across 
any section close to A on its right-hand side to be | 
largely confined to a concentric circular core of a 
diameter which lies between D, and D,. For this 
reason, the combination of parts | and 2 is of smaller 
torsional rigidity than is suggested by calculation 
cn the basis of actual diameters and lengths, or, in 
other words, the equivalent length is greater than 
ty , 2 
D,*—d,* D,‘~d,* 
expressed by imayining the change of diameter to 
take place at a section distant 5 from A and by 
calculating the equivalent length on the basis of 
the simple formula applied without any allowance 
for end conditions beyond that implied by the 
modified lengths, i... 








The difference is conveniently 


5 — 


t 3) 
d* ' D,*— a, , 


Equivalent length p,¢ 

In actual practice, it is usual to provide a fillet 
at such change of section, for the purpose of avoiding 
high local stresses, and such a formation may be 
expected appreciably to affect the torsional rigidity 
of the shaft in that neighbourhood. Hence any 
formula for evaluating 8 is bound to involve some 








= D 
ranges between zero and 0-15 D, as D. 
1 


general form of a crankshaft as indicated in Fig. 2, 
the angle of twist between the end sections P and Q 
may be regarded as resulting from— 


ENGINEERING. 


As a general 


* ranges 


Torsional Strain of Crankshafts.—Considering the 


(a) The twist in the journals, of total length 2b. 

(6) The twist in the pin, of length a. 

(c) The twist in the webs (regarded as shafts with 
offset end sections) of total axial length 2h. 
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degree of arbitrariness if it does not include a term} that the application of a clockwise torque to the 
depending on the radius of the fillet. 
rule, of reasonable accuracy, it may be taken that 3 | 


crankshaft tends to cause it to move bodily to the 
left relatively to the crank-pin, and that this linea; 
movement corresponds to twist of the crank-pin 
The extent to which this type of distortion can occyr 
is decided by the running clearances in the journal 
bearings and is modified, in the case of the rapidly 
alternating strains associated with torsional vibra. 
tion, by the presence of the oil film in the bearing 
clearances. Except that Timoshenko (see Vibration 
Problems in Engineering, Constable) has proposed 
a formula to cover the condition of complete con 
straint against lateral movement at the journals, 
no investigator has made specific provision for this 
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(d) The bending of each web in a plane per- 
pendicular to the shaft axis by reason of the appli- 


effect in a stiffness formula. Probably it varies 
so little between one design of crankshaft and 
another that to give it detailed consideration would 
be an unjustified refinement in view of the mag. 
nitude of the approximations made in other parts 
of the formula. 

Equivalent Lengths of Journal, Pin and Web in 
Torsion.—Adopting (3) as a basic formula for equi- 
valent length of two shafts of different diameters, 
the flexibilities (a), (6b) and (c), specified above, 
may be represented by terms of these forms : 


2b + 8, 
(@) D,* d,* " 
(b) = a bs 5) 
D,* d,* 
ee 
(c) oA d.4 ‘ ° . 0) 


1 

The stiffness of the web in torsion is here taken as 
equal to that of a shaft of diameter w with bore of 
diameter d,. This is an underestimate in most 
cases, and the discrepancy may be regarded as 
making a partial allowance for effects (e) and (/). 

The terms tentatively proposed for (a), (b) and (c) 
are rational at least to the extent that they correctly 

26+ 2h+a 

~ Dt — a, 
D,, d, = d, and r=), 


give an equivalent length in the 


special case in which D, 


| representing a shaft of uniform diameter. 


Webs in Bending.—The application of a torque T 
by the crankshaft journal to the web, and that of an 
equal and opposite torque by the crank-pin to the 
web, means that, for a length r (centre to centre), 
the web is subjected to a uniform bending moment 1 

On the simple theory of bending, this leads to « 
uniform radius of curvature given by 
EI Ehw? 

T T 12 

and the angle by which the centre line of the web is 
displaced at the journal relatively to its direction 
at the pin is given by 


R 


127 
R 2 (Ez ) we 





cation to it of equal and opposite torques about the 
axes of pin and journals. 

(e) The shear and bending in the pin by reason of 
the application to it of equal and opposite forces, 


perpendicular to the shaft axis, in the planes of the 


inner faces of the webs, and 


(f) The twist of each web about an axis perpen- | 


dicular to the shafi axis, by reason of the forces 
mentioned under (e). 


Fundamentally, a formula for the equivalent | ( 11-8 


length of the crankshaft should include an additive 
term corresponding to each of these six effects. So 
far as the first four of them are concerned, this may 
be done with little difficulty, some element of doubt 


being introduced by the necessity for an allowance | end conditions, which are 


(denoted earlier by 5) for end conditions. 
Normal crankshaft proportions are such that any 


expectation of an accurate estimate of effects (d), | Crankshafts. 
(e) and (f) by the use of the simple theories of bend- vouring to develop a new formula, some known 


ing and twisting seems futile, because of the great 
influence of end conditions. Not one of the assum p- 


tions upon which those theories are based is justified | 


in any crankshaft of conventional design. Con- | 
sequently, the plan has been adopted of making | 
provision in the equivalent length formula for a| 
fourth term whose character is decided by inspection | 
of observed equivalent lengths in conjunction with 
the numerical values of the first three terms. The 
fourth term may be regarded as representing the 


combination of effects (d), (e) and (f). 


Another influence is that of bearing clearance. 
Referring to the axial view in Fig. 2. it will be seen 


E 
| 





The corresponding angle of twist for the tw 
crank-webs is twice this amount and hence, from (2). 
| Equivalent length of unit diameter in torsion 


7 4) Angle of twist 
a 


CO fie) ote” 
32 \E/hw hw 
| (taking for steel 
10® ib. per square me! 


and 


29-8 10° Ib. per square inch) 


This expression cannot be regarded as mort thai 
very roughly approximate in view of the neglect of 
actually of considerable 
importance. 

Some existing Formule for Equivalent Le ngth of 
For preliminary guidance im endea- 
empirical formule for equivalent length wer 
inspected, and among these may be ment ione d: 

(A) Geiger. 

2b 4 


‘ 
D, 


O-4h O-91(r- =D, 
ad.‘ hw 


O-4h a 
d,* D,* 


L 


where 


r 


> is a quantity which depends on the ratios D, and D 


Thus 


. 0 to 0-92 
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No general expression for z appears to have been 


published. 
(B) Timoshenko. 
, 26+ 0-9h a+ 0-9h - r 
“li -a& * §-a tio 


The alternative formula, applying to the condition 
of complete constraint at the bearings, is very com- 
plicated. 

(C) Carter. 














L 26 + O-8h 0-7ia _ A 
D,* _ d,‘ D,* — d,! hw 
(D) Ker Wilson. 
26+0-4D, a+0-4D,  r—0-2(D, + D,) 
L D,* — d,* D,* — dé * Aw 


These formulz are unanimous in ignoring effect 
(c) and in each possessing three terms, obviously 
associated with (a), (b) and (d). Each formula 
includes a term corresponding to 8, in (4) and every 
one but the last shows the term proportional to A. 
Ker Wilson’s plan of making 8, proportional to D, 
seems more rational, at least in the limiting case 
when r = 0. 

So far as the second term is concerned, the Carter 
formula is in sharp distinction from the others. 
It takes the equivalent length of the crank-pin to 


be less than whereas the other three 


a 
D,! d,*” 
agree in making it greater. 
The treatment of the last term appears more 
reasonable in (A) and (D) than in the other two, 
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The table includes four other examples, numbered 
18 to 21, also taken from actual practice. 

General Procedure in Development of Formula.— 
Every formula selected for trial was applied to all 
the 17 crankshaft examples, and in each case the 
correction factor was calculated. This is the 
quantity by which the calculated equivalent length 
must be multiplied in order to give the observed 
equivalent length. The ratio of maximum correc- 
tion factor to minimum correction factor was noted, 
together with the numbers of examples for which 
the error was greater than 10 per cent., 8 per cent. 
| and 6 per cent. 

The quantities 5, and 5, were tentatively given 
| values of 0-2 D, and 0-2 D, respectively, and the 
discrepancy between the sum of (4), (5) and (6) 
and the known equivalent length was compared with 





the quantity os which appears in (7). Apart 
from the influences (e) and (f), the discrepancy might 
be expected to be a constant multiple of Very 
approximately, this was found to be the case, the 
ratios in the various examples having a mean value 


of about 0-7, but endeavours were made to trace 
a connection between the ratio of discrepancy to 


ro and singularities in the dimensions of the 


cranks. 
In this way it was found that variations in the 


4 
ratio could be reduced by dividing (4) by 1 — (=) 
1 





KSHAFT DETAILS. 


Correction Factors. 
} ES 








No. D 4 d, D; d, i a w Dir v* a 
D; D, dD, D, D, dD, D, D, hw aed Form. (8) 
Inches. 
| | 1-656 | 0-868 | 0-49 1-0 0-49 0-529 0-49 1-13 | 1-51 0-515 3-395 1-054 1-016 
2 -| 9-453 | 0-876 | 0-456 | 1-0 0-456 | 0-521 | 0-458 | 1-167 | 1-655 | 0-412 3-265 1-082 1-032 
8 -| 1-5 =| 0-896 | 0-541 | 1-0 0-541 | 0-506 | 0-489 | 1-01 1-33 0-780 3-40 0-964 0-943 
4 -{11-22 0-931 | 0-461 | 1-0 0-461 | 0-507 | 0-457 | 1-126 1-648 0-456 3-18 1-059 1-015 
) -| 7-0 |1-0 | 0-464 | 1-0 0-464 | 0-572 | 0-571 «1-14 1-571 0-450 3-07 0-936 0-925 
6 .| 2-875 | 0-826 | 0-587 | 0-933 | 0-652 | 0-163 | 0-424 | 0-892 | 1-022 1-825 4-92 1-048 0-992 
8 1/50 | 1-2 0-65 | 0-85 0-5 0-3 | 0-32 0-66 | 1-19 2-220 5-08 0-932 0-99 
9 -| 2-92 1-28 0-714 | O- 0-754 | 0-341 | 0-3 = 1-01 1-145 | 2-850 6-86 1-025 0-995 
ll -| 5-118 | 1-54 | 0-692 | 1-04 0-692 | 0-469 | 0-423 | 1-016 1-231 1-950 5-13 0-952 1-000 
13 .| 2-625 | 1-047 | 0-571 | 0-810 | 0-429 | 0-286 | 0-41 0-705 | 1-152 1-671 5-04 1-038 1-048 
l4 -| 2-0 | 1-125 | 0-625 | 0-75 0-375 | 0-263 | O-4 | 0-75 1-1 2-110 6-48 | 1:07 1-06 
15 -| 2-125 | 1-058 | 0-588 | 0-706 | 0-353 | 0-285 | 0-424 | 0-635 | 1-094 1-910 6-47 1-108 1-058 
17 -| 1-89 1-353 | 0-423 | 0-937 | 0-0 0-544 | 0-405 | 2-592 1-248 1-725 5-96 0-91 0-926 
Is 7-5 | 1-00 | 0-0 1-033 | 0-0 0-5 0-437 | 0-867 | 1-233 | 1218 | 2-98 0-79 0-92 
19 .| 8-0 0-938 | 0-0 0-843 | 0-0 0-469 | 0-407 | 0-812 | 1-22 1-26 3-97 0-908 0-944 
a -|14-0 1-142 | 0-0 1-0 0-0 0-643 0-661 | 0-858 | 1-68 | 0-364 3-09 1-028 1-088 
21 .| 8-27 1-12 0-0 1-0 0-0 0-571 | 0-5 | 0-905 | 1-48 | 0-69 3-26 | 1-00 1-076 


| | 





* \ = Equivalent length (deduced from test figures) of geometrically similar shaft with D; = 1. 


although Carter’s allowance of over one and a half 
times the value (7), which itself is an overestimate, 
has some useful effect in opposing the apparently 
small value of the second term in the Carter formula, 

Examples used for Checking Formule.—The Table 
gives dimensional details of 17 crankshafts, together 
with the actual equivalent lengths of a single throw, 
calculated either from measured twist in a static 
test or from the natural frequency of torsional 
vibration of the engine in which the shaft is used. 
In the table, all the linear dimensions are expressed 
in multiples of the journal diameter D,. 

lhe table incorporates (apart from three exvep- 
tions) the examples cited by Carter in the article in 
ENGINEERING previously referred to and used by 
him in developing his well-known formula. The 
exceptions are 10a, for which no test figure was 
viven, and 74 and 16c, which have not been taken 
into consideration because of the apparent impossi- 
bility of “ fitting *’ a formula to the test figures 
taken on these shafts. The discrepancies, especially 
in the case of 16c, were so serious that some error 
in the measured stiffness was suspected. It is 
certainly remarkable that formule which are 
reasonably accurate on cranks of widely different 
types should fail to give even approximate agree- 
ment in the case of these two shafts, whose propor- 
tions are not exceptional in any way. It was 
thought illogical to allow what are apparently not 
representative examples to hamper the work of 
finding a general formula. Incidentally, Carter’s 

correction factor ” for 16c, quoted in his table as 
1-13, is actually 1-31, which shows a much more 
“erious difference between calculated and actual 
Stiffness than occurs in any other example. 


‘ 
and (5) by 1 — (3) . These factors were intro- 
duced solely as the result of inspection of the 
figures, and it is not easy to suggest any physical 
interpretation for them. 

Different values were then assigned to 8, and 4,, 
and similar comparisons made. It was found con- 
venient to express the accuracy of trial formule 
by a graphical method as shown in Fig. 3. Here, 
each crankshaft is allotted a vertical line upon 
which is marked a point corresponding to the ratio 
of actual equivalent length to calculated equivalent 
length. The points derived from each formula are 
linked together by straight lines which, although 
they have no physical significance, indicate the 
characteristics of the formula more readily than 
does the list of correction factors. 

It was eventually found that the use of 5, = 0-15 
D, and 8, = 0-15 D, in conjunction with the appli- 


: —_ 0-065 D 
cation of a multiplier po — + 0-58 | to the 


quantity ho left a deficit which did not exhibit 


any serious variation between the different examples. 
After repeated trials it was found that the deficit 
0-016 
could be iw 
and, accordingly, the complete formula became : 
Equivalent length of one throw 
2b + 0-15D, a + 0-15D, 


<< nat EE eee 2 - 
(D,* - a,*)[ 1 * ($)°] (D,* — 4,4) [1 (33) 





represented approximately by 








, 2h—0-15D,—0'15D, , + rc oe 
wt — d,‘ hec® h : 
0-016 
ary (8) 
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The effectiveness of this formula when applied 
to the 17 examples used in deriving it, is indicated 
in Fig. 3, from which it will be noted that the error 
which it introduces into the calculation of the 
equivalent length never exceeds 8-8 per cent. and 
in only 5 instances is it greater than 6 per cent. 
In one case, the Carter formula requires to be 
multiplied by 0-79 in order to give the correct 
equivalent length, and gives a greater error than 
6 per cent. in 8 examples. 

Because of its last term, the formula (8) does not 
exactly agree with that for a non-uniform straight 
shaft when r = 0, but for any normal values of 

d, 
h, Ww, D, 
To this extent, the formula may be regarded as 
more nearly rational than some others which have 
been used. 

At the same time, it is recognised that the evidence 
of 17 tests, even of such diverse types of shaft, 
cannot be regarded as conclusive. It seems fitting, 
therefore, to repeat here the suggestion made in 
Carter’s article that those in possession of accurate 
crankshaft-stiffness test figures should publish them 
so that they may be used for checking empirical 
formule. 


d, +. ' 
and D,’ the discrepancy is very slight. 








THE GYRAL VARIABLE-SPEED 
REDUCTION GEAR. 





One of the mechanisms that has for long taxed the 
ingenuity of the engineer is that for securing a variable 
speed in a driven apparatus from a power unit rotating 

|at a constant speed. The pick-off and sliding change 
| gears of the machine tool, the various types of gearbox 
of the motor car, the double-cone and chain belt 
drive, and the hydraulic couplings are well-known 
examples of solutions of the problem. Another 
solution, by which a —_ drive is obtained by 
mechanical means on output shaft at all speeds, 
and speed changes can be easily made with any degree 
| of fineness desired when the machine is running, is 
{shown in the illustrations, Figs. 1 to 11, on pages 
|278 and 279. The gear, which has been developed 
| and is manufactured by Messrs. Gyral Gears, Limited, 
37, York-road, London, N.7, consists of two main 
elements, namely, a differential set of bevel wheels 
and a special device for providing a gradual and 
definitely positive acceleration of the speed of rotation 
of one of the two driving wheels of the differential 
gear. Both parts are simultaneously driven by one 
and the same input shaft, which, as will be clear from 
Fig. 1, is in line with the output shaft, the former 
being at the left of the illustration and the latter on the 
right of it. Figs. 1 to 4, however, show little of the 
construction of the gear, to understand which reference 
must be made to the sectional drawings of Figs. 5 to 11, 
on page 279. 

Of these illustrations, Fig. 5 is a cross-section through 
the differential bevel mechanism, Fig. 6 is a similar 
section through the speed controlling device, and Fig. 7 
a longitudinal section through both parts. The 
differential gear consists of two planetary bevel wheels 
a, carried on a spindle which passes at right angles 
through the output shaft 6, the shaft being swelled 
at the point of intersection. It will be clear from 
Fig. 5 that the wheels are mounted on the spindle 
with both ball and roller bearings, and are thus free 
to rotate on it. The planetary wheels mesh with a 
pair of bevel wheels ¢ and d, of which c is keyed to the 
input shaft e¢. Four more bevel wheels, f, g and h,h 
complete the assembly. The wheel f is mounted 
concentrically to the input shaft, and is keyed to the 
controlling mechanism by which it is driven. It 
is carried on four rings of ball or roller bearings, namely, 
two internal ones on the input shaft and wheel ¢, 
respectively, and two external ones in a housing. The 
wheel g is keyed to the wheel d, and both f and g 
mesh with the two wheels h, h, as will be clear from Fig. 5 
though not so obvious in Fig. 7. Wheels d and g 
are free to rotate on the output shaft on which they 
are carried on ball or roller bearings. The wheels h, h 
are mounted in ball and roller bearings carried in hous- 
ings formed in the sides of the gearbox. 

It will be convenient at this stage to ignore the 
construction of the controlling mechanism in order 
to understand the precise function of the differential 
gear. Commencing with the condition in which the 
bevel wheel f is driven at the same speed as the input 
shaft, we have the bevel wheel c rotating in unison 
with f. But f is driving d by way of the bevel wheels 
h, hand g, and, therefore, d is being rotated at the same 
speed as c but in the opposite direction. The planetary 
wheels a are, in consequence, merely rotated on their 
spindle and there is no torque on the output shaft, 
which remains stationary. This is defined as the zero 
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point of the speed chan Now let it be imagined | 
that the speed of the wheel f increased | 
relatively to the speed of the input shaft. The speed 
of ¢ is, of course, that of the input shaft, but that of d 
m the other side of the planetary wheels is increased 
through the wheels g andh, h. The planetary wheels will 
vntinue to be rotated on their spindle but, with the 
of speed of f, th spindle itself will rotate 
round the axis of the output shaft and will thus drive the 
vutput shaft in the same direction as d is rotating, that 
is, in the opposite direction from the input shaft. It 
will be noticed in Fig. 5 that the wheels h,h are recessed 


bevel is 


mere ame 


HANDWHEEI 





to permit of the rotation of the whole planetary assem bly 
round the output shaft axis. So far, then, the drive 
is & matter of variation in speed between the wheels 
e and f, It re nains to describe the 
which this variation is secured 

The controlling mechanism is itself divided into two 
stages both enclosed in the drum seen at the right of 
Fig. 7. The first stage is that to the right of the drum 
\ cross-scction of it is given in Fig. 6, while two further 
‘liagrammati in Figs. 8 and 9 The 
second stage is the portion to the left of the drum in 
Fig. 7 and is illustrated diagrammatically in Figs. 10 
ind ll 


now means 


Views are 


housing The sleeves are of large internal diamete: 
#0 as to permit lateral traverse of the drum relative 
to the input shaft which passes through them. Th« 
periphery of the drum is made up of five rings, of which 


two, j, are formed with internal teeth. The other 


by 
7 | > < 
| by comparison of Fig. 8 with Fig. 10, the pawl engage- 


The drum consists of two end plates with | 
end sleeves mounted in ball bearings carried in a sliding 


i this disc 
shaft and at the same speed though disc and shaft | 
are not directly connected, the drum itself transmitting ! 


CONTROL. 
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Fig. 4. 


three are guide rings and have circular grooves in the 
faces. The whole assembly is rigidly secured by screws 
passing through them and the end plates. In the 
first stage a circular dise k is keyed to the input shaft. 
This dise is provided with a number of links / hinged 
to it and at the other end hinged to shoes m formed with 
lateral projec tions which enter the grooves of the guide 
rings. The have freedom of movement in a 
circumferential but not in a radial sense and each is 
provided with a spring-loaded pawl which engages 
with the teeth of the rings j. This arrangement will 
be clear from Figs. 8, and 9, the teeth being indicated 
only by dotted lines in Fig. 6 

The second stage is generally similar to the first, 
but the central disc n is ke yed to the sleeve of the bevel 
wheel f as shown in Fig. 7. Further, as will be clear 


shoes 


ment of the second stage is in the opposite direction 
from that of the first stage. The drum in Figs. 6, 8 and 10 
is shown concentric with the input shaft and in this 
position the output shaft is stationary as the bevel 
wheels ¢ and f are being driven at the same speed. 
It will be clear from Fig. 8, on which the direction of 
rotation of the input shaft is indicated, that the drum 
is driven round by the pawls in engagement with the 
toothed ring of the first stage. It will also be clear 
from Fig. 10 that the toothed ring of the second stage 
drives the central disc » by engagement of its pawls, 


rotating in the same direction as the input 
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the drive from the latter to the former, It will net 
be evident at first sight how a difference of speed 
between the dise n and its bevel wheel f, and the input 
shaft is secured, and it is for the purpose of explaining 
this that Figs. 9 and 11 have been prepared. It 
should noted here, however, that in the four 
diagrams, Figs. 8 to 11, the lateral displacement of the 
drum is effected by hinging it at the bottom instead of 
traversing it horizontally as shown in Fig. 6. The 
hinged method is adopted in small gear units only and is 
here shown in order to simplify the diagrams. It does 
not affect the principle of the speed change. 

This principle, while entirely novel and _ highly 
ingenious, is a little difficult to grasp. Perhaps th 
best way of doing so is to refer to Fig. 9, which shows 
the drum centre traversed to the right of the input 
shaft centre. The radius of the link of which the hinge 
pin is on the horizontal centre line to the right, mea 
sured from the axis of the input shaft to the extreme 
tip of the pawl, is obviously greater than the same 
dimension in Fig. 8, in which the drum is concentr' 
with the input shaft. This means that the link has 
got to straighten out, or, in other words, become more 
nearly radial. In doing so in its passage from left 
to right through the lower quadrant it imposes a turning 
moment on the drum quite distinct from that of the 
dise k, that is, the speed of the drum is acct lerated 
relatively to that of the input shaft. The drum must 
rotate in the same direction as the disc since backwat™ 
movement is prevented by the virtual locking actio! 
in that direction imposed by the nearly vertical link 
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hinged on the centre line at the left. Rotation in the 
forward direction is, however, not interfered with 
as the pawl of this latter link can pass freely over the 
teeth. Referring to Fig. 11, a precisely similar 
state of affairs but in the reverse direction is evident, 
the drum imparting further acceleration to the bevel 
wheel f. 

The net result of the two accelerating stages is that, 
immediately the drum is offset or traversed from its 
concentric position, however small the movement may 
he, its rotational speed is increased over that of the 
input shaft. The speed of the output shaft is, there- 
fore, dependent on the difference between the 
weelerated speed and the input speed and is equal 
to one half of this difference. Thus, if the handwheel 
in Fig. 6 is manipulated so as to traverse the drum 
to accelerate its speed to 20 per cent. more than that 
of the input shaft, the speed of the output shaft would 
he 10 per cent. of that of the input shaft. The range 
of variation may be greater than 20 per cent. and the 
speed changes may be made in very small steps. For 
example, in the gear illustrated in Figs. 5 to 7, with an 
input speed of 1,000 r.p.m., the output speed may be 
varied from zero to 250 r.p.m. in steps of two r.p.m. 
each. The changes, it will be clear, can be made with 
the gear either running or stationary and either up or 
down. The changes are made by rotation of the 
handwheel to the right of Fig. 6, the spindle of which is, 
moreover, provided with a sprocket wheel so that remote 
control may be exercised by chain transmission. The 
traversing gear may be fitted on either side of the 
casing, provision being made for change over by the 
arrangement seen at the left of Fig. 6. It will be 
noticed from Fig. 7 that the gear is provided with 
cascading lubrication, the oil being circulated con- 
tinuously by means of a centrifugal pump. The gear 
as designed has an ample margin of safety when trans- 
mitting an output torque of 35,000 in.-lb. 

The gear as a whole admits of differences of lay-out. 
In Fig. 1 the drum traverse is made by a handwheel 
at the side and a pointer moving over a scale graduated 
in inches per minute indicates the speed changes in 
verms of rate of travel in a chain grate stoker. The 
vertical handwheel on the top of the casing is a 
device for locking the drum housing so that no speed 
change can occur from creeping of the regulating screw. 
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It is only fitted when the gearbox is so 
situated as to be subject to shock or 
vibration. The gear is shown in Fig. 2, 
with the top cover removed. The drum 
traverse is of the rocking type, as shown 
in Figs. 8 to 11. Only one idle bevel 
wheel is used between those on either 
side of the planetary gear. In Fig. 3 
yet another type of control gear is seen, the drum 
being traversed by movement of a lever over a notched 
quadrant, the lever being locked in position by a latch. 
Manipulation is in all cases easy, and as the gears always 
remain in mesh, there is no trouble from clutching or 
de-clutching. The gear shown in Fig. 4 is one of six 
supplied to Messrs. Marston Valley Brick Company, 
Lidlington, Beds. The gears are applied to a clay 
feeding plant which requires frequent small changes of 
rate. The speed range is from zero to 40 r.p.m. on the 
output shaft in steps of 1 r.p.m. The design was 
based on an output shaft torque of 2,000 in.-lb. the 
input shaft transmitting 3 h.p. at 720 r.p.m. 

The efficiency of the Gyral gear is both high and 
constant since mechanical losses remain practically 
unaltered throughout the speed range. Tests by the 
National Physical Laboratory on a gear somewhat 
smaller than that illustrated in Figs. 5 to 7 showed a 
mechanical efficiency ranging from 88 per cent. to 95 per 
cent. at different rates of speed, the drive on the output 
shaft being positive throughout. Any desired degree 
of speed control may be arranged, as also, within 
limits, the degree of fineness of the steps, the latter 
being dependent on the number of teeth in the drum 
rings. 
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INDUSTRIAL PRODUCTION IN GERMANY.—According to 
a chart issued in the statistical supplement of the 
German Institute for Business Research, Berlin, the 
total industrial production in Germany, excluding 
soodstuffs, tobacco and beverages, reached an index 
figure of 120 in May, 1937, the production of 1928 being 
taken as 100. At the beginning of 1932, the index was 
as low as 52, and it was not until the latter part of 1935 
that the 1928 level was again reached. Apart from 


seasonal fluctuations, the index curve shows an upward 
movement over the last four years, averaging about 
15 points per annum 
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THEE LATE DR. MAGNUS MACLEAN 


WE regret to record the death of Dr. Magnus 
Maclean, which occurred in Glasgow, on Thursday, 
September 2, at the age of seventy-nine. He was for 
some years the chief assistant to Kelvin during 
the latter’s tenure of the chair of Natural Philosophy 
at Glasgow University, and did much to illuminate what 
was dark in the methods of that great teacher, as far 
as the ordinary student was concerned. Kelvin him- 
self, of course, provided more than sufficient inspiration 
for those who were of outstanding ability. 

Magnus Maclean was born in Skye, on November |, 
1857, and received his early education at the Colbost 
General Assembly School and at the Glasgow Normal 
School. At the age of nineteen, he entered the Free 
Church Training College in Glasgow as Queen's Scholar, 
and at the same time attended classes at the University. 
After a short period as teacher at a school in Suther- 
landshire, he re-entered the University, obtaining 
the Lorimer bursary in mathematics and the Thomson 
scholarship in experimental physics. In 1884, he was 
appointed chief assistant to Kelvin, a position he 
held until 1899, while from 1892 he at the same time 
acted as lecturer on physics to the medical students 


\. 2 : - 
in the University, and from 1895 was a lecturer on pure 


and applied electricity. During this period he also 
carried out a good deal of research work, the results 
of which were published in the Proceedings and T'rans- 
actions of the Royal Society, as a result he was granted 
the degree of Doctor of Science by the University. 

In 1899, he became professor of electrical engineering 
in the Glasgow Technical College and in the following 
year visited Holland, Belgium, Germany, France and 
other countries to obtain information on the building 
and equipment of technical schools. In 1903, he was 
appointed a member of the Mosely Commission on 
Education, and with it visited the United States. 
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Maclean remained at the Technical College until his 
retirement in 1923, and it is not too much to say that 
under his direction the scope and efficiency of the 
department greatly increased, not only on the academic 
side but in the direction of establishing the closest 
possible contact with industry. This contact was 
assisted by his work as a consultant, which included 
advice in connection with the construction of the 
Glasgow cable subway and the supervision of 
the heating, ventilating and lighting equipment of 
the new Glasgow Technical College. 

Maclean received the honorary degree of LL.D. from 
the University of Glasgow in 1919. He was elected a 
member of the Institution of Civil Engineers in 1906, 
and of the Institution of Electrical Engineers in 1899. 
He had served as chairman of the Scottish Local Centre 
of the latter body. He was the editor of a treatise on 
Modern Electric Practice, to which experts on different 
subjects contributed, and was the author of more than 
one text-book, as well as of the numerous papers to 
which reference has already been made. He was for a 
period chairman of the Craigpark Electric Cabk 
Company. 





PROBLEMS OF THE ALTITUDE 
RECORD FLIGHT.* 


By A. Sway, B.Sec., A.M Inst.C.E. 


Fiicut at very high altitudes is attractive because 
much higher speeds can be attained for the same 
expenditure of power than at lower altitudes; alter- 
natively, for the same true speed of flight a considerable 
increase in range is promised. The reason for this is 
that in the higher atmosphere the air is less dense and 
presents a reduced resistance to the passage of the 
aeroplane at the same true speed ; but, unfortunately, 
it is the same rarefaction of the atmosphere which also 
provides the problems attendant on reaching these 
great heights. In this paper it is proposed to describe 
how the difficulties inherent in flight at high altitudes 

* Paper read before Section G of the British Associa 
tion, at Nottingham, on Monday, September 6, 1937. 
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were overcome, so far as they refer to the height record 
achieved by Flight-Lieutenant M. J. Adam on June 30, 
1937, in a Bristol aeroplane, powered with a Bristol 
engine, and flown from the aerodrome at the Royal 
Aircraft Establishment, Farnborough. Particulars of 
previous records may be of interest, and these are 
given in Table I, on the opposite page. 

It is important to appreciate how the pressure, 





density, and temperature of the atmosphere vary 
with height, and Table II gives the values of these 
quantities assumed by the I.C.A.N. standard, which 
closely approaches the yearly average. Actual condi- 
tions may, hpwever, differ considerably from these 
values. The minimum pressure recorded on the 
record flight was 77-8 mm. of mercury, at a tempera- 
ture of — 49-8 deg. C. at the true height of 53,937 ft. 
Assuming the same atmospheric density is attained, 
the aeroplane would have reached a height of approxi- 
mately 53,200 ft. on a day conforming to the I.C.A.N. 
standard, since a lower pressure (75-2 mm. of mercury) 
would have been recorded at the lower temperature of 
— 56-5 deg. C. 

The power per unit weight of aircraft which the 
engine must develop at ceiling, other factors assumed 
| unchanging, varies inversely as the square root of the 


Fig. 
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relative density of the atmosphere. This variation of 
power required with height is shown in curve A, Fig. 1, 
together with the probable relative power of a normally 
aspirated engine (curve B). It will be observed that 
for a ceiling of 54,000 ft. the power required (per unit 
weight of aircraft) is approximately 2-8 times the 
minimum power necessary to maintain level flight at 
ground level. The required power at ceiling may be 
obtained either by maintaining ground-level power at 
low boost in an engine of comparatively low power 
weight ratio to an altitude nearly approaching th® 
ceiling, (curve C,)or by supercharging an engine of higheT 
power: weight ratio to a lower altitude (curve D), 
and allowing the power developed to fall off during 
the subsequent climb from rated altitude to ceiling. 
Among the Bristol Company's products 1s the 
well-known nine-cylinder radial air-cooled Pegasus 
engine, which in its fully supercharged form is titted 
with a gear-driven centrifugal, single-stage supercharger 
to enable more or less constant power to be maintained 
up to altitudes approaching 15,000 ft. This type of 
engine, on which the Bristol company had alr ady 
much experience, was chosen as being suitable for 
modification for the special purpose in view. It 
was decided that a rated altitude of the order of 
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TABLE I.—Wortp Attrrupe Recorp (HEAVIER THAN Arr). 




























Year and Date Country. Aircraft and Engine. Pilot. = ae 
| 
1909 29/8 France .. .-| Antoinette Antoinette ‘ ..| Latham ii we 509 } 
1909 18/10 France .. Wright Wright , ; Comte de Lambert : Yad / 
1909 1/12 France .. .-| Antoinette Antoinette , P ..| Latham os , 1,486 { 
1910 7/1 France .. ..| Antoinette Antoinette , Latham = = 3,281 | 
1910 12/1 United States ..| H. Farman Gnome : ’ ..| Paulhan - 3,967 
1910 14/6 United States ..| Wright Gnome ie 4 ..| Brookins ' - 4,380 
1910 7/7 France . .-| Antoinette Antoinette. é .-| Latham “ - 4,541 H 
1910 10/7 United States ..| Wright Antoinette . é .| Brookins - - 6,234 i 
1910 11/8 United States ..| Bleriot Gnome oh ; ..| Drexel .. wa : 6,601 | i 
1910 9 France . ..| Bleriot Gnome ‘ ..| Morane .. es +s 8,471 
191089 France .. ..| Bleriot Gnome ; * ..| Chavez .. a ; 8,488 \ 
1910 1/10 France .. --| H. Farman Gnome be ..| Wynmalen on ; 9,121 } 
10 10 United States ..| Bleriot Gnome od ‘ Drexel .. , 9,449 | 
10 1/10 United States ..| Wright Gnome ; ..| Johnston - ‘ 9,712 | 
1910 8/12 France .. Bleriot Gnome ; ‘ ..| Legagneux i ..| 10,171 | 
of 1911 8/7 France . ..| H. Farman Gnome ‘ ..| Loridan ; .-| 10,423 | | 
9119/8 France .. ..| Bleriot Gnome j . Capt. Felix .. . 10,466 | 
& 191] 4/9 France .. ‘ Bleriot Gnome . p Garros .. ne “4 12,828 | | 
lly 1912 6/9 France .. .-| Bleriot Gnome ? ‘ ..| Garros .. oi - 16,076 | | 
at 1912 17/9 France .. .-| Morane Saulnier Gnome ; ; Legagneux “ --| 17,881 } 
r 1912 11/12 France .. .-| Morane Saulnier Gnome , ..| Garros .. ois --| 18,405 } 
ut 1913 11/3 France .. .| Bleriot Gnome ; a Perreyon ee ..| 19,291 
he 191 $ 628/12 France .. .-| Bleriot Gnome : a .-| Legagneux e | 20,079 | 
of — 27/2 United States ..| Lepére Liberty ; - ..| Maj. Schroeder | 33,114 
’ 921 18/9 United States ..| Lepére Liberty - ‘ .-| Lieut. Macready | 34,5) { 
os a 4h 4 France .. ..| Nieuport Hispano Suiza | Sadi-Lecointe .. i 
at 1923 30/10 France . ..| Nieuport Hispano Suiza = ..| Sadi-Lecointe .. : ‘| 36,565 | 
" 1927 25/7 United States ..| Wright Apache Pratt _ Whitney Wasp. Lieut.C.C.Champion..| 38,419 Fig. 8 
: ie 425 h.p. (S.C.). eGo 
e 2908/5 United States ..| Wright Apache Pratt and Whitney Wasp. | Lieut. ApolloSoucek ..| 39,141 | 
c on _ 425 h.p. (8.C.) | ear-drive 0 » engine can be clutched in 
,, igeo 26/5 | Germany —..| Junkers W.34 _— Bristol Jupiter VIII .. ..| Willi Neuenhoffen —..| 41,795 8 patie | ° aD hs ae ches — pies 
As 19300 4/6 United States ..| Wright Apache Pratt and Whitney Wasp. | Lieut. Apollo Soucek ||| 43'167 | Wen required. © ce . wy} e n 
8 1939 ? ta 1 ; 450 h.p. ; | | two superchargers, and during take-off and the early 
: 1933 a . ee M2 oy Mg es en eS ‘8 0) 7) pg ND ney ae | part of the climb only one supercharger is in use, the 
ne 02 my +. : Es i 4 8.C.) ..| G. Le » t 6 5 82 ‘ : : anges! 6 rot 
“4 1984 11/4 Italy .. ..| Caproni 113 Bristol Pegasus. 600h.p.(8.C.)| _R. Donati oe ""| 47'353 | air passing through the stationary auxiliary super- 
os tf 8 France .. _..| Potez 506 Gnome-Rhone, 14 K.R.8.D. | G. Detre_ + 2s| 48,698 | charger, the intercooler and carburettor, and then 
( 7 Great Britain Bristol 138A Bristol P.E. VI 8. | 8q./Lar. F. R. D. Swain 49,944 223 | the main supercharger, into the engine. By employing 
er po 7/5 Italy -.  «+| Caproni Ca. 161 Piaggio PXI. R.C.72 f Lt.-( ‘ol. Mario Pezzi_ .. 51,362 15,655 | a clutch in this manner no power is lost in drivin 
- 37 6 Great Britain ..| Bristol 138A Bristol P.E. VIS. .. --| Fit./Lt.M.J.Adam ..| 53,937 16,440 | ha sentlione ‘even os veh  dasteie' Nako-olt’ ond a 
- . | the a re > *- > 
of 40.06 Sart Mo |early part of the climb. The estimated brake horse- 
ly ¢ ") It. would provide a suitable compromise between | another supercharger in a two-stage combination, | power of the engine at altitude, at maximum revolu- 
or « high engine output per unit weight and a high overall | with an inter-cooler between the stages, so that the | tions per minute, is given in Fig. 2, compared’ with the 
It ompression ratio of supercharging plant. In order temperature of the mixture entering the engine would | power developed by previous record-breaking engines 


if "0 obtain this rated height it was necessary to employ | not be excessive. This additional supercharger is also | of 1932 and 1936. 
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A compression ratio of 6-9 to 1 is used in order 
to make full use of a high octane number fuel. Further 
details of the engine, which is shown installed in the 
air frame in Figs. 3 and 4, are: Bore and stroke, 
5-75 in. by 7-5 in.; total swept volume, 1,753 cub. in. 
(28-7 litres); special Claudel-type carburettor with 
increased mixture-control range and suitable for 
external blower delivery to intake ; B.T.-H. magnetos, | 
type 8.C.9-7B, modified for high-altitude operation ; 
and special KiL.G. sparking plugs. The auxiliary 
blower, shown in Figs. 5 and 6, follows the general 
design of Bristol superchargers, but, of course, has 
greater areas for the passage of large volumes of low- 
density air. The clutch is operated by a compressed- | 
air servo motor. When the auxiliary supercharger is 
clutched in, the carburettor is working as a pressure 
carburettor instead of, as is normally the case on British 
engines, as a suction carburettor, and special] provision 
is made, by means of a pressure regulator, to ensure 
that the pressure of the fuel supply to the carburettor | 
is kept, under all conditions, approximately 2 Ib. 
per square inch above the pressure at the carburettor 
intake. The ignition system also presents a problem 
in high-altitude flying, as there is a tendency for the | 
high-tension current to flash over, both at the magnetos | 
and sparking plugs, due to the reduced pressure of 
the atmosphere. In the design of this equipment 
extra flash-over distances were allowed, and complete 
tests, made under the appropriate altitude conditions, | 
verified that these were sufficient. To make the task 
of the magnetos easier, standard rubber cables, instead 
of braided cables, are used. 

Special high-octane fuel is supplied to the carburettor 
by an engine-driven duplex petrol pump, which receives 
its supply from a gravity tank of 10 gallons capacity. 
The latter is maintained full by another engine-driven 
pump which draws fuel from the main tank of 70 gallons 
capacity. The oil tank is of 84 gallons capacity, with 
two-gallons air space, and contains a partial circula- 
tion chamber for in cold weather. On starting, 
this device limits the amount of oil in circulation and 
raises its temperature quickly, the quantity of oil 
circulating increasing as the engine warms up. Surface- 
type coolers in series, forming the leading edge of the 
centre-section of the wing on each side of the fuselage 
provide the necessary oil cooling in flight. 

The aeroplane was designed and built by Messrs. The 
Bristol Aeroplane Company, to a general specification 
drawn up by the Air Ministry, primarily for research | 
at high altitude, and although for the record attempt 
it was built as a single-seater, the design is such that 
it can readily be converted to a two-seater aeroplane. 
This consideration had some influence in the decision 
to make the aeroplane a low-wing monoplane, which 
also has the advantage of a shorter and lighter under- 
carriage. The chief problem in the design of an 
aeroplane to attain a high ceiling is the determination 
of the optimum values of wing-surface loading and 
span loading. Although the ceiling rises with reduc- 
tion of wing loading, other things being equal, in 
practice increase of wing area increases the structural 
weight. The ceiling is also raised by an increase of | 
span, t.e., reduction of span loading, as the consequent 
increase of structural weight and parasitic drag are | 
more than counterbalanced by the reduction of induced | 
drag. Compromise on these loadings is necessary, 
however, to keep down the size of the aircraft, but | 
some compensation obtained the airscrew 
efficiency is greater at the higher wing loading, and 
consequent higher flight speed. Apart from these 
major factors, detail design may, in the main, follow 
orthodox practice. From consideration of the avail- 
able data relating to the variation of structural weight 
with wing-surfave loading it appeared that a value of 
approximately & Ib, per square foot would enable the 
desired ceiling tc be obtained, while at the same time 
the size of the aeroplane would be kept within reason- 
able dimensions. The optimum value of the span 
loading lay below 1-4 1b. per square foot, the minimum | 
value which could be investigated from the available 
data, but it seemed doubtful whether any reduction of 
this figure would be possible considering the structural 





use 


Is since 


problems involved. 

Apart from the engine mounting and cowling, the 
material of construct‘on is wood, chosen primarily on 
account of simplicity of manufacture. The wing 
built up of a main spar, two minor spars, ribs and a | 
three-ply skin, which in parts is as thin as 0-8 mm. | 
The skin is fully utilised in resisting torsion, and its | 
thickness was fixed on the basis of making the “ aileron 
reversal speed * and “ torsional flutter speed ” approxi- 
mately the same (at 220 m.p.h. to 235 m.p.h.) as the 
“ flexural flutter speed,” calculated from the flexural | 
stiffness of the wing spars. The fuselage is a three-ply 
covered monocoque, suitably faired to give a low drag 
shape. There is nothing of special note in the con- 
struction of the fin, tail, elevators and rudder, which 
are also of wood, but precautions were taken in the 
lay-out of the cables operating the various controls to 
keep them at a constant length under the varying 
conditions of temperature to be experienced. This is 
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| Oleo type, and medium-pressure wheels. 
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necessary on account of the greater contraction of the 
steel cables as compared with the wooden air-frame. 
The undercarriage is fixed, since the extra weight of a 
retractable unit, so far as climbing to a great height is 
concerned, would not be compensated for by reduction 
in drag. It has split axles, with faired struts of the 
A tail skid 
was preferred to a wheel, as being lighter and of lower 
drag, and having, incidentally, better braking qualities 
on an aircraft which on landing lightly loaded is 
inclined to “ float.” All metal parts of the aeroplane, 
i.e., the engine mounting and tail skid, were electrically 
bonded. 
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TABLE II. 





Height Temperature Relative Relative 
Ft deg. C Pressure. Density. 
0 15 
1,000 13 
2,000 11 
3,000 ot) 
4,000 7 
5,000 , 
6,000 3 
7,000 I 
8,000 l 
9,000 ; 
10,000 > 
11,000 7 
12,000 0 
13,000 11 
14,000 12°5 
15,000 14°5 
16,000 16°5 
17,000 18-5 
18,000 20°5 
19,000 22-5 
20,000 24-5 
21,000 26-5 
22.000 28-5 
23,000 w-5 
24,000 2-5 
25,000 4 
26,000 6-5 
27,000 38-5 
28,000 40-5 
29,000 42-5 
30,000 44-0 
$1,000 46-5 
~.000 sa-5 





The principal dimensions and features of the aero- 
plane, which is shown in Fig. 7, where the large span 
will be noted, are, span, 66 ft.; length, 44 ft.; height 
to top of engine cowling ring, 10 ft. 3 in. ; mean wing 
chord, 8 ft. 6 in.; wing chord at root, 12 ft.; wing 


The fuel and oil tanks are placed in a bay behind the 
engine with fireproof bulkheads fore and aft. At 
take-off, fully equipped for the record attempt, 
including pilot, the weight was 5,380 Ib., giving a 
wing-surface loading of 8.8 Ib. per square foot and a 
span loading of 1-24 lb. per square foot. 

Although considerable data were available on the 
supercharging of engines to great heights, since the 
Bristol company had already been responsible for 
fitting engines to previous altitude-record holders, it 





with a large double window in the helmet. 
| incidence, 3 deg. 12 min. ; wing dihedral, 6 deg. 31 min. | 
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decided upon was 270 h.p. at 2,640 engine r.p.m. at 
55,000 ft. The performanee of the airscrew in flight 
did not differ greatly from that predicted, and the 
actual engine-rotation rate on the record flight was 
down by only 100 r.p.m. at ceiling. In designing an 
airscrew for this altitude the tip speeds which are 
normally permissible at lower altitudes have to be 
reduced, because of the lower value of the speed of 
sound at the lower atmospheric temperature and the 
possible reduction in airscrew efficiency as this speed 
is approached. The blade area and/or diameter must 
be increased because of the greatly reduced density, 
but the diameter is further limited by the practical 
consideration of allowing sufficient ground clearance at 
take-off, and the blade width for a single blade is 
limited by reasons of strength. In view of the above 
factors, a four-bladed fixed-pitch wooden airscrew was 
found to be most suitable, using a standard engine- 
reduction gear of 0-5:1. The diameter and pitch 
of the airscrew employed are 12-2 ft. and 12-92 ft., 
respectively. The use of a variable-pitch airscrew 
was considered, but the additional weight meant that 
it would compare unfavourably with the correct fixed- 
pitch airscrew as regards ceiling, although giving a 
better performance up to that height provided adequate 
engine cooling can be obtained. 

Human beings can breathe and live without dis- 
comfort at heights up to 15,000 ft. Many can go 
higher than this without artificial aid so long as they 
do no appreciable amount of physical work. Above 
this height, however, the natural atmospheric pressure 
does not provide sufficient oxygen for well-being, so 
that resort has to be had either to increasing the 
percentage of oxygen in the air inspired or to increasing 
the pressure. The first of these methods is the one 
now employed under Service conditions, but the 
method becomes inadequate at altitudes exceeding 
approximately 43,000 ft. Above this height, there- 
fore, it is necessary to increase the pressure of oxygen 
in the lungs, and this cannot be efficiently accomplished 
without balancing the pressure surrounding the pilot 
by a requisite amount. Two alternative methods by 
which this condition can be arranged are the use of a 
| Sealed cabin or a pressure suit. The sealed cabin 
| under internal pressure presents certain constructional 
difficulties, while the pressure suit, though less com- 
fortable than the cabin from the occupant’s viewpoint, 
'is simpler and lighter. The suit used in this flight, 








1.C.A.N. STANDARD ATMOSPHERE. 





Height Temperature Relative Relative 
Ft. deg. C. | Pressure. Density. 

33,000 50°5 

$4,000 52-5 

35,000 - 54°5 

36,000 56-5 

37,000 56-5 

38,000 56°5 

39,000 - 56°5 

40,000 56-5 

41,000 56-5 

42,000 56-5 

43,000 56-5 

44,000 56-5 

45,000 56-5 

46,000 56-5 

47,000 - 56-5 

48,000 — 56°5 

49,000 56-5 

9,000 56°5 

51,000 56-5 

52,000 56-5 

53,000 56-5 | 

94,000 ~ 56-5 

95,000 56-5 

16,000 — 66-5 

57,000 56-5 

58,000 56-5 

59,000 - 56-5 

60,000 56-5 | 0-094 





shown in Fig. 8,* was based on the work of the late 
Prof. J. S. Haldane, F.R.S., and Sir Robert Davis in 
collaboration with the Air Ministry, and is made of 
rubberised fabric in two pieces secured at the waist, 
Air which 
is dried in passing through a small drying canister 
allowed to flow in and out of the space between the 
two windows in accordance with the pressure changes 
in the course of the flight, the purpose of this being to 
prevent misting of the window. The suit is shaped 
to the sitting position of the pilot in the aircraft and 
permits a limited but sufficient movement to operate 
the controls. 

Flexible pipe connections are made from the helmet 
of the suit to points in the system to form a closet 
circuit. Carbon dioxide and moisture are removed 





was a matter of some difficulty to lay down the actual | 
power curve of the engine with accuracy up to the | 
altitude being considered. The design figure finally | 


* Figs. 8to 12 are Crown copyright, and are reproduced 


by permission. 
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trom the exhaled breath by a chemical canister, and 
‘irculation is maintained around the system by an 
automatic injector fed through a reducing valve. The 
pilot is able to regulate the pressure by means of the 
inflation and deflation control shown in Fig. 9. The 
cockpit of the aeroplane, shown in Fig. 10 with some 
*xperimental gear fitted, is closed by a transparent 
hood and heated by air which enters ducts in the 
leading edge of the wing, then passes across the inner 
surface of the oil coolers, and is discharged, under the 
pilot’s control, into the cockpit. Heating appears to 
be adequate on the climb, but on the long descent, 
when the engine is running light, slight cold may be 
xperienced by the pilot, who wears only diver’s woollies 
under the pressure suit. . 

The international body controlling altitude records 
is the Federation Aeronautique Internationale (F.A.I.), 
who periodically issue regulations governing the 





design and installation of the recording instruments 
and the calibration procedure to be adopted in an 
altitude-record attempt. Until fairly recently the 
height reached was calculated, on the minimum pressure | 
recorded, by the Soreau formula, which was established 
after consideration of atmospheric data obtained from 
— Tous registering balloon ascents. As true height 

pends on temperature as well as pressure, the result 


FLIGHT. 














of a record attempt thus 
depended greatly on the 
atmospheric conditions en- 
countered. Under new 
regulations which came into 
force on July 1, 1935, 
atmospheric temperature is 
taken into account, and 
the true height is calcula- 
ted by the summation of 
successive layers between 
ground level and ceiling, as 
in Table III, which gives 
the details for the record 
flight of June 30. The 
height arrived at is now the true height above 
mean sea-level, within fairly narrow limits of 
possible error, under the atmospheric conditions 
occurring during the flight ; but since the mini- 
mum density reached is really the true criterion 
of performance of the aeroplane, it will be realised that 
choice of suitable atmospheric conditions can still 
make an appreciable difference to the height attained. 

The instruments used on the recent flight, viz., 
barothermographs, record pressure as ordinate on a 
base of temperature. They are mounted within the 
wing, and the pressure element is connected to an 
electrically-heated fixed static head by a short length 
of tubing. Provision is made for adequate ventilation 
of the thermograph by circulating a current of air 
through the instrument, the mechanism of which is 
shown in Fig. ll. A thin smoked chart of aluminium 
foil envelops the hollow drum, which is rotated by 


TABLE LII.—Computation of Height. 


Atmo- Atmo- True 
spheric spheric Thickness Height Heightt 
Pressure, Tempera- | of Layer, — above 
mm. of ture, metres. as Mean 
Mercury. deg. C. | Sea Level. 
757-4 10-1 71* 71 
629 
701-9 9-4 700 703 
1,253 
601-7 0-6 1,953 1,960 
1475 
500-0 1-0 3,428 3,438 
1,738 
400-3 9-9 5,166 5,179 
2,173 
200-6 23°5 7,339 7,357 
3,787 | 
202-2 43-0 10,096 10,121 
1,879 
152-3 19-7 11,975 12,007 
1,929 
113-6 — 46-4 13,904 13,944 
| 710 
102-0 48-7 | 14,614 14,656 
634 j 
92-6 49-0 15,248 15,293 
1141 
77-8 18-9 16,389 16,440 


* Height of Farnborough Aerodrome. 

+ Corrected for gravity. 

the bimetallic helix mounted co-axially within under 
the influence of temperature. The pointer is con- 
strained to move in a vertical are over the surface with 
variation of pressure by a pack of three partially 
exhausted capsules, controlled by an external “C” 
spring. This spring becomes inoperative at pressures 
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less than 200 mm. of mercury, and increased sensitivity 
is thus obtained over the lower portion of the pressure 
range. The pressure element is normally contained in 
an airtight box and the complete instrument is 
enclosed in a case and flexibly mounted in a light 
cradle rigidly attached to the internal structure of 
the wing. 

A photograph of the actual chart of the record 
flight, which is “ fixed” by spraying with transparent 
cellulose varnish before it is read, is reproduced in 
Fig. 12. Two curves will be observed on this chart, 
one ascending and one descending ; the ascent curve 
only is considered in assessing the height attained. 
This duty, together with the calibration of the instru- 
ments prior to the attempt, was undertaken by officers 
of the National Physical Laboratory, nominated as the 
official observers by the Royal Aero Club in accord- 
ance with the F.A.I. Regulations. 

The following is a brief resumé of the pilot’s report 
of the flight: The aeroplane was taken-off at 05.40 
hours on June 30, 1937, and the greater part of the 
flight of 2} hours’ duration took place above cloud 
which completely obscured the ground. By relying 
on the meteorological information regarding wind 
speed and direction at altitude a suitable course was 
steered, and the River Thames was picked up almost 
immediately on emerging from the cloud base, at 
approximately 20,000 ft. on the descent. The aero- 
plane was landed at Farnborough at 07.55 hours. 
Thirty-five thousand feet was reached in 35 minutes, 


TaBLe 1V.—Bristol 138A.—P.E. VI S. Engine. 
Performance on Test Climb to 44,000 Ft. 


Time to 


Height. | = “AN. | assy. | engine hoe 
eight, : Remarks. 
- feet. m.p.h r.p.m, 
Min. Sec. 
' 
0 0 700 50-0 Take-off : not 
air borne. 
6 1) 6,300 85-0 1,710 Auxiliary blower 
not in action. 
8 35 10,400 82-5 1,830 Auxiliary blower 
not in action. 
lz 48 15,500 82-0 1,960 Auxiliary blower 
not in action. 
16 5 20,800 79-5 1,960 Auxiliary blower 
not in action. 
20 3 26,000 73°5 1,940 Auxiliary blower 
not in action. 
26 $1 30,200 70°5 1,925 Auxiliary blower 
not in action. 
34 50 34,300 67-0 1,910 Auxiliary blower 
not in action. 
36 ol 34,600 75-0 2,370 Auxiliary blower 
j in action. 
33 1 14 39,600 73-0 2,470 Auxiliary blower 
in action. 
44 20 44,100 | 65-0 2,540 Auxiliary blower 


in action. 


and the auxiliary supercharger was engaged at this 
height. Oil inlet and outlet temperatures were then 
35 deg. C. and 75 deg. C., respectively, and cylinder 
temperature 180 deg. C. Maximum values of these 
temperatures occurred from 47,000 ft. to ceiling. 
The engine was throttled up to 26,000 ft. and then 
operated at full throttle to 35,000 ft. After throttling 
back and engaging the auxiliary supercharger, three- 
quarter throttle was used up to 47,000 ft. and full 
throttle from this height to ceiling. The ceiling was 
reached in 1 hour 35 minutes 
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The maximum engine revolutions per minute obtained 
were 2,650 at full throttle at 47,000 ft. at an indicated 
air speed of 62 m.p.h. At the ceiling the engine speed 
fell to 2,530 r.p.m. at an indicated air speed of 52 m.p.h. 
The engine behaved perfectly throughout the flight, 
although the cylinder temperature was high at the 
ceiling. During the climb slight frosting occurred on 
the inside of the cockpit screen, but was not of sufficient 
duration to warrant using the alcohol sponge carried 
for the purpose of dispelling ice. On the descent the 
outside of the windscreen was completely covered with 
ice while passing through clouds at 25,000 ft. Slight 
discomfort due to cold was felt in the hands and feet 
on the glide. The above figures and information must 


all be retained in the pilot’s memory, as no notes can | 


be made during the flight. More complete details of 
performance, as recorded by an automatic observer 
on a test climb to 44,000 ft., shortly before the record 
flight, are given in Table IV. 

It cannot be disputed that there is a very great 
difference between attaining a ceiling of 54,000 ft. 
with a lightly-loaded single-seater aeroplane and every- 
day operation of a fully-loaded transport aeroplane at 
altitudes between 40,000 ft. and 50,000 ft.; but the 
former provides the means of further investigating the 
problems involved in the latter ideal at first hand. 
The most urgent needs would appear to be a pressure 
cabin and the development of suitable wireless direction- 
finding apparatus for use at high altitude. Realisation 
of these aims would ensure that further investigation 
could proceed under normal conditions, and 
complete freedom from weather restrictions in the 
lower atmosphere. At the present moment it 
something of a paradox that the perpetual good- 
weather conditions of the stratosphere cannot be 
exploited because of cloudy weather in the troposphere. 


1s 


ENGINEERING TRAINING AND 
EDUCATION. 


Municipal College of Technology, Manchester.—The 
prospectus of the University full-time courses to be 
held at the Municipal College of Technology during the 
1937-38 session has recently been issued. The work 
of the college includes n the Faculty of 
Technology extending over three years and leading to 
degrees and certificates in mechanical, electrical and 
municipal engineering, applied chemistry (which 
includes metallurgy and assaying, photography, fuels, 
and chemical engineering), textile chemistry and the 
textile industries, paper manufacture, building, and 
mining. Post-graduate courses, part-time day courses 
for engineer's apprentices, and evening and other 
courses are also available. Full particulars regarding 
the full-time courses are contained in the prospectus, 
as well as examination regulations, ordinances for 
degrees and certificates, time-tables, and syllabuses of 
A history of the College and lists of associates 
The 1937-38 session 


courses 


classes, 
and graduates are also included. 
opens on Thursday, October 7. 
Technical College, West Hartlepool.—The forty-first 
that for 1937-38, of the Technical College, 
West Hartlepool, opens on Monday, September 20. 
As indicated in the recently-published prospectus, 
part-time day and evening, or purely evening, courses 


session, 


ire 
mechanical and electrical engineering industries and in 
naval architecture, while special evening courses are 


ivailable for platers, shipwrights, welders, tracers, 
ind motor mechanics. The engineering courses lead 
to the National Certificates of the Institution of 


Mechanical Engineers and also to the studentship and 
issociate-membership examinations of the Institution. 
Courses in the pure and applied science department are 
wrranged for students preparing themselves for the 
matriculation and intermediate B.Sc. degree examina- 
tion of London University \ of lectures, 
delivered by eminent engineers and scientists, has 
been arranged for the coming session, while a number of 
films of industrial and scientific interest will be 
shown. 

School of Mines. T're‘orest. The recently published 
Calendar for the 1937-38 session of the South Wales 
and Monmouthshire Schc ol of Mines, Treforest, contains 
full particulars of the full-time, part-time day, and 
evening held at the School. The full-time 


series 


also 


courses 


courses cover mining engineering (for the joint diploma | 
electrical | 


in mining), a combined mechanical and 
engineering course, chemical engineering, surveying 
and prospecting, and preparatory science. Part-time 
day courses, involving attendance on one day per week, 
sre held in various subjects, and intended for 
colliery managers, engineers, surveyors and chemists. 


are 


lhe evening courses provide training in many branches 


of mining and engineering, and certain commercial 


subjects, and lead, among other examinations, to those | 


for National Certificates in mechanical and electrical 
engineering. All the courses will commence on Tuesday, 
September 28. 


with | 


provided for apprentices engaged in the marine, 


ENGINEERING. 


PERSONAL. 


Mr. W. R. Frazer, O.B.E., has been appointed 
assistant secretary (acting) of the Ministry of Health, 
Whitehall, London, 8.W.1. 


Messrs. J. A. CRABTREE AND Company, LimrreD, 
Lincoln Works, Walsall, Staffs, inform us that a new 
works administration block is rapidly being completed 
at their factory. It is estimated that the new extension 
will provide an increase of some 25 per cent. in the factory 
space available for final assembly operations. 


Mr. 8. F. Davies, A.M.I.Mech.E., formerly chief 
engineer of Messrs. Edifis, Limited, and associated 
companies, London, has been appointed, as from 


September 1, chief engineer of Grosvenor House, Park 
Lane, London, W.1, in succession to Mr. R. A. P. Morgan, 
who has resigned. 

Mr. ALEXANDER Betcu, having been appointed deputy 
to the chairman of the Shipbuilding Conference, the 
central commercial organisation of the shipbuilding 
industry, has resigned his appointment as secretary of 
the Shipbuilding Employers’ Federation. Mr. WiLt1aM 
Watson has been appointed assistant secretary of the 
latter body, no appointment of a secretary being made 
for the time being. 

Cotonet F. A. Nett, D.S.0., T.D., chairman and 
managing director of Messrs. James Neill and Company 
(Sheffield), Limited, Composite Steel Works, Napier- 
Sheffield, 11, has been elected Master Cutler of 





street, 
the Cutlers’ Company in Hallamshire. He will be 
installed on October 7. 

Messrs. BLACKSTONE AND Company, Limrrep, of 


Stamford, Lincolnshire, whose centenary falls in the 
| present year, inform us that, since their acquisition by 
Messrs. R. A. Lister and Company, Limited, of Dursley, 
Gloucestershire, the manufacture of Blackstone engines 
|} has been completely re-organised on batch-production 
lines and is now employing the record number of over 
1,100 men. Messrs. Lister have arranged for the building 
of about 100 houses for sale to the employees on favour- 
able terms, and have established also a pensions scheme 
}and an efficiency bonus. 








BOOKS RECEIVED. 


Board of Trade. Survey of Industrial Development, 1936. 
Particulars of Factories Opened, Extended and Closed in 


1936, with Some Figures for 1935 London H.M. 
Stationery Office. [Price 9d. net.] 
Priifen und Messen. Vortrdége der vom Verein deutscher 


2. Dezember 1936 in Berlin 


. V.D.1.-Verlag, G.m.b.H. 


Ingenieure am 1. und 
veranstalteten Tagung. Berlin : 
[Price 10 marks.] 
Berichte des Deutschen Ausschusses fiir Stahlbau. EditionB. 
der Gestalt der 


Part 8. Versuche aber den Einfluss 

Enden von aufgeschweissten Laschen in Zuggliedern 
| und von aufgeschweissten Gurtverstarkungen an 
| Trdgern. By Proressor Orro Grar. Berlin: Julius 


Springer. [Price 3-60 marks.] 
| Mitteilungen des Forschungsinstituts fir Maschinenwesen 
Baubetrieb. Part 10 Vergleichende Untersuch- 
die statischen, konstruktiven und ramm- 
Eigenschaften der verschiedenen Deutschen 
By Proressor Witty Haack. 


| heim 
ungen tiber 
technischen 


Spundwandsysteme. 


Berlin: V.D.1.-Verlag, G.m.b.H. [Price 15 marks.] 
Publications of the Safety in Mines Research Board. 
Volume XI. 1936. Index to Reports and Papers Relating 


to Research into Coal Dust, Firedamp, Falls of Ground, 
Haulage and Other Sources of Danger in Coal Mines. 
H.M. Stationery Office. [Price 2d. net.] 
United States Geological Survey. Water Supply Paper 
No. 776. Geology and Ground-Water Resources of 
Duval County, Texas By A. N. Sayre. [Price 25 
cents.] Water-Supply Paper No. 788. Surface Water 
Supply of the United States, 1935. Part 8. Western 
Gulf of Mexico Basins. [Price 25 cents.] Water-Supply 
Paper No. 790. Surface Water Supply of the United 








States, 1935. Part 10. The Great Basin. [Price 
20 cents.}] Washington Superintendent of Docu- 
ments. 


United States Geological Survey. Professional Paper No. 
186-K. The Stratigraphy of the Upper Cretaceous 
Rocks North of the Arkansas River in Eastern Colorado. 


By C. H. Dane, W. G. Prerce and J. B. Reesipe, Jr. 
Washington: Superintendent of Documents. [Price 
10 cents.] 

United States Geological Survey Bulletin No. 874-B. 


Geology and Fuel Resources of the Southern Part of the 
Oklahoma Coal Field. Part 2. The Lehigh District ; 
Coal, Atoka and Pittsburg Counties. By M. M. 
KNECHTEI [Price 20 cents.] Bulletin No. 876. 
Coal Deposits of Pike County, Kentucky. By C. B. 
Hunt and others. [Price 2 dols. 25 cents.] Bulletin 
No. 882. Spirit Levelling in Massachusetts, 1922-35. 
| Washington: Superintendent of Documents. 
| Department of Scientific and Industrial Research. Report 
of Test by the Director of Fuel Research on the Plant 
of the National Coke and Oil Company, Limited, at 
| Erith, Kent. Tests Carried Out 26th January to 9th 
| February, 1937. London: H.M. Stationery Office. 
[Price ls. net 
| 
' 


Electricity Commission 
to 1936. Generation of Electricity in Great Britain. 
Year Ending 31st December 1936. Analyses and Sum- 
maries of the Returns of Fuel Consumption and Units 

| Generated Made 

27 of the Electricity (Supply) Act, 1919, and of the Returns 

Furnished by Railway and Tramway Authorities and by 

Certain Non-Statutory Undertakings. London: H.M. 

| Stationery Office. [Price ls. 6d. net.) 





Electricity (Supply) Acts, 1882 | 


to the Electricity Commissioners by | 
Authorised Undertakers Under the Provisions of Section | 


(SEPT. 10, 1937. 


TENDERS. 

WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 


to the Department at the above address, quoting the 
reference numbers given. 


Structural Steelwork for bridges, tons. South 
African Railways and Harbours, Johannesburg , Novem- 
ber 8. (T. 19,138/37.) 


Level Indicators and Warming Device for the McComb 
sewage-disposal works. Town Council of Springs, 
South Africa; September 28. (T. 19,149/37.) 

Sewage Pumps and Motors, comprising two centrifugal 
pumps, each capable of delivering 8,000 gallons of un- 
screened raw sewage per hour against a static head of 
45 ft., through a 4-in. rising main 1,250 ft. in length, 
direct-coupled, on a common bedplate, to enclosed. 
ventilated, high-starting torque, squirrel-cage induction 
type motors. Public Works Department, Pretoria ; 
October 7. (T. 19,155/37.) 


Machine Tools, comprising lathes; drilling, boring 
and tapping machine; feed shaping machine; bolt 
and pipe-screwing machine, hand punching, shearing 
and cropping machine; band saw; saw-sharpening 
machine; smithy blower and positive-type (Roots- 
Pattern) blower. Indian Stores Department, Engineer- 
ing Branch, Simla; October 6. (T. 19,094/37.) 


Electric Cooking Apparatus, comprising stoves, ranges, 
boiling tables, &c. Public Works Department, Pretoria ; 
October 7. (T. 19,154/37.) 


Pumps and electrical equipment for 
Municipality of Singapore, London 
October 15. (T.Y. 19,172/37.) 

Refrigerating Plant, automatically-controlled, for 
cooling experimental chamber at Low-Temperature 
Research Laboratory, Cape Town. Union Tender and 
Supplies Board, Pretoria; October 14. (T. 19,152/37.) 

Laundry Machinery, comprising three 42-in. by 72-in 
telt-driven washing machines, a 52-in. by 20-in. twin 
garment press and a 10-b.h.p. electric motor. Public 
Works Department, Pretoria ; October7. (T.19,156/37.) 


99° 
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sewage works. 
or Singapore ; 


Electric Power Station, comprising crude-oil engine- 


driven generating plant and building, switchboard, 
testing instruments and tools, distribution network 
and house-service connections. Okahandja Munici- 
pality Electricity Supply Undertaking, South West 
Africa ; October 30. (T. 19,158/37.) 

Gasholders, four, two of 50 ft. diameter and two of 


70 ft. diameter, to be erected in sludge digestion tanks. 
Each gasholder should have a side depth of 10 ft. and 
be provided with four manhole covers. Municipality 
of Singapore, London or Singapore ; October 15. (T. 
19,170/37.) 

Meters for Sewage, at pumping stations and disposal 
works, including Venturi meters, Flume recorders and 
orifice plates and recorders. Municipality of Singapore, 
London or Singapore ; October 15. (T. 19,171/37.) 

Railway Rolling Stock, including coal wagons, refrigera- 
tor vans, goods vans, and trailers for rail cars. State 
Railways and Ports Administration, Ankara, Turkey ; 
October 6. (T.Y. 19,181/37.) 


Bells and Buzzers, magneto and trembling. Postmaster 
General’s Department, Melbourne; October 5. (T. 
19,182/37.) 

Bolts, Nuts, Rivets, d&c. The supply and delivery of 
various quantities. The South African Railways and 
Harbours Administration, Johannesburg. Three tenders : 
No. 1440 (October 5); No. 1453 (October 5); and No. 
1455 (October 18). D.O.T. Ref. Nos. T. 19,251/37, 
T. 19,252/37, and T. 19,253/37, respectively. 








CONTRACTS. 


Messrs. Joun M. HENDERSON AND CoMPANyY, LIMITED, 
King’s Works, Aberdeen, have received an order from 
Messrs. John Mowlem and Company, Limited, London, 
for a 2-cub. yd. travelling cableway dragline excavator, 
having a 600-ft. span, for excavating clay on this firm's 
contract for the new reservoir for the Metropolitan Water 
Board, at Staines. The machine is exactly similar to 
that supplied for a similar contract which is being 
carried out by Messrs. John Mowlem at Chingford, Essex 


Tue Lonpon Mrmpitanp anp Scottish RarmLway 
Company have placed orders with British manufacturers 
for a total of 1,150 new freight vehicles, comprising 500 
twenty-ton hopper wagons for iron ore and 650 medium 
goods wagons. Of the hopper ore wagons, 300 have been 
ordered from Messrs. Metropolitan-Cammell Carriage and 
Wagon Company, Limited, Birmingham, and 200 from 
Messrs. The Birmingham Railway Carriage and Wagon 
Company, Limited, Smethwick. Two hundred and 
fifty medium goods wagons have been ordered from 
Messrs. R. Y. Pickering and Company, Limited, Wishaw ; 
150 from Messrs. G. R. Turner, Limited, Langley Mill. 
Notts (these to be fitted with automatic vacuum brakes 
to enable them to be used in express goods trains); and 
250 from Messrs. Charles Roberts and Company, Limit« d, 
Horbury Junction, near Wakefield, Yorks. 

Messrs. MARRYAT AND Scorr, Luuirep, 75, Clerken- 
well-road, London, E.C.1, have secured contracts for the 
complete lift installation at the Nicosia Hospital, Cyprus, 
and for bed lifts and passenger and goods lifts at t 
extension to the Coventry and Warwickshire Hospita 
Stoney Station-road, Coventry. 
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NOTES FROM THE SOUTH-WEST. 


Canpirr, Wednesday. 

Welsh Coal Trade.—Striking evidence of the improved 
state of the Welsh coal trade was provided last week by 
the returns issued by the Great Western Railway Company 
relating to the trade of their South Wales docks. ese 
showed that from January 1 to August 22, shipments of 
coal and coke amounted to 13,118,967 tons, a gain of 
2,488,530 tons on the same period of last year and 589,209 
tons on 1935. Customs’ figures revealed substantial 
improvement in practically all the principal overseas 
trades. France took nearly 1,000,000 tons more coal in the 
first seven months of this year at 3,508,500 tons, while 
Italy accounted for 464,880 tons against 13,769 tons a 
year ago, and Egypt 534,917 tons against 471,308 tons. 
Deliveries to Germany were more than twice as heavy at 
108,780 tons. Collieries as a rule were still bhsily engaged 
in completing standing business, and outputs of almost all 
grades were practically wholly disposed of for some 
time ahead. As a result, although fresh inquiry matured 
slowly, sellers had only limited supplies to offer and 
were usually able to dispose of these at full recent prices. 
Some difficulty was still encountered in securing deliveries 
of the popular kinds, and a shortage was anticipated for 
most kinds within the next few weeks as a result of the 
usual seasonal expansion in demand. During the week 
cement works in France and North Africa were inquiring 
for supplies totalling between them 70,000 tons to 80,000 
tons, but apart from this new contract business was slow. 
Large coals were only in quiet supply and recent good 
prices were ruling. Smalls were only very sparingly 
offered and considerable difficulty was experienced in 
obtaining supplies of washed sorts, which were conse- 
quently firm. The dry sized kinds were extremely 
scarce and strong. Cokes maintained a good activity 
and prices were well upheld, while patent fuel and 
pitwood were steady. 


Iron and Steel Trade.—Operations remained on a good 
scale in the South Wales and Monmouthshire iron and 
steel and allied trades last week. New business remained 
limited owing to the fact that most works were already 
hard pressed to maintain deliveries under standing orders. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLEsBRouGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig branch of trade are less stringent than for a consider- 
able time. Output of foundry iron is light and unlikely 
to be materially increased in the near future. Only 
one blast-furnace is regularly producing Cleveland pig, 
and the temporary transfer of basic plant to the make 
of foundry quality at week-ends, when there is little 
call for steelworks iron, does not increase output of 
foundry sorts sufficiently to enable manufacturers to 
reduce materially overdue deliveries, or for consumers 
to replenish stocks. Second hands are obtaining posses- 
sion of occasional small parcels for shipment abroad 
against contracts long overdue for completion, but new 
business is still very little heard of. Producers are now, 
however, providing home users with supplies of iron 
that keep works regularly well employed. Stabilised 
prices are governed by No. 3 quality of Cleveland at 101s., 
delivered to local firms. 


Hematite——Producers of East Coast hematite brands 
of iron are distributing freely under running contracts 
after making provision for requirements of their own 
consuming works, but are still selling sparingly. Actual 
current requirements of home users are fully covered and 
more iron is being transferred to merchants for shipment 
to the Continent than for a lengthy period. Second 
hands are not, however, in a position to enter into exten- 
sive negotiations. gnised market values are ruled 
by No. 1 hematite at 123s., delivered to North Eastern 
England and to Scotland. 


Basic Iron.—Production of basic iron on Tees-side 
is understood to be ample for requirements of makers’ 
own steelworks, but there is still no surplus for other 
disposal and the quotation of 100s. is nominal. 


Foreign Ore.—Adequate and satisfactory supplies of 
foreign ore continue to arrive under running contracts, 
but new business is still difficult to put through. 


Blast-Furnace Coke.—There is little Durham blast- 
furnace coke for sale. The heavy production is passing 
steadily into use, mostly at local works, and values are 
frm. Buyers are prepared to make long contracts at 
the equivalent of good medium qualities at 40s., delivered 
to firms within the Tees-side zone, but sellers are dis- 
inclined to embark on substantial new business. 


Manufactured Iron and Steel.—Semi-finished steel is 
'n appreciably better supply than of late, owing to some 
increase of home production and to larger imports of 
sheets, billets and blooms from the Continent, but 
consumers still complain of shortage. Finished iron 
manufacturers have a lot of work to execute, and finished 
steel makers are running plants at full pressure in the 
endeavour _to a with customers’ pressure for 
teavier deliveries. Much of the enormous steel output 
's promptly taken up for structural purposes, shipbuilding 
and engineering. Shipments to overseas customers 
ome as large as circumstances permit and are better 
— was at one time promised. Quotations, all round, 
fos _ ady and firm. Among the principal market prices 
toll te trade are : Common iron bars, 131. 5s.; steel 
billets, i 100. ; soft steel billets, 7/. 17s. 6d.; hard steel 
peomcn Pea 2s. 6d.; steel ship rivets, 151. 2s. 6d.; con- 
oa ional rivets, 161. 5s.; boiler plates, 111. 18s. ; 
Steel ship, bridge and tank plates, 111, 8s.; steel angles, 





11l. Os. 6d.; steel joists, 111. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 2s. 6d.; black sheets, No. 24 gauge, 151. 15s.; and 
galvanised corrugated sheets, No. 24 gauge, 191. 10s. 


Scrap.—This market steady. Heavy steel is in good 
demand at 69s. for No. 1 and 67s. for No. 2 quality ; 
machinety metal is selling at 90s. and upward; heavy 
cast iron fully 87s. 6d., and light cast iron is quoted at 70s. 


Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
amounted to 4,900 tons, comprising 410 tons of pig-iron, 
4,259 tons of crude sheet bars, billets, blooms and slabs, 
and 231,tons of plates, bars, angles, rails, sheets and 
joists. July unloadings totalled 7,073 tons, comprising 
705 tons of pig-iron, 6,110 tons of crude sheet bars, &c., 
and 258 tons of plates, bars, angles, &c., while in August, 
1914, the first month of the war, the total tonnage 
unshipped was no more than 1,149 tons, comprising 
627 tons of crude sheet bars, &c., and 522 tons of plates, 
bars, angles, &c. 


Tees Iron and Steel Shipments——Shipments of iron 
and steel from the Tees last month totalled 51,465 tons 
compared with 55,162 tons in July. Loadings in August 
were composed of 10,120 tons of pig-iron, 1,931 tons of 
manufactured iron and 39,414 tons of steel, the clearances 
of pig-iron being the heaviest of any month this year. 
Of the pig-iron shipped, 3,135 tons went coastwise and 
7,985 tons to foreign destinations ; of the manufactured 
iron cleared, 1,611 tons went coastwise and 320 tons 
went abroad ; and of the steel loaded, 13,299 tons went 
coastwise and 26,115 tons went overseas. The largest 
receiver of pig-iron was Denmark, 1,936 tons, Belgium 
being comand with 1,952 tons, and Scotland third with 
1,835 tons. Ceylon, with an import of 97 tons, was the 
largest purchaser of manufactured iron last month. 
Among the principal customers for steel were: China, 
3,264 tons; Portuguese East Africa, 3,043 tons; India, 
2,961 tons; Argentine, 2,582 tons; Hong Kong, 2,376 
tons; South Africa, 2,373 tons; Netherlands, 1,391 
tons ; Northern Rhodesia, 1,259 tons ; Japan, 1,170 tons ; 
Straits, 1,139 tons; and Southern Rhodesia, 1,064 tons. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—No easing off in the pressure for 
supplies can be reported in connection with the Scottish 
steel trade and consumers of all classes of steel material 
have so much work on hand that their demands are well 
in advance of the current output. The activity now 
prevailing in Scottish shipya is very pronounced, 
particularly on the Clyde, and a sail down the river 
from Glasgow to Greenock at the present time is reminis- 
cent of former days when the sound of the riveters 
at work cheered the heart of all. The tonnage now on 
hand ensures steady employment for the shipyard 
workers for many months to come and although there 
have not been many new orders placed recently, several 
are likely to be reported before long. When these are 
fixed the date of delivery may be a difficulty because of 
the shortage of steel. Inquiries are not very numerous 
as buyers are aware that makers are so fully booked up 
that there is little chance of receiving delivery inside 
six months. In the black-steel sheet trade a heavy 
demand still prevails and although producers are fairly 
well covered for raw materials at the moment, the future 
is causing some concern as supplies of semi-manufactured 
steel are not coming in at a speed equal to current require- 
ments. Prices all round are very firm and are as 
follows :—Boiler plates, 111. 18s. per ton; ship plates, 
111. 8s. per ton; sections, 111. 0s. 6d. per ton ; medium 
plates, 131. per ton; black-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 151. 158. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 10s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—The past week has seen little 
change in the state of the malleable-iron trade of the 
West of Scotland and with well filled order books the 
makers are all fully employed. The demand for re-rolled 
steel bars for home consumption is very strong and orders 
for lots for the overseas market are also very good with 
the result that activity at the works is general. The 
following are the market quotations :—Crown bars, 
131. 158. per ton for home delivery, and 131. 5s. per ton 
for export; and re-rolled steel bars, 111, 18s. per ton 
for home delivery, and og) ang ton for export; No. 3 
bars, 131. 5s. per ton, and No. 4 bars, 131. 15s. per ton, 
both for home delivery. 


Scottish Pig-Iron Trade.—-The demand for Scottish 
ig-iron continues, and with the consumption on such a 
arge scale it is well nigh impossible to meet all the urgent 

calls of buyérs. Steel makers keep pressing for deliveries 
and even the improvement in the supply of scrap is not 
sufficient to meet their requirements. A considerable 
tonnage of pig-iron has lately arrived in the Clyde from 
India and several heavy cargoes of scrap iron have 
come in from the United States. The demand for 
foundry grades of Re ty is still good despite the fact 
that some of the Falkirk district foundries are not quite 
so busy at the moment. Prices are firm and are as 
follows :—Hematite, 61. 3s. r ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 138. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
teers from G.asgow Harbour for the week ending last 
Saturday, September 4, amounted to 150 tons. Of that 
total 115 tons went overseas and 35 tons coastwise. 
During the corresponding week of last year, the figures 
were 74 tons overseas and 26 tons coastwise, making 
the total shipment 100 tons, 





NOTICES OF MEETINGS. 


InstrruTE.—Annual Autumn 

Tuesday, September 14 to 
Friday, September 17. Tuesday, September 14, The 
Constantine Technical College, Borough-road, Middles- 
brough, Evening Reception, by the Mayor of Middles- 
brough. Wednesday, September 15, 10 a.m., The 
Cleveland Scientific and Technical Institute, Corporation- 
road, Middlesbrough, reading and discussion of various 
apers. Afternoon, various visits. Evening, Party at 
Mount Grace Priory, Northallerton. Thursday, Septem- 
ber 16, 10 a.m., The Cleveland Scientific and Technical 
Institute, reading and discussion of various papers. 
Afternoon, various visits. Friday, September 17, various 
visits. For programme, see page 204, ante. 


For other Notices of Meetings, see page 2 of Advertise- 
ments. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 

Iron and Steel—Sheffield’s unemployment problem 
is much less acute. The current total of just over 15,000 
is the smallest since the registration of unemployed came 
into force. This month’s figure shows a reduction of 
250. The steady improvement of trade on both home 
and export account coupled with the eas into opera- 
tion of big extension schemes at many works will probably 
result in a further decrease during the next few months. 
A new development here is to be the production of 
aluminium. essrs. Midgley and Son, Spartan Works, 
Sheffield, have decided to form a subsidiary company 
for this purpose. All types of steel are in heavy demand. 
Large batteries of furnaces are operating to capacity. 
The difficulty in obtaining supplies of structural steel has 
become more acute. Better trade is developing in 
railway rolling stock. Works producing wheels, axles, 
springs, tyres and buffers are busy. Good orders have 
been received from South Africa, India, and Canada. 
Sheffield works turning out steel and equipment for the 
electrical industry report a steadily improving business 
over the last six Mer on Sales of agricultural machinery 
and parts have been maintained on both home and 
overseas account. The motor-car making industry 
continues to take heavy supplies of locally-produced 
steel and accessories. Tool production makes progress 


South Yorkshire Coal Trade.—The export position 
shows improvement. More forward business is circu- 
lating. ere is a good market in best South Yorkshire 
hards and Notts and Derby top hards. Prices all 
round continue firm. On inland account house coal has 
risen 2s. per ton. The market is featureless. The demand 
is of seasonal dimensions, and stocks have accumulated 
at colliery and depot sidings. All grades of industrial 
fuel are in strong request. Steam coal is an active line. 
Small coal is difficult to secure, coke works, electricity 
cs stations, and brickworks being big consumers. 

‘oundry and furnace coke are in brisk demand. Quota- 
tions are: Best branch handpicked, 288. to 29s. 6d. ; 
best South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 
228. to 248.; best kitchen, 19s. 6d. to 21s.; best Derby 
selected, 248. 6d. to 258. 6d.; best Derby seconds, 22s. to 
248.; best Derby brights, 20s. 6d. to 228. 6d.; best large 
nuts, 19s. 6d. to 20s. 6d.; and best kitchen nuts, 18s. 6d. 
to 19s. 


IroN AND STEEL 
Meeting, Middlesbrough, 














Tue Promotion oF Commerce wits InpIA.-——As the 
usual time for business visits to India is approaching, 
the attention of United Kingdom firms is drawn to the 
facilities which the Trade Commissioner Service can 
afford to representatives visiting India. Sir Thomas 
Ainscough, C.B.E., H.M. Senior Trade Commissioner in 
India and Ceylon, and his colleagues, Mr. W. D. M. 
Clarke and Mr. A. Schofield, H.M. Trade Commissioners 
in Bombay and Calcutta, respectively, are particularly 
desirous of meeting visitors from the United Kingdom, 
as they feel that with their organisation they are in an 
excellent position to render assistance to firms who are 
developing the sales of goods of United Kingdom manu- 
facture in India. The Department of Overseas Trade, 
35, Old Queen Street, London, 8.W.1, will accordingly 
be pleased to provide letters of introduction to the 
Commissioners in question. In addition, an officer of 
the Indian Section of the Department in London will be 
available to discuss, with representatives, any proposed 
tour with a view to rendering assistance on market 
conditions in India and any other matters. 





Natrona Savines Provipent ScuemE.—The problem 
of old age and of the retirement of aged employees is 
one which all employers of labour have to face from 
time to time. In any form of industry there is almost 
always need of some form of provident scheme or pension 
fund for employees, preferably a scheme assisted in 
some measure by the employer. The Provident Scheme 

ut forward by the National Savings Committee should 

ave a icular appeal in the case of small firms and 
com es, although it is equally applicable to large and 
8 businesses. The scheme is already operating in 
upwards of 450 places of employment and more than 
20,000 employees are regular contributors. It is flexible 
and easily table to the requirements of individual 
factories and ps, while the amount contributed by 
the employer may be fixed at any desired level and may 
vary according to age, length of service, or earnings 
of each individual employee. Besides the Provident 
Scheme, the National Savings Committee offers a number 
of other schemes for saving over long or short periods, 
and detailed particulars of any of these may be obtained 
on application to the Committee, Sanctuary Buildings, 
London, 8.W.1, or, in the case of Scotland, to the Scottish 
Savings Committee, 35, Manor-place, Edinburgh, 3, 
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RESEARCH AND THE STATE. 


Nort a great many years ago, it was the fashion to 


value of research in this country, speakers on the 
subject frequently going on to dilate on the size of 
the research laboratories of some American manu- 
facturers, such as the General Electric Company, of 
Schenectady. This phase is passing, or is past. 
After-dinner speakers are still fond of telling us 
about research and its value, but do not so frequently 
suggest that we are neglecting it. There was some 
truth in the early charge, but matters have now so 





Notices of Meetings 285 
Notes from South Yorkshire 285 | 
Research and the State 287 
The Engineering and Marine Exhibition at Olympia 288 
Notes 288 
The British Association Meeting at Nottingham... 289 
| = Institute of Metals; Sheffield Meeting 291 
Nine-Channel Ultra Short-Wave Radio Link 
between Belfast and Stranraer 292 
The Hillman “14” Touring Car (/llus.) 293 
Letter to the Editor.—The Generating and Heating 
Equipment at the Pinewood Studios, Iver 293 
Labour Notes 294 
Research in Engineering 295 
The Reduction of Structure-Borne Noise by Vibra- 
tion-Attenuating Supports (Illus.) 296 
Gyrat ry Sifting Machine (J/lus.) 298 
299 





The history of the subject illustrates the ultimate 
fruitfulness of efforts which, even to those who are 
making them, may seem wasted on unheeding 
listeners. That a final general acceptance of the 
value of scientific research has come more from the 
conversion of lay, than of technical, opinion, owes 
much to the work of those who were able to inter- 
pret the contentions of scientists to the general 
public. It is impcssible to trace out the circuitcus 
paths by which such a changed attitude has come 
about, but there is no doubt that much was due to 
the influence of the late Earl Balfour. Having 
achieved an authoritative standing in the public 
eye in other fields, Balfour was listened to when he 
entered this one. When he talked of scientific 
research, laymen, and, very particularly, the 
directors of the lay Press, were prepared to give 
him an attention which they refused to the scientific 
men who spoke with a greater knowledge and 
understanding of the subject, and, indeed, whom 
| Balfour was merely quoting. 

It would be unfair to suppose, however, that the 
general public conviction, which has made large- 
scale scientific research possible, had its origin in the 
scientific agitation which led to the founding of 
the National Physical Laboratory. Sir Alexander 
Gibb, in his presidential address to Section G of 
the British Association, which he delivered on 
Thursday of last week, pointed out that as long 
ago as 1850, the Government gave an annual grant 
of 1,0001. to the Royal Society for the promotion 
of scientific inquiries, which covered mathematics, 
physics, chemistry, &c. This sum was increased to 
4,0001. a year in 1877. These were small beginnings, 
but they not only formed a precedent for the 
expenditure of State funds on research, but also 
illustrated the existence, eighty-seven years ago, of 
a realisation, by lay minds, of its value. They 
were the seeds of the great step which was taken 
in 1899 when the National Physical Laboratory was 
founded, to be followed, in 1918, by the setting-up 
of the Department of Scientific and Industrial 
Research. 

Although there were certain pioneering excep- 
tions, the industrial research laboratory is a descen- 
dant of these great public organisations, not a 
forebear. It was only as a result of the encourage- 
ment and assistance given by the Department of 
Scientific and Industrial Research that the wide- 








say that there was insufficient appreciation of the spread Research Associations came into existence, 


and in many cases it is still not possible to attribute 
to industry that belief in research with which Sir 
Henry Tizard credits an uninstructed House of 
Commons. This condition of affairs may, perhaps, 
be explained by the fact that it is easier to become 
enthusiastic about a movement which demands 
from one nothing but verbal activity and the spend- 


| ing of other people’s money, than it is about one 


| demanding hard work, original thought, and the 


changed that general public opinion is inclined to | risking of one’s own funds. Sir Alexander Gibb, in 


look upon research as a panacea for every situation 
and every difficulty. Sir Henry Tizard, in his 
| presidential address to Section L of the British 
| Association, in 1934, said, ‘‘ Everyone believes in 
scientific research, without knowing quite what it 
means. ... I should be inclined to say of the 
House of Commons that it is not sufficiently critical 
of expenditure on research, because its faith is 
greater than its understanding.” 

Although an informed public appreciation of 
research would be more satisfactory than an 
uninstructed one, either will clearly do more to 
advance its interests than an ill-informed opposition, 
and it is certain that scientifie research would not 
have attained the status it now holds in this country 
had it not the backing of public support, un- 
instructed as that support may be. It would not 
be well for the average technical man to suppose 
that this public change of heart is due to the 
influence of industrial opinion. It is due to a 
relatively few scientific men whose work and 
enthusiasm led to the founding of such organisa- 
tions as the National Physical Laboratory and 
the British Engineering Standards Association. The 
former, in particular, has been a nucleus round which 
have formed not only a general public opinion about 
the value of research, but a similar conviction in 
the minds of a large proportion of those who are 








responsible for the carrying on of industry. 


| his address, said that in research work “‘ the engin- 


eering world has not kept pace with the scientific 
world.” This may well be explained by the 
greater cost of engineering research. As we have 
said, there were pioneering exceptions, but directors 
of engineering firms, thirty or more years ago, 
however they may have been affected by the 
growing consciousness of the value of scientific 
research, may not have felt justified in risking 
their shareholders’ money in heavy expenditure, 
offering only a problematic return. It is arguable 
that the effect of the Research Association move- 
ment has been not so much the creation of an 
industrial appreciation of the value of research 
as the creation of opportunity for existing apprecia- 
tion to apply itself to practical ends. 

One of the outstanding features of industry to-day 
is a tendency towards combination, or co-operation, 
and one aspect of this is to be seen in the research 
field. Examples are furnished by the interchange 
of information on the problem of high-tension 
cables which is taking place between some manu- 
facturers, and by the formation of Messrs. The 
Switchgear Testing Company, with a laboratory in 
Manchester which is the joint property of three 
firms. The foundation of a famous joint research 
laboratory by two Sheffield steel firms, which at a 
later date also amalgamated other activities, is 





well known. A recent case of combination for 
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research purposes is furnished by the decision to 
up a locomotive-testing station at Rugby, 
which is to be the joint property of the London 
Midland and Scottish and the London and 
North-Eastern Railways. Although developments 
of this kind are an indication of the growing | 
complexity of industry, particularly the growing 
technical complexity, it is probable that many of 
them have been indirectly inspired by the example 
of the Research Associations. 

In this connection it is of interest to realise that 
although the purpose of the Research Associations 
is to assist industry generally, in the process of 
doing this they necessarily assist individual firms, 
40 that State funds are being subscribed to help 
private manufacturers to improve their products. 
There is no objection to this, but it presents a 
striking contrast to the political practice and theory 
of this country not a great many years ago. We 
are coming to realise that industry is an essential 
component in the State, not something outside of 
interest only for taxation purposes, and that 
industry benefits not only its own 
shareholders but the whole body politic of which it 
forms a part. Further, this condition has been 
realised without submitting industry to the regimen- 
tation characteristic of totalitarian countries. We 
are working out a method by which the State can 
assist industry while yet allowing it to retain the 
benefits of individual initiative and enterprise. 
What in this connection we have called the State 
may be held to include public bodies of many kinds. 
An example of such interworking between a public 
body and what, in the long run, is the private 
manufacturer furnished by the co-operation 
the Electricity Board and the 
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between Central 


British Electrical and Allied Industries Research 
Association. Investigations, for instance, for which 
the Central Board provides an appropriate fee, 


have been carried out by the Association on surge 
These have been so fruitful that a 
of three years further work has been 


phenomena. 
programme 
arranged. 

The history of research as an aspect of a new 
orientation of the State towards industry may be | 
in Sir Alexander Gibb’s address. To be 
sure he does not allude to the subject and draws 
no broad conclusions from his own data ; he may 
even be surprised by what we have read into them. 
\ perusal’ of the address, which we reprint on 
page 205 of this issue, with this conception in mind 
will show, however, how his brief history of the 
subject tends to illustrate this progress towards 
® new conception of the duties and interests of the 
State. At the end of his address, Sir Alexander 
refers to the question of information services. These 
are necessarily the handmaidens of research and it 
is surprising, when so much support has been given 
to that little has been given to its 
colleagues. In our issue of April 2, we pointed 
out what had been done by the activities of the 
Executive of the Imperial Agricultural 
Bureaux towards organising a complete information 
service in the agricultural sphere, and suggested 
that the Department of Scientific and Industrial 
Research would be a suitable body to organise a 
corresponding service in the fields of physics and 
Sir Alexander repeats this suggestion, 
but information bearing on it. As he 
probably knows, tentative inquiries in various 
directions have already been made tending towards 
such a unification of sources of information as we 
had in mind. 
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THE ENGINEERING AND MARINE 
EXHIBITION AT OLYMPIA. 


Tue Engineering and Marine Exhibition, to be 
opened at Olympia on Thursday next, September 16, 
and which will continue until October 2, is the 
fourteenth of a series which, in the 31 years since 
its inception, has undergone various modifications 
of title and scope. The first, held in 1906, 
with the late Sir William H. White, K.C.B., as 
honorary president, was described rather tauto- 
logically as an “ Engineering and Machinery 


Exhibition,’’ and made a strong feature of machine 
A decided marine bias was evident from the 


tools. 
” 
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was given prior place in the title, although from 
time to time the technical character of the exhibits 
has been considerably affected by changes in the 
policy of different manufacturing groups. Motor- 
boats, which were very prominent immediately after 
the war, are now displayed as a section of the Motor 
Show, British machine tools have an exhibition of 
their own, and wireless communication has long 
ceased to be a mere adjunct to navigation ; but there 
have been other developments to take their place 
and assist in maintaining the technical and popular 
interest that “‘the Engineering Exhibition ’’ has 
always enjoyed. 

The Shipping, Engineering and Machinery Exhibi- 
tion made its last appearance under that title in 
1935, but had already altered somewhat in form, 
having incorporated the Foundry Trades Exhibi- 
tion, formerly held at the Royal Agricultural Hall, 
Islington. The move was undoubtedly a good one, 
and we are glad to note that the association thus 
begun is being continued on the present occasion. 
There is now a further development to record, the 
exhibits associated with welding having becom: 
sufficiently numerous to constitute a distinct section. 
In the circumstances, the decision of the organisers, 
Messrs. F. W. Bridges and Sons, Limited, to change 
the title once again, commends itself as a logical 
recognition of a trend which has been increasingly 
the late depression forced th: 
shipping industry to curtail its participation ir 
functions of this character. The marine bias, pre 
viously remarked, is still strong, however, and th: 
preliminary notices indicate that the Exhibition of 
1937 will fully maintain the standard of its pre 
decessors in the opportunities afforded to study th 
latest advances in ship construction, propuision 
and equipment. For example, many aspects of 
the development work in progress at the William 
Froude Laboratory and elsewhere under the auspices 
of the Department of Scientific and Industrial 
Research can be examined at greater leisure than 
is permitted by the full programmes of Visitation 
Days at Teddington and Greenwich. 

In another direction the Exhibition of 1937 marks 
a development of note and of far-reaching poten- 
tiality. For a number of years it has benefited by 
the patronage and active support of various engineer- 
ing trade organisations, including the British 
Engineers’ Association, the Society of Motor Manu- 
facturers and Traders, the British Marine Oil Engine 
Manufactwmers’ Association and, latterly, the Foun- 
dry Trades’ Association. The British Engineers’ 
Association, which has always evinced a close and 
practical interest in the fortunes of the Exhibition, 
in future, it is understood, will be still more inti- 
mately identified with its management ; an alliance 
which should confer added prestige in the eyes of 
Continental visitors, who have become accustomed, 
in recent years, to consider industry on a national 
rather than an individual basis. 

The value of such a common meeting-ground as 
this at Olympia is not to be gauged, however, solely 
by commercial or even educational standards. It 
has been the consistent policy of the organisers to 
encourage the attendance of professional engineers 
of all persuasions by inviting every member of more 
than sixty institutions and societies to attend, on 
appointed days. The original motive, in these days 
of direct postal publicity, has probably lost some- 
thing of its former force, but the benefit of the 
practice to the general body of professional engi- 
neers persists and continually extends. It realises, 
in fact, one of the primary objects of every 
engineering institution—that of providing facili- 
for the interchange of ideas and experi- 
ence. The Institute of Marine Engineers has gone 
further, by regularly convening a meeting of 
members in the adjoining lecture room. There are, 
undoubtedly, arguments to justify a more general 
adoption of this custom, but they would not 
necessarily apply with equal force to other societies, 
differently constituted. It is a common objection 
that the normal sessional meetings of technical 
institutions afford all too brief opportunities for 
making and improving those contacts between 
individuals from which so many engineers, in after 
years, have dated their professional advancement. 
The gatherings that are now a familiar feature of 
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the advantages of joint meetings of kindred institu. 
tions, without the limitations too often attending 
such functions elsewhere, and do so in an environ- 
ment admirably adapted to stimulate technical 
argument. Howeyer great the success of an exhibi- 
tion considered solely as a mart, for the most 
part it can only be stocked with the fruits of past 
inventiveness. It is in the impromptu discussions 
and, not improbably, the honest disagreements of 
individuals, rather than in lecture halls and set 
debates, that is more likely to be found the 
inspiration for the inventions of to-morrow. 








NOTES. 
British TRAMP SHIPPING. 

GREATLY improved conditions in the shipping in- 
dustry are recorded in the fifth Report on the work 
of the Tramp Shipping Administrative Committee, 
recently presented to Parliament by the President 
of the Board of Trade. During the period covered 
by the Report, the first six months of 1937, the 
Chamber of Shipping freight index figure reached 
135-7, calculated on the basis of the freights ruling 
in 1929, which are taken as 100. This indicates that, 
save in the event of a serious slump in freights, 
which there is no reason to anticipate, it is unlikely 
that the industry will receive any Government 
subsidy during the current year, the subsidy Acts 
providing for an automatic diminution in the 
amount payable when the average level of freights 
reaches 93 per cent. of the average for 1929, and 
cessation of payment when equality with 1929 is 
achieved. As the Report points out, however, the 
present level of relative prosperity must be main- 
tained for some years yet, before the industry can 
completely recover from the load of debt incurred 
during the depression, the arrears of depreciation 
alone, during the last six years, amounting to a 
total of more than 10,000,0001. It is to be noted, 
however, that although freight rates are now well 
above those of 1929, the volume of world trade in 
1936 (of which, the Report considers, about 80 per 
cent. is normally seaborne) was only 85-9 per cent. 
of the 1929 total. During the first quarter of 1937 
the proportion improved to 92-6 per cent., and some 
further increase is expected to be shown when 
returns for the second quarter are available. That 
British ships are taking full advantage of the 
improvement is indicated by the fact that only 
two remained laid up on July 1, 1937; but the 
number of cargo vessels under the British flag has 
greatly diminished, compared with pre-war totals, 
and the rising cost of shipbuilding—now at least 
50 per cent. higher than in January, 1935 
ing to neutralise the economic advantages of new 
tonnage and to retard the replacements and expan- 
sion which national safety requires. On the other 
hand, the “real measure of organisation *’ within 
the industry, called for by the Government as 4 
condition of the grant of a subsidy, has enabled it 
to be administered more efficiently than ever before, 
and it is satisfactory to observe that steps are being 
taken by the Committee to ensure a continuance 
of these benefits, and to secure, in addition, the 
co-operation of the liner companies in a scheme 
embracing virtually the whole of the British cargo- 
carrying fleet. 


is tend- 


Facrory Statistics. 


The annual summary of factory statistics, com- 
piled by the Board of Trade on the basis of reports 
received from H.M. Inspectors of Factories and 
oublished by the Stationery Office under the title 
of Survey of Industrial Development, is always an 
interesting check on individual impressions of the 
fluctuations of industry. The Survey for 1936, which 
has just been issued at the price of 9d. net., discloses 
that, in the year under review, 551 new factories, 
employing 53,000 persons, were established m 
Great Britain, 201 factories were extended, and 386 
were closed. These figures, in comparison with 
those for 1935 and 1934 show a steady increase In 
the number of new establishments, and a marked 
decrease in the number of closures. The figures 
exclude factories employing less than 25 persons, 
establishments not engaged in manufacture or the 
processing of new goods, and those set up by the 
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Government in pursuance of the re-armament pro- 
gramme. Privately-owned works affected by the 
re-armament programme are included, however, and 
this fact probably explains in part the fact that 429 
of the new factories are reported to look to the home 
market as their normal outlet. Of the 551 new 
establishments, 24 were assisted by foreign con- 
cerns, the foreign connection being with Germany 
in nine cases, and the United States in four. There 
has been a sharp decline in the number of new 
“ foreign ’’ factories, 140 being opened in 1932. In 
the four years 1932-1935, 224 “ foreign ’’ factories 
were established, of which 196 were still in operation 
at the end of 1936, employing 21,200 persons. A 
general trade classification of the factories included 
in the Survey shows, in engineering, 63 new, 34 
extended, and 25 closed; in the iron and steel 
trades, 38, 24 and 20, respectively; in vehicle 
manufacture, 28, 23 and 13; and in the non-ferrous 
metals trades, 11 new, 8 extended, and 4 closed. 
Thirty-two of the engineering openings are classed 
as “ general ”’ and 30 as “ electrical,” the remaining 
one of the 63 being a re-opened shipyard on the 
North-East Coast; 36 of the openings were in 
Greater London. Seventy-one new factories repre- 
sent transfers from other areas, and, as in former 
years, an attempt is made to ascertain the under- 
lying reasons. As before, the attempt is only partly 
successful, 222 out of 413 cases being attributed to 
“convenience of premises,” which might mean 
almost anything, and must overlap several of the 
other reasons. Only five cases were reported as 
due to the existence of trading-estate facilities on 
the new site, a number which can hardly be a 
correct measure of the general reaction to this 
modern development. Although rather inconclusive 
in some respects, the inquiry confirms the indications 
of previous years that the apparent “ drift to the 
South,” and especially to Greater London, has no 
existence in fact, in the sense of transfers from more 
northerly regions. 








THE BRITISH ASSOCIATION 
MEETING AT NOTTINGHAM. 


THE meeting of the British Association at Not- 
tingham, which commenced on Wednesday, Sep- 
tember 1, and concluded on Wednesday last, is 
the third held by the Association in that city, 
which is not only rich in historical associations, but 
also holds an important position from the industrial 
standpoint. Its industrial position is based on 
the works of Messrs. John Player and Sons (a branch 
of the Imperial Tobacco Company) and of those 
of Messrs. Boots, the well-known chemists, while 
there are numerous and extensive factories engaged 
in the production of cycles, hosiery, lace, and various 
textile goods. The previous meetings of the 
association in Nottingham were in 1866, under 
the presidency of Mr. William R. Grove, Q.C., 
F.R.S., and in 1893 under that of Professor J. S. 
Burdon Sanderson, F.R.S. This year’s meeting 
was held under the presidency of Professor Sir 
Edward Poulton, D.Sc., LL.D., F.R.S., and it may 
be of interest to note that his son, Dr. E. P. Poulton, 
was president of Section I (Physiology). 

The inaugural meeting was held in the Albert 
Hall, Derby-road, on the evening of Wednesday, 
September 1, and after the members had been 
welcomed by the Lord Mayor of Nottingham, 
Councillor E. Purser, J.P., the president delivered 
his address, entitled *“‘ The History of Evolutionary 
Thought as Recorded in Meetings of the British 
Association.”” The address was notable for its 
clarity and for the manner in which it was delivered, 
4s well as for the great general interest of its subject- 
matter; the latter, however, lies rather outside 
our scope. The attendance, up to the time of the 
augural meeting, was 1,860, as compared with 
1,928, the corresponding figure for the Blackpool 
meeting last year. There were two evening dis- 
courses, one on Friday, September 3, delivered in 
the Great Hall of University College, by Dr. R. E. 
Slade, entitled ‘‘Grass and the National Food 
Supply,” and the other by Professor J. Gray, 
F.R.S., on “ The Mentality of Fishes,’ delivered in 
the Albert Hall. In addition, public lectures were 
delivered at Lincoln on Friday, September 3, by 


at Mansfield, on the same evening, by Professor J. 
Walton, on “‘ Coal and its Origin ’’; at Nottingham, 
on Sunday, September 5, by Professor H. Hartridge, 
F.R.S., on “Illusions of Colour’’; at Derby on 
“The Mechanics of Sport,” by Sir Gilbert Walker, 
C.S.1L, F.R.S., on Monday, September 6; at 
Newark-on-Trent, by Mr. T. M. Herbert, on ‘ The 
Transport of Food,” on Monday, September 6; 
and at Long Eaton by Dr. J. E. R. Constable on 
“Science in Everyday Life,” on Tuesday, Sep- 
tember 7. In addition, a lecture to school children 
on the subject of ‘‘ Noise”? was delivered by 
Dr. Alexander Wood in Nottingham on Friday, 
September 3. . 


SECTION G.—ENGINEERING. 


Most of che sectional meetings, which commenced 
on the morning of Thursday, September 2, were 
held in University College, situated in attractive 
surroundings some 2} miles from the centre of 
the city. The meetings of Section G, to which we 
must confine our attention, were held in the Physics 
Laboratory. This year’s president was Sir Alexander 
Gibb, G.B.E., C.B., F.R.S., and the other sectional 
officers were as follows: vice-presidents, Professor 
C. H. Bulleid, Professor H. Cotton, Professor 
W. Cramp, Messrs. R. M. Finch and W. H. Haile, 
Sir E. Jardine, and Mr. A. D. Philips ; recorder, 
Wing-Commander T. R. Cave-Browne-Cave, C.B.E. ; 
secretaries, Messrs. H. M. Clarke and C. W. J. 
Taffs ; and local secretary, Mr. R. G. Robertson. 


PRESIDENTIAL ADDRESS. 
The new president was inducted by the retiring 
president, Professor W. Cramp, with a few felicitous 
remarks, in the course of which he referred in 
appreciative terms to the work of Sir Alexander 
Gibb, who then delivered his address on ‘‘ Research 
in Engineering.” This address is reprinted on 
page 295 of this week’s issue of ENGINEERING, so 
that we need not refer here to its subject-matter. At 
its conclusion, a vote of thanks was proposed by 
Professor Sir T. Hudson Beare, who referred to the 
fact that Sir Alexander had been one of his pupils 
at the University of London in 1890. In the course 
of his remarks Sir Thomas pointed out that engineers 
had formerly scoffed at research, preferring rule- 
of-thumb methods, but for the last twenty-five years 
the valuo of research had been fully appreciated. 
He referred also to the need for the co-ordination of 
research andexpressed the view that industry should 
contribute more to the cost. Finally, he called 
attention to the need for some central organisation 
from which it would be possible to find where any 
particular research had been published. 


THe ANALYsIS OF ELAstTic STRUCTURES. 


After acknowledging Professor Sir T. Hudson 
Beare’s remarks, the president called on Mr. E. H. 
Bateman to read his paper, entitled ** The Analysis 
of Elastic Structures by the Methods of Deformation 
Energy and Remainder Distribution.”” This paper 
will be reprinted in a subsequent issue of 
ENGINEERING, so that it will now suffice to give the 
following brief indication of the nature of its 
subject-matter. The author mentioned that systems 
of analysis referred to by various writers as the 
methods of virtual velocities, stationary potential, 
and least work were known as being well suited to 
the solution of problems in rigid mechanics, and 


rocal theorem had been developed for application 


had hitherto been applied in terms of forces or 
the alternative application in terms of deformations, 


of deformation-energy. 


than other methods, because the number of indeter- 





Mr, R. Kay Gresswell, on “‘ Rivers and Waterways ”’; 


of remainder distribution for solving the simulta- 
neous equations which result from the application 
of strain-energy methods of analysis to a statically- 
indeterminate structure. The method was illus- 
trated by a solution of the problem of a continuous 
girder on elastic supports. 

Mr. Bateman said he did not propose to go through 
his paper in detail, but would give a brief explana- 
tion of its nature. At the conclusion of this 
the president invited Professor R. V. Southwell, 
F.R.S., to open the discussion. Professor South- 
well remarked that he had only just seen the paper 
and was not sure that he had grasped the author’s 
method in its entirety. He was, however, particu- 
larly pleased to find another worker endeavouring 
to deal with the problems referred to by unorthodox 
methods. Although the least-work method was 
satisfactory for answering examination questions, it 
broke down when applied to actual structures in 
which there might be 120 degrees or so of redun- 
dancy. He was not particularly concerned whether 
Mr. Bateman’s method or his own gave the results 
more quickly. Professor Hardy Cross, he thought, 
was actually the first worker in this field, and he 
mentioned that Captain Morris at the Royal Aircraft 
Establishment was working on similar lines, and 
called his method an iteration method ; this could 
be traced back to Gauss. Although he did not 
wish to comment on the author’s method on so 
short a study of it, he might say that it appeared to 
involve more mathematics than his own method. 
The feature of the latter was that the system of 
simultaneous equations was not written down at all, 
the equations being only solved tacitly. He did 
not think the difference was important, and each 
worker would employ the method which appealed 
most to him. The important point was that 
engineers had rebelled against a system which led 
to the solution of a system of simultaneous equations, 
and the more this rebellion spread the better. 

Mr. J. 8. Wilson, who continued the discussion, 
pointed out that, in practical structural-engineering 
work, it was necessary to bear in mind the fact that 
as rolled-steel angles were naf always right angles, 
and, for other reasons, structural details were not 
always in exact accordance with the drawings, 
any system of calculations carried out might, 
therefore, be seriously impaired. He was not in a 
position to criticise the paper, but he thought 
Professor Southwell’s method of tabulating the 
results was satisfactory and could not follow the 
author’s method of avoiding tabulation. 

Mr. R. G. Robertson remarked that the remainder- 
distribution method was somewhat similar to 
Claxton Fidler’s characteristic-point method, which 
did not deal with rigid frameworks, but was very 
satisfactory for use in connection with continuous 
beams. 

Professor Southwell here pointed out, with 
reference to Mr. Wilson’s remarks regarding the 
effects of imperfections of workmanship, that with 
his method it was possible to see at any stage of 
the work what local correction was necessary, 
although this could never be seen by orthodox 
mathematical methods. He pointed out also that 
no method could deal with data other than that 
which the engineer supplied. Professor F. C. Lea 
then asked if it were not true that if an engineer 
were going to design a structure and knew that 
errors would creep in, the new methods would 


corresponding methods based on Maxwell’s recip- enable him to allow for the effects of such errors. 


It appeared to him that this would be the case. 


to elastic structures. These methods, often described To this query Professor Southwell replied in the 
generically as strain-energy methods of analysis, affirmative. 


Sir Alexander Gibb, in calling on the author to 


stresses, while little attention had been given to|reply, said he had recently been taken over the 


Empire State Building in New York and had been 


which the author proposed to designate the method | told that the total error due to rolling was only 
This method, he said, was | 3 in. and the movement at the top of the building 
applicable to structures which were statically deter- | in a 60-m.p.h. gale did not exceed 6 in. He thought 
minate or statically indeterminate ; in cases of the | that was evidence of high accuracy in structural 
latter class it might lead to simpler forms of analysis | steelwork. 


In replying, Mr. Bateman said that the difficulty 


minate deformations might be less than the number | mentioned by Mr. Wilson had been dealt with by 
of indeterminate forces or stresses, and also because | Professor Southwell. 
it might be easier to specify the possible deforma-| rather exaggerated the defects in steelwork. He 
tions of a structure than to ascertain a convenient | had inspected steelwork and had found it in excellent 
system of independent indeterminate forces. The | agreement with the drawings. 


He thought Mr. Wilson had 


He was not familiar 





paper gave a short account of the author’s method | with the work of Captain Morris at Farnborough, 
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but was glad to know that he had obtained results 
on similar lines to his own. 

After a vote of thanks to the author had been 
proposed by the president, the meeting was 
adjourned until the following morning. 


Tue TrRarninc or UNIVERSITY GRADUATES 
vor THE ENGINEERING INDUSTRY. 


I'he morning of Friday, September 3, was devoted 
to a discussion on the above subject, which was 
introduced by a paper by Professor F. G. Baily. 
The chair was occupied by the President of the 
Section, Sir Alexander Gibb. Professor Baily’s paper 
is reprinted on page 299, of this week’s issue of 
ENGINEERING, 80 that we need not refer here to the 
nature of its subject-matter. Professor Baily’s intro- 
ductory paper was followed by one by Dr. A. P. M. 
Fleming and Dr. W. Jackson, which we shall reprint 
in a subsequent issue of Enarnegrine. In it, the 
authors stressed the need for a more effective co- 
ordination of the resources of the Universities and 
of industry than at present existed, and expressed the 
view that the engineering departments of the 
Universities ought not to be required to provide 
instruction in workshop practice, machine design, 
industrial administration and in specialised techno- 
logical subjects, but should concentrate on teaching 
«a sound knowledge of the properties of engineering 
materials and of the scientific principles involved in 
their application. ‘Too little opportunity, it was 
stated, was given in present-day engineering courses 
for independent reading and thinking and for 
humane studies. Industrial concerns should do more 
than provide opportunities for practical training : 
they should undertake, both independently and in 
co-operation with adjacent technical colleges, the 
necessary instruction in the above-mentioned sub- 
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essential part of it, that they required careful 
|development. Sir George’s communication con- 
| cluded with the suggestion, with regard to the men 
| turned out by the Universities, that the improve- 
ment most desired was in the direction of a wider 
cultural education with, if possible, two foreign 
languages, preferably French and German. A general 
| education which would equip engineers to take some 
interest and pleasure in the ordinary affairs of this 
world, such as social science, literature, the arts, 


history, &c., would put them in a better position | 


for meeting life, even in engineering circles, than 
did the present over-specialised education. 
Mr. 8. V. Goodall, the first speaker in the dis- 
cussion, dealt at some length with the Admiralty 
system of training candidates for the Royal Corps 
of Naval Constructors. The recruits, he said, were 
mainly drawn from the apprentices at the Royal 
Dockyards. 
and underwent a continuous practical and theore- 
tical course, certain hours from the works’ time, 
being given to theoretical training. After four years, 
and as the result of a competitive examination, 
certain men were selected for training as naval 
constructors. They then received pay sufficient to 
maintain themselves. They went for a year to 
| Keyham, and proceeded with instruction at Devon- 
| port, and at the end of a year, and after another 

examination, they went to Greenwich. There they 
| took a three-years’ course in mathematics, physics, 
| laboratory work, ship design and calculations, and 
| during the vacations went to the Dockyards to keep 

in touch with practical work. They were also 
| instructed in estimating and similar subjects. If 
| after this they passed sufficiently highly, they were 
|sent to sea for a year, and on the completion of this, 
| at the age of 24 or 25, became full members of the | 


They entered at the age of 15 or 16, | 
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|invited apprentices to come to the works from 
| secondary and public schools and encouraged then 
|to work in the technical college for part-time da, 
and evening courses. It was hoped that they would 
secure the Higher National Certificate. Referring 
| to the training of engineering and trade apprentices, 
| Mr. Ward said he had been appalled at the ignoranc« 
| displayed by some of the latter. Special boys of this 
| type, however, would be encouraged to apply for 
engineering pupilage. 

Mr. N. F. Sheppard, who spoke as an educationa- 
list, said, in the course of his remarks, that it was 
|not the work of the Universities to train persons to 
obtain a living. The University was the place fo. 
studies which were not of immediate economi 
value, but might be in the future. The training of 
engineers, he said, was not the work of the Unive: 
sities, but of the technical schools. Engineering was 
a specialised industry and technical colleges kept 
in close contact with industry ; many firms were 
prepared to finance them, but such firms could not 
be expected to finance the purely cultural side of 
| education. 
| The next speaker, Professor C. H. Bulleid, said 
Professor Baily had dealt with the problem from the 
| University side, and he agreed with him that colley: 
| training should follow the school. It was difficult 
| for a boy who had left school for some years to 
| pick up such subjects as mathematics and physics, 
but a boy was also rather old to go into a works 
|after a three years’ college course, although if he 
| had the necessary force of character he could do it. 
| Professor Bulleid also agree with Professor Sir T. 
|Hudson Beare’s remarks regarding drawing-office 
| work, and, with regard to the value of the contact of 


| engineering students with students of other subjects, 


he thought the former had a good influence on the 





| Royal Corps. This system had been practised for| latter. He agreed that it was undesirable to 
be given during works’ hours. Such provision, it was | many years, but it was felt that for the design, con- | specialise too early and said he wished to testify 
stated, was possible only with large organisations, | struction and maintenance of warships, it was/|to the change of attitude of industry to University 
and on these the responsibility rested for training | desirable to draw recruits from every possible field. | graduates who were now taking their place in indus- 


jects. Wherever possible, this instruction ought to 


men for the country as a whole. A brief description 


| It used to be the practice to offer studentships at 


try. With regard to evening work, he said that 


was given in the paper of an existing apprenticeship | Greenwich to students at the Universities in the | at Nottingham evening courses were provided for 


scheme of post-graduate training which conformed | 


in some measure to théSe requirements. It was very 
necessary that the engineering departments of the 


Universities should undertake fundamental research | 


work in co-operation with the physics, chemistry and 
metallurgical departments on border-line subjects 
of industrial importance. Scholarship provisions, it 
was suggested, enabling men of outstanding ability 
to return to the Universities for one or two years, 
ifter some experience of industrial work, would 
stimulate this activity and react very beneficially 
on industrial development. Industry might, with 
vdvantage, afford facilities in its research labora- 


tories for members of University staffs to carry out, | 


ind where possible, to supervise, supplementary 


work beyond the scope of the financial resources of | 


the Universities 


The paper, which was presented by Dr. Jackson, | 


was followed by an extensive discussion which the 
space at our disposal will not permit us to give in 
full. The first item in the discussion was a written 
communication received from Sir George Lee, 


North who had worked for two years in a shipyard | 
}and had obtained an Honours Degree in Naval 
| Architecture ; at present, however, candidates could 
not be obtained from that source. The offer was | 
still open, but efforts were now being made by the 
Admiralty to obtain University graduates who had 
not had any experience in shipyard work, but must 
have attained a high standard in mathematics and 
mechanical sciences. They would first go to Devon- | 
port for eighteen months, then to sea for six months, | 
then for two years to Greenwich, where they would | 
devote their time to ship design and construction 
work. Mr. Goodall concluded by remarking that 
this was an ideal system, but was costly. He thought 
it would be of interest to know that the Government 
was ready to spend money to obtain the right types 
of technical servants. 

Professor Sir T. Hudson Beare, who continued the 
| discussion, said in the course of his remarks, that | 
|he considered instruction in drawing office and | 
| laboratory work was essential to the training of the | 
| young engineer. A student who merely absorbed | 


the National Diploma and the Engineering Degree. 
The classes were quite small, in some cases consist- 
ing of only two or three students, and some had 
obtained First Class Honours in the London Degree. 
Some students, he concluded, took the intermediate 


| course at night and came to the day college for the 


Degree course. 

Professor Bulleid was followed by Mr. Giffard and 
Mr. Young of the National Union of Students, who 
treated the subject from the students’ point of view. 
Mr. Giffard, in the course of his remarks, said he 
thought some prejudice existed against University 
men who would not “ rub shoulders” with work- 
men, while the latter were not always anxious to 
pass on the practical knowledge they had acquired 
without obtaining any advantage for themselves. 
Mr. Young referred mainly to the system of training 
employed at Loughborough College and read part 
of an address on this subject delivered by Dr. Scho 
field at a recent congress of the National Union ot 
Students. 

Professor Marchant, the next speaker, 


E. W. 


Engineer-in-Chief of the Post Office. which was read | information in lectures, was of little use ; he must referring to some of Mr. Giffard’s remarks, said that 


by Wing-Commander Cave-Browne-Cave. Sir George 
first pointed out that the work of the Post Office 
varied from heavy through light engineering to pure 
physics, and that the engineering work involved was 
mainly design and subsequent repair or mainten- 
ince. Graduates, he went on, were recruited by an 
interview in which stress was laid on personality, 
judgment and character, On appointment, they 
proceeded to a schocl at Dollis-hill, where they 
were instructed by various specialists in the tech- 
nique and organisation of the work of the Depart- 
ment. At this point, preliminary selection of the 
recruits was made for the kind of work for which 
they were most suitable, but all were posted to 
various duties in the field. For a period of two 
vears they were regarded as probationary, and 
might be discharged at any time if unsuitable. 
During this time, all the recruits were encouraged to 
take as much responsibility as possible. In general, 
University graduates readily absorbed the technical 
side of the work, and it was on the human side and 
the ordinary administrative and organisation pro- 
cesses which accompanied engineering and were an 


know how to put the information into an actual | engineering students were certainly not looked down 
|design. The speaker differed from Dr. Fleming on | upon at Liverpool University, or at any other w ith 


| this point, although he was in agreement with him 
/on most others. He agreed as to the advantages | 
of languages, but mentioned the difficulty of finding 
|time for cultural subjects. Engineering students 
| made considerable contact with students engaged in 
|other studies, which was valuable. He thought 
every University saw to it that the students it 
| turned out were not narrow-minded technical men. 
| They were not turned out as engineers, but should 
| be turned out as young men with sound brains, able 
| to absorb knowledge and to take their proper place 
in the life of the nation. 

Mr. H. A. Ward, of Messrs. Rolls-Royce, Limited, 
jsaid his firm had only taken up the question of | 
jemploying University graduates during the last 
year. They woull be given a good training in the | 
works for three years to find what was their natural | 
bent and paid a salary sufficient to enable them to | 
jlive. The types of students naturally varied con- | 
| siderably, but there were numerous openings for 

them in different parts of the works. 





| 


| engineer of the Metropolitan-Vickers Compan) hac 
They also | 


He added that of some 


¢ 


which he was acquainted. 
350 men who had passed through the course 4 
Liverpool, only about five had subsequently changed 
their occupations. One or two others had changed 
from electrical engineering to some other branch 
of the engineering profession, but quite 95 per cent. 
of the men trained as electrical engineers remained 
electrical engineers and had been successful. He 
could not express too strongly his view that it was 
a great advantage for an engineer to be trained in 
a University ; as Professor Sir T. Hudson Beare 
had said, the association of the engineering students 
with students of other subjects was a valuable part 
of their training. With regard to drawing-office 
work, he agreed that students should obtain som« 
practice in this in the University, but he did not 
think it was desirable for them to get out designs 
for large machines, as that was better done in 4 
works’ drawing office. As Mr. Peck, the — 


said : “If you specialise in fundamental principles, 
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you are doing the best you can for training 
the engineer.” He remarked, in conclusion, that 
he thought Dr. Fleming had done more than any 
other man to encourage the employment of Univer- 
sity graduates in engineering, and this had been of 
very great advantage, not only to his firm but to 
the industry as a whole. 

The next contribution to the discussion was by 
Dr. L. G. A. Sims, who, referring to the papers by 
Drs. Fleming and Jackson, expressed his apprecia- 
tion of the constructive proposals they had made. 
It was true, he thought, that the teaching of funda- 
mentals had suffered to some extent from the 
attempt to keep pace in college curricula with 
technological progress in industry; it was also 
true that the examination system had no good 
influence. The authors proposed to divide the 
engineering training of students of the future into 
two parts, of which the University or college would 
supply one and industry the other. 
that the final Degree or Diploma would not be 
awarded until the student had satisfactorily com- 
pleted both parts. In that case, presumably, he 
would be trained in fundamentals by the teachers of 
the University and in the application of those prin- 
ciples to design by the staffs of the large industrial 
concerns. Dr. Sims proceeded to discuss this pro- 
posal, and in the course of his remarks, agreed that 
college curricula were overloaded and that the 
college would be well advised to concentrate upon 
fundamentals and humanitarian studies. He also 
called attention to the implication that the college 
teacher was not so well able to deal with practical 
applications as was his industrial colleague. It was 
most essential that an instructor should not only 
know his specialised work very well, but that he 
should also be a practised teacher. With regard 
to the fundamental content of University courses, it 
must be borne in mind that modern applications 
were demanded by the student and, if wisely chosen, 
these acted as a valuable mental stimulant. Students 
were inclined to chafe under what they regarded as 
the dullness of fundamentals if too much time was 
spent on them, and some technological work was 
therefore desirable. Dr. Sims said he thought that 
classroom teaching should be the business of the 
professional teacher throughout, but that industry 
could accomplish all that the authors proposed by 
carefully planned collaboration with the college 
teaching staffs. As a final point, he said he thought 
that the authors’ proposals in respect of the student 
himself could be largely realised through planned 
sandwich systems, in which practical work dove- 
tailed logically with the college courses. 

Professor R. V. Southwell, F.R.S., said that in 
his view the time had come for a drastic reconstruc- 
tion of engineering curricula in this country, which 
had been more or less standardised by the late 
Sir Alfred Ewing some 40 years ago. At that time, 
it had been a well-developed scheme, but it should 
now be reconsidered. The first duty of the professor 
was to see what could be taken off. He sympathised 
with the views expressed that engineering students 
could not find time for the side activities, which, 
however, were very important ; men needed tech- 
nical knowledge, but primarily they had to meet 
and work with other men. A student working from 
10 to 6 for five days a week, had no time to make 
those contacts which were essential if engineers 
were to raise themselves from the position in which 
they were regarded as merely useful members of the 
community. He had been trying to work on these 
lines at Oxford and would not permit the teaching 
of undergraduates during the afternoons, which were 
occupied with tutorial work and reading. He was 
trying to break away from the attempt to cover the 
ground so that every question could be answered 
from the student’s notes. 

Another speaker, whose name was not given, said 
the time had arrived when a commission drawn 
from the proper authorities, including the Board of 
Education and representatives of industry, should 
be set up to inquire into the whole question of 
scientific education. There was at present a certain 


amount of overlapping between the technical schools 
and colleges and the Universities, and he thought a 
proper authority should investigate the scope of all 
these institutions and define the ground they should 
cover in each case. 


He gathered | Posse 
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Mr. Naylor, the last speaker in the discussion, 
spoke from the point of view of the civil engineer. 
He pointed out that civil engineering involved the 
supervision of manual labour to a large extent, and 
the civil engineer should, therefore, include in his 
training some work with the pick and shovel and 
sledge hammer, and in the mixing of concrete. If, 
after obtaining his Degree, he did not do this, he 
missed the opportunity of getting into touch with 
workmen. 

Dr. Fleming, who was then invited to reply to the 
discussion, said he would prepare a considered com- 
municatioh at a later date. With regard to cul- 
tural education, it had been generally agreed that 
this should be provided for engineers, the great 
difficulty being to find the necessary time. Manu- 
facturing concerns, he added, picked men, before 
they had obtained their final Degree, for their 
personalities and for the personal qualities they 
ssed, more than for their technical qualifica- 
tions. He fully agreed with Professor Marchant’s 
remarks. Dr. Jackson and he had had opportunities 
for considering educational and industrial condi- 
tions in countries in which the State was taking 
definite control of these matters, and everyone who 
had studied the question must realise that there were 
many advantages in this control, though it elimi- 
nated the advantage of individual freedom, which we 
prized. He urged his hearers to take the long view 
and for that reason had put forward the suggestion 
that industry might take a greater part in education 
than it did at the present time. Industry might 
relieve the Universities of some of the burdens they 
at present carried, and so give more time for funda- 
mentals and for a wider cultural education. In the 
last 30 years his company had trained some 5,000 
or 6,000 men, many of whom had come from the 
Universities of the Empire and of foreign countries, 
and they had tried to put into effect all that had 
been suggested in the paper. During this period 
their relations with the Universities had been so 
cordial that he might say that the gap between the 
Universities and industry did not exist when efforts 
were made to break it down. 

Professor Baily, who then replied, said he was 

glad the discussion on an old subject had taken place. 
It had been said that the present system should be 
reconsidered from the beginning, but he would not 
go so far as that; he did not think they were so 
very far wrong. Several speakers had referred to 
the cultural side of the education of the engineer, 
and one difficulty in this connection was that engin- 
eers were so interested in their own subject and not 
much in anything else. They would not take advant- 
age of any facilities offered and too much academic 
culture must not, therefore, be expected of the 
engineer. He did not agree that University students 
did not get on well with workmen ; his experience 
had been quite the reverse. He had been interested 
in Mr. Goodall’s description of the Admiralty 
system, and agreed that it gave a very sound train- 
ing. In conclusion, he welcomed the offer of Messrs. 
Metropolitan-Vickers to co-operate more closely 
with the colleges in the matter of research. College 
facilities for research were very limited, and it was 
much better for them to concentrate on providing 
suitable men for the work. 
The Chairman, in thanking the authors, said that 
he had found from the last Census that one-seventh 
of the total population of the country was dependent 
for its livelihood on the engineering industry. He had 
visited many parts of the world, and it had struck 
him forcibly that wherever one went the British 
engineer was always trusted. He thought that was 
largely due to the prescription laid down by Thomas 
Telford, the founder of the Institution of Civil 
Engineers, whose tradition had been handed down. 
At this point the meeting was adjourned. 


ENGINEERING PROBLEMS OF THE RIVER TRENT. 


In the afternoon, a number of members of the 
Section attended at the offices of the River Trent 
Catchment Board in Derby-road, to hear a paper 
by Mr. Walter H. Haile, M.Inst. C.E., entitled “ The 
Engineering Problems of the River Trent Catchment 
Board.” The paper was illustrated by numerous 
excellent lantern slides, and was followed by a brief 
discussion which consisted largely of requests for 
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therefore be given here. The paper itself we hope 
to reproduce in a subsequent issue of ENGINEERING. 
We may mention, however, that after hearing the 
paper, the members visited the hydraulics laboratory 
in the basement of the Catchment Board offices. 
The principal item of interest in the laboratory is a 
model of the River Trent from Knaith to Owston 
Ferry and of the surrounding country, made in 
concrete to a horizontal scale of 3 ft. to the mile, 
and a vertical scale of 1 in. = 10 ft. Water is sup- 
plied to the river model over a Vee-notch, so that 
the flow can be adjusted and mechanism is provided 
at the down stream end to enable the effects of the 
tides to be reproduced. The model was first demon- 
strated with certain proposed measures to diminish 
flooding, in the form of embankments and channels 
made of Plasticine, in position and very little floo- 
ing occurred. The remedial measures were then 
removed and with the same flow along the river 
extensive flooding occurred at certain conditions 
of the tide. This, we understand, accurately repre- 
sents the conditions experienced in recent floods. 
It may be explained that the section of the river 
at present being investigated is regarded as the 
most critical part, and that when the investigations 
on this have been completed, other sections will be 
similarly dealt with. Apparatus is also provided in 
the laboratory for the investigation of model sluices, 
a model of the intake sluices for the proposed pump- 
ing station at Keadby being in position at the time 
of the visit. The character of the flow through these 
was effectively demonstrated. 


(T'o be continued.) 








THE INSTITUTE OF METALS ; 
SHEFFIELD MEETING 

Tue twenty-ninth annual autumn meeting of the 
Institute of Metals opened in Sheffield on the 
evening of Monday, September 6, and was brought 
to a conclusion on the evening of Thursday, Septem- 
ber 9. The proceedings on the first day commenced 
at 7.15 p.m., at the Department of Applied Science 
of the University, St. George’s-square, Sheffield, 
where a reception of the members was held in the 
Mappin Hall, by the Lord Mayor of Sheffield 
(Councillor Mrs. A. E. Longden, J.P.), the Senior 
Pro-Chancellor of the University of Sheffield 
(Lieut.-Col. Sir H. K. Stephenson, Bart., D.S.O., 
D.L.), and the President of the Institute, Mr. W. R. 
Barclay, O.B.E. In welcoming the members to 
Sheffield, the Lord Mayor stated that the City had 
experienced some lean years, but these were now 
past, and she was glad that the Institute had come 
at the present time to witness the better times in 
which Sheffield was now living. Sir Henry Stephen- 
son welcomed the Institute on behalf of the Univer- 
sity and said that that institution was always 
pleased to throw open its doors to learned societies 
who were visiting the City. In returning thanks, 
the President said that the metal with which the 
Institute dealt was not iron, as such. On the 
other hand, the non-ferrous metals had invaded 
the realm of iron and steel and it was impossible 
to conceive of metallurgy without the non-ferrous 
metals. In conclusion, he paid tribute to the 
memory of Dr. Sorby, who had given metallurgists 
the metallurgical microscope and had laid the foun- 
dations of the science of metallography. At 
8 p.m. a short business meeting was held, imme- 
diately before the delivery of the autumn lecture. 
This business session on the first evening of the 
meeting was an innovation and the object was to 
leave the following two mornings entirely free 
for the presentation and discussion of papers. The 
minutes of the previous meeting having been dealt 
with, the Secretary read a list of the names of 
members, nominated by the Council, to be balloted 
for in connection with the election of officers for the 
year 1938-39. These nominations comprised, as 
President, Dr. C. H. Desch, F.R.S.; as vice- 
president, Professor J. H. Andrew, D.Sc.; and 
as members of the Council, Dr. J. W. Donaldson, 
Engineer Vice-Admiral G. Preece, C.B., and Mr. 
H. S. Tasker. The President then announced 
that the next annual general meeting would be 
held in London on March 8, 9 and 10, 1938. He 
also announced that the 30th annual autumn meet- 








further information on certain points, and need not 


ing of the Institute would be held jointly with the 
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Iron and Steel Institute, in October, 1938, in 
America, at the invitation of the American Institute 
of Mining and Metallurgical Engineers, the American 
Society of Metals and the American Iron and Steel 
Institute. The President then introduced Dr. D. R. 


Pye, C.B., F.R.S., Director of Scientific Research, | 


Air Ministry, and called upon him to deliver the 
sixteenth Autumn Lecture of the Institute. 
METALLURGY AND THE AERO ENGINE. 

Dr. Pye, who had chosen as his subject “ Metal- 
lurgy and the Aero Engine,”’ stated that if two aero 
engines of roughly the same type and cylinder 
capacity were compared, the one produced in 1937 
and the other about six years earlier, the outstanding 
fact was that, in six years, the maximum power 
output, expressed as horse-power per cubic foot 
of cylinder capacity, had increased by amounts 
which varied in different designs between 50 per 
cent. and 100 per cent. In outward appearance 
the engines were very similar. How, then, did 
one engine achieve an output nearly twice that of 
its predecessor of six years previously ? Many 
persons would reply that this satisfactory result 
was almost entirely due to the improved quality 
of the fuel supplied to the engine. It was true 
that without this improved fuel only a small part 
of the 100 per cent. increase of power could have 
been achieved; but it was of interest to inquire 
in what respects the engine itself had had to be 
developed, step by step, with the improvement 
in the fuel and the greater quantity of combustible 
mixture supplied each cylinder per 
to enable it to withstand this severer duty. It 
would be seen that the metallurgist had played 
an important part in this sphere. 

The material employed for cylinder heads of 
air-cooled engines had not changed much in recent 
years, and development had been rather towards 
improving the forging and machining qualities. 


to 


Of all the many components in which a weakness | 


might cause the breakdown of an engine, there 
were two which remained, perhaps, the major pre- 
occupation of the designer, namely, the piston, 
and the crankshaft and its bearings. 
of the piston were chiefly thermal, and those of 
the crankshaft mechanical. In the last five years 
the ability of piston materials to maintain the 
necessary strength at high temperatures had 
undoubtedly improved, although it would be diffi- 
cult to give reliable figures. Nevertheless, for 
the sake of the necessary strength, and also to allow 
of an adequate rate of heat-flow to the periphery, 
it had been necessary to thicken the piston crown 
and put up with heavier piston. Any new 
material of specific gravity not greater than 3-0, 
but the lower the better, and of thermal conduc- 
tivity not inferior to Y-alloy, which at the same 
time was able to maintain its mechanical properties 
better than Y-alloy at temperatures of 300 deg. C., 
and over, would be of major importance to the 
aero-engine of the future. 

In the last five years the introduction into fuel, 
of tetraethyl lead had forced designers to find 
means for ensuring better cooling, and to face the 
complication and expense of the hollow exhaust 
metallic sodium as its heat 
carrier, now becoming universal in high-duty 
engines. Even this complex design, however, 
combined with a Stellite surface treatment, had not 
sufficed to cure the troubles of the exhaust valve. 
There was evidence of a rapid increase in the rate of 
attack even on Stellite, in the presence of lead oxide, 
between 600 deg. and 700 deg. C., and again above 
about 900 deg. C. The practice of covering the 
whole top surface of the valve, moreover, to prevent 
sealing, had led to trouble owing to a difference 
between the coefficients of expansion of the steel 
and the Stellite, which had been found to cause 
cracking of the Stellite over the head surface, so 
that the covering had completely disintegrated after 
50 hours or 100 hours of high-duty running. A 
new material composed of about 80 per cent. nickel 
and 20 per cent. chromium had recently been tried 
for the same purpose and appeared not to suffer 


a 


valves containing 


in the same way when spread over the valve head. | of electricity generated by authorised undertakers was 


A possible further development was the manu- 
facture of the entire solid parts of the valve from 


the non-ferrous metal alloy, thus avoiding the 


stroke, | 


The problems | 


S. 
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difficult. welding process involved in the production 
of the composite valve. 

The problem of wear, seizure, and 
between metal surfaces obviously could not 


** pick-up ” 
be 


which, under ideal conditions, might preclude 
metallic contact entirely. Even in a well-lubricated 
shaft bearing, however, minute adhesions had been 





| bearing metals without these adhesions having 
| proceeded to the point of a seizure. The experi- 
mental evidence was that a sliding of one surface 
over another could always cause some slight 


abrasion, due to this metallic cohesion, unless the | 


surfaces were protected by a layer of oil molecules. 


| Even when so protected, temperatures were produced | 

| 
| in the surface layers, wherever there was contact, | 
| which were so high as to decompose the oil, and it | 


| might be imagined that an extremely rapid succession 


| of break-downs and repairs of the oil film took place. | 


| Accepting that between two heavily-loaded surfaces 
|in contact a condition of boundary lubrication, 
| though intermittent, was constantly recurring and 
that, however good the oil, opportunities for metallic 
cohesion would occur, if was of great interest to 
|consider what it might be possible to do to the 


| metallic surfaces themselves to obtain relief and | j¢ may be assumed that input to channel No. | 


reduce the danger of seizure. 
By examination of some new and some used aero- 
|engine cylinders, Professor Finch had found that 


| the “ running-in ’’ process between the piston and | 


Beilby 


cylinder resulted in an extremely thick 
several 


layer being formed ; thick, that 
rubbings with fine emery paper were 

to remove the hard amorphous layer and re-expose 
the crystalline substratum. One of the substances 
| investigated which exhibited a stable amorphous 
layer after polishing was spinel, a magnesium alu- 
|minate with aluminium oxide in solid solution, 
and Professor Finch had suggested that if a suitably 
oxidised magnesium-aluminium alloy surface were 
used, it was possible by polishing this “to form 
| Spinel with a permanently amorphous and therefore 
Beilby layer.” The usual aluminium 


580 


smooth 


spontaneously covered with a thin layer of very 
hard aluminium oxide. This oxide layer was, or 
‘ould be le, : ‘phous ; | Professor Finch’ 
could be made, amorphous ; but Professor Finch s 
observations had given evidence that during the 
| process of running-in, the oxide layer, instead of 


| settling down into a smooth amorphous bearing | 


| surface, became converted into a layer of minute 
sapphire crystals. It had long been known that 
the wear of the cylinder barrel was more severe 
with an aluminium than with a cast-iron piston, 
in spite of the greater softness of the former. It 
had hitherto been supposed that this was due to the 
embedding of abrasive particles in the soft alumi- 
nium piston, but Professor Finch’s explanation that 
aluminium formed its own peculiar kind of grinding 





surface with sapphire “ teeth,’’ was not only more 
picturesque, but also probably more true. 

| Enough had been said to show that engine 
| development was almost synonymous with the 
| development of the material of which the engine 
hee made. An improved fuel might allow a 
higher supercharge, but full use could not be made 
of this without parallel improvements in a hundred 
other directions to meet the more severe conditions 
of heat flow and mechanical loading. The new 
ok onal ranged from the call for a 150-ton steel 
to the need for a more stable lubricating oil or 
an improved insulator for the sparking plug ; but 
undoubtedly it was the metallurgist who must 
chiefly and always be at hand to advise, and he, in 
his turn, must be ready to listen to what the pure 
| physicist could tell him. 

| At the conclusion of the lecture a cordial vote 
of thanks to Dr. Pye was proposed by Professor 
J. H. Andrew and carried with acclamation. 


(To be continued.) 
] 
| GENERATION OF ELectTRIcrry In Great Baritrarin.— 
The official returns rendered to the Electricity Commis- 
sioners, Savoy-court, Strand, London, W.C.2, show that 
during the first seven months of 1937, the totel amount 








12,810 million units, compared with 11,295 million units 
during the corresponding period of 1936. 


cent. 


considered apart from the question of lubrication, | 


observed to take place between the shaft and the | 


necessary | 


alloys used for pistons, on the other hand, became | 


The difference 
of 1,515 million unite represents an increase of 13-4 per of the 
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| NINE - CHANNEL ULTRA SHORT. 
WAVE RADIO LINK BETWEEN 
BELFAST AND STRANRAER. 


THE wireless telephone link between Belfast and 
Stranraer, which was formally inaugurated by th 
| Assistant Postmaster-General (Sir Walter Womersle, 
on Tuesday, August 31, consists of nine ultra short 
wave channels, and will provide an additional means 
of communication between Northern Ireland and thy 
British telephone system. 

The equipment employed is the result of considerab); 
research by the engineers of Messrs. Standard Tel; 
phones and Cables, Limited, Connaught House, Ald 
wych, London, W.C.2, and is the first that has enabled 
so many telephone channels to be passed simultaneously 
over a single radio link. It is designed for unattended 
operation, and can be remote-controlled from th: 
nearest telephone exchange. Spare equipment is 
provided, part of which is brought automatically into 
operation should any abnormal condition superven 
Both the transmitting and receiving apparatus, which 
| are installed both at Ballygomartin near Belfast and at 
| Portpatrick, Wigtownshire, are supplied from the publi 
mains, though a Diesel-electric set, which comes into 
action automatically one minute after a failure, is 
| provided as a standby. The only battery is that used 
for the operation of the relay system. 

To explain the principle on which the system operates 
Is 
| supplied with a sinusoidal tone with a frequency of 
f, kilocycles per second. This input modulates a 
| channel frequency oscillator with a frequency between 
| 150 kilocycles and 300 kilocycles, say, 155 kilocycles, 
per second. The result is a carrier frequency of 155 
kilocycles per second with upper and lower side bands 
of (155 + /f,) kilocycles and (155 f,) kilocycles, 
respectively. If channel No. 2 is supplied with a 
tone input of f, kilocycles per second and is used to 
modulate an oscillator with a frequency of 165 kilo- 
cycles per second, a carrier frequency of 165 kilocycles 
and upper and lower side bands of (165 + f,) kilocycles 
and (165 — f,) kilocycles per second result. Similarly, 
| channel No. 3 may have a carrier frequency of 180 kilo 
cycles per second and so on up to the ninth channel, 
the carrier frequency of which would be 280 kilocycles 
per second. The bands of frequencies derived from 
| the nine channels are then added together so that a 
single frequency band extending from (155 — f,) kilo- 
cycles to (280 + f,) kilocycles per second is produced. 
This total frequency band is used to modulate the 
|output of an ultra short-wave transmitter, whos 
| carrier frequency is about 76,000 kilocycles per second, 
}and this produces a lower side band extending from 
| 76,000 — (280 + f,) kilocycles to 76,000 — (155 — f)) 
kilocycles, the carrier wave of 76,000 kilocycles, and 
| an upper side band extending from 76,000 + (155 — f,) 
kilocycles to 76,000 + (280 + f,) kilocycles per second. 
This band of frequencies is then radiated by the 
transmitting aerial and is delivered by the receiving 
aerial to a superheterodyne receiver. The second 
detector of this receiver produces the original side 
band extending from (155 — f,) kilocycles to (280 + fs) 
| kiloeycles from its input. This band is applied to a 
bank of nine selecting circuits, which act as band-pass 
filters. The currents of frequency (155 —/f,), 155, 
and (155 +- f,) kilocycles per secoud are passed by the 
first filter to a detector circuit which delivers the 
original frequency of f, kilocycles per second to the first 
channel. Similarly, the frequencies of (165 — f,), 165, 
and (165 + f,) kilocycles per second are passed by the 
second filter to a detecting circuit, which delivers the 
original frequency f, to the second channel. In the 
|same way, the whole of the band of frequencies 
delivered by the second detector of the superheterodyne 
receiver will be split up, detected, and delivered to 
the appropriate channel. Finally, each auxiliary 
carrier together with its side bands is separated out 
by means of filters and is amplified and rectified to 
reproduce the original speech frequencies corresponding 
to the channel in question. After amplification these 
speech frequencies are passed out to the line at the 
required level. These selecting circuits are of spec ial 
design to eliminate cross talk as far as possible, for 1t 
will be clear that on this elimination depends th: 
successful operation of the whole system. In the 
reverse direction a carrier wave of about 83 mega 
| cycles is used, the principle adopted for transmitting 
| the nine channels being the same as that which has 
| just been described. The carrier frequency of the 
| transmitter is maintained constant within very clos 
| limits by a crystal-controlled master oscillator, whit 
the beating oscillator of the superheterodyne receive! 
is controlled in the same way. This enables a high 
degree of selectivity to be attained in the receive! 
| without frequent re-tuning. 

In order to minimise interference between the tt 
mitting and receiving waves, the plane of polarisat) 


waves emitted by the transmitting anes is 
y 
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At one end the transmitter 
is equipped with an aerial system designed for vertical 
polarisation and the receiver with an aerial system | within a limit of 0-25 dram, and the flywheels are 


adjacent receiving aerial. 


designed for horizontal polarisation, and at the other 
end these conditions are reversed. To mitigate against | 
serious breakdown caused by a fault in any part of the | 











fine-boring machine, and are finally finished by honing. 
The crankshaft is dynamically and statically balanced 


statically balanced within a limit of 0-3 in.-oz. The 
connecting rods are weighed and selected to come 
within the limits of 0-5 dram, for both small and big- 


equipment common to all channels, the ultra short-| ends, and the pistons are also weighed and selected 


wave transmitter unit and that part of the receiver | 
which is common to all nine channels are installed in | 
duplicate and come into action automatically, if 


required. 








THE HILLMAN ‘14’? TOURING CAR. 

At the time when four-cylinder engines were regarded 
as standard practice by automobile designers, units of 
large capacity were frequently employed for touring 
cars, but the advent of the six-cylinder engine, with 
its superior balance and more even torque, led to the 
relegation of four-cylinder units to low-powered cars 
in the cheaper classes. In recent years, due partly to 
improvements in design, but mainly to the development 
of flexible engine mounting, the four-cylinder engine 
has again became popular, and it is now being employed 
for cars of medium power, in which the general per- 
formance and smoothness of running is definitely 
superior to that achieved a comparatively short time 
ago with cars fitted with six-cylinder engines of the 
same capacity. An interesting example of the excellent | 
results which can now be obtained from a four-cylinder | 
engine is afforded by the new “ 14 ” model, introduced 
by Messrs. The Hillman Motor Car Company, Limited, | 
Coventry. It is no exaggeration to say that this car, | 
Which is marketed at a very moderate price, has a| 
performance which should satisfy a decidedly fastidious 
motorist. The chassis of the new model is illustrated 
in the figure on this page. 

The engine has a cylinder bore of 75 mm. (2-95 in.) 
and a piston stroke of 110 mm. (4-33 in.), giving a 
capacity of 1,943-8 c.c. (118-63 in.) and an R.A.C. 
tating of 13-9 h.p. The maximum output is over 
51 brake horse-power, and the car is capable of a speed 
of 70 m.p.h. on the road, at which speed the engine is 
revolving at 4,382 r.p.m. Side-by-side valves are 
employed, barrel tappets being used in large-diameter 
guides cast solidly with the cylinder block, a practice 
Which results in a considerable stiffening of the block. 
The barrel tappets incorporate a hollow barrel which 
becomes filled with oil when the engine is in operation. 
This oi] provides adequate lubrication for the guides, 
and at the same time deadens any noise which might 
emanate from the operation of the tappets. Other 
Special features of the engine are that Lo-Ex alloy | 
pistons are employed, which are of the Tee-slotted type, 








within the limits of 0-5 dram. The valve seats are 
ground with high-speed eccentric carborundum wheels, 
which are located by a spindle passing through the 
centres and down the valve guide, thus ensuring perfect 
alignment. The finish of the seats is as accurate and 
smooth as the cylinder bores. A fixed thermostat is 
mounted in the cylinder head, consisting of a valve 
controlled by bellows. When the valve is closed, an 
internal by-pass in the block and head castings allows 
the water to return to the pump without passing 
through the radiator. The ignition is controlled by 
the vacuum in the manifold in conjunction with the 
normal centrifugal control, a combination which always 
ensures correct timing. The suction control advances 
the ignition when the load is light, but to ensure that 
it does not come into operation when the engine is 
idling, it is connected to a point on the carburettor 
just on the atmospheric side of the throttle when this 
is in the closed position, so that in these circumstances 
the suction is at atmosphere and not manifold pressure. 
In arranging the suspension of the engine, the makers 
formerly used two rubbers at the front and a single 
rubber at the rear, but in the new model this arrange- 
ment is reversed. To eliminate any end float 
of the engine and gearbox assembly, a tie rod is 
arranged between the bell housing and a cross-member 
of the chassis frame, the rod being rubber-bushed at its 
forward end. 

The gearbox, which, as shown, forms one unit with the 
engine. is a four-speed synchromesh model, the synchro- 
mesh arrangement applying to all the forward ratios. 
The forward ratios are 17-6, 12-37, 7-335 and 4-89 to 1, 
while the reverse ratio is 19-56 to 1. The clutch is 
housed in an aluminium casing, and is of the Borg 
and Beck, single dry-plate type. Air is drawn in 
through large holes in the centre of the casting and 
passes through the clutch mechanism, collecting any 
lining dust, &c. The dust is then thrown out through 
a series of ventilation holes cast on the periphery of 
the bell housing. In view of the increased flexibility 
of the engine and gearbox mounting, the clutch is 
cable operated. The transmission to the rear axle, 
which is of the semi-floating type with spiral-bevel 
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brake backing plate without the necessity of jacking 
up the car. 

The chassis frame is of box-girder construction, and 
is generally on the lines of the well-known Minx model. 
The side members are entirely free from inward bends, 
and the frame is amply braced by five cross-members. 
Ali the cross-members are of box section with the 
exception of the rear member, which is of angle section. 
Independent suspension is employed for the front 
| wheels. The front-wheel suspension is of the 
| ‘“ Evenkeel” type, previously employed on the six- 
| cylinder models, but detail improvements have been 
incorporated in the springing for the new model. 
Essentially, the lower ends of the swivel pins are 
coupled to the two ends of a transverse semi-elliptic 
spring, while the upper ends of the pins are coupled 
to the frame by very rigid wishbones mounted in long 
bearings. Improved bearings are incorporated in the 
suspension, the pivots and bushes being threaded to 
provide a larger bearing area and to eliminate end float. 
The transverse pin at the top of the steering king-pin 
is in the form of an eccentric, so that the wheel camber 
can be adjusted. The rear springs are carried on 
Silentbloc bushes. The wheel-base of the car is 
9 ft. 6 in., the rear track is 4 ft. 8 in., and the front 
track is 4 ft. 7} in. 














_LETTER TO THE EDITOR. 


|THE GENERATING AND HEATING 
EQUIPMENT AT THE PINEWOOD 
STUDIOS, IVER. 


To THe Eprror oF ENGINEERING. 

Str,—Apparently it is not satire but prejudice that 
the correspondent in your issues of August 6 and 27 
finds it hard to avoid—ZInde irae et lacrimae, to drag in 
again Decimus Junius Juvenalis—about the Pinewood 
plant. The best possible evidence that there was no 
short-sighted bias against coal displayed at Pinewood 
lies in the balanced application there of both 
fuels, the combination of which is happily adjusted in 
the scheme. The whole installation represents a 
common-sense and practical compromise between oil 
and coal, 

A paper on “ The Fuel Supplies of Great Britain,” 
read on May 5 last by Professor A. W. Nash before 
the Royal Society of Arts, and the discussion which 
followed, should have stripped this topic of many of 
the fallacies with which it was overgrown. At Decem- 
ber 31, 1936, the nominal value of British investments 
in oil enterprises overseas amounted to 129,000,0001., 
yielding an income of over 11,500,000J. A further 
sum of 47,750,0001. was collected during the last 
financial year in import duties. In spite of the 
immense improvement in the efficiency of utilisation 
during the 20 years, our inland tonnage of coal needed 
in 1936 was actually slightly greater than in 1913. 
The real cause of the distressing fall in our mining 
output is the loss of export trade. It cannot be 
ascribed to the 1,500,000 tons of Diesel engine and fuel 
oil at present employed annually in this country for 
domestic and industrial purposes. 

It should be apparent that the way to stimulate the 
consumption of coal is not by neglecting to realise the 
place which oil and petrol are destined to occupy in our 
home and export markets. In a world harassed by 
growing economic competition and imperial ambition, 
we, of al] people, can least afford to be placed at a 
disadvantage by limiting our use of both these modern 
fuels, each of which has outstanding qualities coal 
does not possess. There can be no objection to well- 
grounded criticism, but the manner of working out the 
cost per therm of heating in the first letter of your 
correspondent in your issue of August 6 is misleading. 
This is not admitted in the second letter in your issue 
of August 27, and a method of subdividing the fuel 
cost: between heating and electricity (manifestly to the 
disadvantage of the former) is insisted upon. Further- 
more, another mistake occurs. At 90s. per ton, 
81-3 Ib. of oil equals 3s. 3}d., not 3s. 2d. 

The capita! outlay at Pinewood on the immersion 
heaters, the 5,000-gallon mixing tank, the exhaust- 











heat boilers, the pumps, thermostats, valves and pipe- 
work, &c. (less the sum saved on the silencers, cooling 
tower, pumps, &c., that would have been necessary 
with no heat recovery) did not exceed the cost of 





final drive, is by an open shaft with needle-roller 
universal joints. Cowdrey balanced safety brakes are 
fitted. In these brakes the shoes are rigidly located 
only at the operating ends. The floating ends are 


and the crankshaft is carried on three bearings and | connected by an adjuster and are automatically held 


incorporates balance-weights. 


arings are detachable, and consist of steel shells | centraliser. 


The main and big-end | central in relation to the brake drum 


by a spring 
The power required to operate the brake 


lined with white metal. The bearings are accurately | is stated to be greatly reduced as compared with the 





machined to size, no fitting operations being necessary 
y. Permitted. The cylinder bores are checked to a| 
limit of 0-0002 in. 





They are bored out in a precisior. ' adjusted by a squared shaft projecting through the 


type in which the shoes are anchored on pins opposite 
to the actuating mechanism. The brakes can be 


equivalent hot-water boiler capacity, automatic 
stokers and other auxiliary appliances for coal firing. 
Running costs, upkeep and depreciation will be less in 
the case of the waste-heat recovery equipment than for 
coal-fired boilers and their accessories. 
I am, Sir, 
Yours faithfully, 
PAKENHAM Beatty. 
263, Fulham-road, 
Chelsea, 8.W.3. 
August 29, 1937. 
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LABOUR NOTES. 


Tut 69th annual Trades Union Congress opened at 
Norwich on Monday, this week. In the course of his 
presidential address, Mr. Ernest Bevin said that there 
was one large section of industry which was not 
organised to the extent which, in his opinion, it should 
be. This was composed of clerical and administrative 
workers whose work was becoming as highly rationalised 
and mechanised as that of the manual worker. 
Happily, Mr. Bevin went on to say, there was a growing 
response to the appeal of trade unionism, but there 
was still a fear on the part of those who were organised 
of becoming associated with Congress. They seemed to 
be under the impression that if they refrained from 
wsociating with the manual workers they would make 
greater progress. In that they were wrong. One had 
only to look at the progress made by the Railway 
Clerks’ Association and other similar organisations 
which had grown up with the movement to realise that. 
He invited those fellow-workers to reconsider their 
position. They would make greater progress, secure 
recognition more quickly, establish better standards 
and win a place for themselves more readily by becom- 
ing a part of the great Trade Union Movement 


From its inception, Mr. Bevin said, the Labour 
Movement had carried on war against all the factors 
which made for ill-health, industrial and 
weidents. It was pleasing to note, however, that the 
co-ordination of that work under the auspices of the 
General Council had brought about a welcome extension 
of with the medical, scientific and 
technical professions. The nation had awakened to 
the fact that too great a price could be paid for the 
mad rush to increase production. Notwithstanding all 
the money which had been spent to cure known 
diseases, industry was constantly creating others. 
One of the most dangerous and difficult to deal with 
was nerve-strain which menaced the well-being of the 
nation, both morally and physically. The engineer 
might design his mechanisms, but it was too much to 
expect human life to adapt itself, with equal alacrity, 
to the requirements of the machine. Equally, the 
chemist might make new which, when 
applied to industry, might confront us with new forms 
of industrial disease. The medical profession had been 
circumscribed in its outlook and treatment, having 
insufficient knowledge of the demand made by industry 
upon the patient, while the nursing branch of the 
profession had been overworked and underpaid. On 
the other hand, all the professions now realised that 
despite their work, and the contribution they made 
towards improving the amenities of life, there was still 
malnutrition, unnecessary suffering, and poverty 


disease 


its association 


discoveries 


The bringing together of the professional and manual 
workers’ organisations should lead, Mr. Bevin said, to 
a better understanding of each other’s problems and 
proposals should emerge which would assist in making 
for a more balanced national life. ** We 
must,” he declared, harness all the goodwill, best 
brains, and ability, to assist in solving the vexed social 
ind economic problems which confront us.” 


social and 


Continuing, Mr. Bevin said that there was an 
awakening on the part of another professional branch, 
namely, that of management, apart from the 
finance-capitalist, which was making for itself a more 
distinctive place. These people were becoming in- 
creasingly conscious that the results of their labour 
were not being used to public advantage, and that their 
endeavours over many years to organise and build up 
great undertakings of social utility were often brought 
to naught by the action of speculative financiers. 
Their position became more and more insecure. The 
managerial profession and the technicians would find 
much greater scope and security under public ownership 
and by working in association with organised labour 
than they enjoyed at present. 


as 


According to Sir Walter Citrine, the unions 
sented at this year’s Congress have a total membership 
of over four millions. In the twelve months ending 
on December 31 last, there was an increase, he said, of 
304,006—+the largest for a good many years past 
and the enrolment by the unions of new 
considerable numbers was continuing 


repre 


At a conference on Thursday, last week, between 
representatives of Messrs, Imperial Chemical Industries, 
Limited, and representatives of the Amalgamated 
Engineering Union, the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society, the Electrical Trades 
Union, the United Patternmakers’ Association, the 


Associated Blacksmiths’ Forge and Smithy Workers’ 
Society, the Plumbers, Glaziers and Domestic 


En- 


NG. 


+ 
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gineers’ Union, and the National Union of Operative | 
Heating and Domestic Engineers, agreement was 
reached on the subject of the recent application for an 
increase of wages. Under the settlement, the gross 
weekly earnings of workers covered by the national 
agreement of September, 1936, are increased by 64 per 
cent. bonus as from September 6. The new agreement 
provides that not less than three months’ notice shall 
be given for the variation or discontinuance of the 
bonus and that such notice may not be tendered before 
January |, 1938. In lieu of retrospective calculation 
of the bonus, 25s. will be paid to all employees who 
have been in the service of the company from Monday, 
August 2, until Saturday, September 4. 


A report just issued by the council of the Amalga- 
mated Association of Operative Cotton Spinners con- 
tains a reference to the scarcity of juvenile labour, 
particularly in the spinning section. The scarcity, it 
is stated, is stil] being seriously felt, and it appears to 
be useless to depend on the ordinary influx of labour 
which was characteristic of other times and other con- 
ditions. Attriticnin theindustry, its undoubted unattrac- 
tiveness as a means of livelihood, and, perhaps above 
all, the raising of the school-leaving age and the cer- 
tainty that it will be raised still further, all indicate 
that the usual reservoir of juvenile labour no longer 
exists, and other means will have to be found adequately 
to staff machinery. Whether those means will be 
found in some reorganisation of staffing and wages, or 
possibly in a combination of both, is a matter which 
industry will have to face. Employers are extremely 
loth to contemplate any problem the solution of which 
may mean an increase of costs, but a theoretical increase 
of costs in preliminary stages may work out practically 
in quite a different manner. 





The matter is further involved, the report goes on 
to say, by reason of a clause in the new Factories Act 
whereby, in certain circumstances, young persons 
between 14 and 16 are to be employed for not more than 
44 hours a week instead of the 48 permitted for those of 
riper years. In order to cope with this provision some 
rearrangement will be necessary in those cases where 
team work is the rule, and this applies particularly to 
mule spinning where a pair of mules is worked by a 
team of three or four. 


Industrial and Labour Information states that under 
the Plenary Powers Act of June 21, 1934, the Czecho- 
slovak Government promulgated on June 26 last, a 
Decree which makes it possible to render binding 
collective agreements that are already in operation. 
This is the first legislative measure of a general char- 
acter issued in Czechoslovakia in connection with 
collective agreements, such agreements having hitherto 
been regulated only in the case of certain branches of 
industry. The Ministry of Social Welfare, in agree- 
ment with the Ministry concerned, may declare a 
collagtive agreement to be binding for all undertakings 
in a given district and trade. As a result of such a 
decision, the provisions of the collective agreement made 
binding apply to all undertakings in the given district 
and trade, even when the employer or the worker or 
both are not members of the organisations which con- 
cluded the agreement. Certain specified undertakings 
may be excluded from this ruling when important 
reasons justify such action. A collective agreement 
applying only to a single undertaking may not be made 
generally binding 





| The clauses of an indididual contract which are con- 


members in | 


In undertakings for which a collective agreement has 
been concluded or declared binding, the workers’ rights 
as guaranteed by the collective agreement cannot be | 
restricted by an individual contract, unless with the 
consent of the organisations of workers concerned. | 








trary to the above provisions will be legally null and 
void and will be replaced by the more favourable clauses | 
of the collective agreement. This ruling applies also 
to individual contracts signed before the entry into 
operation of the Decree. The parties to a collective 
agreement will be responsible for the supervision of | 
the observance of its stipulations. Any person who | 
hinders the parties in the execution of their duties will 
be deemed to have committed an infringement of the 
provisions of the Decree. Any infringement of the pro- 
visions of the Decree is a punishable offence , 


5 last, also provides for | 





A Netherlands Act of May 
the possibility of making collective agreements generally 
binding. Under Section 2, the Minister of Social 
Affairs may extend to third parties, any collective 


| agreement which is valid throughout the whole country 


| 





sons employed in a given industry. This means that 


| 
or a part of the country for the large majority of per- 
all labour contracts signed by the employers and workers 


| concerned before or after the adoption of such a decision 
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are regulated by the collective agreement. The Act 
excludes certain provisions of collective agreements 
which cannot be declared binding, such as clauses 
tending to compel an employer or worker to affiliat, 
with a trade organisation, or discriminating between 
union and non-union workers, or referring to the regu - 
lation of prices and market conditions. All agreements 
between employers and workers which are contrary to 
provisions made binding will be void, and will be m 

placed by the binding provisions. 


The Minister of Social Affairs may authorise thy 
extension of a collective agreement only at the request 
of the industrial council (a joint organisation), or wher 
no such council exists at the request of one or mon 
employers or one of more organisations of employers 
or workers subscribing to the collective agreement. In 
addition, the Superior Labour Council must give its 
opinion. The request and the decision of the Ministe: 
must be made public. 


The sanctions provided for in the Act are of a civil 
character. The trade organisations of employers and 
workers which are parties to the collective agreement 
may claim damages from persons who fail to observe 
provisions declared generally binding. for any loss which 
they or their members suffer from such want of obsery 
ance. If the loss cannot be assessed in cash, th 
amount of damages is fixed in accordance with th« 
principles of equity. The industrial council may claim 
damages on behalf of the organisations. Before doing 
so, and if it has good reason to believe that in a given 
enterprise a collective stipulation which has been made 
generally binding is not being observed, the industrial 
council may request the Minister to open an enquiry 
through the factory inspectorate. 


It is provisionally estimated by the Ministry of 
Labour that, at August 23, the number of insured per 
sons between the ages of 16 and 64 in employment in 
Great Britain (exclusive of persons within the agri 
cultural scheme) was approximately 11,562,000. This 
was 45,000 more than the total for July 26, and 490,000 
more than that for August 24, 1936. These estimates 
are subject to revision when statistics as to the total 
number of insured persons becomes available on the 
basis of the information derived from the annual ex- 
change of unemployment books beginning in July. 
There was an improvement in employment between 
July 26 and August 23, in coalmining, iron and stee! 
manufacture, the wool-textile industry, pottery manu 
facture, and the cocoa, chocolate, &c., industry. There 
was also a substantial reduction in the number recorded 
as temporarily stopped in the jute industry, after the 
end of local holidays. On the other hand, there was 
a decline in employment in the motor-vehicle, tailoring 
and cotton industries, and in the distributive trades 
There was also an increase in the number of agricultura! 
workers unemployed. 

At August 23, the numbers of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,088,885 wholly unemployed, 205,371 
temporarily stopped, and 64,365 normally in casual 
employment, making a total of 1,358,621. This was 
20,838 fewer than the number on the registers 
July 26 and 255,319 fewer than at August 24, 1936 
The total comprised 1,046,723 men, 45,044 boys, 
221,302 women and 45,552 girls. 


at 


The total of 1,358,621 registered unemployed 
included 1,216,968 persons who were applying for 
benefit or unemployment allowances. An analysis o! 
these applicants, according to the length of the last 
spell of registered unemployment, as follows 
554,000, or 46 per cent., less than six weeks ; 694,000, 
or 57 per cent., less than three months; 809,000, or 
66 per @ent., less than six months; and 288,000, 0! 
24 per cent., twelve months or more. Of the persons 
on the registers at August 23, about 48 per cent. wer 
applicants for insurance benefit and about 42 per cent 
for unemployment allowances, while about 10 per cent 
had no application for benefit or unemployment 
allowances. 


18 


Between July 26 and August 23, the total a 
” 


of unemployed persons on the registers decreased — 
1,379 in the London area, 54 in the Midlands, 15,695 
in the North-Eastern area, and 23,502 in Scotland 
They increased by 2,006 in the South-Eastern area 
2,706 in the South-Western area, 8,442 in the North 
Western area, 5.089 in the Northern area, and ].552 in 
Wales. The decrease in Scotland was due to te 
resumption of work at the end of local holidays. Phe 
comparisons given are based on the numbers 
registered as unemployed, at each of the dates referree 


to, at employment exchanges within the various 


administrative divisions as now constituted. 
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RESEARCH IN ENGINEERING.* 
By Str ALEXANDER Grp, G.B.E., F.R.S. 


ENGINEERING started as an art; at a later stage it 
developed into a somewhat scientific but purely empirical 
practice ; it is now the final stage of applied science. 
That engineering is a science has not always—and still 
in some quarters is not—recognised or appreciated, 
even among engineers themselves. For that we have 
no ore to blame but ourselves. Too long were we 
content to act by the light of accumulated experience, 
not always fully assimilated. But engineering has now 
for some time past realised that, without research, 
progress and improvement are impossible. 

Engineers have sooner or later always made use of the 
discoveries of science ; but the connection with science 
has been casual and haphazard. “It seems exceed- 
ingly doubtful if Watt or any other inventor,” wrote 
Professor Lea, “* would have thought of the independent 
condenser, if it had not been for the fundamental work 
of a purely scientific character done by Toricelli, Boyle 
ind others, on the pressure of the atmosphere, and that 
by Black and Watt which led to the discovery of the 
latent heat of fluids, and thus to a quantitative 
appreciation of the heat units involved in changing 
water into steam.” 

But organised research was then something still 
unknown. For the first fifty years of its life the Royal 
Society had to bear the jeers and sneers of the pulpit, 
the platform, and the literary world. When Harvey 
published his tract describing the circulation of the 
blood it was received with ridicule as the utterance of 
acrack-brained impostor, and he was deserted by almost 
all of his friends. This attitude of distrust on the part 
of the public lasted into the Nineteenth Century. But 
scientific research was at last becoming a matter not 
only for the individual crank and dilettante, but for 
scientific co-operation. The encouragement of research 
and the advancement of useful knowledge were indeed 
among the objects of the foundation of the Institution of 
Civil Engineers in 1818. 

It may be interesting at this stage to remind ourselves 
very briefly of the history of research, and how very 
recent is its growth. The Royal Commission, appointed 
to administer the surplus of 213,000]. made by the 
Great Exhibition of 1851, used the money to purchase 
a large piece of land in Kensington Gore, on which are 
built the South Kensington Museum, Schools of Science 
and Art, the Natural History Museum, the Museum of 
Scientific Instruments, and others that I need not men- 
tion. In addition to this many science scholarships have 
been provided. From 1850 the Government gave an 
annual grant of 1,000/. (increased by 4,000/. a year in 
1877) to the Royal Society for the promotion of scientific 
inquiries, which went to aid research in mathematics, 
physics, astronomy, biology, chemistry and general 
purposes. The Society also benefited from many 
donations from its own fellows, and from time to 
time private individuals, by donations or bequests, 
endowed fellowships. But in Great Britain original 
research continued to be mainly the task of individual 
scientists, chiefly at their own expense. Industry had 
certainly not yet recognised its value, and it was to be 
a full generation before it was fully and practically 
uccepted that scientific and industrial research is an 
essential factor in our industrial and national existence. 

In Germany greater progress had been made. The 
lessons learnt in the Franco-Prussian War led to the 
institution in 1872 of the Reichsanstalt and the Materials 
Testing Department. The former was established in 
two divisions ; the one devoted to pure science and the 
other to its application to the advancement of industry 
and manufacture. At the same time technical colleges 
for research and the training of research students were 
founded at Charlottenburg, Darmstadt and other 
centres. German industrialists quickly recognised the 
value of the work of these institutions. The A.E.G., 
Siemens and Halske and such great companies at an 
early date set up private research laboratories. The 
development of the dye industry is a perpetu il warning 


and incitement, for it was Perkin who first discovered, 
in 1857, the manufacture of aniline blue ; but it was | 


left to the Dye Company of Germany to creave from his 
discovery the great German dye industry, for which 
purpose huge sums were spent in developing new 
methods and evolving new dyes. 

fo return to our own country and engineering. In 
1893 Sir William Anderson wrote : “ The days are past 
when an engineer can acquit himself respectably by the 
aid of mother wit alone or of those constructive instincts, 
which in the past led our predecessors to such brilliant 
results.” Four years later the Government appointed 
“committee under the chairmanship of Lord Rayleigh 
to consider and report upon the desirability of founding 
4 National Physical Laboratory. The setting up of 
this committee was, incidentally, largely due to the 
agitation, led by Sir Oliver Lodge, at meetings of the 








° Presidential Address delivered before Section G of 
the British Association, at Nottingham, on Thursday, 
September 2, 1937. F 
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| British Association and elsewhere. In 1898 Lord Ray- 
| leigh’s committee issued its report, recommending that 
| a public institution should be founded “ for the standard- 
ising and verifying of instruments for testing materials 
and for the determination of physical constants,” and 
that it should be under the control of the Royal Society. 
The scheme was drawn up in 1899 and Dr. Glazebrook, 
F.R.S. (afterwards Sir Richard Glazebrook), was 
appointed its first Director, a position which he held 
until 1918. 

The year 1900 is, too, an important dividing line in 
another sense. The National Physical Laboratory was 
founded just before it ; and two years after it, 1902, the 
British Engineering Standards Association was estab- 
lished, by the co-operation of the Institution of Civil 
Engineers, the Institution of Mechanical Engineers, the 
Institutii n of Naval Architects, and the Iron and Steel 
Institute, under the chairmanship of Sir John Wolfe 
Barry, the great civil engineer. Since 1900 research 
has been, on the whole, recognised as a question of 
national importance. 

The history of the National Physical Laboratory has 
been one of continualexpansion. From Kew it removed 
immediately to Teddington to have greater space. In 
1901 the Engineering Laboratory was completed. In 
quick succession followed departments dealing with 
electrotechnics, electrical standards, optics, thermo- 
metry, pyrometry, tide-predicting, road materials, 
physics, metallurgy, aeronautics, ship - model testing, 
to mention only a few of its manifold activities. By 
1918 when it became part of the larger organisation 
known as the Department of Scientific and Industrial 
Research, it had already an expert staff of 548. It 
has now over 724. The original committee of eight, 
under the chairmanship of Sir John Wolfe Barry, that 
controlled the British Engineering Standards Associa- 
tion, has now expanded into a body of 870 committees 
with 4,850 members. In later years, co-ordination has 
become recognised as essential. ‘In any earlier age,” 
said Mr. Thomas Midgley, on the occasion of the award 
to him this year of the Perkin Medal of the Society of 
Chemical Industry, “when science and industry were 
simple individualistic processes, it is conceivable that 
some person, by his efforts alone, could have advanced 
applied chemistry to have justified your committee to 
bes.ow upon him the Perkin Medal. To-day this is no 
longer so. To advance applied chemistry evena little 
requires the organised efforts of many individuals. 
Since you have chosen me as the recipient of the Perkin 
Medal for 1937 it is only fitting that I acknowledge at 
this time the aid which I have received from others in 
solving the two problems for which you are rewarding 
me.’ Such ascription of merit would have to be made 
by every research worker of to-day. 

The same is true generally in industry and manu- 
facture. Every important industry and many manu- 
facturers devote considerable expenditure to research. 
It is in fact the only means of continuous progress in an 
increasingly competitive world. It is almost the excep- 
tion now to find a firm of any standing that has not 
its research department, and some of the most extensive 
and elaborate laboratories in the country are under 
the control of great manufacturing firms. The modern 
State is founded on scientific research—not like the 
French judge in 1794, who, in sentencing to death 
Lavoisier, one of the founders of modern chemistry, 
said that the Republic had no need of scientists ! 

Nowadays, a vast amount of State-aided research 
is being carried out by State departments, private 
research laboratories, research associations, scientific 
institutions, universities and technical colleges, and 
still by private individuals. 

The engineering world has not kept pace with the 
scientific world; and it has been fortunate that the 
two distinguished directors who administered the 
activities of the National Physical Laboratory for the 
first thirty years of its existence, Sir Richard Glaze- 
brook and Sir Joseph Petavel, should have been men 
of the widest views. Before 1914 the work of the 
National Physical Laboratory was very valuable, but 
during the war, it became indispensable both to Govern- 
ment and toindustry. In due course it was found that 
a wider organisation was wanted to link in a more de- 
finite way the relation between science and engineering 
research and industry. A joint board of scientific 
societies formed a deputation under the leadership of 
Sir Joseph J. Thomson to stress the importance and 
urgency of the questicn on the Government. The out- 
come was the establishment, in 1915, of the Depart- 
ment of Scientific and Industrial Research, under the 
control of a committee of the Privy Council, with an 
advisory council of scientific men of the highest rank 
in the country; and in 1918 the National Physical 
Laboratory became part of the newly-created depart- 
ment, though the Royal Society continued to control 
its scientific activities. 

A glance at the summary of the latest report of the 
Department of Scientific and Industria] Research affords 
some idea of the immense engineering field it now covers 
in its work. It includes fuel research, food investiga- 





tion, building research, steel structures, roads, road 





= 2 


|tar, forest products research, researches on water 
pollution, metallurgy, and radio, chemica] research, 
illumination, lubrication, atmospheric pollution, fur- 
nace design, industrial respirators, radium beam 
therapy, X-ray analysis, and I may add, almost any 
problem you may like to put before them. 

But apart from the immense importance of the 
scientific work done, the department is the focus for 
linking together all the research going on in the 
country. This it made from the outset one of its 
primary objects; and one of the chief ways in 
which it accomplishes this, is by the encouragement 
of the formation of research associations. These 
associations are self-governing bodies formed on a 
national basis in various industries for research in the 
interest of the industries they serve. Each association 
is, or aims at being, a co-operative unit representing all 
the firms who belong to that particular industry. 
There is no fixed subscription, it being based on the 
size of each firm, so that for a very small sum a small 
firm may have the benefits of an organisation which is 
spending thousands of pounds annually on fundamental 
research of interest to the whole industry. The associa- 
tions work in close contact with the Department of 
Scientific and Industrial Research, to which each one 
submits a yearly report of the work it has done and the 
problems which it is studying. The Department’s 
help does not, however, stop at this point. In addition 
to advice and technical help, it contributes to the 
funds of the research associations by making an agreed 
addition to their resources provided the associations 
obtain a specified income from their members. 

Of equal importance is the work carried on in the 
various research bodies under the management of the 
great scientific institutions. These again are largely 
co-operative in their aim. Some, indeed, as for instance 
the Research and Standardisation Committee of the 
Institution of Automobile Engineers, are affiliated to the 
Department of Scientific and Industrial Research as 
research associations, and receive the Department’s 
ll. for 11. contribution to their funds. 

Nearly all the universities now have research depart- 

ments, which not only carry out practical work of 
importance, but also act as training centres for students 
who are to make research work their livelihood ; while. 
as already mentioned, private research laboratories are 
maintained by the more important and wealthier firms 
—as well as by quite humble businesses. Their primary 
object is naturally the furthering of private interests, 
but they are not entirely isolated units. Many such 
research departments belong to one or other of the 
research associations and frequently pass on problems 
of a fundamental! nature to them to deal with. All 
can work in contact with the Department of Scientific 
and Industria] Research—if they desire. 
I have tried to indicate the rise, growth, and present 
state of research in this country. Some idea of the 
recency of its growth may be gained from the fact that 
in the eleventh edition of the Encyclopedia Britannica, 
published in 1910, the subject receives rather less than 
half a paragraph. 

The early years of the Twentieth Century saw on the 

whole much greater research activity abroad and in 
America than here. It is quite impossible to enter on 
any account of these, but I might mention that the 
National Academy of Sciences, was founded in the 
United States of America as early as 1863, to deal 
with all phases of national research ; and its influence 
in the United States is comparable to that of the 
Royal Society in our own country. In 1916 the 
Academy created the National Research Council, to 
assist the Government in organising the scientific 
resources of the country, which proved of such great 
service during the period of the Great War that it 
was decided to maintain it as a permanent organisa- 
tion. One of its main branches was that of engineering 
and industria] research. 
The first years of the new century also, as with us, 
saw the setting up of the Nationa] Bureau of Standards 
by the United States Government, which covers an 
immense field and whose technical bulletins and other 
publications are the means of making widely known 
many of the latest scientific discoveries. America has 
indeed always been forward in promoting international 
standardisation in engineering and co-operation in 
research work, considering that the two matters must 
run together—as is so. The Bureau of Standards 
includes as part of its organisation a close co-operation 
with the research department of the universities and 
other institutions in every State. 

In America, too, industry and manufacture have 
taken a leading part in the research movement, and 
some of their great laboratories eclipse our own in size. 
The United States have developed a form of co-operative 
research of their own, of which the Mellon Institute is 
the best known example, founded in 1913 by the 
brothers Richard and Andrew Mellon. Since its origin, 
1,150 research fellowships have been established in 
275 technological subjects, and 650 processes or products 
have been invented or developed. In ten instances 





new industries have resulted. In Canada, where I 
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was very recently, | was greatly struck by the action 
the Dominion Government is taking in the promotion 
of research. The National Research Council, with 
headquarters at Ottawa, where it has a magnificent 
new building, is not only carrying out a very wide pro- 
gramme of practical research, but is aiming at training 
a big body of research-minded engineers and scientists. 
One could continue the story of research abroad, but 
I must stop. I have omitted much that those ac- 
quainted with the subject would have expected to be 
included. But I have done enough to show what a 
great deal has been done to establish research in our 
generation. There is no finality. Every day extends 
the bounds of knowledge. We have only just begun 
to understand how to conduct organised research. 
The historian of the future,” writes Lord Rutherford, 
in the last report of the Department of Scientific and 
Industrial Research, “ will probably point to the last 
five years as a period marking an important develop- 
ment in the industrial outlook of this country. These 
years have witnessed the fruition of the policy adopted 
by several large industrial undertakings of setting well- 
balanced teams of research workers, including chemists, 
physicists, engineers, and, where necessary, biologists, 
to solve a particular problem or to develop a new pro- 
duct. This method of attack has led to the steady 
improvement of the efficiency of electric lamps, to the 
position this country has won in high definition tele- 
vision, to the development on a commercial scale of the 
huge plant for the conversion of coal into oil by hydro- 
genation, to the growth of the plastics industry and to 
many other important advances. . Co-operation 
can never win its fullest success until the contacts 
between men of ideas in industry and men of ideas in 
science are as closely knit as possible.” 
Although I have dealt so briefly with the subject, I 
hope [| have made it evident that research divides 


itself into several categories. It is, I think, very 
necessary to bear this in mind. There is what one 
may call true fundamental research—splitting the 
atom, or extreme low temperature investigation. No 


one can doubt that the results will ultimately have their 
effect on human life. No one, however, can now say 
who will benefited, or how. Such work must 
always be expensive, it must depend on endowments 
and generous gifts, It is not with this type of research 
that engineering is directly concerned. I am con- 
cerned with applied research, and it has its divisions. 
We have in the first instance work of more or less 


be 


SEPT. 10, 1937. 


ENGINEERING. 











would become inevitable in time if only to prevent 
hopeless overlapping and duplication, with attendant 
waste of energy, time and money. There is another 
direction where centralisation is equally necessar\ 

I refer to publication. At present if the results of 
research are not kept as trade secrets, they are often 
broadcast in such a multitude of journals, books, papers, 
addresses, &c., that it is almost impossible for one who 
is studying any particular branch to avoid unwitting! 
covering ground already covered by previous workers 
We have all experienced the difficulty of trying 1 

| collect all the latest information on the subject we hay: 
been called upon to deal with. I believe that approxi 
mately 30,000 scientific periodicals are published 


the endowment of public-spirited benefactors, and on 
scientific societies. Government, as I have already 
said, more far-seeing than the genera] public and in 
spite of futile criticism, began to aid in a small way 
from the middle of the century onwards. Generally 
speaking, industry had not realised the importance of 
research and its attitude was almost hostile until the 
Twentieth Century was well on its way. The 54,000I. 
raised for the Ramsey Memorial Fellowships, after 
his death in 1916; Sir Alfred Yarrow’s 100,0001. in 
1923, are earlier examples of the efforts of individuals 
which have their modern counterparts in Lord Austin’s 
and Lord Nuffield’s gifts to Oxford and Cambridge | 
Universities. But it is now sufficiently admitted that 
research should be paid for by those who benefit by | throughout the world, each of which no doubt may 
it—the community and industry. The attitude of contain the results of research in some form or other. 
industry has changed from indifference to support. | In our own country no definite and practical scheme 
“ It is not easy to assess over a period of twelve months | has yet been conceived for making available the 
the change that is taking place,” writes Lord Ruther- | results of research. There should, moreover, be som: 
ford in the report I have already quoted. ‘‘Comparison|type of clearing-house of engineering information, 
of the attitude of to-day with that of ten years ago| such as would collect, collate and make immediately 
indicates more definitely what is happening. In one | available all new data discovered. Some partial 
field of our work industry affords each year, clear and | success has been attained in this direction more 
tangible evidence, that the forward movement which | than one way. The executive council of Imperial 
it has been our aim to encourage is gathering momen- | Agricultural Bureaux, for instance, an autonomous 
tum. The steady increase in the total sum which | authority that deals with the finance and administra- 
industry as a whole provides annually for the develop- | tion of 10 scientific bureaux, works in close touch not 
ment of research associations gives us good reasons for | only with all the councils, but with other research centres, 
taking an optimistic point of view.” such as the Low Temperature Research Station at 
In the year 1932-3 a total sum of 167,3701. Cambridge, the Building Research Station at Watford, 
supplied by all the industries concerned for the support | and so on. If it be impossible even to work out a 
of the research associations organised by them. In| similar organisation for engineering on a national or 
1935-36 the figure had grown to 232,468. ; an increase | world-wide basis, it cannot be impossible to establish 
of 40 per cent. in three years. But even so the position | at least a clearing-house system at a relatively small 
is not yet satisfactory, and industry still lags behind| expense in co-operation with the Department of 
in its support of these associations, in spite of the liberal | Scientific and Industrial Research. This Department, 
encouragement of Government. I have no doubt, | with the research associations which it partly finances, 
however, that this stage of affairs will not last. In the | and others with which it is associated provides the ideal 
past year several important steps forward have, for | nucleus for such an information service, but eagineering 
instance, been taken; the opening of the splendid new | must work out its own scheme. 
laboratories of the Printing and Allied Trades Associa- I am afraid I have no definite proposals to make 
tion, the Perivale laboratories of the Electrical Research | at least at this juncture. All I have desired to do is to 
Association, the new laboratories of the Research and | ventilate a subject of paramount importance to engin- 
Standardisation Committee of the Institution of |eering. I would thank you for so courteously listening 
Automobile Engineers, the extensions to the Shirley | to me; there is no more useful work that the British 
Institute and the research station of the Paint Research | Association does, than offer opportunities for th 
Association at Teddington. ventilating of the vital problems and questions of the 
We have been experiencing a revival, and hopes are | day. I am satisfied that at the moment in the engin- 
high again. This always makes it easier to get money. | cering world—which after all means in the whole 
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universal application—such as agricultural research, 
the breeding of new wheats, or methods of storage 
of fresh fruits; or investigations in regard to river 
pollution. The results once attained become imme- 
diately available to all the world. Such work too 
depends on endowments and Government support. 
This type of research, as fundamental research, often 
tinds its home in our universities, and where there is 
still opportunity of individualism. 

Then there is the research that deals wholly with the 
problems of a particular industry—aircraft building, or 
the development of welding Here the whole work 
has a much more restricted field and definite goal. New 
truths are not sought; but the means of turning the 
inventions of others to practical use and the economic 
solutions of the problems of those concerned in the 
particular industry whatever it may be. The results 
can be more or leas restricted to the members of the 
industry that support the research ; and the admitted 
object to benefit those members. Tne Mellon 
Institute in the United States typifies a rather 
different type of co-ordinated research. The Institute 
has @ limited membership. Only one representative 
of each class of interest admitted. For instance 
there is only one yeast firm that isa member. No other 
would be able to become a member. But of course the 
boundaries of the interests of many member firms 
necessarily overlap. The result is that while applicd 
research is being carried on in many different fields in 
the Mellon Institute, all the members may benefit 
sooner or later from researches into problems not 
directly connected with them. The Institute 
extremely ably run. 
able, and private research is enabled to be carried out 
on & broader basis than would otherwise be possible. 

Finally there is the private research department, 
large or small, of every progressive company. 
while the results can be kept entirely confidential, 
obviously the scope is in some ways more restricted. 


Is 


is 


1s 


Most companies find it necessary to pool inventions, | 


and even so where research is carried on more or less 
in secret, there is danger that errors of approach may 
not be realised, until much damage has been done or 
time lost. 

With these remarks, I turn to the all-important 
question of finance. Research is expensive. Who is 
to pay? In the early days of discovery it was in- 
evitably at the expense of the individual, and in this 
way many private fortunes were spent for the ultimate 
good of industry and humanity. In the Nineteenth 
Century, apart from the scientists who spent their 
private fortunes, research was largely dependent on 


The results have been consider- | 


Here | 


Unfortunately, when industry is depressed, and when | commonwealth—there are two outstanding questions, 
research is all the more necessary, the necessary support | the co-ordination of effort and the promotion of intensive 
|is not forthcoming. [I might instance the William | research. 

Froude Laboratory. The work of the Institution was | 

made possible by the benefactions of two leading 
members of the shipbuilding industry, Sir Alfred 
Yarrow in its early days, and Sir James Lithgow in its 
more recent developments. The maintenance of the 
research work, however, depends largely upon the pro- 
vision of funds by the shipping and shipbuilding 
industries. Actually, the major portion of the ex- 
penditure has been met by payments for tests by in- 
dividual members, while the industry as a whole has | 
contributed only about 2,00Cl. a year, an inadequate 
sum to deal with the immense field that has to be 
covered. In the years 1935-6, 73 ship designs involving 
the making and testing of 160 model hulls were dealt 
with. Four of the designs were improved in hull and 
| Eprore by more than 20 per cent., and effective 








THE REDUCTION OF STRUCTURE- 
BORNE NOISE BY VIBRATION- 
ATTENUATING SUPPORTS. 


A. J. Kine, B.Sc. (Tech.), A.M.I.E.E 


By 


Ix many cases where there is a complaint of noise 
in a room of a building due to the operation of machi- 
nery in another part of the uilding, the trouble is not 
due to insufficient resistance to the primary radiation 
of sound from the machine, but to secondary radiation 
from nearby surfaces in solid connection with the 
| frame or foundations of the machine. This has even 

been the case when the machine concerned has been 
working in another building some distance away 
By careful measurements with noise-measuring appa 





improvements were made in 54 out of the 73 designs. 
“It has been calculated,” we are told, “ that if only 
one ship were built to each of the improved designs | Tatus an experienced observer can determine the 
resulting from one year’s work at the tank, the annual | relative importance of these two types of sound radia 
saving in the cost of operating the vessels would be | tion in any given case, thus permitting the exact 
more than enough to cover the cost of running the | Specification of corrective measures. In the cases 
William Froude Laboratory for a year.” where the majority of the disturbance is shown to bx 
Of course, there, as always in research, it is the case | Structure-borne and radiated to the air locally, it 1§ 
that the greater the success of research, the more | obviously no use putting sound-absorbing materials or 
immediate and drastic the effect on existing plant and | partitions round the machine. The trouble is due 2 
equipment. That is where the rub sometimes lies. | the comparatively good conduction of vibration , 
Millions are necessarily sunk in fixed assets, which may solid materials, as opposed to air, and can be alleviate 
in a year or two be made obsolete by the development | only by reducing the vibration reaching the solid 
of new methods. Obsolescence is indeed so rapid nowa- | foundations. 
days, that it is not unusual for new plant to be written | This can be effected in two ways, firstly by improving 
off in four years ; and many valuable inventions have | the design or balance of the machine, and secondly by 
been bought up by vested interests and suppressed in the use of resilient supports. In considering a 
order to save the greater loss that their exploitation | two methods it is well to bear in mind the po ange 
would involve to already operating plant. It is there- of the reduction required. In many cases where t " 
fore not surprising that there is not always an | noise of a machine has been the subject of complaint, 
enthusiasm for unrestricted research or a readiness to | it has been necessary to reduce the noise by 40 phons 
| praise it. But it is a short-sighted policy. in order to make it tolerable. This involves a — 
| I have glanced at the rise and growth of the modern of the vibration in the foundations to approxima elt 
|research movement. Co-ordination and co-operation | one hundredth of its amplitude. Except in ~— 
have done much to link together the various elements, | cases, such as those in which there is obvious " 
but there has as yet been no general national plan. | of balance or where resonance occurs at a particu “ 
For totalitarian states such things are not so difficult ; | speed, a reduction of the order mentioned would P 
| but for that reason democratic countries too must | either impossible of attainment, or would involve 
On the other hand, by the use of 


| organise and co-operate more closely than ever before. | inordinate expense. Or ae af 
Groups of unrelated, often competitive, bodies cannot | suitably designed resilient supports, atte _ eted 
}such an amount or even more can often be elfect¢ 


be really effective. In my opinion the time must come 
| when every research organisation will be linked by some 
' form of affiliation to a central controlling body. This 


It must be emphasised. 


uite easily and cheaply. 
i h +4 correctly designed 


however, that the supports must be 














be 


m 
in 


ar 
he 
ve 
of 
of 
od 














SEPT. I0, 1937.) 


with due regard to the particular operating conditions, 
as reliance on preconceived ideas can result in the 
setting up of a resonant condition which may make 
matters much worse. It is not proposed here to deal 
with the design of resilient supports, but rather with 
the methods of testing materials to determine their 
suitability for the work. 

A mathematical analysis of the problem shows 
that the vibration attenuation is achieved by inter- 
posing between the machine and its foundations a layer 
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Fig.1. 
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extent to which they can be represented as depending 
| only on the vibration velocity. Another factor which 
| is very important in some materials, such as rubber, 
which owe their resilience to their comparative ease of 
deformation as opposed to true bulk elasticity, is the 
| effect of the size and shape of the sample tested. If 
such a material is constrained from expanding laterally 
| when compressed, its stiffness increases enormously. 
Lastly, the performance of the materials over a long 
| time at different loads as regards “ creep ” and change 
in dynamic stiffness, must be known in order to choose 
operating conditions which will ensure a long. useful 
| life for the supports. 

It is seen, therefore, that, in order to design vibration- 
attenuating supports for machines, much more informa- 
tion is required about the material that it is proposed 
to use than can be found in the usual tables of 7 physical 
properties. In order to obtain information regard- 
ing suitable materials, the apparatus illustrated in Figs. 
| 1 and 3 annexed, was designed by the author and made 
|in the Research Department of Messrs. Metropolitan- 

Vickers Electrical Company, Limited, Trafford Park, 

Manchester, as part of the comprehensive investigation 
| of the problem of noise reduction which has been carried 
|on there for over ten years. The method adopted 
depends essentially on the determination of the natural 
| frequency of vibration of a mass of m lb. supported on a 
| suitable piece of the material. Actually, in the 
apparatus shown, the mass m is mounted between 
two identical test samples ss, in the massive screw 
press which enables any steady load up to 2 tons to 
be applied to the samples. The natural frequency 
of vibration of m is determined by applying to it through 
the laminated armatures aa, and associated electro- 
magnets nn, an oscillatory force of constant amplitude 
and varying frequency and noting the resultant ampli- 
tude of vibration by a suitable optical multiplier. 
| As the damping of the system is usually small, the 
natura] frequency jis approximately that corresponding 

















Fig. 3. 


of resilient material having a static stiffness sufficient ; with the largest amplitude of vibration of m. 


support the machine and such a dynamic stiffness 


4s to pass on as little oscillatory force to the foundations | 
It therefore follows that, in order to} 
design a resilient support to produce a given attenuation iSg 
of the vibration forces, it is necessary to have reliable | 
wformation regarding the stiffness of suitable materials | 


48 possible. 


both to steady loads and to superimposed oscillatory | 
forces. In addition, the oscillatory compression of the | 
resilient materials involves an internal dissipation of | 
‘nergy which implies the presence of an additional | 
oscillatory force on the foundations in quadrature with 
the purely “ spring” force. We must therefore know 
also the magnitude of these damping forces of the 
different materials, the manner in which they vary 
with the steady load and vibration frequency, and the 





If this 

frequency is f cycles per second, the total stiffness of 

the two samples is given by :— 

42° f?m R? ~ | where R is the velocity 
damping factor in lb, wt. 
per in. per sec., and g = 
acceleration due to gravity 

386 in. per sec. per sec. 


2m 


42° f?m . J , 
or § " lb. wt. per in. approximately, neglecting 
damping. 

At this resonant frequency the amplitude of vibration 
increases until the loss of energy due to internal friction 
in the materia] just balances that supplied by the pu]] 
of the magnets. The latter is obviously a pulsating 
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pull with an oscillatory component equal in peak value 
to the mean pull and twice the frequency of the current 
in the magnet coils. It is this oscillatory component 
that balances the internal friction force while the steady 
component increases the loading on the lower test 
sample a little. The magnitude of the friction force 
is therefore obtained by determining the steady pull 
of the magnets with the particular air gap and R.M.S. 
current flowing in the coils, by balancing it with known 
weights. It has been found that over the range of 
frequencies used, 20 to 70 electrical cycles per second, 
the steady pull for a given air gap is dependent only 
on the R.M.S. current in the coils and is independent 
of the frequency. 

The mode of vibration required for this test is the 
vertical one with all points of the vibrating block 
moving in phase. Other rocking modes of vibration 
are liable to be set up, so it is important to be able to 
distinguish between the various modes and ignore all 
but the correct one. Several types of vibration detectors 
have been tried, including electro-magnetic and piezo- 
electric, for exploring the mode of vibration, but the 
simple one of resting the point of a pencil held lightly 
in the hand on the block and moving it round the 
vibrating surface has proved as successful as any. 
With the correct mode, the vibration is uniform all 
round the vibrating block, but with the rocking modes 
the vibration is a maximum along two opposite sides 
or at two opposite corners, and diminishes to zero in 
between. When the vertical acceleration of the 
surface at the point of contact exceeds g, that due to 
gravity, the pencil rattles. The point at which the 
rattle begins can therefore be used to check the optical 
means for measuring the vibration amplitude since 
this is then given by 

386 
” 4 nf? in., 


7 where f{ is the vibration 


She 
inf? 
frequency. 

This check proved that the optical method, which uses 
a small rocking mirror, beam of light and scale, works 
satisfactorily with an amplification agreeing with the 
calculated value of 850. The vibration should be 
| confined to the mass m and samples 8, the remainder 
of the apparatus remaining still. To achieve this, the 
apparatus is grouted to a large concrete block having a 
mass approximately 500 times m in good contact 
with the surrounding ground. 

In order to test the samples at definite loads a pre- 
liminary static compression test is carried out in the 
same apparatus but with the vibrating block removed. 
The samples can be tested either separately or together, 
depending on their uniformity, by applying known loads 
through calibrated springs and the screw press, the 
wheel of which is graduated in 0-001 in., and measuring 
the resultant compression on two sides with dial gauges. 
The mean of these two gauges gives the mean com- 








| pression with symmetrically placed samples, allowing 


for slight non-uniformities in the material. The springs 
are of 600 Ib. per inch each, and one, two or four can be 
accommodated on the load-distributing plate which can 
take samples up to 4}$ in. square. With an inch 
compression the four springs apply 2,400 Ib., which is 
over 100 Ib. per square inch on the largest samples. 
Readings of compression are taken with increasing and 
decreasing load. Using the same dial] gauges in prepar- 
ing for a dynamic test the compression obtained by 
the screw press can be translated into load in |b. per 
square inch, or, conversely, if a dynamic test is required 
at a certain load, the compression per sample to give that 
load can be stated. 





|compression readings show a tendency to 
| It is useful to take a series of elastic-hysteresis loops by 


In testing a given material in order to determine 
its suitability for use in vibration-attenuating supports, 
the first step is to choose suitable test samples. A 
useful size is 3 in. square by 1 in. to 2 in. thick, but 
if the material flows laterally appreciably during com- 
pression, the stiffness will depend on the dimensions, 
and a range of sizes and thicknesses will be necessary 
in order to obtain full information. Two similar samples 
are then given a static compression test up to a loading 
fixed by the supplier of the material or until the 
“ creep.” 


increasing and decreasing the load with successively 
increasing peak values to see if the material has a range 
over which it is ‘“ perfectly elastic,” i.e., where the 
increasing and decreasing curves almost coincide, 
as it is often best to use a materia] within this range. 
The dynamic tests can then be carried out on 
the same samples, allowing a day for them to recover. 
The test frequency is determined by the mass m and 
the total stiffness of the two samples, so that it may 
be possible to test at or near a particular frequeney. 
The mass m can be varied from 10 Ib. to 40 Ib. by the 
insertion of lead cylinders symmetrically into the holes 
provided in the block and this enables any change in 
elastic properties with frequency at a given loading 
to be investigated. The fact that the lower sample 
has a slightly higher loading than the upper one, due 
to the weight of m, is of no consequence at any but the 





lightest loads. However, in many cases it will be 
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found that the elastic properties do not change much 
with frequency. On the other hand, it will be noticed 
that with most materials the resonant frequency 
decreases as the amplitude of the vibration increases, 
indicating that the stiffness decreases with increased 
amplitude. It is therefore convenient to plot resonant 
frequency against amplitude of vibration in each case 
and extrapolate to find the frequency for zero amplitude. 
In the same way the damping force, i.e., the magnet 
pull, is not strictly proportional to the velocity of 
vibration (given by 2 frequency < amplitude), 
so again the value for zero velocity and amplitude is 
obtained by extrapolation 

Some results of tests on three typical materials are 
given in Table I below. The results show that rubber is 
low in damping but that its stiffness is very dependent 
on the particular dimensions considered. The static 
stiffnesses of the felt and cork show opposite trends 
with increased loading, but in all three materials the 
dynamic stiffness increases with loading. The ratio 
of the dynamic to static stiffness varies in the examples 
given between 19: 1 and 1-3: 1, so the danger of deter 
mining the static value and assuming it applies dynami- 
cally is obvious. 

The applicability of these values of stiffness to the 
practical condition of mass resting on resilient 
supports has been checked by tests with two samples 
of material in the apparatus illustrated in Fig. 1, and 
by determining the vertical natural frequency of a 
large mass resting on the same specimens. In com. | 
paring the results obtained by the “ symmetrical ” 
and “ mass” loading methods (as they are termed) 
tests at the same loading were necessarily at different 
frequencies, but nevertheless the agreement was within 
6 percent. An examination of the variation of stiffness 
with frequency for a given loading in the way described 
above showed no appreciable change over the range 
in question, so the agreement between the results 
obtained by the two methods confirms that the 
apparatus shown in Fig. |, which is convenient for 
investigational purposes, gives results which are 
applicable to the practical * mass loading ” case. 

The tests to determine the permanence of the elastic 
properties are conveniently carried out in a simpler 
apparatus, illustrated in Fig. 2, in order to avoid 
using the apparatus of Fig. | for long periods. Load 
is applied to the sample under test by the lever and | « 
weights shown and the compression is noted by the | « 
dial gauge. Readings are taken initially and frequently 
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Soft rubber sheet ry 
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Hair felt material 


Cork material lim 
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Speciinenh 


Materia! 
Dimension 


Soft rubber sheet 200 
wi 


Cork material 


MH) 
*) 


Felt material 


during the first day, but subsequent readings can be 
made at longer and longer intervals. At each reading 
a definite fraction, such, for example, as one-tenth, of 
the load is momentarily removed and the resultant 
recovery noted. The ratio of the change ‘n load to 
the change in thickness, due allowance being made for 
the multiplication due to the lever, gives the incre- 
mental stiffness. This quantity is usually numerically 
between the static and dynamic stiffnesses, but it is a 
useful guide to show up any tendency on the part 
of the material to lose its resilience in a prolonged test. 
The successive readings also show the creep of the 
material under load and in some cases, for example, 
where the height of centres of a machine is determined 
hv resilient material, this may be very important 


stiffness tests are shown in Table II. 
that the static measurement of the creep is a very | 
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and incrementa! 
Again it is seen 


Some typical results of creep 


inreliable indication of the change in resilience at a 


| given loading with time. 


The tests which have been described supply the 
lesign data for the various materials and so enable the 
lesigner of a vibration-attenuating support to choose 


the most suitable materials as regards stiffness, damping 
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and life for the particular purpose. In some cases 


other requirements are equally important ; the supports, 


for example, may have to withstand sunlight, high | 


temperatures, moisture or oil, and the designer may 
have to compromise or provide special protection. 
In this connection, steel springs may be considered, 
but a word of warning is necessary here, as tests in 
the apparatus illustrated in Fig. 1 have shown them 
to have very little damping. This calls for extremely 


careful design and wide experience, as an unexpected being all of the 
mode of vibration may give rise to resonance and cause | frames dividing the 


trouble if not damage. Many cases of noise and vibra- 


tion due to solid conduction have been dealt with | ; su ~ysctenctheng 
ibed. and in all | full lines, that is, it passes over all the screens succe* 


using data obtained in the way descr 


cases the reduction obtained by the use of resilient | sively. 
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| supports has approximated closely to the desired value. 
|The methods described can therefore be used with 
| confidence to obtain reliable data for design purposes. 








GYRATORY SIFTING MACHINE. 


A common form of sifting machine for re-bolting 
| flour and also used in chemical] and other plants wher: 
| fine powders have to be sifted and classified, is one sus 
| pended by canes from an overhead structure so that 

it is free to vibrate or gyrate. The sifter shown in the 
| accompanying illustrations, Figs. | and 2, above, is sup- 
| ported on vertical rods anchored to the base, so that 
the machine takes up little headroom, hence the designa 
| tion “ low-head ” gyratory sifter, given to it by its 
| makers, Messrs. Allis-Chalmers Manufacturing Compan) 
| Milwaukee, Wisconsin, U.S.A. An unusual feature also 
|is the aluminium casing which, it is claimed, is more 
| durable than a wooden structure. The sifter is 
rectangular in plan, the supporting rods being arranged 
lat the corners. The body is suspended from the top 
of the rods and, when given a gyratory motion by the 
crank drive underneath, the tops of the rods describe 
a circular path, the rods themselves possessing a conical 
movement. The ball-joints of the rod connections both 
| top and bottom are fitted with rubber seatings which 
increase their flexibility and make for quiet operation 
| The motor is of the flanged type driving the gyrating 
crank by means of a belt. It runs at 1,750 r.p.m., the 
crank speed being 300 r.p.m., and is of $ h.p. It can, 
therefore, be conveniently run from an ordinary light 
|socket with a current supply of either 110 volts or 
220 volts. 

The cross-section given in Fig. 
|three sieves for making two separations, the sieves 
same mesh. They consist of wooden 
area into six panels with a thin 
|sheet metal plate underneath the screen. The coarsé 
| material follows the path indicated by the arrows ™ 


2 shows a sifter with 


and is discharged at one side of the machine 
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The fine material, which has fallen on to the metal 
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| In some places there are facilities for directed study 
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more complete sorting and cleaning of coal by mach- 


plates, follows the path of the arrows in dotted lines | and lectures during the practical training. Specialised inery, and the surface work is becoming a complex 


and leaves the machine on the opposite side. As the 


technical subjects may be advantageously dealt with 


| mechanical job. Hence a fair knowledge of mechanical 


motion is gyratory, the outlets in each case can be | in this way, as the student or pupil is getting a better | and electrical engineering should be expected from the 


at any side of the machine that is convenient. Each 
panel of the screen contains a small piece of flat cloth- 
covered metal which rests upon the surface and by 
its constant motion keeps it from choking. The 
machine can be made with as many as six separations, 
the actual bolting area of each sieve being 5 sq. ft. 
[he overall dimensions of the machine illustrated are 
463 in. in plan over the motor by 40} in., with an 
overall height of 278 in. 








THE EDUCATION OF ENGINEERS.* 
By Professor Francis G. Barry, F.R.S.E., M.1.E.E. 


THIS paper is put forward as an introduction to a 
discussion on the subject rather than as a self-con- 
tained essay. Many points are introduced with only 
suggestive treatment and with alternative solutions, 
though in other parts the author’s experience as a 
teacher has led to definite opinions. 

The subject falls under two main heads—(1) a college 
day course of normal type with practical training ac- 
cording to the future work ; (2) an apprenticeship course, 
partly day or wholly evening, during apprenticeship. 

The scope and subject-matter of the various courses 
may be determined alternatively by :- 

(a) The materials and purposes of the ultimate 
product, causing a division into civil, mechanical, 
electrical, mining shipbuilding, metallurgical, and 
chemical. 

(6) The character of the future occupation, such as— 

(1) Manufacturing, with shop management, design, 
testing, research, estimating, costing, and commercial. 
(2) Contracting, with outside erection, design, estima- 
ting, costing, and commercial. (3) Consulting, with 
estimating, design, and inspecting. (4) Public supply, 
with management of production and distribution, and 
commercial. 

There is more difference caused by the materials 
and object of the product than by the scope of the 
occupation. Hence educational courses are arranged 
for civil, mechanical, electrical, &c., divisions, rather 
than for manufacturing, contracting, and so forth. 
The entering student usually has a more definite bent 
towards the kind of material and product than to the 
part he will take in its working, the latter depending 
largely on his reactions to the course of training. 

College Course: First Year.—The course is much 
the same for all students, and is devoted to the basic 
sciences—mathematics, mechanics, physics, chemistry, 
graphics, with geology or increased chemistry and 
reduced graphics where required. 

Second Year.—The sciences are continued, as suited 
for each division. A general technical course is given 
in each division, and the group for the division includes 
courses in allied subjects. 

Third Year.—Two or three sciences are continued, 
with one or two technical courses in allied subjects, 
but at least half of the time is devoted to the main 
subject of the division. 

No treatment of the theory of commerce or industry 
is included in the above curriculum. The author holds 
that this is preferably studied after some practical ex- 
perience has been acquired, by which time the young 
engineer should be capable of reading to good purpose 
by himself. 

Fourth Year.—Opinion is divided on the advantage 
of a fourth-year course. It is questionable whether 
the additional year of study repays all students for the 
time spent. Prolonged study of theory may be of 
small benefit to students of medium capacity, and of 
little use for several branches of future employment. 
An extensive study of technical practice is not ad- 
vantageous until some practical experience has been 
gained, and it should be directed to the particular line 
of work intended, which has probably not been decided 
during the college course. This course, if given, may 
be akin to post-graduate work, and consist more of 
directed reading than of lectures, with advanced 
laboratory work. A year’s study of this kind may be 
recommended for the more intellectual and particularly 
for those who wish to engage in technical research. The 
latter may follow it with a year of research in the college 
laboratory, before going on to their practical training, 
and as the men really capable of genuine original work 
are few in number, it will not be difficult to give them 
the required facilities. 

The three-year course should be self-contained and 
complete within its range, the degree or diploma being 
awarded at the end, but it is suggested that it should 
be only an ordinary degree, though there may be a 
distinction of class. The fourth year’s work would 
jualify for an honours degree. 


* Paper read before Section G of the British Associa- 
hon, at Nottingham, on Friday, September 3, 1937. 


idea of the kind of work he wishes to take up, and can 
sclect the suitable technical course. Such subjects as 
works management, costing and estimating, and other 
|}commercial matters come in here, and the many 
| technical details that have been found by experience 
|to be good, though the reason may be obscure. The 
| young man is beginning to specialise and give his mind 
to the technique of a particular line of work. 

Before leaving the subject of the academic course, a 
| few words may be added on the classes in pure science. 
In a university, the classes in mathematics, physics, 
and chemistry are taken by a wide range of students. 
Pure scientists, arts men, engineers, and medicals 
require these subjects for very different purposes, and 
all but the first group have only a limitcd time to devote 
to them. While it is difficult to foretell what parts of 
a science may in the future be brought into technical 
use, some separation of the students into groups must 
be undertaken, with appropriate courses for each, in 
the interests of the various kinds of students. 

Practical Training.—For a student already trained 
mentally by the college course and possessing some 
understanding of the subject, two years of practical 
training as a pupil should suffice and two and a half 
years should be ample. By that time he will be good 
enough for a place on the staff and some measure of 
responsibility. This usually exercises a considerable 
stimulus on a young man, and it should come into 
action when his mind is still restless and inquiring. 
If he is kept too long as a mere follower of instructions, 
his power of originating may become atrophied unless 
it is strong in him, and his interest in the work is apt 
to flag. 

It has been assumed above that the college course 
precedes the practical training, and for most men this 
is to be preferred. There is little break in the mental 
aspect by the change from school to college, some 
supervision is exerted over his general life, and the 
development of the subjects of study proceeds smoothly. 
Again when passing from college to the workshop or 
office, the mind has already been turned to technical 
questions and is ready for the practical aspect. If 
two or three years of practical work are interposed 
between school and college, the return to academic 
work is not easy, while the pupilage is passed with little 
understanding of the processes around the pupil, and 
much of the educational value of the practical work is 
lost. A knowledge of practice is not without benefit 
in the college course, but in the author’s opinion the 
balance of advantage is much on the side of the college 
preceding the works. There are, however, some lads 
with little aptitude for academic work, and for them 
a previous practical training is often helpful. They 
obtain a better understanding of the theory if they 
know something of its practical application, and their 
interest has been aroused. While they will not become 
scientific experts, they may develop into good, sound 
engineers and often gain an almost instinctive knowledge 
of the right procedure. It may be questioned whether 
the college course is of mvch benefit to them, but on 
the whole it is not wasted time for most of them. 

The sandwich system is intended to obtain both the 
continuity of the academic work and the better grasp 
of its practical applications. Six months of pupilage 
in the latter half of the second year gives the student 
a fuller understanding or at least a greater interest 
in the technical parts of the third-year course, while 
the break is not too long. A whole year of practical 
work may be more disturbing. At the end of the second- 
year course on the sandwich method the student has 
gained some knowledge of practical applications and 
can take an intelligent interest in the work of a factory 
or power house, though perhaps not to the same extent 
in office work. In the author’s experience the men who 
followed a sandwich course showed on the whole a 
better grasp of the practical side of the third-year 
course than did the men who took a continuous 
academic course, some of these failing distinctly in this 
part though competent in the theory. 

Fifty years ago manufacture involved a large pro- 
portion of skilled manual work. The lathe, planer, 
shaper, and drill, largely hand-controlled, covered 
nearly all the machine work in mechanical production. 
The automatic control of these machines, stamping, 
pressing, drop forging, acetylene burning, electric 
welding, &c., were used little or not at all. The pupil 
was expected to become fairly expert in the use of tools, 
and manual skill takes time to acquire. It is perhaps 
now more important to know how to arrange for machine 
work than to be able to carry out the work by hand, 
and the character of the training may be considerably 
changed. The work of the civil engineer has not changed 
so much, though new materials and machinery in place 
of navvy labour have altered the nature of parts of the 
work. Mining has not yet become so much mechanised, 
though coal-cutting by electric coal cutters has long 
| been practised. There is now a movement towards a 








college course. In past years the practice in these 
branches was very crude in coal mines and probably 
|in others, but a higher standard of training for the 
| managers will be required, if the business is to improve 
| its methods. 
| While manual skill is not now so necessary, the idea 
in the old manual training of the pupil was not so 
|much to make him a craftsman as to give him that 
| first-hand knowledge of processes, machinery and 
| materials, which life in a workshop or in constructional 
| work can supply. It is not the piece of the whole job 
| that the pupil does himself, but the seeing of the deve- 
| lopment of the whole, or of other work around him, 
that is the important part of the training. Another 
point of importance is the intercourse with the work- 
| men on terms of equality and friendliness, from which 
a better appreciation of their point of view is obtained, 
than can come afterwards when the young engineer has 
reached a position of control. Lastly, he begins to 
develop that instinct or intuition about sizes, strengths, 
form, and other properties, that goes beyond the powers 
of direct calculation. Having once acquired this 
personal knowledge of practice, he can extend it sub- 
sequently by observation of work wherever he sees it, 
while the man who lacks this training may fail to pick 
up practical details through not knowing what to look 
for. 

Apprentice Training.—The practical training in the 
factory or on construction work is fairly standardised, 
and the author has not sufficient personal knowledge of 
its character to warrant him in discussing its suitability 
to modern conditions. It is generally agreed that the 
apprentice should attend classes during these years, 
but there is not agreement about the procedure and the 
facilities for study. Just thirty years ago the author 
devoted his chairman’s address to the Glasgow section 
of the Institution of Electrical Engineers to this subject, 
and on reading it now he finds with satisfaction that a 
considerable improvement can be recorded, and that a 
part of what he pleaded for, if not a large part, has 
been achieved. 

The educational schemes now more or less in use are— 

(1) Evening classes in continuation schools at first, 
and then in a technical college or school. The objection 
to this very usual plan is that the boys are tired after 
their day’s work in the shops. Also the classes should 
occupy two or three evenings a week and time is 
required for reading, writing up notes, and working 
problems. Little is left for exercise and recreation, 
and the total work of the day is more than a boy can 
perform with full activity of mind. 

(2) Day classes for one complete day a weck, or two 
half-days. This requires some organisation in the 
schoo] and in the factory, but it is a great improvement 
on the preceding. Some evenings can be used for work 
on the subjects of the classes, and the results are good. 

(3) One complete term of ten or twelve weeks in the 
year for two years of the apprenticeship. A suggested 
scheme is that for the first two years the boy 
attends continuation classes, and the summers of his 
third and fourth years are spent at the technical school. 
In the winter of these years some evening classes should 
be taken, and if the apprenticeship lasts for five years, 
further evening classes may be taken in the last year. 
The evening class work may be less than in the first 
scheme, so is less objectionable. 

The day classes in both (2) and (3) must be special 
courses, if these are taken at a college with existing 
complete day courses; as the previous education is not 
up to the standard of the normal day student. More- 
over, the purpose of the course is the training of work- 
men and should be designed to that end. Students of 
unusual ability will be picked out for scholarships to the 
full day-class course. 

As has been said of the pupil and subsequent assistant, 
so also in the case of the apprentice and workman, a 
highly developed manual skill in one direction is not 
in general so necessary as an intelligent knowledge of 
machinery and processes, and a ready adaptability to 
new methods and materials. These are mental attri- 
butes, and the training must be applied more to the 
mind and less to the hand than heretofore. 

A general observation of young workmen and 
a in classes and in their jobs seems to show 
that there is considerable improvement in intelligence 
and activity of mind, compared with the state of forty 
years ago, and no less improvement in general bearing 
and manner. The broader lines and improved teaching 
of the elementary schools may be partly the cause, 
and this is helped by the more general attendance at 
continuation schools. While national education now 
involves a huge expenditure, the author believes that 
a good return has resulted, and that this will strengthen 
our industrial position. A review of industry shows 
that the more flourishing industries are those that deal 
with new products, or those branches of old ones in 





which new materials, processes, methods, and designs 
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| 


have been introduced. Less educated peoples with | 
lower standards of life and wages gradually adopt the | 
improvements and compete on unequal terms, unless | 
this country can continue with further improvements 
or develop new manufactures. This demands freshness 
of outlook and readiness of adaptation, which require 
intelligence and understanding. A liberal education 
rather than a narrow trade training should be our aim, 
for the workman no less than for the staff, and the cry | 
of the pessimist that we are becoming the slaves of 
machinery will not alarm us. The machine is the 
master of the ignorant and dull-witted, but the servant 
of him who has understanding. 








CATALOGUES. 


Hiduminium Alloys.—Mesars. High Duty Alloys, 
Limited, Slough, Bucks, have forwarded a data sheet 
relating to the anodic treatment of their alloys, for which 
several patented processes are available. | 

Alkaline Batteries.—-Working particulars and running 
instructions relating to C.A.V.-NI-FE nickel cadmium 
batteries, supplied by Messrs. C.A.V.-Bosch, Ltd., Acton, 
London, W.3, have been forwarded to us 


Workshop Machinery.-A comprehensive catalogue 
and stock list of both new and second-hand machinery | 
has reached us from Messrs. F. J. Edwards, Limited, | 
359 to 361, Euston-road, London, N.W.1. 

Tube Couplings.—Messrs. Simplifix Couplings, Limited, | 
3, Victoria-street, London, 8.W.1, have sent us « priced and | 
illustrated list of their compression joint and other | 
couplings suitable for use in gas installations of all kinds. 

Steel Shelving.—A speciality of the Valor Company: 
Limited, Bromford, Eediagten, Birmingham, is the | 
manufacture of adjustable shelving designed to carry | 
heavy loads, suitable for stores, &c. A recent leaflet gives | 
standard sizes. 

Milling Machines.-A pamphlet illustrating and 
describing the Loewe milling machines, of both vertical 
and horizontal types, has reached us through Messrs, 
George H. Alexander Machinery, Limited, 82 to 84 
Coleshill-street, Birmingham, 4 

Metale for Contacts and Welding LElectrodes._—-From 
Messrs. Compound Electro Metals, Limited, of 42, 
Pall Mall, London, 8.W.1, we have received two pam- 
phiets describing their Elmet alloys for contacts in 
electrical switchgear work and for welding. 


Klectrwal Equipment.—We have received various 
catalogue sections recently issued by Messrs. Ferguson, 
Palin, Limited, Higher Openshaw, Manchester, 11, 
relating to their air and oil circuit breakers, truck -cubiole 
switchgear and interlocking and isolating devices. 

Projector Lamps._-A new catalogue of Mazda lamps 
supplied by Messrs. The British Thomson-Houston | 
Company, Limited, Crown House, Aldwych, W.C.2, 
is to hand and furnishes details of their projector lamp 
equipment provided for motion picture and other photo- 








graphic work. 

Klectro-Pneumatic Point Operation.—Messrs. The 
Westinghouse Brake and Signal Company, Limited, 
82, York-road, King's Cross, London, N.1, have furnished 
us with a pamphlet descriptive of the power signalling 
recently completed at Leeds New station for the L. and 
N.E. Railway. 

Welding Equipment.--Messrs. The Lincoln Electric 
Company, Limited, Welwyn Garden City, Herts, England, | 
affiliated to the Cleveland, Ohio, company of the same 
name, has issued a Bulletin illustrating and describing 
some interesting applications of their equipment in the 
structural field 





Vibrating Screens.—We have received from Mesers. 
Sturtevant Engineering Company, Limited, 147, Queen 
Victoria-street, London, E.C.4, a copy of a publication 
illustrating and describing their screening machines 
A useful table gives the capacity of ‘“ Moto-Vibro "’ 
soreens of different sizes 


Marine Diesel Engines.—A recent pamphlet issued by 
Messrs. The Newbury Diesel Company, Limited, King's- 
road, Newbury, England, describes their “ Sirron ” type 
of two-stroke, marine Diesel engines, built in powers 
ranging from 50 b.h.p. to 1,000 b.h.p., having separate 
air scavenging and forced lubrication systems. 

Self-Cleaning Strainers.—-Messrs. F. W. Brackett and 
Company, Limited, Hythe Bridge Ironworks, Colchester, 
England, have sent us a copy of their new folder, illus- 
trating and describing their self-cleaning twin strainers, 
which are so constructed that the straining baskets can 
be automatically cleaned without removal from their 
housings. 

Emergency Lighting.—Meeesrs. The D.P. Battery Com- 
pany, Limited, Bakewell, Derbyshire, have forwarded 
to us a copy of their publication entitled Katholite 
Emergency Lighting, which illustrates and describes the 
systems which have been successfully installed in hos- 
pitals, cinemas and on liners, to provide against failure of 
main supplies of electricity. 

Insulating Material, Copper and Aluminium Sheeting: 

We have received from Messrs. British Insulated 
Cables, Limited, Prescot, Lancs., two pamphlets, one 
giving particulars of copper and aluminium sheets rolled 
by them and the other describing their B.I. Permax 
insulating material, largely used on overhead lines for 
bird-guards and housings. 

Mining Plant.—From Messrs. Mavor and Coulson, 
Limited, 47, Broad-street, Glasgow, S.E.. we have 
received three booklets, one of which relates to machines 
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DIAGRAMS OF THREE MONTHS’ METAL PRICES. 
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Norg.—lIn the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those four steel rails are for heavy sections. The pig-iron 
— are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quicksilver is per 

ttle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 
all other cases the prices are per ton. Each vertical line in the diagram represents a market day, and the 
horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which they represent 
ls. each. 


specially made by them for underground mining work, ; N.W.10, a copy of the Bulletin issued by them, ond by 
mostly coal cutting and loading; the remaining two | their associated companies in Waterbury, Conn., U.S.A 


give particulars of surface loading machines for dealing and in Canada, describing their control systems, th 
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with materials of all kinds in bulk 

Oscillating Fans.—A leaflet dealing with new types of 
their “ Cantra "’ fans, which are available with 12-in. or 
with 16-in. blades, complete with semi-enclosed motor, 
has been forwarded by Messrs. Marelli and Company, 
Limited, of Artillery House, Artillery-row, Victoria- 
street, London, S.W.1. These fans are supplied with a 
special cradle attachment for use in cotton mulls. 

Co-Ordinated Process Control.—We have received from 
Messrs. Bristols’ Instrument Company, Limited, Brent- 
crescent, North Circular-road, West Twyford, London, 


instruments relating thereto being now mostly made in 
this country. 


Electric Steels—From Messrs. The United Steel Com 
panies, Limited, 17, Westbourne-road, Sheffield, 10 
we have received a copy of a new publication dealing 
with the rapid progress made in developing new steel- 
| for aircraft and automobile engines, machine tools, &e 
| in which connection Messrs. Samuel Fox and Company 
Limited, of Stocksbridge Works, near Sheffield, 4» 
associated firm, have contributed a considerable amount 
of research work. 
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AND 
Al OLYMPIHA., 


MARINE 


EXHIBITION 


INCORPORATING THE FOUNDRY TRADES AND WELDING EXHIBITIONS. 


Ir has been our custom in the past, when 
dealing with the biennial engineering exhibition 
at Olympia, to give a brief preliminary survey of 
the objects of the exhibition, and the nature of 
the exhibits, before dealing with the latter in 
detail. In the case of the current exhibition, 
which opened yesterday, September 16, and closes 
on Saturday, October 2, this ground was fully 
covered in a leading article on the exhibition which 
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| cylinder units, designed for belt-driving and intended 


for general industrial purposes. 

The “W. & J.” air starter, an arrangement of 
which is shown in Figs. 1 and 2, below, is designed to 
be fitted to high-speed compression-ignition engines 
in the same position as the electric motor of the 
same yoke diameter, conforming to the S.M.M.T. 
mounting standards. There are four cylinders 








arranged in pairs at right angles, the pistons actua- 
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appeared on page 288, ante, and we may, therefore, 
at once turn to the exhibits themselves. 

Small air compressors and exhausters, reducing 
valves, and an air-operated starter for heavy-oil 
engines constitute the display of Messrs. Williams 
and James, Chequers Bridge, Gloucester, a number 
of whose exhibits are being shown for the first 
ume. Among these are the “W. & J.” series of 
pPressure-reducing valves for air, gas, water and 
steam, which are made in sizes from } in. to 1} in. 
and for “upstream ”’ pressures up to 150 Ib. per 
Square inch. In this design, the valve is balanced 
and is controlled by a diaphragm and two springs, 
one of which is adjustable to alter the discharge 
Pressure. There are no glands, and the type is 
Stated to have a very low sympathetic pressure drop 
with variations of supply pressure. The “ David ” 


air compressors and exhausters are small single- | 
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ting a two-throw crankshaft supported in ball bear- 
ings. Air is distributed to the four cylinders by a 
rotary valve, so designed that the cut-off varies 
from three-quarters of the stroke when turning 
slowly to one-third of the stroke at fullspeed. Full 
torque is obtained in any position of the cranks at 
starting, the torque-speed curve falling compara- 
tively slowly and enabling the engine to be motored 
at a higher speed than with an electric starter of 
corresponding size. The drive for the starter 
pinion is not of the Bendix type, but has the pinion 
mounted on a cone on the driving nut, where it is 
held by a stiff spring which allows a small amount 
of slip to take place on engagement, enabling the 
starter to engage quietly, and without undue strain, 
with the flywheel ring. The full equipment com- 
prises the air motor, quick-acting starting valve, 
compressor, air bottle and distribution block, the 


method of arrangement of the starting components 
being as shown in Fig. 1. The air motor is made 
in three sizes, suitable for starting oil engines of 
20 brake horse-power to 200 brake horse-power, 
running at speeds from 2,000 r.p.m. to 1,000 r.p.m. 
All parts are designed for a maximum working 
pressure of 450 Ib. per square inch, although the 
usual working pressure is about 300 lb. to 350 Ib., 








at which pressure the air motor gives a stall torque 
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Fie. 3. Srneue-CytinpER AiR EXHAUSTER ; 
Messrs. WILLIAMS AND JAMES. 


equal to that of an electric motor of the same yoke 
diameter. 

A typical exhauster is illustrated in section, in 
Fig. 3 on this page. The compressors have cylinders 
ranging in size from 1-in. bore to 3-in. bore, 
all having a piston stroke of 2 in. and a maxi- 
mum speed of 1,000 r.p.m., corresponding to dis- 
placements from 2-4 cub. ft. to 8-2 cub. ft. per 
minute. The pistons and cylinders are of cast- 
iron, with alloy-steel disc valves, spring-controlled. 
The crankshafts are steel forgings and the con- 
necting rods are of phosphor bronze. Automatic 
unloaders of the firm’s beam type are fitted except 
in the smallest size, for which a hand unloader can 
be provided as an extra. All models can be fitted 
with a clutch if required. The exhausting pump 
which we illustrate is made in six sizes ranging from 
2-in. bore by 2-in. stroke to 5-in. bore by 4-in. stroke, 
the three smallest sives running at 1,000 r.p.m., 
the 3 in. by 3 in. size at 900 r.p.m., and the two 
largest sizes at 700 r.p.m., the displacements at these 
speeds ranging from 3-64 cub. ft. to 32 cub. ft. per 
minute. The general construction follows that of 
the compressors, except that the connecting rods 
in the two largest sizes are of steel, with phosphor- 
bronze bearings. Lubrication is by controlled splash 
and provision is made to return to the- crankcase 
any oil which may pass the piston. It is stated 
that these pumps will exhaust up to 90 per cent. to 
95 per cent. of an absolute receiver vacuum. Two- 
stage pumps are also available, and the type can be 
supplied with a dual-purpose head, enabling the 
pump to be changed from exhausting to pressure 
pumping, while retaining the vacuum in the receiver. 

The principal exhibit of Messrs. The National 
Gas and Oil Engine Company, Limited, Ashton- 
under-Lyne, consists of a 200-b.h.p. six-cylinder 
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marine Diesel engine, running at 600 r.p.m, This| engine, which is illustrated on Fig. 5, Plate XV, 


engine is generally similar to the model described 
in ENGINEERING, vol. cxl, page 273 (1935). One of 
these engines was installed in the 199-ton motor 
vessel Lady Sylvia, which recently completed a 
voyage from Glasgow to Vancouver, a distance of 
nearly 10,000 miles, with only three short calls for 
refuelling. On the trials of this vessel, eleven runs 
were made in Gareloch, six in one direction and 
five in the other. 
trials was 9-54 knots, and the maximum speed was 
knots The engine revolutions varied 
between 400 r.p.m. and 640 r.p.m., the latter 
corresponding to the maximum speed recorded. 
Apart from this unit, a number of other interesting 
exhibited, including four- and two- 
cylinder marine units, and generator and air- 
compressor auxiliary sets. Of the smaller exhibits, 
both the four- and two-cylinder marine engines are 


11-285 


engines are 


equipped with the firm’s oil-operated reverse- 
reduction gear, which has hitherto only been 
available for powers of 72-80 h.p. The four- 


cylinder model is illustrated in Fig. 4, Plate XV. 
It develops 37 b.h.p. at 1,000 r.p.m. The baseplate 
and column are strongly-ribbed separate iron 
castings with large inspection doors. The sump 
is separate, and is provided with an oil-level 
The cylinder heads are detachable, and 
The design 


indicator. 
are made from chrome-alloy cast iron. 
of the heads is claimed to result in a high degree of 
turbulence, ensuring effective combustion at all 
loads and speeds. The cylinder liners are of special 
close-grained cast iron, and are renewable. They 
are turned to the finished diameter. The pistons 
are also of close-grained cast iron and are finished 
by grinding. Ground case-hardened gudgeon pins 
are employed. The connecting rods are of circular 
section, and are forged from Siemens-Martin acid- 
process mild steel. They are drilled for conveying 
the lubricant to the small ends. The big-ends are 
of the adjustable marine type, and are of phosphor 
bronze, white-metal lined. The small ends are 
fitted with phosphor-bronze bushes. The crankshaft 
is of Siemens-Martin acid-process steel. The 
diameter is in excess of Lloyd’s requirements, and 
the shaft is balanced. The main bearings are 
adjustable, and one is provided on each side of 
each crank. The shells are of phosphor bronze, 
white-metal lined. The valves are horizontally 
disposed in the head. The inlet valve is carried in 
a removable cage, while the exhaust valve operates 
in a removable guide. Both valves can be removed 
without disturbing the head or breaking any pipe 
connection. The valves are operated by twin 
camshafts located in the crankcase, the push rods 
and rockers being totally enclosed but easy of 
The tappets are of the mushroom type, 
case-hardened and ground. The lubricating pump 
is of the gear type, with a by-pass valve for adjusting 
the pressure. 

The oil operated 
generally similar to that employed on the larger 
engines, described in ENGINEERING, vol. exl, 
page 273 (1935). It may be recalled that the 
propeller shaft coupling is below the crankshaft, 
as shown in Fig. 4. The upper shaft in the box is 
attached to the engine flywheel through a flexiblk 
coupling, and is carried on roller and ball thrust 
bearings. Integral with the shaft are two pinions, 
one slightly less in diameter than the other. The 
larger pinion meshes directly with a spur wheel on 
the lower shaft in the box, and gives the ahead 
drive. The smaller pinion drives a second spur wheel 
on the lower shaft through an idler pinion. The 
spur wheels are not directly coupled to the shaft, 
but revolve freely on the internal member of a 
clutch, with which they can be coupled by the usual 
plates engaged by oil under pressure. Details of 
the clutches and their operating gear were given 
in the article referred to. 


access, 


reverse-reduction gear is 


In recent years, a number of automobile firms 
have entered the marine-engine market by the pro- 
duction of modified designs of their vehicle engines, 
but in general the power developed by these engines 
renders them suitable only for the lighter types of 
craft. A more powerful engine of this type is 


shown on the stand of Messrs. Ailsa Craig, Limited, 
W.4, the 
This 


Strand-on-the-Green, Chiswick, London, 
engine being a modified Fordson tractor unit. 





The mean speed over all the | 


actually develops 20 brake horse-power at 700 
r.p.m. and 35 brake horse-power at 1,400 r.p.m. 
The engine is suitable for running on either 
paraffin or petrol, the brake horse-powers given 
being for the latter fuel. The corresponding powers 
when running on paraffin are 15 brake horse-power 
at 700 r.p.m. and 29 brake horse-power at 
1,400 r.p.m. The maximum torque on petrol is 
approximately 160 lb.-ft. at 850 r.p.m., and on 
paraffin 120 lb.-ft. at 900 r.p.m. The petrol con- 
sumption is approximately 0-64 lb. per brake horse- 
power hour at 650 r.p.m., falling to 0-575 Ib. at 
1,200 r.p.m., and again rising to 0-625 lb. at 
1,550 r.p.m. The paraffin consumption is approxi- 
mately 0-66 Ib. per brake horse-power hour at 
600 r.p.m., falling to 0-60 Ib. at 1,400 r.p.m. and 
rising to 0-80 Ib. at 2,600 r.p.m. It will therefore 
be seen that the engine possesses very suitable 
characteristics for marine work at the speeds com- 
monly employed, and its reliability is sufficiently 
shown by the high reputation which it enjoys for 
tractor work. As will be clear from the illustration, 
the modified unit has a built-in clutch and reverse 
gear operated by a single lever, which is moved in 
the desired direction of motion. It has also an 
enclosed flywheel, marine-type sump, large water 
pump of the plunger type, water-jacketed exhaust 
manifold, and hand starting gear which can be 
operated from either end. Easy starting is ensured 
by a special device on the Zenith carburettor and 
by an impulse starter on the magneto. Provision 
is made for fitting a 12-volt electric starter, if 
desired. 

The dynamo is belt-driven and is mounted high 
up on the engine, well out of the way of water. 
The engine can be fitted with either a 2 to 1 or 
2-75 to 1 reduction gear. The general design of 
the Fordson engine is well known, but it may be 
recalled that the cylinder bore is 4% in. and the 
piston stroke is 5in. There are three main bearings, 
2 in. in diameter by 3 in. long. Lubrication is by 
a flywheel pump, and all the oil passes continuously 
over the water-cooled sump, the system being 
unaffected by pitching or rolling of the vessel. The 
starting gear is of the Ailsa-Craig type with four 
gravity-operated, non-pivoted pawls disengaged by 
centrifugal force, so that there are no springs. The 
reversing gear is of the Ailsa-Craig epicyclic type. 
The ahead clutch is of the multi-plate type, with 
steel and bronze plates running in oil. All the 
gears are hardened and run on phosphor-bronze 
bushes. Easy adjustment is provided for both 
the ahead and astern clutches. 

The stationary engine illustrated in Figs. 14 and 
15, on the opposite page, is also shown by Messrs. 
Ailsa Craig, Limited. This engine, which, it will be 
observed, is fitted with two flywheels, is similar to 
that supplied to Messrs. Murex, Limited, for their 
portable welding plants, and it is also employed with 
a single flywheel in Hunslet light locomotives. As 
shown in Fig. 14, the arrangement of the combustion 
space is similar to that employed on the firm’s 
marine engines, the Acro form of auxiliary chamber in 
the piston being retained with a cylinder head having 
a flat under side. The crankcase is of cast iron, and 
is of box section, formed in one piece with the 
cylinder jackets. The rigidity of the resulting design 
will be evident from the two illustrations. Cylinder 
liners of the wet type are employed with the usual 
expansion joint at the bottom, and held in place by 
the cylinder heads, the liners being easily renewable. 
The gudgeon- 
pin is hardened and ground. The cylinder heads 
are of nickel-iron and carry the overhead valves, 
as shown. Particular attention has been given 
to adequate cx ling in the design of the head. The 
pistons are of special Rolls-Royce 53 light-weight 
alloy and, as shown in Fig. 14, are fitted with four 
compression rings and one scraper ring. The con- 
necting rods are carbon-steel drop forgings, the 
small-end being fitted witha phosphor-bronze bush, 
and the big-ends with renewable steel brasses lined 
with white-metal. The crankshaft is of 40-ton 
Siemens-Martin acid steel, and is designed to meet 
Lloyd’s requirements for open-sea service. The 
bearing parts are ground to size and drilled for 
pressure lubrication. The main bearings are of steel 


The compression rings are hardened. 








lined with white-metal, and are easily renewable. 
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The position of the camshaft is clearly shown in 
Fig. 14. The shaft is of open-hearth steel with the 
cams formed integral and case-hardened and ground 
The tappets are of steel, hardened and ground, and 
work in easily-renewable guides. The rockers a 
steel forgings, also hardened and ground. T}y 
fuel pump and injectors are of C.A.V.-Bosch manu 
facture, the injectors being of the pintle self-cleariny 
type. The pump is operated by a bell-crank leve: 
from the camshaft, as shown to the left in Fig. 14 
The engine is pressure-lubricated by a pump of the 
gear type, driven off the crankshaft and located in 
the sump, as shown to the right in Fig. 15. Means 
are provided to give easy access to this pump. ll 
the main bearings are fed through drilled passayes 
A governor of the centrifugal type is fitted, con- 
trolling the fuel-pump by-pass. 

In addition to the engines illustrated, Messrs. 
Ailsa Craig, Limited, are showing an auxiliary 
air-compressor set comprising a Reavell two-stage 
water-jacketed compressor driven by a single- 
cylinder engine of similar type to the industrial unit 
described, and a full range of marine engines. The 
smallest of the latter is a 10-16-h.p. four-cylinder 
paraffin unit, and the largest a 96-144-h.p. 
12-cylinder Vee-type diesel unit. All the marine 
engines shown, of which there are nine, are fitted 
with clutch and reversing gear in one unit. Several 
of these engines have been previously described in 
our columns, and we may refer more particularly to 
the 96-h.p. engine described in ENGINEERING, vol. 
exl, page 275 (1935). 

The main exhibits of Messrs. Petters, Limited, 
Westland Works, Yeovil, consist of a 300-h.p., 
six-cylinder marine engine of the direct-reversing 
type, an example of the recently introduced range 
of Harmonic-Induction engines, and a 110-h.p., 
twin-cylinder engine of the blower-scavenge type. 
Other exhibits include a 5-kW_ fully-automatiec 
electric-generating set embodying a_heavy-oil 
engine, an auxiliary compressor set fitted with an 
Atomic oil engine, and a 1-kW generating set with 
an air-cooled petrol engine. The majority of these 
exhibits have been previously described in our 
columns, the Harmonic-Induction engine having 
been dealt with in vol. cxlii, page 677 (1936), and 
the 110-h.p. blower scavenge engine in vol. cxl, 
page 299 (1935). The 300-h.p. engine, which 
has a cylinder bore of 8} in. and a piston 
stroke of 13 in., is illustrated in Fig. 6, on 
Plate XV. This engine is being exhibited for 
the first time, being an entirely new model. It 
operates on the two-stroke cycle, and it is claimed 
that a very efficient gear-driven blower is fitted 
which gives an improved overall efficiency. The 
engine has a moderate piston speed, moderate 
m.e.p., and low stresses throughout, and has been 
designed basically as a marine engine with all the 
ancillary units, including the reversing gear, forming 
an integral part of the main unit. The rated output 
is obtained at 500 r.p.m. The leading features 
are monobloc construction with separate detachable 
cylinder heads, removable liners, and oil-cooled 
pistons fitted with spherical small-end bearings. 
The latter two features are stated to give the engine 
exceptional capacity for carrying heavy loads for 
prolonged periods without overheating. The fuel- 
oil system is arranged so that if the oil pressure falls, 
the fuel is cut off and the engine brought to rest 
A device has been incorporated in the fuel system 
which enables the load distribution among the 
cylinders to be checked at any time. ‘This 
comprises a series of gauge glasses inserted in the 
fuel pipes between the tank and pump, and by 
means of a control handle the glasses can be 
filled and the engine temporarily run off this 
supply, to check the individual consumption of 
the cylinders. The oil system is of the full 
forced-feed type. The bilge and water-circulating 
pumps, together with the air compressor, are built 
into the forward end of the engine, and are gear 
driven at slow speed. The pumps are provided 
with very large air vessels on both the suction and 
delivery sides to eliminate water hammer. They 
are also fitted with pressure-relief valves, and the 
actual water valves are very accessible. rhe 
working parts which are exposed to the action of 
sea water are made of gunmetal or other ant 








corrosion alloy. A fuel-transfer pump forms 4 
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integral part of the engine for transferring the fuel 
oil from the main tank to the daily service tank. 
The engine is fitted with a water-cooled exhaust 
manifold, the particular model exhibited being 
fitted with two vertical uptakes. The exhaust 
can, however, be arranged to suit the layout of 
any vessel. The thrust bearing, clearly visible in 
the illustration, is of the water-cooled Michell type. 

The engine is fitted with the firm’s direct reversing 
gear. Manceuvring is effected by means of com- 
pressed air, and all operations are controlled by the 
single handwheel shown. The control instruments 
are conveniently grouped round this handwheel, 
with the revolution counter, scavenge air, oil, and 
starting-air pressure gauges immediately above the 
indicator scale. On turning the handwheel until 
its pointer indicates the “start” position, the 
engine immediately accelerates, and thereafter 
all navigation orders are carried out by turning 
the wheel until its pointer indicates the required 
position. When reversing, the handwheel is simply 
rotated back through the “‘ahead”’ position into 
the “astern” section of the scale, the engine 
following the movement with such facility that its 
speed and direction are changed as quickly as the 
wheel can be turned. A change from full speed ahead 
to full speed astern, or vice versa, can be effected in 
six seconds. This performance is secured by means 
of an air braking system to secure rapid decelera- 
ton, and this, in conjunction with a safety device, 
ensures that the engine comes to a standstill before 
itcan be restarted in the opposite direction. During 
this operation, the fuel is automatically cut off 


and the air used returned to the receivers, thus 
avoiding waste. The mechanism operated by the 


control wheel is linked to the fuel-pump camshaft, 
so that with each change of direction, the fuel pump 
timing for each cylinder is automatically corrected. 
The exhibits of Messrs. Russell, Newbery and 
Company, Altrincham, consist of a single-cylinder 
5-kW ship’s auxiliary lighting set, a twin-cylinder 


20-h.p. marine diesel unit with reversing gear, 
and a three-cylinder 30-h.p. marine diesel unit 
with built-in reversing gear. The latter set, 
which illustrated in Fig. 7, Plate XV, and in 
Fig. 16, on this page, is of particular interest in 
that th reversing gear is controlled solely 
by the movement of the ship’s telegraph, which 
— the fluid-controlled clutches for the 
ahead, 


astern and neutral positions, and also the 
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Fie. 16. Hyprautic REVERSE Gear; MEssRs. 
RUSSELL, NEWBERY AND CoMPANY. 


engine-speeder mechanism. The engine develops 
21 brake horse-power at 800 r.p.m., rising to 30 brake 
horse-power at 1,200 r.p.m., the fuel consumption 
being approximately 0-43 lb. per brake horse-power 
hour. The cylinder heads are easily detachable, 
and the combustion space is so designed that a 
rotary motion is imparted to the air before and 
after entry with a view to ensuring a high volumetric 
efficiency. The valves are mounted horizontally, 
and can be quickly and easily removed without 
dismantling any pipe connections. Removable 
cylinder liners of extra hard close-grained centri- 
fugally-cast iron are fitted. The pistons are of 
aluminium alloy, with four compression and one 
scraper rings. The inlet valve is carried in a remov- 
able casing, while the exhaust valve is provided 
with a renewable guide. The valves are operated by 
rocker arms pivoted horizontally in the cylinder- 
head casting, and provision for adjustment is made 
at the top of the tappet rods. The whole of the 
valve gear is enclosed by an easily-removable 
cover plate. The connecting rods are mild-steel 
drop forgings of circular section. The big-end 
brasses are of gunmetal, white-metal lined, while 
the small-ends oscillate in the piston bosses. The 
crankshaft is of 38-42-ton acid steel and complies 
with Lloyd’s requirements. The fuel pumps and 


Two-CyLiInDER STATIONARY Ort ENGINE; Messrs. Arisa CraiG, Limirep. 


atomisers are of the Bosch type. The water pump 
is of the plunger type, driven by a ball-bearing 
eccentric on the end of the camshaft. Rubber 
dise valves are fitted to the pump, and are accessible 
without dismantling any pipes. The lubricating oil 
is delivered under pressure by a gear-type pump 
to the main bearings, crank pins and reversing 
gear. The crankcase top is water-cooled. 

The reversing gear, which, as already stated, is 
hydraulically controlled from the ship’s telegraph, 
is illustrated in Fig. 16, on this page. It embodies 
self-releasing, self-adjusting cone clutches for the 
ahead and astern motions, brought into operation 
by feeding oil, under a pressure of approximately 
30 Ib. per square inch, into either of the spaces a or b. 
These spaces are connected by passages drilled in 
the output shaft, planet spindle and planet-wheel 
carrier with the rotary control valve c, this valve 
being connected to the ship’s telegraph by bronze 
control cables in bronze tubes as shown in Fig. 7. 
The same cables are coupled to the fuel-pump 
control by the system of rods and levers visible in 
the same illustration. When the telegraph is moved 
into the “ahead” position, oil is admitted to the 
annular spaces a and forces the two cones d and e 
into engagement with the clutches f and g, one 
of these being coupled to the input and the other 
to the output shaft. As shown in the lower part 
of Fig. 16, the two cones d and e are connected 
together, so that in the “ ahead ” position the gear 
revolves as a whole, further movement of the 
telegraph after the drive is engaged increasing the 
engine speed. When the telegraph is moved to the 
“astern” position, the oil pressure is transferred 
to the annular spaces b. The ahead drive is then 
definitely disengaged, and the cones d and e engaged 
with the stationary ring h. The planet-wheel carrier 
will then be held, and the drive will be through the 
sun and planet gears. When the telegraph is in 
neutral, the oil pressure on both sides of the cones 
is released, while at the same time the engine speed 
is automatically reduced to a tick over. Tail-shaft 
creep in neutral is entirely eliminated by the subsi- 
diary clutch j, which is brought into action by 
oil pressure on the back of the cone, and is released 
on the release of the oil pressure by the springs shown. 
On a quick change from “ahead” to “astern,” 
or vice versa, there is no time for the oil pressure 
to build up behind this clutch, so that it does not 
come into action to interrupt a rapid change of 
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direction. The oil pressure for actuating the clutches | of similar design to that on the 56-h.p. marine unit 
is obtained from the pump &k, driven from the | already referred to. The sprayer is of the single-hole 
engine shaft by spiral gearing. The pressure can | pintle type. The camshaft is carried on the frame 
be varied from outside the gear casing by means of a | near the top of the engine and is driven by a duplex 
regulating and by-pass valve. An_ oil-sealing| roller chain. It runs in an oil bath, and in addition, 





gland effectively separates the engine and gear box 
oils. The output shaft is provided with a heavy 
double-purpose bearing, which serves as a thrust 
bearing for the propeller shaft, and with an oil seal to 
prevent the escape of oil from or leakage of water 
into the gearbox. 

A representative selection of petrol-paraffin and 
heavy-oil marine engines is shown by Messrs. John I. 
Thornycroft and Company, Limited, Thornycroft 
House, Smith-square, S.W.1. The smallest model 
exhibited is the well-known Handbybilly petrol- 
paraffin unit, and higher powers are represented by 
the 25-h.p. petrol-paraffin four-cylinder model. 
This engine is suitable for pleasure and commercial 
craft of moderate size, and is a strongly-built model 
with a very reasonable fuel consumption. Three 
heavy-oil engiaes are shown, a two-cylinder 18-h.p. 
unit similar to those employed in the lifeboats for 


the Queen Mary, a four-cylinder engine of 36 h.p. | 


to 47 h.p., and a six-cylinder model developing 
up to 145 brake horse-power. This engine forms 
a useful installation for yachts and high-speed 
launches, and other craft of the pleasure or commer- 
cial classes. All these engines have been previously 
described in our columns, the most recent descrip- 
tion being that of the two-cylinder and six-cylinder 
heavy-oil engines which appeared in ENGINEERING, 
vol. exl, page 298 (1935). 

Messrs. Crossley Brothers, 
Manchester 11, are showing 
engines and a number of auxiliary sets. The engines 
comprise a six-cylinder direct-reversing heavy duty 
engine developing 330 b.h.p. at 300 r.p.m., a four- 
cylinder model developing 100 b.h.p. at 450 r.p.m., 
and a second four-cylinder model developing 
56 b.h.p. at 1,000 r.p.m. The first of these engines 
was described in ENGINEERING, vol. cxl, page 273, 
and the second is generally similar to the model 
described in vol. exxxvi, page 635 (1933). The 
high-speed engine is designed to meet the demand 
for a light engine occupying only a small space, 
and many of the parts are made from alloy steels 
to give strength with lightness, such as chrome- 
nickel vanadium silicon-manganese- 
chrome-nickel steel, and nitrogen-hardened steels. 
The unit incorporates reverse and reduction gearing, 
and the makers’ own fuel pump is fitted, in which 
the only valve is the non-return delivery valve. 
The engine is equipped with air starting but may 
alternately be hand started, and embodies bilge 
and circulating pumps. 

Two of the auxiliary units are illustrated in Figs. 
and 9, Plate XVJ. These units are both compressor 
sets, the one being fitted with an engine developing 
14 b.h.p. at 1,000 r.p.m., and the other with an 
engine developing 6 b.h.p. at the same speed. 
Both sets embody Reavell compressors, the larger 
having a capacity of 12 ft. of free air per 
minute, and the smaller a capacity of 7} cub. ft. 
of free air per minute, both at 350 lb. per square 
inch working pressure. The engine fitted to the 
larger set is a single-cylinder model operating on 
the four-stroke cycle, and is of the airless-injec 
tion type. The frame embodying the crankcase 
and the cylinder is a rigid casting carrying the 
crankshaft bearings and a detachable cylinder 
liner. Large doors are provided to give access to 
the big-end bearings. The oil sump is incorporated 
in the base. The cylinder head is detachable, and 
the valves, which operate in reversible 
The combuction chamber is of the Ricardo 
type. The cylinder liner is cast by the centrifugal 
process, and is haraened. It is cooled down its 
entire length. The piston is of light alloy with 
two scraper rings in addition to the gas rings. 
The gudgeon pin is of the floating type. The 
crankshaft is of high-tension steel, machined all 
over from a solid forging. The crankpin is bored 
hollow to minimise vibration. The main bearings 
consist of steel bearings lined with white metal. 
The connecting rod has a hard phosphor-bronze | 
bush pressed into its small-end, while the big-end | 
is fitted with steel shells lined with special alloy. | 
The engine is fitted with the firm’s fuel pump, 


Limited, Openshaw, 
a range of marine 


steel, steel, 


cub. 


carries 
guides. 


|cast iron and carries the main bearings. 
inlet and exhaust valves are of the overhead type, 


leach bearing is force fed. The valve rockers are 
joperated through enclosed tapped rods. The 
lubricating oil is circulated by a plunger pump 
without valves operated by a crankpin on the end 
of the camshaft. In addition to supplying the 
main and big-end bearings, the pump feeds the 
camshaft bearings as mentioned, together with the 
rocker gear, and a spray is fed to the chain driving 
the camshaft. The cooling water is circulated by 
a pump, chain driven from the crankshaft. The 
engine is direct-coupled to the compressor, which is 
a two-stage two-cylinder model. The complete 
unit is mounted on a fabricated steel baseplate. 


The engine driving the second compressor is also 
an airless-injection model operating on the four- 
stroke cycle, and has many points in common 
with the 14-h.p. unit. The frame, for instance, is a 
single casting carrying the crankshaft bearings and 
a detachable cylinder liner, and the cylinder head 
is a single casting with the valves in renewable 
guides and the valve rockers in renewable fittings. 
| Other points common to the two engines are that the 
liner is centrifugally cast and hardened, that the 
crankshaft is of high-tensile steel, machined all 
over, and that the piston is a light-alloy casting. 
In the smaller engine, however, roller bearings 
lare fitted to the crankshaft, the end play being 
| separately taken up by a thrust bearing, the design 
ensuring freedom from all heat stresses. The 
}camshaft is carried in ball bearings. As in the 
larger engine, the small-end is bronze bushed, but 
the big-end has bearing shells of heavy-duty alloy 
metal which can readily adjusted for wear. 
The lubricating arrangements are somewhat different 
on the smaller engine. A positive plunger-type 
pump, driven by a crankpin on the end of the 
camshaft, is again employed. Part of the oil is 
delivered direct to the valve-rocker casing on the 
cylinder head, and thence flows down to lubricate 
| the camshaft, governor, gear wheels, crankshaft- 
roller bearings, and other running parts. The big-end 
is pressure lubricated, and a force feed is also taken 
to the lubricating-pump operating gear and through 
| the hollow camshaft to the face of the fuel-pump 
}cam. The compressor is a two-stage model, and the 
| unit is again mounted on a fabricated steel baseplate. 

When dealing with the exhibits at the last 
| Shipping and Engineering Exhibition, we described 
|a 25-h.p. four-cylinder marine engine exhibited by 
Messrs. J. and H. McLaren, Limited, Midland 
Engine Works, Leeds, 10. This engine, of which 
the description was given in ENGINEERING, vol. cxl, 
page 274 (1935), is again being exhibited, together 
with a two-cylinder marine-type unit, and a McLaren 
Diesel generating set. The two-cylinder engine is 
illustrated in Fig. 10, Plate X VI, and it will be seen 
that it is complete with unit-construction reversing 
gear. The cylinder bore is 105 mm. (4$ in.), the 
piston stroke is 150 mm. (5% in.) and the engine 
develops 16 brake horse-power at 1,000 r.p.m., and 
20 brake horse-power at 1,250 r.p.m. The two 
cylinders form a monobloc casting and are fitted 
with renewable liners. Ample water spaces are 
| provided, with doors for inspection and cleaning. 
| The cylinder heads are of a special cast-iron mixture, 
and particular attention has been given in the design 
to ensure efficient cooling of the valves. The pistons 
are fitted with five rings, and the gudgeon pins are 
case-hardened and ground. The connecting rods are 
forged steel stampings of H-section, and are fitted 
with phosphor-bronze bushes at the small end and 
brass bushes lined with white-metal at the big 
j}end. The crankshaft is of high-tensile nickel steel 
| machined all over from one forging, and is carried 
in three bearings. The camshaft is case-hardened 
and ground, and can be moved lengthways to 
bring the special starting cams into operation. If 
| desired, a device can be fitted which puts the engine 
jon to full compression after a few turns of the 
starting handle. The crankcase is of cast iron of 
box section, and is provided with doors giving easy 
access to the working parts. The sump is also of 
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of special heat-resisting steel, and are operated by 
push rods. The phosphor-bronze valve guides are 
renewable. The whole of the overhead valve gear 
is enclosed by an easily-removable cover, as shown. 
Forced-feed lubrication is employed throughout, 
the pump being of the gear type. The fuel pumps 
are C.A.V.-Bosch units, and means are provided for 
advancing and retarding the injection. lhe 
atomisers are of the spring-loaded type. A governor 
of the spring-loaded centrifugal type is fitted, to, 
gether with the usual speed regulator. The cir. 
culating pump is of the piston type, and a hand 
starter is fitted as shown. A typical McLaren 
generating set was described in ENGINEERING, 
vol. exl, page 6 (1935). 

Steel castings covering a wide range of industries 
are displayed by Messrs. Kryn and Lahy (192s), 
Limited, Coborn Works, Letchworth. These include 
ships’ davits, pressure castings, locomotive and 
excavator castings, and traction motor frames and 
other components of electrical machinery. Among 
the applications of KL “ Stronger Steel,’ which is 
one of the firm’s main productions, mention may be 
made of the ships’ davits, the new steel resulting in 
a 25 per cent. greater loading being accepted by 
Lloyds and the Board of Trade for a given frame 
size. This steel has a tensile strength of 35 tons to 
40 tons per square inch, an elongation of at least 
20 per cent. on the standard B.S.S. test piece, and 
a cold bend test to an angle of at least 120 deg. on 
the standard B.S.S. test piece. In addition to these 
exhibits, the firm are showing several examples from 
their range of Coborn portable petrol engines. One 
of these engines was described with drawings in 
ENGINEERING, vol. cxl, page 274 (1935). It may be 
recalled that the chief characteristics are an efficient 
air-cooling system making use of a centrifugal 
blower cast in the flywheel, and governing by a 
simple valve in the air stream direct coupled to the 
throttle. The device is very simple and requires 
neither attention nor lubrication. Of the examples 
of Coborn engine shown, two are of 5 h.p., one 
being a standard model, and the second being fitted 
with a reduction gear and clutch. The latter model 
is illustrated in Fig. 11, Plate XVI. The engine 
itself is similar to the model already described, but a 
special extended crankshaft is fitted, the extension 
passing through into the gearbox as shown in 
Figs. 23 and 24, Plate XVII. The gear casing is of 
special close-ground cast iron, and is bolted to the 
crankcase of the engine, as shown in Fig. 23. A 
multi-dise clutch, shown in the figure, is 
mounted on the engine shaft extension, alternate 
plates of phosphor-bronze and hardened steel being 
employed. The inner member of the clutch is 
keyed to the engine shaft, while the outer member 
is mounted on a sleeve running on the same shaft. 
This sleeve is formed with two chain sprockets, and 
the reduction is obtained by two roller chains 
engaging with these sprockets, and with a chain 
wheel, having a double row of teeth, mounted on 
the take-off shaft. The clutch is engaged and 
disengaged by a vertical hand lever, clearly visible 
in Fig. 11. The arrangement of the clutch-operating 
gear, which consists of a circular end piece engaging 
with three sets of fingers, will be clear from Figs. 
23 and 24. As shown in Fig. 23, the take-off shaft 
is carried on taper roller bearings, which are capable 
of easy adjustment. By fitting sprockets of different 
sizes, three reductions can be obtained. Chains are 
only employed in the gearbox if the output shaft 
is required to rotate in the same direction as the 
engine crankshaft. If the opposite direction of 
rotation is required, gears with an idle pinion are 
employed. Both the gears and chains run in 4 
oil bath and the clutch is lubricated by splash. 
Four alternative positions of the take-off shaft can 
be obtained by bolting the main gear casing 1 
four alternative positions on the corresp nding 
engine facing. If desired, the gear can be supplied 
without the clutch. The engine can be supplied 
with an aluminium crankcase, sump, main-bearing 


same 


covers and oil trough where weight reduction is of 
importance. An example of a reduction seat 
without a clutch is shown on the stand applied te 


a 3h.p. engine. The unit is particularly suita)' for 
pumping sets for use in the open, and an ex mple 
is shown of one coupled to a priming pump 4 








supplied by Messrs. Winget, Limited. 
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been notable for the high speeds of revolution 
employed, and consequently exceptional centrifugal 
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From its inception, the Sharples centrifuge has | force applied to the material under treatment; and 
that this principle is still a guiding one is amply 


demonstrated by the latest types displayed on the 











stand of the manufacturers, Messrs. Super-Centri- 
fugal Engineers, Limited, 101, Grosvenor-road, 
London, 8.W.1. Of the usual models intended for 
marine purposes, and the horizontal continuous 
bulk machine used in the chemical industry, no 
description need be given, as both have been dealt 
with in connection with former exhibitions. The 
high-speed laboratory machine, also, which can be 
driven at speeds up to 50,000 r.p.m., has received 
previous mention. It is, however, surpassed by the 
latest development, the Ultra-Centrifuge  illus- 
trated in Fig. 12 on Plate XVI, the bowl of which 
revolves at 80,000 r.p.m., generating a centrifugal 
force equal to 250,000 times the force of gravity. 
By the action of this force, the makers state, it is 
possible to separate two liquids that are in solution, 
to sediment molecules, and to concentrate colloids 
and filterable virus. Different forms of rotor 
may be employed for special investigations, the form 
shown being that used in the study of small samples 
of fluid in a high vacuum. The rotor, containing a 
cell of 0-75 c.c. capacity, is suspended on a vertical 
axis and is rotated in a vacuum of 0-0002 mm. of 
mercury by a compressed air turbine supplied at a 
pressure of 15 lb. per square inch approximately. 
The rotating parts are suspended on an air-lubricated 
thrust bearing and guided by three oil-lubricated 
sleeve bearings, to which oil is fed under an air 
pressure of 5 lb. per square inch. The machine 
requires from 20 minutes to 30 minutes to reach the 
full speed, and about 30 minutes to come to rest. 
A nickel-steel housing 14 in. in thickness surrounds 
the rotor, and is provided with metallic mirrors 
which direct a beam of light through the cell con- 
taining the sample and thence toa camera. Photo- 
graphs are taken at regular intervals and checked 
by a microphotometer to determine the increase 
of density as centrifuging is continued. The speed 
of rotation is measured by observations of a spot 
on one of the rotating elements, by means of a 
slotted-dise stroboscope. The high vacuum is an 
essential factor, as this enables the temperature to 
be maintained sensibly uniform for the duration of 
a test and thus avoids convection currents in the 
sample of liquid. It is stated that, in practice, the 
temperature rise does not exceed 2 deg. C. during 
four hours’ operation. 

A number of new developments are to be seen on 
the stand of Messrs. Dobbie, McInnes, Limited, 
57, Bothwell-street, Glasgow, though the display 
includes the electrical, optical and mechanical 
indicators and navigational apparatus with which 
the firm’s name has long been identified. One of 
the new exhibits is the feed-water controller known 
as the “ Boiler Feed Water Guardian,” and illus- 
trated by an external view in Fig. 13, Plate XVI, 
and by sections in Figs. 20 and 21, annexed. A 
notable feature in the apparatus is the small space 
it occupies, thus rendering it particularly suitable 
for such boilers as those found on the exhaust-heat 
systems of Diesel engines on trains, ships and so 
forth, the feed pumps of which are driven by electric 
motors. The apparatus, as shown in Fig. 13, con- 
sists of a water-level chamber, measuring only 
about 24 in. in diameter by 6 in. high, and a slightly 
larger hot-wire relay box. The chamber, it will be 
seen from Figs. 20 and 21, is connected by short 
tubes to the top and bottom of the steam and 
water spaces of the boiler, respectively, and contains 
a float and mercury switch. It is situated with its 
centre on a level with the water space of the boiler, 
and a large range is not required, as the mechanism 
is so sensitive to changes in level that a fine degree 
of control is obtained. 

The float is cylindrical and is connected to a 
pivoted mercury switch by a rod attached to the 
top surface at a point near the outer periphery. 
This arrangement enables the rod to act upon a 
looped lever attached to the pivot of the switch, 
which is of a construction enabling it to withstand 
the high temperatures and pressures in the float 
chamber. The leads from the switch are taken to an 
outside terminal and the chamber casing, respec- 
tively, the latter lead being, of course, automatically 
earthed through the boiler. There are thus no 
electrical contacts in positions liable to corrosion, 
so that the apparatus is not liable to changes 
which might affect the electrical resistance of the 





circuit. The sensitiveness of the float is, moreover, 
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not interfered with by any glands. The action of 
the apparatus will be clear from the illustrations. 
When the float reaches a pre-determined level below 
the working water level, the switch is opened and 
the pump motor is started through a hot-wire type 
relay. Conversely, when the level is exceeded the 
float rises, tilting the switch so that the circuit is 
closed and the pump motor is stopped. The 
apparatus can be supplied to operate from batteries 
or any alternating-current or direct-current supply 
up to 300 volts. The time lag lapsing between 
high and low-water level in the boiler, as controlled 
by the apparatus, may be set to range from about 
10 seconds to 10 minutes, as desired. To prevent 
too frequent starting and stopping of the pump 
motor and to avoid instability due to pitching and 
rolling of a ship or acceleration and gradient effects 
on @ train, the time lag is usually set to approach 
the high limit. 

The “ Teledep ” differential tank indicator made 
by the firm has been previously described in these 
columns, and is well known in its original form, 
which was primarily intended for shallow tanks, 
and where it was desired to read small changes of 
depth. A new type, suitable also for deep tanks, 
is to be seen on the stand, and is illustrated in 
Figs. 17, 18 and 19, page 305. This type is manu- 
factured in several models to provide a range 
of scale magnifications as required. As in the 
original instrument, mercury is used for the principal 
indicating medium to balance the head of liquid in 
the tank. The movement of the mercury is magni- 
fied differentially by employing a light oil above it 
in the indicating limb of the instrument and by 
causing the upper level of the mercury and the 
lower level of the oil to operate in a wide bore 
reservoir, while the upper level of the oil operates 
in a small-bore glass tube. The action may be 
illustrated by taking as an example a rise of mercury 
in the reservoir of | in., balancing a certain head of 
liquid in the tank. This rise will displace 1 cub. in. 
of oil into the glass tube, so that the rise of the oil 
in this tube, which may be taken as having one- 
quarter of the area of the reservoir, would be 4 in. 
a movement, capable of being easily read. The 
reservoir of the new instrument is constructed of 
steel tubes instead of a casting, and considerable 
improvements have been effected in the operation of 
the initial filling with mercury and oil, so that the 
exact quantity of mercury may be added and any 
excess oil above the zero mark on the scale drained 
off. The scale can be finely adjusted to zero. 

A new viscometer for testing fluids ranging from 
light oil to road pitch is also exhibited. It may also 
be used to indicate the consistency of suspensions 
such as paint and emulsions which do not exhibit 
a true viscosity. The instrument is made in several 
forms, the one exhibited having semi-automatic 
operation in that the test when once started can be 
left, say overnight, when fluids of high viscosity are 
to be tested. The fluid is placed in a small rece p- 
tacle known as the bucket, and having an accurately 
ground bore. The filled bucket is placed on a 
substantially spherical part, known as the ball, 
attached to the body of the instrument, from which 
it is allowed to fall under its own weight. The 
time taken for the bucket to fall clear of the ball, 
when converted to Redwood seconds, Centipoise, 
or other units, as required, provides the desired 
viscosity reading. Simpler forms, and others with 
mechanical and sychronous electric clocks, are also 
made. 

A very simple flow indicator, which is claimed to 
be particularly useful for forced-circulation lubri- 
cation systems, is being shown by Messrs. Telco 
Products, Limited, 6, Gordon-square, London, 
W.C.1. The indicator is stated to be very sensitive, 
and its action may be observed at a glance from a 
distance of 20 yards. It should be particularly use- 
fulon marine reduction gearing. A drawing through 
the indicator is reproduced in Fig. 22, Plate XVII, 
and it will be seen that the liquid enters the inlet 
port on the left, and then passes down through a 
barrel in the centre of the casing and leaves through 
the outlet port on the right. A piston, provided 
with a number of longitudinal spiral grooves, is 
mounted in the barrel, and to this piston is attached 
a tell-tale dise revolving in a glass dome. So long 
as the liquid is passing through the pipe line, the 
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revolution of the dise gives a reliable visual indi- 
cation. The glass dome is filled with air to prevent 
the liquid from rising sufficiently high to obstruct 
the disc. Standard indicators are available for 
4 in., } in., and 1 in. pipes, fitted with screwed, 
flanged or union connections, but any size can be 
manufactured to suit customers’ requirements. The 
method of sealing the glass dome will be clear from 
the drawing. In addition to this indicator, the firm 
are showing the Telco valve-position indicator and 
Teleco seat-in-sleeve valves, together with sight 
glasses and pressure gauges. The valve-position 
indicator takes the place of the usual hand wheel, 
and incorporates a large graduated dial, the amount 
of opening being shown by a transparent red disc. 
The pressure gauges shown are generally similar to 
the ordinary Bourdon type, but instead of being 
fitted with a finger, a transparent red disc is again 
employed. 

The application of physical tests to engineering 
materials, although increasingly recognised by 
manufacturing engineers as desirable, is not always 
convenient of accomplishment when the samples 
must be sent to an outside testing establishment as 
the alternative to the installation of expensive 
testing machines on the premises. There are many 
purposes, however, for which tests of samples 
smaller than the usual dimensions are sufficient for 
the immediate purpose, and the production of 
compact appliances for such small-scale tests has, 
for a number of years, engaged the attention of 
Messrs. Tensometer, Limited, 81, Morland-road, 
Croydon, who are exhibiting a representative 
selection of their machines on their stand, in the 
Welding Section of the Exhibition. 

Welded joints, wire, and other small parts, 
difficult to accommodate in ordinary impact 
machines, can be tested by means of the Hounsfield 
impact weld-tester, shown in Fig. 25, Plate XVII. 
In this machine the testpiece is held in a swing- 
ing hammer or tup which causes the projecting 
ends of the testpiece to strike a pair of anvils 
formed in the base of the machine. Initial energy 
is imparted to the tup by a spring, adjusted 
to give a pull of 10 lb. The testpiece, which is 
} in. in diameter and } in. in length, with a 45 deg. 
notch, strikes with a velocity of 37 ft. per second, 
equivalent to that attained in falling freely from a 
height of 21-4 ft. The energy of the blow is 
3 ft.-lb. The total weight of the machine is stated 
to be 64 lb. only, exclusive of the hand-operated 
appliance shown to the left of the figure, which is 
supplied for the purpose of notching the testpieces. 
A larger machine, in which two tups of equal 
weight are employed, swinging in opposite 
directions, instead of the single tup and fixed 
anvils, is shown in Fig. 26 on the same Plate. In 
this case the testpiece is located at the centre of 
percussion of the two tups, the total falling weight 
being 12 lb. and the stored energy 48 ft.-lb. The 
relative velocity at impact is 22-7 ft. per second. 
The tups are held up by catches until the moment 
of release, and on passing one another bring into 
action a non-return mechanism which prevents 
them from swinging back. An indicating pointer, 
moving over a scale approximately 12 in. long, 
shows the extent of the swing after the testpiece is 
broken. The supporting frame is of aluminium, 
and the weight of the complete machine is 39 lb. 
The results obtained, when multiplied by 2-5, are 
stated to give good Izod equivalents. Special 
grooving tools are supplied, to enable testpieces 
to be prepared in an ordinary lathe. The standard 
machine is designed to break testpieces 4 in. in 
diameter. 

The most versatile instrument shown by Messrs. 
Tensometer, Limited, with which tensile, bending, 
notched-bar, compression, cupping, punch-shear and 
Brinell tests can be made, is the Hounsfield worm- 
gear Tensometer, illustrated in Fig. 27, Plate XVII. 
The machine consists of a fixed head, rigidly 
attached to the baseplate and supporting an 
autographic recorder, and a sliding head which is 
moved along horizontal guide bars by means of a 
hand-operated worm gear and a screwed rod. 
The force applied acts through the testpiece on 
to the centre of a steel spring-beam which deflects 
slightly, causing movement of a piston in a cylinder 








containing mercury. The displaced mercury passes 
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through a small bore glass tube over a graduated 
scale 160 mm. in length, from which the deflection 
or the corresponding value of the stress can be read. 
Special tools are supplied to enable the small 
testpieces to be quickly and cheaply made, and 
various attachments are obtainable for particular 
purposes. Among these is the Gerard extensometer, 
diagrammatically illustrated in Fig. 36, page 307, 
for which Messrs. Tensometer Limited are the sole 
selling agents for the makers, Messrs. The Williamson 
Manufacturing Company, Limited, of London. 
This instrument is attached directly to a tensile 
testpiece by means of two screws with hardened 
points, mounted opposite to small projections on 
the frame and a movable member. The movable 
portion is secured to the frame by parallel springs 
and provided with a projection which actuates the 
pointer of a dial gauge when relative motion takes 
place due to the extension of the testpiece. The 
scale divisions each represent 0-0001 in., and are 
large enough to be further divisible by eye. 

A useful bench drill, which can also be supplied 
in column form, is shown by Messrs. Grimston 
Electric Tools, Limited, 138, Lever-street, E.C.1. 
This machine is designed to utilise high-speed twist 
drilis to the best advantage, and has two speed 
ranges, a medium range for steel, cast-iron, and so 
on, and a high range for aluminium, brass, bronze, 
bakelite, and small holes in harder materials. It 
can be supplied for either alternating-current or 
direct-current circuits, and all the running parts 
are carefully balanced. The same firm are showing 
a range of grinders, sanding, and polishing machines. 
A typical grinder is illustrated in Fig. 28, Plate X VII. 
This machine can be supplied either as a bench or a 
pedestal model, being shown in the latter form in 
the figure. As will be seen, it consists essentially 
of a totally-enclosed motor carrying two grinding 
wheels on the two ends of the armature shaft. The 
wheels are 6 in. in diameter by § in. wide, and the 
motor is balanced. The wheel guards and flanges 
conform to Home Office requirements. The flanges 
are machined from 3-in. mild-steel bar, and fully 
protect the bearings against the grinding dust. 
The motor develops approximately 0-3 h.p., and has 
a nickel-steel shaft. Motors for either direct current 
or alternating current, one, two or three-phase 
circuits can be supplied, the direct-current motor 
being compound-wound, the alternating current 
single-phase motor of the capacitor type, and the 
alternating current two- or three-phase motors of 
the squirrel-cage type. Push-button switchgear is 
fitted on the direct-current or single-phase alter- 
nating - current machines, and toggle-pole rocker 
switches on the three-phase alternating-current 
machines. The wheels run at 2,900 r.p.m., the 
tool rest adjustment is 2 in., and the distance 
between the wheels is 9} in. The machine can be 
provided with attachments for fitting a 3-in., three- 
jaw chuck, for 6-in. extension spindles, or for 4 
flexible shaft. The first of these attachments 1s 
useful for holding valves for carbon removal, or small 
parts for burnishing. A similar machine of larger 
size, fitted with 8-in. diameter wheels } in. wide, 
can also be supplied, the tool rest adjustment on 
the machine being 3 in., and the distance between 
the wheels 13 in. In both cases, the pedestal 
model is fitted with a tool tray and water pot as 
shown. 

A wide range of thermometers and other indicat- 
ing and recording instruments for use with liquids 
and gases is being shown by Messrs. Negretti and 
Zambra, 38, Holborn-viaduct, London, E.C.1, and 
includes thermometers of the mercury-in-steel and 
the electrical-resistance types for shipboard use, 
for temperatures from those of refrigerated holds 
up to those of Diesel-exhaust gases, which may 
exceed 1,000 deg. F. An instrument of this type, 
designed to operate at a normal temperature of 
700 deg. F. with an overload temperature of 1,000 
deg. F. and an occasional peak of 1,200 deg. F., 8 
illustrated in Fig. 29, Pl:te XVII. It is pro 
vided with an anti-vibration spring mounting, and 
has a steel bulb connected to a steel Bourdon tube 
of the makers’ special section, designed t: avoid 
failure by fatigue at the flattened corners, by 4 
capillary tube which is also of drawn steel, with 
no intermediate gearing between tube and pointer. 





Instruments on this system, it is claimed. will 
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operate over their full temperature range within a Fig.36. 
maximum error of 10 deg. F. Other forms of 
dial thermometers are exhibited, suitable for steam, 
funnel-base, turbine, hold, and air-heater tempera- 
tures, together with dial draught gauges for fan 
pressures or suction, automatic controllers for tem- | 
perature, pressure and humidity, contents gauges 
for indicating the level in oil and other tanks, and 
the “ Barnsbury ” recorder, a sensitive instrument | 
which is made with a non-corrosive metal diaphragm 
for very low pressures, or a phosphor-bronze or 
tempered steel Bourdon tube for high-pressure work. 
Messrs. Hancock and Company (Engineers), 
Limited, Progress Way, Croydon, who have been 
regular exhibitors for a number of years, are again | 
displaying a selection of the 26 types of oxygen 
cutting machines which they manufacture and, as on 
former occasions, are using this exhibition to show 
new models, two of which are illustrated in Figs. 30 | 
and 31 on Plate XVIII. The first of these is described | 
as the Universal Simplex triple-head machine, and | 
is designed to cut three parts simultaneously from 
a single template or drawing. The general con- 
struction of the machine will be seen from the|a nozzle which is adjustable for angular cutting up 
photograph to follow the principle of the Standard | to 45 deg. The oxygen and coal-gas supply pipes 
Simplex machines, the burner carriage travelling | to both burners, as well as the Bowden wire controls 
on rails in one direction, and the three heads moving | for the oxygen, pass through the vertical shaft. 
at right angles on round bars, being actuated by an | The shaft is rotated by an independent constant- 
electric tracer fitted with a constant-speed alterna-| speed motor through a variable-speed gear and 
ting-current or direct-current motor, as required, | telescopic shaft, driving through universal joints to 
with an infinitely variable speed-control gear.|a totally-enclosed worm and worm-wheel. For 
Interchangeable drives are provided so that the | rotating the tracer, which is arranged vertically 
machine can be quickly converted from template | and hand-guided, there is a steering control at the 
to drawing operation, and vice versa. Circular and | front of the machine, fitted with a graduated index 
straight cuts are made without the use of a tem-| plate marked in divisions of 5 deg. each, and an 
plate or guide. Each burner has independent | adjustable index line mounted in a carrier having 
adjustments for height, traverse, and longitudinal a spring plunger which engages with the index plate 
movement, and when running-in to begin the cut | at 0, 90, 180 and 270 deg., corresponding to tracer- 
can be actuated without moving the tracer. There | wheel movements from front to back, left to right, 
% a single control for both heating and cutting | back to front, and right to left, respectively. To 
OXygen to enable the three burners to be started | ensure true motion in these four directions, the 
and stopped simultaneously, and separate stop| rotary control also operates a magnetic brake on 
valves permit any single burner to be put out of|the tubular carriage and a second brake on the 
action. The cutting area for each burner is 24 in.| rack rails, the operation being synchronised by 
by 12 in., and they are capable of cutting metal up| means of two mercury switches ‘actuated by a 
‘o 8 in. in thickness. |cam on the control shaft. To control the machine 
The second machine, shown in Fig. 31, is known | in other directions the magnets are cut out. For 
4s the Auto-Simplex, and has a twin annular cutting | straight cutting not square with the machine rails, 
head consisting of a vertical tube 2 in. in diameter, | the index carrier is set over to the desired angle, 
which supports a vertical mechanically-rotated | and for free cutting along a line marked on the 
hollow shaft carrying a twin Vee-slide holder into | plate the spring plunger is released, the tracer 
which are fitted adjustable slides for the two cutting being then steerable in any direction. A separate 
burners, one having a vertical nozzle and the other! motor is fitted to drive the tracer head, both this 
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jand the cutting-head motor having independent 
| reversing switches, with an additional switch for 
|the tracer head, one being situated at the front 
}and one at the back of the machine. A change- 
over switch transfers the supply current from the 
tracer motor to the annular-drive motor and vice 
versa. By using this switch in conjunction with the 
reversing switch, the movement of either of the 
burners can be changed from a straight line to a 
circle and back without stopping the cut. The 
| oxygen and gas control arrangements are such that 
the burners can be operated singly or together. 
| Dual cuts can be made, from a drawing or tem- 
| plate, either in straight lines or, using a trammel, of 
circles up to 24 in. in diameter, by setting the 
burners at the required distance apart and using 
the annular head without the annular drive. The 
annular head can also be readily detached and a 
standard 2-in. burner, with or without a bevel-cutting 
head, fitted in its place. 

Messrs. Pilkington Brothers, Limited, St. Helens, 
are making a comprehensive display of the com- 
mercial uses of ‘“ Armourplate,”’ ‘ Toughened,” 
and “ Armourlight ” glasses. The first two of these 
glasses are well known, and their use includes 
cooker doors, underwater floodlighting, machinery 
guards, porthole glasses, road signs, and furnace flue 
inspection doors. ‘ Armourlight’’ glass is one of 
the most recent products of the firm, the name 
being given to various blown and moulded glasses 
to which the toughening process has been applied. 
These products include electrical insulators, roof 
lights, pavement lights, bulbhead glasses and flood- 
light glasses. 

Messrs. The International Meehanite Metal 
Company, Limited, 14-16, Gaskin-street, N.1, show 
castings’ and other applications of Meehanite metal. 
By means of the process employed in the preparation 
of this metal, the form and quantity of the graphite 
and the structure of the matrix in cast iron are stated 
to be always under precise and accurate control, 
with the result that close-grained castings are 
obtained of uniform properties and exact specifica- 
tions. The properties are claimed to be uniform and 
constant in all sections. The metal has been deve- 
loped in over twenty different grades for various 
applications, which include machine tools, oil 
engines, laundry machinery, paper machinery, gears, 
valves and fittings, together with special applica- 
tions such as crankshafts, camshafts, and other 
replacements for steel. 





The extensive range of plant for use on board 
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ship, in public service undertakings, and in various 
branches of industry, made by Messrs. W. H. Allen, 
Sons and Company, Limited, Queens Engineering 


Works, Bedford, is illustrated by the exhibits on | 


their stand, which include oil engines, steam turbines, 
steam 
yenerators and motors, with control and switch 
year. The largest exhibit on the stand is a 582- 
brake horse-power oil engine for industrial power 


services, similar to that described in ENGINEERING, | 


vol. exxxvi, page 250 (1933). Other exhibits which 
we have previously described are a 180-brake 
horse-power oil engine coupled to a 120-kW genera- 
tor, the engine being dealt with in vol. cxxxvii, 
page 530 (1934), and a 175-kW two-crank com- 
pound steam engine generating set. This set is 
very similar to that described in vol. cxl, page 266 
(1935), and the engine fitted was described separately 
in vol. exxxvii, page 180 (1934). Three exhibits, 
with which we have not previously dealt, are 
illustrated in Figs. 32, 33 and 37, Plates XVIII 
and XIX. 

The 80 kW geared turbo-generator illustrated in 
Fig. 32 is one of two shown, the other having an 
output of 100 kW. Both are designed for auxiliary 
service on board ship. Each machine consists of 
a single-stage impulse-type turbine, designed to 
operate at high efficiency, driving an Allen direct- 
current generator through single-helical reduction 
years. The gears are lubricated under pressure 
from the turbine oil system. The sets are compact, 
and of robust construction. Specially selected 
materials are used for many parts of the machines 
to ensure long working life under marine service 
conditions, and in this connection, mention may be 
made of the moving blades, which are machined 
from solid low-carbon stainless steel. In each case, 
the turbine speed governor is of the centrifugal type, 
driven at the steam end through a worm and wheel, 
the governor operating the throttle valve through 
in oil relay. The overspeed trip ring and oil pump 
for the forced-lubrication system are also driven by 
the governor shaft. A water-circulating pump can 
be driven through an extension of the generator 
shaft to supply water to the oil cooler, which is 
mounted on the side, and easy access is provided 
to the oil strainer in the baseplate of each turbine, 
the strainer being fitted with doors for cleaning out 
The turbine of the 100-kW set 
designed for operating at a steam pressure of 225 Ib. 
per square inch with a total temperature of 600 deg. 
F., and exhausting against a back pressure of 10 Ib. 
per square inch, or alternatively to a vacuum of 
28} The generator is of the compound-wound, 
urrent, multi-polar open type, running at a 
speed of 1,500 r.p.m., 
of 220. The turbine of the 80-kW set is designed 
to operate at a steam pressure of 225 lb. per square 
inch with a total temperature of 620 deg. F., and 
exhausting against a back pressure of 25 Ib. per 


the oil space. is 


in 
direct 


square inch, or alternatively to a vacuum of 28 in. | 


rhe 


generator of this set is of the direct-current, 


shunt-wound, pipe-ventilated type, running at a| 
ind designed for a voltage of | 
rotatable magnet frame | 


speed of 1,250 r.p.m.., 
220. It fitted with a 
having loose poles and single endshield bearing. 


Is 


The plant illustrated in Fig. 33 is a main circula- 
ting pump driven through gears by an Allen single- 
The turbine is of the single- 
high-pressure impulse type. The 
casting at the high-pressure end is constructed of 
cast steel, and the exhaust end of cast iron. The 
turbine blades are constructed of Hecla 
steel. The machine is complete with forcedslubrica- 
tion system, the baseplate supporting the turbine 


stage steam turbine. 
staye, 


ind gears forming an >il reservoir for the lubricating | 


oil. 
oil-pressure gauge and tachometer, a hand-operated 
nozzle control economy at 
fractional loads, and an emergency governor. The 
drive from the turbine to the pump is transmitted 
through single-helical reduction gears of the totally- 
enclosed type, mounted in an oiltight case, and 
lubricated under from the turbine oil 
system. The pump is of the ‘“ Conqueror” hori- 
zontal spindle, double-suction, low-lift centrifugal 
type, fitted with a casing of gun-metal } in. thick, 
split on the horizontal centre line, and with the 
branches so arranged in the lower half of the pump 


It is provided with a steam valve, a steam and 


valve to vive the best 


pressure 


engines, pumping plant and direct-current | 


and designed for a voltage | 


turbine | 
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| casing that the impeller and shaft can be inspected 
lor removed without breaking pipe joints. The 
double-suction impeller of the pump is manufac- 
tured of gun-metal, and the shaft of manganese 
bronze. Renewable wearing rings of bronze are 
fitted to the pump casing. The pump casing is 
| provided with air cocks, drain cocks, hand hole 
|covers for inspection purposes, and other small 
| fittings. A steam ejector is fitted on the top of 
each pump casing for priming purposes, and all 
necessary connections are included. The pump 
| shaft of each set rotates in one outside bearing on 
the side remote from the pump coupling, and this 
bearing is forced lubricated from the turbine oil 
system. A connection is provided on the discharge 
branch of each pump for supplying circulating 
water to the oil coolers. Suitable feet are cast on 
to the pump for bolting to the gearcase. The 
turbine is of 115 h.p., running at 4,200 r.p.m., and 
is designed for a boiler pressure of 450 Ib. per square 
inch. The working pressure is 400 lb. per square 
inch with a total temperature of 725 deg. F., and 
exhausting against a back pressure of 20 lb. per 
square inch absolute. The duty of the set is 
12,000 gallons of water per minute, with a total 
head of 26 ft., the approximate speed of the pump 
being 590 r.p.m. 

The third exhibit by Messrs. Allen, illustrated in 
Fig. 37, is one of the maker's ventilated drip-proof 
vertical spindle direct - current motors. This 
motor is suitable for a pressure of 220 volts, 
and is capable of developing 12} h.p. at 
1,500 r.p.m., with reduction to 1,000 r.p.m. by 
shunt control. The motor is of the ventilated drip- 
proof type, the cooling air being drawn through the 
interior by a fan situated at the upper or commutator 
|end of the armature shaft, so that the direction of 
| air flow does not pass carbon and copper dust over 
|the windings. The armature is carried in ball 
bearings, grease lubricated, with a separate race 
capable of dealing with 800 lb. upwards or down- 
wards, in addition to the armature weight. The 
lower bearing housing aperture is large enough to 
pass the half coupling, so that when it is desired to 
dismantle the unit for inspection, the armature, with 
its half coupling and lower bearing, may be lifted 
vertically through the magnet, being supported by 
the upper bearing in the topend plate. The magnet 
is of rolled high permeability steel, with separate 
loose poles to allow for easy withdrawal of any one 
f these, and the insulation of all windings is 
specially suitable for the conditions in a ship’s engine 





room. 
Of the various tube-bending appliances shown 
Messrs. Hilmor, Limited, 65, Southampton- 
street, King’s Cross, London, N.1, we illustrate 
two in Figs. 34 35, page 307. The power- 
driven semi-automatic machine shown in Fig. 34, is 
of a new type, and is driven by a 2-h.p. electric 
motor. The mechanism is controlled by the semi- 
circular pedal seen at base of the casing. The 
tubes to be bent are slipped over a mandrel, the 
position being determined by a sliding stop collar. 
The machine being started, the following move- 
ments then take place automatically. <A sliding 
guide is pressed against the tube on the mandrel, 
the being instantaneously gripped to the 
forming tool. The latter then to 
|} revolve, drawing the tube off the mandrel as the 
bend is formed, the sliding guide travelling forward 
lat the same time. The bend being formed, the 
revolving table stops at the pre-determined degree 
of bend, the limit being 180 deg. The stoppage of 
the table throws into action a reversing motion 
| which returns the sliding guide and brings the 
gripping device to its starting position. The tube 


by 





and 


tube 
commences 


which pushes it off the mandrel into a position in 
which it can be picked up by the operator. This 
arrangement supersedes the more usual one of 
drawing the mandrel back to release the tube. 
The machine being automatic is, of course, primarily 
|intended for production in quantity. When the 
|work is required to be very true as regards the 
| bend, a class known as full-bore bends, the mandrel 
| must be a good fit in the tube to hold it firmly 
|while being bent. Such bends can be produced 
| in the machine at the rate of 200 per hour through 
of 90 deg. With what are known as 


| 


an angle 








SEPT. 17, 1937. 


commercial bends, for example, the handles of 
perambulators, a slacker fit is permissible, and the 
operator can therefore place the tubes on and 
remove them from the mandrel more rapidly, so 
that this class of bend can be formed at a higher 
speed, that is, from 250 bends to 300 bends per 
hour. In neither case are ripples or flats formed on 
the bend. 

The other appliance is illustrated in Fig. 35, 
page 307, and is a new design of the firm’s well- 
known hand-operated two-lever bender for light- 
gauge copper tubes. The bender is fitted with steel 
formers, which may be changed to bend tubes }-in. 
bore or }-in. bore. Each former will, however, 
satisfactorily bend tubes of either 18 gauge or 
19 gauge. The operation of the appliance will be 
gathered from the illustration. This, however, 
shows the procedure for }-in. bore tubes only, the 
two levers being brought together by the hands in 
the fashion of, say, a pair of garden shears. The 
bending of a }-in. bore tube requires, however, more 
power, and these are bent either by holding the 
tubular lug at the end of the former in a vice, or 
if a vice is not available, by holding one lever 
firmly against the ground and using both hands on 
the other. The holding lever is that shown in the 
left hand in the illustration, the bending lever being 
that gripped by the right hand. The formers will be 
recognised by their quadrantal shape. Close to 
them at the top is a double-hinged stop for dealing 
with short offsets. The inner former is provided 
with two holes, one in its body opposite to the fixing 
lug, and the other, with a slot, in which the holding 
lever is shown. Both are used in different stages 
of the bending operation. The tubes can be bent 
either to the right or to the left, as shown in the 
illustration, and with any angle or twist. The 
total weight of the appliance is only 10 Ib. 

The exhibit of Messrs. Gyral Gears, Limited,-37, 
York-road, London, N.7, consists of several examples 
of a novel and interesting design of variable speed 
gear suitable for industrial purposes of every kind. 
As the principles of this gear were fully described and 
illustrated on page 277, ante, it is not proposed to 
deal with it in detail here. It may be mentioned, 
however, that among the gears to be seen on the 
stand, four of the types manufactured by the firm 
being illustrated by working models, is a gear of 
the new type having the high reduction ratio of 
135,000 to 1, and examples designed for powers 
between 4 h.p. and 30 h.p., with reduction ratios of 
between 10 to 1 and 60 to 1 of a different type. 
Geared winch drums and geared sheaves are also 
shown, the reduction gear in this type of unit being 
carried inside the drum or the hub of the sheave, 
an arrangement which results in a very compact 
unit. 

We have already dealt with two auxiliary marine 
units shown by Messrs. Crossley Bros., Ltd., Open- 
shaw, Manchester. A third auxiliary unit, illus- 
trated in Fig. 38, Plate XIX, comprises an engine, 
generator, and general service pump. The engine is 


| similar to that on the smaller compressor set, already 


described, but is arranged to run at 1,500 r.p.m., 
at which speed it develops 10 b.h.p. As will be 
clear from the illustration, it is direct-coupled to 
the generator, which is a Campbell and Isherwood 
110-volt model, and it may be mentioned that the 
engine flywheel is of the disc type, machined all 
over, and designed to give a low cyclic irregularity 
to render the engine suitable for electrical work. 
The pump is a Pulsometer self-priming centrifugal 
general-service model, and driven from the 
armature shaft through a clutch. It has a delivers 
of 100 gallons to 120 gallons per minute, and 1s 
suitable for a 100-ft. head. The complete set Is 


18 


lis then ejected from the machine by a motion | mounted ona fabricated steel baseplate, and we are 


informed that many units of this type have been 
installed for auxiliary purposes during the past 
year. The chief characteristics are stated to be 
silence in operation, absence of vibration, ind 
economy in service. 

When describing the exhibits at the last exhibition, 
we dealt at some length with a two-stage motor- 
driven air compressor and a 90-h.p. compound 
steam engine shown by Messrs. J. Browett Lindley 
(1931), Limited, Coborn Works, Letchworth, Herts. 
The description appeared in ENGINEERING, vol. exl, 


page 323 (1935). The engine is again being 
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exhibited, together with a somewhat smaller two- 
stage compressor. Both the compressors are of 
generally similar design, the one shown at the 1935 
exhibition having a capacity of 1,000 cub. ft. of free 
air per minute at a pressure of 100 lb. per square 
inch, and the one shown at the present exhibition 
having a capacity of 750 cub. ft. of free air per 
minute at a pressure of 100 Ib. to 120 lb. per square 
inch. The diameters of the two cylinders of the 
larger compressor are 19} in. and 12 in., and of the 
smaller compressor 17} in. and 11 in., the respective 
strokes being 10 in. and 8} in. 

An exceptionally interesting new exhibit by the 
same firm is illustrated in Fig. 39, Plate XIX. This 
is a compressor with a capacity of 200 cub. ft. of 
free air per minute known as the ‘“ Monobloc,” 
and is one of a range designed for smaller outputs 
than those of the type previously dealt with. As 
will be clear from the illustration, the design is 
decidedly novel, the entire working parts being 
enclosed in a box-shaped frame, including the fly- 
wheel, which is integral with the crankshaft. The 
compressor can be driven either by motor, belt, or 
gearing. The cylinders are arranged with their 
valve chambers as a single unit, cast from a selected 
mixture of hard close - grained cast iron. The 
cylinders and covers are accurately machined on 
their inside surfaces, and the clearances are care- 
fully arranged to ensure correct balance. The whole 
of the cylinder block is water-cooled and an easily 
removable cover allows for jacket cleaning when 
necessary. The suction and delivery valves are of 
the circular Hoerbiger-Browett type, the plates 
being of tempered steel, automatically operated, 
with extra large areas necessitating small vertical 
movement. The valve seats are of special cast 
iron, and are conveniently arranged for easy inspec- 
tion after removal of the top covers. The valve 
chambers are completely jacketed, and the set is 
stated to run for exceptionally long periods at 
maximum load without danger of over-heating. 

The high- and low-pressure pistons are of rolled 
mild steel, fitted with suitable piston rings. The 
piston rods are of 0-4 per cent. carbon steel, accu- 
rately ground to size, and attached to special cast- 
iron piston crossheads. Tapered and_ collared 
seatings are provided for the pistons. The cross- 
head is arranged to take a floating gudgeon pin of 
case-hardened steel, which is kept in position 
by means of end plates and a retaining bolt. 
The connecting rods are made of Siemens-Martin 
acid forged steel, and are machined all over. The 
top end of the rod is spherical in shape, containing 
a phosphor-bronze bush, and the bottom end is 
arranged to take a split gun-metal bearing, lined with 
a special mixture of white metal. The crankcase 
consists of a strong vertical casting, internally 
ribbed, and machined to take the piston rod cross- 
heads and the crankshaft main bearing housings. 
Large doors are provided for access to the motion 
work. 

The motion work is entirely enclosed ; the bearing 
surfaces being lubricated by oil under pressure 
supplied from a rotary gear pump, operated directly 
by the crankshaft. The pressure is kept constant 
by the automatic release valve arranged in the 
system. An Auto-Klean strainer is fitted on the 
delivery side of the pump, which is arranged for 
complete cleaning without shutting down the set. 
The cylinders are lubricated by means of a direct- 
driven lubricator from the crankshaft, arrangements 
being made for quantity adjustment. The air 
control governor is of the firm’s latest design, 
whereby the inlet to the low-pressure cylinder is 
automatically closed when the final air pressure 
exceeds the normal by 2 per cent. or 3 per cent. The 
valve opens again when the pressure falls below this 
amount. All parts are carefully examined by the 
inspection department before being passed to the 
erecting bay, and a further rigid examination is 
made when the set has been satisfactorily run at 
full load on the test plate. All parts subject to air 
or water pressure are hydraulically tested after 
machining, and before being put into service. The 
set is laid out to incorporate rigid connection by 
flange mounting between the motor and the crank- 
case, with flexible coupling between the motor and 
crankshafts. 

Messrs. The Monel Nickel Company, Limited, 
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Thames House, Millbank, 8.W.1, have designed 


their exhibit to illustrate the advantages of nickel 
alloys in the various branches of engineering work, 
employing models, dioramas and _ stereoscopic 
pictures for this purpose. A diorama is used to 
illustrate the use of nickel steel in mine cages, the 
metal on account of its high strength-weight ratio 
enabling greater loads to be carried or a lighter 
cable to be used for the same load. The application 
of nickel-alloy steels to cutters and loaders employed 
in mining is also shown, and the use of Ni-Tensyl, 
a high-strength nickel cast iron, for large winding 
drums. A model machine shop demonstrates the 
use of nickel cast iron and nickel-alloy steels in 
machine-tool equipment, and _nickel-aluminium 
magnet steels are represented by a model of an 
aeroplane floating in the field of a nickel-aluminium 
steel magnet. Other exhibits demonstrate the ease 
with which thick and thin castings can be made in 
Ni-Tensyl, the high wear resistance of nickel cast- 
iron cylinder liners, and other special characteristics 
of the firm’s products. 

The display of Messrs. Ruston and Hornsby, 
Limited, Lincoln, centres round marine oil engines, 
of which the largest unit exhibited is a seven- 
cylinder four-stroke cycle engine developing 525 
brake horse-power at 428 r.p.m. An engine of this 
type installed in the coaster Castle Combe was 
described in ENGINEERING, vol. cxlii, page 527 
(1936). The propeller is driven through oil-operated 
reverse reduction gear. Two other marine engines 
with different types of oil-operated gear, are also 
shown, one of which, of 120 brake horse-power, has 
a reverse reduction gear with a 2} to 1 reduction, 
a type which was demonstrated at the exhibition of 
two years ago. The other, an 88-brake horse- 
power engine, is fitted with a new type of gear with- 
out reduction. This gear is operated by means of 
two clutches, one for ahead and the other for astern 
running. The driven shaft is in line with the 
engine shaft, and the drive is taken straight through 
the gearbox. When running astern, planetary 
gears are used. These are permanently in mesh 
with both the engine and propeller shafts, and idle 
during ahead running. The astern clutch locks the 
spider on which they are carried with the result 
that they then reverse the direction in which the 
propeller shaft runs. 

Of the smaller engines and auxiliaries, of which 
there are a number mostly, however, already dealt 
with in these columns, we illustrate in Fig. 40, on 
Plate XIX, a set comprising an electric genera- 
tor, an air compressor and a general-service pump, 
all driven by a single-cylinder engine. This set is 
not an exhibition production, but is an actual set 
for a new trawler now under construction by 
Messrs. Richards Ironworks, Limited, Lowestoft. 
As will be realised from the illustration, all the four 
units are mounted on a common bedplate of fabri- 
cated construction. The engine develops 7$ brake 
horse-power at 1,000 r.p.m., and is usually run on 
a distillate fuel of a specific gravity not exceeding 
0-88 and having a viscosity not greater than 45 
seconds at 100 deg. F. on the Redwood No. 1 scale. 
Starting is effected by a hand crank and chain 
drive, three turns of which it is stated are usually 
sufficient to bring normal firing automatically into 
action. The cylinder and head are water-jacketed, 
and the valves are ot the overhead type actuated 
by push rods. A centrifugal governor and forced- 
feed lubrication are fitted. The generator, which is 
seen to the right of the engine, is made by Messrs. 
Laurence, Scott and LElectromotors, Limited, 
Norwich, and has a capacity of 1} kW. The 
centrifugal pump, further to the right, is one of 
Messrs. Ruston’s own make, and is started or 
stopped as required by a clutch on the driving shaft. 
The air compressor, at the left of the engine, is also 
controlled by a clutch and is supplied by Messrs. 
Hamworthy Engineering Company, Limited, Poole. 
The set is made in five sizes ranging from 5 brake 
horse-power to 22} brake horse-power, the number 
of cylinders ranging from one to three, and the 
capacity of the other units varying correspondingly. 

The stand of Messrs. R. A. Lister (Marine Sales), 
Limited, Dursley, Gloucestershire, is, as the title 
of the firm implies, devoted to exhibits of oil engines 
for propulsion or auxiliary service at sea. A 6- 
cylinder Blackstone heavy-oil engine developing 
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240 h.p. at 600 r.p.m. is the largest unit. This 
engine is fitted with hydraulically-operated reverse 
reduction gear, having a 2 to 1 ratio, and is well- 
arranged, particularly as regards controls, all of 
which are at the forward end. The incorporated 
auxiliaries include a water-circulating pump, a 
bilge pump, and an oil cooler and filters. Of the 
smaller units, we illustrate in Fig. 41, Plate XIX, 
a Lister type 18-h.p. two-cylinder four-stroke cycle 
diesel engine, developing 15 h.p. at 850 r.p.m. and 
21 h.p. at 1,200 r.p.m. The cylinders are 4} in. in 
diameter by 5} in. stroke, water-jacketed and fitted 
with liners treated by Listard chrome hardening 
under the Van der Horst patents. As will be gathered 
from the illustration the exhaust manifold and 
silencer are water cooled, circulation being effected 
by a plunger-type pump driven from the camshaft 
and handling sea water. The cylinder head in- 
corporates a patented combustion chamber and is 
fitted with overhead valves operated through en- 
closed push rods, the mechanism working in oil. 
Starting is by cranking up, the compression being 
relieved by conveniently placed controls. A C.A.V.- 
Bosch fuel pump is fitted, control being by a centri- 
fugal-type governor with hand-operating gear. The 
crankshaft, of heat-treated high tensile steel is 
designed to meet the requirements of the Board of 
Trade and Lloyd’s Registry for sea-going vessels. 
Lubrication is effected by a crankcase scavenge 
pump which transfers the oil to a separate reservoir 
from which a gear pump delivers it under pressure 
to the bearings. On a clean distillate fuel oil the 
guaranteed fuel consumption of the engine is 
0-45 pints per brake horse-power hour at full load, 
increasing to 0-58 pints at half load. The lubrica- 
ting oil consumption on full load is 0-005 pints per 
brake horse-power hour. 

This engine, although intended for marine pro- 
pulsion, is also useful as an auxiliary, and in this 
capacity is shown on the stand driving a screw dis- 
placement pump, as commonly used on oil tankers, 
made by Messrs. Stothert and Pitt, Limited, Bath. 
Another example is shown coupled to an air com- 
pressor made by Messrs. Reavell and Company, 
Limited, Ipswich. Another Lister diesel two- 
cylinder engine, shown at the exhibition driving a 
‘“Sureal ” winch made by Messrs. James Pollock 
Sons and Company, Limited, London, is illustrated 
in Fig. 42, Plate XIX. This engine has cylinders 
4} in. in diameter by 4} in. stroke and develops 
10 h.p. at 800 r.p.m. and 16 h.p. at 1,200 r.p.m._ It 
is generally of the same specification as the 18 h.p. 
engine described above but, as shown in the illus- 
tration, is fitted with an alternative method of 
cylinder cooling, viz., a fan-cooled radiator, this 
arrangement being sometimes a convenient one for 
marine auxiliaries, for example, those on deck. 
Another example of a propulsion engine being used 
for auxiliary duty is a single-cylinder engine of 
much the same general construction as the two 
mentioned above and developing 5 h.p. at 800 r.p.m. 
and 8 h.p. at 1,200 r.p.m. This engine is exhibited 
as driving a trawler capstan through an hydraulic 
coupling made by Messrs. Hydraulic Coupling and 
Engineering Company, Limited, Isleworth. This 
arrangement, which we understand is due to Provost 
Carstairs of Anstruther, will, it is considered, be of 
considerable utility in handling trawler nets as the 
infinitely variable speed available enables the strain 
on these to be regulated. The engine and capstan 
are, further, protected against any sudden loads 
which may occur. 

It is now widely recognised that the efficient 
handling of goods and materials in factories and 
yards is an important factor in reducing costs, 
and, in many cases, electric trucks offer the most 
suitable method of dealing with this problem. 
The exhibit of Messrs. Ransomes, Sims and Jefferies, 
Limited, Orwell Works, Ipswich, is confined to a 
range of such trucks, of which the firm claim to have 
been the first British makers. The trucks shown 
are all of the latest types, and comprise industrial 
and tiering models, the driving and elevating units 
being also shown separately. The industrial 
truck exhibited, known as the ENU 4 model, is 
illustrated in Fig. 43, Plate XX. It is designed for 
a load of 2 tons, and weighs approximately 32 cwt. 
It is capable of carrying this load on the level at 
a speed of 4 m.p.h. to 5 m.p.h. The wheelbase 
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is 5 ft. 6 in., the front wheel track is 3 ft. 24 in., 
and the rear wheel track is 2 ft. 7 in. Solid rubber | 
tyres are fitted, the driving wheels being 20 in. by 
34 in. and the rear wheels 16 in. by 4 in. The 
platform top steel plate is fitted with elevating | 
year actuated by a separate motor, and provided 
with an automatic cut-off device which operates 
when the platform reaches the top or bottom 
position. The turning radius is 8 ft. 6 in. to the} 
extreme outer point of the track. The vehicle is| 
fitted with a 20-cell IMV-4 Exide battery as standard. | 
rhe frame is built up of rolled steel sections welded | 
together, and strengthened where necessary by | 
gusset plates. The front axle is guided in horn 
plates, in which the helical springs supporting the 
frame are carried in steel cups. The driving unit for 
the truck is illustrated in Fig. 44, Plate XX. The 
motor, of 2} h.p., is rigidly mounted on a cast-steel 
housing. It is built by Messrs. Ransomes, Sims and 
Jefferies, and is specially designed to meet the 
demands of heavy service. The brushes are of 
ample cross-section to carry the heavy currents to 
which they are occasionally subjected, and the 
section of the copper used in the windings is made 
as large as possible to give a high efficiency, and 
thus reduce the running costs of the truck. The 
urmature shaft is of high-grade alloy steel, and is 
mounted on ball bearings. The overload capacity 
of the motor is such that the truck can be propelled 
with full load up a gradient of 1 in 5. The motor 
is totally enclosed and is series wound. The motor 
drives the truck wheels through double-reduction 
machine-cut gearing, shown in Fig. 44. The final 
spur wheel in the train, shown on the right in the 
illustration, is mounted on a differential casing 
containing a four-pinion differential of the bevel 
type. The two sun wheels of the differential are 
mounted on splined shafts, the wheels being driven | 
from these shafts through universal ball joints of | 
robust design. The shafts and gearing are totally 
enclosed in a cast-steel axle and casing, forming | 
an oil bath for the gears. All the bearings, with | 
the exception of those for the planet wheels, are | 
of the ball type. The driving wheels are also | 
mounted on ball bearings, sufficiently large to} 
illow the driving shafts and universal joints to be | 
readily withdrawn while the truck is standing on | 
its wheels. The outside of the differential casing | 
can be seen on the right in Fig. 44, the cover for 
the spur gearing, which also forms the support | 
for the wheel bearings, not being in place in this | 
illustration. The driving shaft at this end is also not | 
in position. 

The elevating gear unit used on the truck is 
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shown in Fig. 45, Plate XX. The motor, which is 
also of the firm’s own manufacture, is of 2 h.p., 
and is of the series-wound type, totally enclosed, 
and suitable for developing a high torque for short 
periods. The motor is directly coupled to a double- | 
reduction worm gear totally enclosed in the casing | 
shown on the right of the illustration. The worms | 
are of 3 per cent. nickel steel and the worm wheels | 
are of phosphor-bronze. The gearing gives a reduc- 


crank mechanism, the crank 
45 at the back of the unit. It | 
» platform to over-run in either 
direction. The gear is operated by a handle within 
easy reach of the driver. No reversing switch is 
required for the elevating motor, the reversal of 
direction of the load being effected by the recipro- 
cating crank mechanism. A simple push-button 
switch is used, linked with the elevating mechanism. 
As soon as the platform begins to rise or fall, 
the switch is automatically held in the closed 
position until the limit of travel is reached, when a 
cam on the operating gear opens the switch. The 
controller is mounted on the front of the truck, 
and is of the drum type, providing four speeds in 
either direction. The truck is provided with an 
external contracting-type brake on the motor shaft, 
interlocked with the controller and actuated by the 
controller foot-operated pedal. Tiller steering of the 
Ackermann type is fitted. 

A number of firms are showing products, such as 
castings, or semi-finished metals, which do not 
lend themselves to illustration. Messrs. The British 
Aluminium Company, Limited, Adelaide House, 
King William-street, E.C.4, for example, show 
aluminium and its alloys in ingot and semi-manu- 
factured form. The exhibits include hollow sections 
in pure aluminium of complicated forms, anodised 
and coloured aluminium tubes, and free-cutting 


by a reciprocating 
being visible in Fig. 
is impossible for the 


screw threads without clogging when worked on 
full automatics. Other exhibits are examples of 
the “‘ Brytal”’ non-tarnishable reflectors, pistons of 
various sizes, and high-strength aluminium alloy 
forgings. An unusual exhibit is a complete motor- 
cycle to illustrate the possibility of using aluminium 





alloys not only for the engine castings, but for the 
framework. 

The most important exhibit on the stand of Messrs. 
Henry Wiggin and Company, Limited, Thames 
House, Millbank, S.W.1, is a segment of a turbine 
rotor fitted with the new integral root Monel blading 
recently developed by the firm. The blades are 
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production is such that there is a smooth flowing 
grain structure throughout, so that there can be 
no weak spot between the root and the blade. 
Grooves are milled in the root to fit into correspond- 
ing grooves in the rotor rim, and each blade inserted 
is locked in position by turning it through an angle 
of about 45deg. A number of other examples of the 
application of Monel metal are shown on the stand, 
including pickling crates, welded link chains for 
use as slings in pickling, a propeller, and a container 
for a miner’s lamp. Exhaust manifolds made from 
a recently developed nickel-chrome-iron alloy 
known as Inconel are also exhibited, and it is 
claimed that this alloy has a high resistance to the 
corrosive elements present in the combustion pro- 
ducts of leaded fuels, and is also practically immune 
from heat oxidation at temperatures up to 900 deg. C. 

The exhibit of Messrs. Holden and Hunt, Cox’s- 
lane Works, Old Hill, Staffordshire, includes a new 
range of spot welders with capacities of from 5 kVA 
to 50 kVA. These are designed to cover most 
requirements and especially to meet the needs of 
the heavy-duty spot welding which is now becoming 
common. Their general appearance will be gathered 
from Fig. 46, Plate XX, which is an illustration of the 
25-kVA unit, and it may be mentioned that particular 
attention has been directed to making the travel 
of the foot pedal as short as possible and to arranging 
the toggle gear so that an extremely high pressure 
is exerted on the weld. The speed of operation has 
also been increased and this is now done almost 
instantaneously, so that no timing gear is required. 
The machines have a capacity which enables them 
to deal with the thinnest material and up to } in. 
added thickness in mild steel, and the welding gap 
is readily set to suit these requirements. The frame 
is of iron and completely encloses the high-tension 
parts of the electrical equipment, while the levers 
are of cast-steel and are carefully insulated as a 
protection against shock. 

An automatic switch with a wide range of 
adjustments and renewable contacts made of non- 
arcing metal is fitted at the rear of the welder. 
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The heating speed is controlled from a box at the 
side. This has four or six ways, depending on the 
range of the machine. The electrodes are water- 
cooled and are so designed that they can be easily 
removed and fitted with renewable tips to meet 
different requirements. In operation, control is 
efiected entirely from a foot pedal, a very small 
amount of effort being required for this purpose. 

The same firm is showing a 16-kW two-head 
electric rivet heater, an illustration of which is given 
in Fig.47, Plate XX. This hasa fabricated framework 
which is fitted with wheels or eye-bolts, so that it can 
either be used on the floor or transported by a crane. 
It is provided with large adjustable electrodes and 
vertical grips, the latter being actuated by a foot- 
operated toggle gear which, it is claimed, does not 
crush the rivets. Its output is from 5 Ib. to 6 lb. of 
heated rivets per kilowatt-hour when dealing with 
j-in. to }-in. rivets; in other words, with rivets 
from } in. in diameter and 14 in. long to ? in. in 
(liameter and 4 in. long, its output is 150 rivets per 
hour from the two heads. The transformer is 
mounted inside the heater and is fully protected, 
while the primary windings, being covered with 
will withstand constant heavy loads 
without fear of burn-outs. The current is conveyed 
to the electrodes through special carrier guides and 
not through the slides. The electrode carriers are 
of hard cadmium copper and are ribbed to assist 
eC Asbestos heat deflectors are also fitted. 
rhe electrodes are square in section and are amply 
proportioned for their work. To ensure good 
contact they are gripped across the corners, and 
are adjustable both for wear and for rivet length. 
Four heating speeds are provided to cover the 
range of the machine. 

Apart from the time lost, the usual method of 
painting or distempering by dipping the brush 
into the colour in order to charge it results in a 
Waste of material by splashing and by uneven 
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application of the paint. To overcome these defects, 
Messrs. The Aero Brush Company, Limited, 8, 
Newington Causeway, London, 8.E.1, introduced a 
self-feed paint brush some little time ago, in which 
the paint was fed to the bristles by a flexible tube 
passing through the brush handle and connected 
to the paint container, a small hand pump, operated 
by the free hand, being introduced between the 
container and the brush. The firm are exhibiting 
a further development of the appliance at the 
Exhibition, the apparatus being illustrated in Fig. 48, 
Plate XX. It will be seen that in the new plant, 
a hand-operated pump is attached to the container, 
the pump being employed to raise the air pressure 
in the container so that the paint is forced through 
the flexible tube to the brush. It is stated that 
after operating the pump for about 45 seconds, 
the pressure in the container will be sufficient to 
ensure a steady supply of paint for several hours, 
The flow of the paint is controlled by a lever on 
the brush itself, the lever being connected to a 
valve which allows the paint to pass to the end of 
the bristles. The paint in the container can be 
stirred occasionally by an agitator on the end of 
a rod passing through a gland in the cover, and 
terminating at the top in the handle visible in the 
illustration. A filler cap is provided for recharging 
the container, together with a pressure gauge, and 
the lid is held on by means of a locking bar operated 
by a wing nut, in conjunction with a bayonet 
joint, so that the interior of the apparatus can be 
readily cleaned. The remainder of the system can 
be cleaned by charging the container with turpentine 
and pumping up the pressure, when the turpentine 
will flow through to clean the whole system. A 
multiple-way union can be screwed on in place 
of the single union shown, to enable two or more 
operators to work from the same plant. A water 
bath is provided for the brushes on the side of the 
container. ‘The appliance is made in four sizes, 
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having capacities of 4 pints, 7 pints, 14 gallons and 
2} gallons, respectively, the two larger sizes being 
intended for distemper. 

The welder of the present day can hardly com- 
plain that he is handicapped by want of flexibility 
in electrodes for different classes of work as the 
types of these seem to be constantly increasing. On 
one stand alone, that of Messrs. Murex Welding 
Processes, Limited, Forest-road, Walthamstow, 
London, E.17, there is a considerable range of such 
materials, including examples of the “Cresta,” a 
universal type ; the “ Ironex,” meeting the require- 
ments of B.S.I. Specification for welding structural 
steel ; the ‘“‘ Overhead ”’ electrode for vertical use ; 
and the “‘ Belfinish,” specially adapted for producing 
neat finish welds in which appearance is important 
though the weld is of adequate strength. Monel 
meta] electrodes are also shown and a new electrode, 
** Nicrex,’’ which, it is claimed, will successfully 
resist corrosion and high-temperature corrosion. The 
application of these electrodes is shown by various 
examples of welded structures, and a wide range of 
welding plant, including equipment for both 
alternating-current and direct-current welding, is 
also shown. 

An interesting new welding device is demonstrated 
by means of a model. This is illustrated in Fig. 49, 
page 310, and is known as a welding manipu- 
lator. The illustration shows a machine which will 
handle work weighing up to 30 tons and is made by 
Messrs. Davy and United Engineering Company, 
Limited, Sheffield. The manipulator is, we under- 
stand, now being successfully used in the United 
States for heavy welding, but is little known over 
here. Its purpose is, as will be evident, to render the 
operator independent of a crane or other appliance 
during a welding operation as the work can be 
moved into any convenient position. The work, in 
this example, consists of a large gear case which is 
clamped to joists bolted to a rotating table. The 
table itself is pivoted so that it can be tilted as 
required, and by a combination of the two move- 
ments any number of angular positions can be 
secured. The table can be both tilted and rotated 
through an angle of 90 deg. and the machine is 
operated by two electric motors with push-button 
control. One motor effects the tilting by means of 
the segmental spur gearing seen on the underside 
of the saddle, transmission being through worm 
gearing. The table is rotated by the other motor 
which is carried on the saddle and which again 
operates through a combination of worm and spur 
gearing, the final transmission being through a 
pinion meshing with an internally-toothed ring on 
the underside of the table. This type of manipulator 
will handle a wide variety of welding jobs and the 
machine can be modified as required to suit special 
conditions. 

The display of Messrs. C.A.V.-Bosch, Limited, 
Acton, London, W.3, is divided between electrical 
starting, lighting and distribution equipment and 
fuel-injection gear. The latter includes a wide 
range of injeetion nozzles and pumps which are, for 
the most part, well known, though a new single- 
cylinder pump is to be seen. Of the exhibits in 
the first-named division, two new products may be 
noted. One of these is the low-voltage exhauster 
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fan shown in Fig. 50, page 310. This fan has 
been designed for the air purification of confined 
spaces such as the engine rooms of small craft, 
which may contain petrol vapour in dangerous 
amounts if the air is allowed to stagnate. The fan, 
it will be seen, is driven directly by a small totally- 
enclosed motor, and, when operating on an ordinary 
12-volt circuit, will remove approximately 60 cub. ft. 
of air per minute on a current consumption of 
2 amperes. Though remarkably light, its weight 
being only 6 lb., the fan is strongly constructed and 
has been adopted for small naval craft with success. 
The second new product is the marine search- 
light illustrated in Fig. 51, page 310. This has 
been developed for high-speed boats, and complies 
with Admiralty requirements for such. It is 
mounted on gimbal-type fittings, so that its direc- | 
tion is virtually universal. The range is approxi- 
mately 400 yards. The lamp, which is a 12-volt 
60-watt bulb, is carried on a bracket supported in 
« pair of guide rods, and so arranged that it can 
be traversed towards or away from the mirror by 
means of rack and pinion gear actuated by a knurled 
knot at the bottom of the casing. This focusing 
arrangement enables the light to be varied between 
a long parallel beam and a widespread short-range 
beam. 

The boiler-front exhibit of Messrs. The Turbine 
Furnace Company, Limited, 2388, Gray’s Inn-road, 
London, W.C.1, which has been a familiar feature 
of these exhibitions for many years, has not altered 
in outward appearance, but in the design of the 
furnace a new device has been incorporated, known 
as the “turbulence bridge-bar,”’ and illustrated in 
section in Figs. 52 and 53, page 311. The purpose of | 
the device is to introduce heated air into the stream of 
furnace gases flowing over the bridge, thereby | 
improving the combustion and reducing smoke, 
and preventing clinker from adhering to the fire- 
bricks of the bridge, which, with the back ends of 
the air troughs, is thoroughly protected. In con- 
struction, the turbulence bridge-bar consists of a 
number of hollow cast-iron sections which take the 
place of the two rear firebars, and can therefore be 
readily fitted to existing Turbine furnaces not 
equipped with extension grates. The illustration 
shows the application to a Lancashire boiler, but 
we understand that the device has also been used 
in marine boilers with satisfactory results. 

As the name of Messrs. Bryce, Limited, Vintry 
House, Queen-street Place, London, E.C.4, is most 
generally associated with fuel-injection equipment 
for heavy-oil engines, it was not surprising to find 
a comprehensive range of this equipment, suitable 
for powers from 3 b.h.p. to 100 b.h.p. per cylinder, 
displayed on the firm’s stand. This equipment was, 
however, described in ENGINEERING, vol. cxxxv, 
page 128 (1933), and so needs no further reference. 
Among the miscellaneous instruments also dis- 
played, a new type of electrical speed indicator merits 
attention. The electrical tachometer is not, indeed, a 
new device, but Messrs. Bryce believe that they have 
solved the difficulties associated with it in the past 
by their design. These difficulties have arisen from 
the fact that direct current has hitherto been 
supplied by the generating instrument to the 
indicating one. Tais kind of supply has involved 
a generator with commutator and brush gear, wear 
and dirt on which leads to inefficiency in service. 
The new device generates alternating current, 
which is converted to direct current by a small metal 
rectifier, and thus, owing to the absence of rotary 
windings, commutator and brush gear, the only 
maintenance required is a very occasional greasing 
of the bearings. The indicating instrument consists 
of a voltmeter calibrated to record revolutions per 
minute, feet per minute or miles per hour, or in 
such other units as may be desired. 

As in some cases—for example, on board ship— 
where the direction of rotation is reversed, the 
standard uni-directional instrument is supplemented 
by a two-directional one. Both types are illustrated 
in Figs. 54 and 55, page 311, the first of which shows 
the standard instrument. The rotor is shown at a. 
It is of cobalt steel, well aged and strongly mag- 
netised, and rotates in the field of a wound laminated 
stator fixed in a die-cast aluminium body. The 
stator has four poles for instruments reading from 
1,000 r.p.m. and above. Below that speed six | 
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these rates apply to the revolutions of the alternator 
only, an appropriate correction being applied for 
geared drives. The rotor shaft is carried in ball 
bearings with cast-aluminium end shields, the 
assembly being provided with grease-gun nipples. 
The rectifier, which is of the dry-plate type, is 
mounted, with a small wire-wound potentiometer- 
type resistance, on the alternator casing. These 
are not shown in the illustrations and are protected 
by a detachable end cover of aluminium. The 
resistance is fitted to provide for adjustment during 
calibration, and is necessary in the event of extra 
instruments being added. The standard alter- 
nators can be driven in either direction, the indi- 
cators being arranged, however, to record in one 
direction only. For two-directional running the 
dial of the indicator is graduated with a central 
zero, speeds in either direction being recorded by 
deflections of the needle to the appropriate side of 
the zero mark. 

The two-directional instrument is shown in 
Fig. 55. It will be noticed that while there are two 
stators, there is only one rotor. This is mounted 
on a screwed shaft with a conical collar at each end. 
When running in one direction the rotor is in 
contact with one collar. When the rotation of the 
shaft is reversed the rotor automatically runs up 
against the collar at the other end of the shaft, 
when it is then in the field of the other stator. 
The indicators are of the circular-scale type, the 
scale length being approximately 300 deg. The 
movement is dead beat and the pointer bearings 
are both jewelled and sprung. An iron case screens 


the movement from external magnetic influences. | 


The combined accuracy of the alternator and indi- 
cator is stated to be within 1 per cent. of the 
indicated reading over the whole scale, and tem- 
perature errors are negligible. Another exhibit on 
Messrs. Bryce’s stand which may be mentioned is a 
range of static condensers for the compensation of 
wattless current on alternating-current systems, 
with a view to the improvement of the power factor. 
The condensers are composed of separate units 
each of which consists of a cylindrical, non- 
inductively wound condenser element enclosed in 
an oil and vacuum-sealed case. They have, of 


| course, no moving parts and enable the induction 


motor, the cheapest type of motor, to be used 
without penalty. The losses are low and are stated 
not to exceed 0-3 per cent. 

Even with good general lighting, there are fre- 
quently points in both works and offices where 
special local illumination is desirable. In such 
cases, in addition to being of higher intensity than 
the general illumination, it is often necessary that 
the light should be directed at an angle to avoid 
shadows from parts of a machine or from the 


| worker himself, and adjustable light standards are 


therefore essential. Mekelite industrial lighting 
units, which are being shown by Messrs. Mek-Elek 
Engineering, Limited, 19, Douglas-street, West- 
minster, S.W.1, have been specially designed with 
these points in view, and models are available for 
floor, bench, wall or ceiling mounting, in addition 
to portable units or those arranged for fixing directly 
to machines, including one with a suds-proof housing 
for use on machine tools. Units are also available 
for use on shipboard, having a frictional control to 
prevent swinging with the motion of the ship. 
The units take the form of a lamp bracket, having 
one or more arms pivoted together and to a wall 
bracket or stand. The most unusual feature is 
the joint between the varigus arms, which is illus- 
trated in Figs. 56 and 57, page 311. It will be seen 
that the two arms are geared together, and that cable 
of the cab-tyre type can be taken through the 
fitting without unsightly loops in the cable, such 
loops being liable to be kinked or nipped when the 
arms are moved. Due to the arrangement of the 
joint, there is no alteration in the length of the 
cable throughout the movement of the arms and 
no pull on the terminals. A swivelling head carries 
the reflector and protects the lamp holder from 
damage. The units are heavily built to stand 
rough handling, and comply in all respects with the 
Home Office regulations. They can be supplied 
for mains voltage or with transformers for stepping 
down to 12 volts, the latter voltage enabling a 


poles are used. It is, of course, understood that | substantial filament to be used where vibration may 


be experienced, and also eliminating all risk of 
shock. 

An electrically-driven axial-flow fan, suitable for a 
number of industrial applications, although primaril 
| designed for circulating CO, in the chilled-meat 
spaces of refrigerated ships, is exhibited by Messrs. 
Winsor Axia Fans, Limited, 9, Victoria-street, 
London, 8.W.1. The unit, which may be used 
| with the axis either vertical or horizontal, consists 
|of a malleable cast-iron body, flanged at one end 
| for bolting to the bulkhead, through which it projects 
| into the refrigerated hold, and containing the shaft 
and rotor; and an electric motor provided with a 
flanged skirt for attachment to the body. A flexible 
coupling, situated within the skirt, connects the 
motor spindle to the extension shaft on which the 
fan rotor is mounted, and which is carried through 
the centre of the body in a solid-drawn steel tube. 
The shaft is supported in ball and roller bearings at 
each end. As will be seen from the sectional arrange- 
ment given in Fig. 58, Plate XXI, the diameter 
|of the body is somewhat greater than that of the 
rotor, allowing ample space around the central 
tube for insulating material to preserve the con- 
tinuity of the lining of the hold. The rotor, which 
is of non-corrosive aluminium alloy, is surrounded 
and protected by a cylindrical casing, cast in one 
piece with the body, and is provided with a fairing 
of spun aluminium. The fan is fitted through a 
hole cut in the bulkhead, the motor being outside 
and therefore always accessible. A hardwood pack- 
ing ring is placed beneath the flange, so that 
the watertightness of the bulkhead is not impaired. 
A grease lubricator is mounted on the motor flange, 
a connecting pipe leading the grease to a point 
on the central tube about one-third of its length 
from the flange. The unit is so designed that the 
air flow can be reversed if required. The fans are 
made in sizes from 15 in. to 25 in. in diameter, to 
work against static pressures ranging from 0-5 in. 
to 2-5 in. w.g. The volume delivered ranges from 
about 1,000 cub. ft. per minute for the smaller 
sizes to about 10,000 cub. ft. for the larger models. 

Some of the many uses of highly-sensitive 
selenium cells for the operation of relays for 
various controlling mechanisms have been described 
on previous occasions in these columns in dealing 
with demonstrations arranged by Messrs. Radiovisor 
Parent, Limited, of 28, Little Russell-street, 
London, W.C.1, in connection with other exhibi- 
tions. Among these may be mentioned the optical 
bar-heater controller and the ‘ Lumastat” oil- 
burner control, which were described and illustrated 
in the account of the 1937 British Industries Fair in 
February last.* There are, however, a number 
of other exhibits of engineering interest on their 
stand in the present exhibition, in which the firm 
is participating for the first time, among them the 
industrial smoke indicator shown in Figs. 59 and 
60, on Plate XXI. This apparatus consists of a 
projector, a receiver containing the light-sensitive 
cell, and a control box. The projector lamp has a 
short thick filament in order to obtain a concen- 
trated beam of light and, with a suitable transformer 
or series resistance, is run directly from the mains, 
independently of the rest of the apparatus. It is 
contained in a cast-iron weatherproof case designed 
to be attached to the chimney stack or uptake, in 
which a hole 3} in. in diameter is required for the 
passage of the ray. The receiving unit, in a similar 
case, is attached to the other side of the uptake, 
covering another 3}-in. hole in line with the pro- 
jector. The optical parts are protected from direct 
contact with the flue gases by a plate-glass window, 
kept clean, in the standard type of equipment, by 
an air jet using a pressure of 2 in. w.g., or slightly 
more, in excess of the maximum flue pressure to be 
expected. The makers state that, in their exper'- 
ence, a good position for the projector and receiver 
is in the ducting close to the induced-draught fan 
inlet, where there is a negative pressure of 3 in. w-¢. 
or more, and in this case the cleaning can usually b« 
dispensed with. 

The control box may be placed at any convenient 
point, although preferably it should be near the 
receiver. Leads are taken from the box to distant 
local indicators, the recommended type of which 


* See ENGINEERING, vol. cxliii, page 171 (1937). 
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has a dial 7 in. in diameter and a scale calibrated in 
milliamperes and in Ringelmann units. Other 
types of instrument can be supplied also, including 
an indicator incorporating an alarm contact and 
relay capable of dealing with mains current to 
operate a Klaxon horn. Continuous-chart recorders 
can be worked in conjunction with any of these 
instruments. The projector and receiver units 
will work continuously in ambient temperatures 
up to 130 deg. F., and the control box, which is 
also cast-iron and weatherproof, in temperatures 
up to 95 deg. F. It is intended to be mounted 
vertically on a wall, and is provided with tapped 
holes for standard §-in. conduit. The arrangement 
of connections is shown in Fig. 59. The measuring 
circuit employs a single three-electrode valve, of 
standard type, which has a minimum normal life 
of 1,000 hours ; it is the anode current of this valve 
which is registered by the indicators. The circuit 
has adjustments for “ Set Light ’’ and “‘ Set Dark,” 
each made by a separate potentiometer, and 
corresponding to the extreme conditions of smoke 
density or the limits of the indicator scale. The 
“Set Light’ potentiometer adjusts the zero end 
of the scale to the conditions actually existing, 
without reference to their absolute value. The 
scale relationship between actual reading and the 
percentage of light obscured is essentially linear 
over a wide range of light intensity, valve charac- 
teristics, and selenium-cell constants, so that the 
readings are uniform and comparable. For special 
requirements, however, the readings can be adapted 
to non-linear conditions and made more or less sensi- 
tive to weak smoke densities, as may be required ; 
or they can be delayed so that the indicator is not 
affected by rapid variations or puffs of smoke. 

The largest item in the display of Messrs. C. S. 
Milne and Company, Limited, Octavius-street, 
Deptford, London, 8.E.8, is a carbide-to-water 
self-desludging generator for acetylene gas. This 
plant is partly sectioned so that its operation can be 
observed, and was described and illustrated in 
ENGINEERING, vol. cxxxv, page 353 (1933). In 
connection with it, however, Messrs. Milne are 
displaying an electrically-driven booster for com- 
pressing the gas from the generator and distributing 
it through the service mains to the welding points. 
That this apparatus is a new development is shown 
by the fact that it was only in February of this 
year that the Home Office permitted distributing 
pressures to be raised from 9 lb. per square inch 
to 22 lb. per square inch. The advantages of 
the increase of pressure will be obvious, parti- 
cularly in shops in which the welding points are 
widely separated, and the introduction of the booster 
is timely. The plant is shown in Fig. 61, Plate 
XXI. The rotary compressor in the foreground 
is directly driven by an electric motor and is of the 
water-sealed type, that is, a high-speed rotor 
revolves in an elliptical casing partially filled with 
water which is maintained in contact with the walls 
by centrifugal force. The spaces between the 
rotor vanes due to the shape of the casing are 
subjected to a piston-like action from the water 
in them, which action, by a suitable arrangement 
of ports, draws the acetylene gas from the generator 
and delivers it to a container at a high pressure. 

By the adoption of the water-sealed compressor 
risk of trouble from the friction of metal parts is 
eliminated. The heat of compression is, moreover, 
absorbed by the water, so that the acetylene cannot 
be overheated to the extent at which polymerisation 
might take place. The sealing water is cooled and 
circulated by an apparatus incorporated in the 
plant. A by-pass regulator is inserted between 
the inlet and outlet pipes of the compressor in the 
form of a diaphragm-operated valve with dead- 
weight loading and is practically frictionless in 
operation. The regulator enables large variations in 
the volume of acetylene consumed to be obtained 
without appreciable variation in the pressure ; thus, 
when the consumption is altered from a rate of 
10 cub. ft. per hour to one of 1,000 cub. ft. per hour, 
the pressure variation is less than 2 oz. per square 
inch. Another display shows the hydraulic non- 
flashback apparatus for use along with the booster, 
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showing a range of blowpipes and regulators of a 
new type, as well as other appliances for oxy- 
acetylene welding. A  profile-cutting machine, 
capable of covering an area of 6 ft. 6 in. by 3 ft. 3 in., 
is also shown, embodying three different methods 
of feed, viz., a pointer travelling over a drawing. 
an electro-magnetic drive round a template and a 
friction grip on a template. Circle, straight-line 
and bevel-edge cutting are also provided for. 

When dealing with the exhibits at the Foundry 
Trades Exhibition, held in 1933, we described a 
belt-driven pipe-bending machine shown by Messrs. 
Major, Robinson and Company, Limited, 385-7, 
City-road, Manchester, 15. This description ap- 
peared in ENGINEERING, vol. cxxxv, page 550 (1933). 
At the Engineering and Marine Exhibition, the 
firm are showing a development of this machine, 
the new unit being a self-contained electrically- 
driven model, illustrated in Fig. 62, Plate X XI. 
The machine is suitable for bending steam, gas or 
hydraulic tubes from } in. to 4 in. bore without 
heating or loading, and may be used for copper 
tubes up to 4 in. bore when loaded. Up to 3 in. 
bore the tubes may be bent through any angle up 
to 180 deg., but above this bore the bend is limited 
to 90 deg. The tube is placed across two pivoted 
blocks or rollers, which are carried in a slotted 
frame, so that the distance between them can be 
adjusted to suit the required bend. The tube is 
also passed at the centre through a strong shackle 
carrying a former on the opposite side to the blocks, 
the former being replaceable so that any size can 
be fitted to suit the diameter of the pipe. The 
shackle is carried on the end of a draw screw, as 
shown in Fig. 62, and the screw is pulled in the 
direction to bend the pipe by rotating a nut on it 
through the train of spur gearing shown. This 
gearing is driven through Vee belting by a 3-h.p. 
induction motor mounted on the frame, the 
unit being complete with controller, resistance, 
starter and main switch. Six speed changes can 
be obtained, according to the diameter of the tube 
being bent, through the drum pattern controller, 
which is of the reversing type with six regulating 
points. The resistance is of the unbreakable grid 
type, continuously rated. The gears, of robust 
design, are of cast-iron, and are machine cut. The 
bending stress is taken up by a centre ball thrust 
movement interposed between the headstock and 
top gear wheel. The net weight of the complete 
machine is 18 ewt. The firm are also exhibiting a 
number of smaller hand-operated tube and bar 
bending machines, including the well-known “ Scols”’ 
senior and junior models. 

Messrs. Soag Machine Tools, Limited, 7, Juxon- 
street, Lambeth, London, 8.E.1, are showing a 
number of their resistance-welding machines. This 
includes the seam-welding machine illustrated in Fig. 
63, Piate X XII, which has been designed for the weld- 
ing of both clean and slightly dirty iron sheets, rust- 
free steel, nickel sheet, and other easily weldable 
metals by means of the mesh-seam process. Brass 
sheets can also be dealt with in the same way if a 
higher current is employed. The machine illustrated 
is intended for longitudinal seams, but another type 
for cross and bottom seams is also made. The drive 
is through a jointless telescopic spindle, and the 
welding speed is regulated by a self-contained four- 
speed countershaft with fast and loose pulleys. The 
welding current can be varied by means of a 10-step 
plug to suit the thickness of the plates. The 
current is made and broken as the electrodes move 
up or down by a primary switch, which on the 
larger machines is oil-cooled. All the parts subject 
to wear, such as the electrode rollers, are easily 
interchangeable. The change-over from longitudinal 
to circular seams is also easily effected by swivelling 
the upper roller head and interchanging the lower 
arm. For spot welding, the upper roller head can 
be removed and replaced by an electrode with a 
shank. A suitable arm with electrode and shank 
is also substituted for the lower arm. The unit 
illustrated, when fitted with normal arms, can weld 
two thicknesses of metals with a maximum total 
thickness of 4 in. The electrical loading of its 
transformer is 25 kVA, and it consumes from 


is illustrated in Fig. 64, Plate X XII. This is provided 
with a 25-kVA transformer and is capable of welding 
a total thickness of #§ in. The body is of rolled steel 
and is fitted with a toggle mechanism which, in 
conjunction with a withdrawable foot pedal, makes 
operation easy. The arm and electrodes are water- 
cooled and are easily adjustable in every direction, 
while a plug switch enables 10 to 15 current steps 
to be obtained to suit the thickness of the material. 
The primary switch, which works practically spark- 
lessly, shuts and opens the welding circuit only when 
the pressure spring is closed. 

These machines are also designed for mechanical 
or pneumatic operation, or they can be made semi- 
automatic by fitting a switch which cuts off the 
current automatically after the weld is finished. 
The welding is thus performed independently of the 
operator without any reduction in firmness or clean- 
ness, and a saving in current and electrode con- 
sumption is effected. The fully automatic machines 
are fitted with a time switch. The electrodes are 
closed mechanically and opened automatically when 
the weld is finished. These machines can also be 
adapted for seam welding by fitting suitable arms 
and driving devices. 

The exhibit of Messrs. English Electric Company, 
Limited, Queen’s. House, Kingsway, London, 
W.C.2, is illustrative of the alternating-current 
electric welding equipments constructed by the firm. 
Among these, mention may be made of the multi- 
operator equipment, an illustration of which appears 
in Fig. 65, Plate XXII. As will be seen, this consists 
of a transformer and three welding regulators of 
different sizes. The transformer is of the oil-immersed 
self-cooled type and is capable of supplying 300 
amperes to each of the three regulators. It is 
connected in delta-inter-star, so that there is, as 
far as possible, an equal distribution of current 
on the primary side under welding conditions. 
It is connected to the regulators through jnsulated 
plugs and sockets which are mechanically inter- 
locked. The regulators are also of the oil-immersed 
self-cooled type, and the current supplied from 
them can be adjusted in either twenty-four or 
thirty-six steps by a switch in the cover. For 
instance, a 400-ampere equipment has a range 
from 95 amperes to 400 amperes in twenty-four 
steps, and a 300-ampere equipment a range from 
35 amperes to 315 amperes in thirty-six steps. 

An example of the portable equipments shown by 
this firm is illustrated in Fig. 66, Plate XXII. This 
shows one of four 600-ampere sets, each of which 
consists of a transformer and regulator housed in the 
same tank. Plug connections with mechanical inter- 
locks are provided for connecting the unit to a 415- 
volt supply, while there are similar connections for 
connecting the regulator to the electrode holder. 
A switch, which is located in the tank but can be 
operated externally, is fitted for selecting the current 
values. The four equipments have current ranges 
from 93 amperes to 600 amperes, from 95 amperes 
to 400 amperes, from 35 amperes to 315 amperes, 
and from 17 amperes to 210 amperes, Adjust- 
ment is provided in twenty-four steps for the 
first two of these and in thirty-six steps for the 
other two units. Both these equipments and the 
multi-operator equipment are designed for employ- 
ment out of doors and to withstand rough usage. 

A further welding unit, which is on view on this 
stand, is of the air-cooled portable type and is 
suitable for welding light-gauge materials from 
20 gauge to 16 gauge. Current values between 
12 amperes and 56 amperes can be obtained by 
vernier control. The larger units can also be 
adapted for this work by employing a tapped 
choke for reducing the current. 

The interesting display of optical instruments on 
the stand of Messrs. E. Leitz (London), 20, Mortimer- 
street, London, W.1, includes the new projector for 
the teeth of gear trains illustrated in Fig. 67, Plate 
XXII. The several units of the projector are 
mounted on an optical bench T shaped in plan and 
triangular in cross-section. On the longer arm of 
the bench are mounted in line, a saddle with vertical 
adjustment and clamping gear for the work; a 
saddle with a plane glass plate; and a saddle 








this device being partly sectioned to show the 
safety devices adopted for the high-pressure gas. | 
It may be mentioned that Messrs. Milne are also | 


11 gallons to 16 gallons of water per hour, according 
to the duty. 
An example of the spot welders shown by this firm 





carrying the projection lens which is focused by 
rack and pinion gear. The shorter arm carries a 
saddle with the source of illumination, this latter 
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consisting of a low-voltage filament bulb with an | 
aspherical illuminating lens. The work being placed | 
on the stand with the smaller gears nearest the lens 
a mirror is placed behind the teeth to be examined 
and the light is turned on. The light rays emitted 
from the lamp are deflected by the plane glass 
plate, which is set at an angle of 45 deg. to the axis 
of the bench, and thus fall on the work, causing a 
silhouette of the teeth to appear in the mirror. This 
image is reflected by the mirror through the plane 
ylass plate into the projection lens which throws it 
screen without distortion of any 
image on the screen at a distance o! 
approximately 10 ft. from the projection lens is 
magnified 10 times. The lamp can be placed on 
the longer arm of the bench and the mirror equip- 
ment removed when it is desired to use the instru 
ment for ordinary profile projection. 

Another new instrument, known as the Tyndallo 
meter, is alsoshown by Messrs. Leitz. This instru- 
ment, as may inferred from its name, is used 
for measuring the amount of dust suspended in the 
air. A compact portable instrument, the Tyndallo- 
meter can be employed on a large number of suc 
cessive readings without pause of any kind, and is 
extremely sensitive to very small particles, such as 
\ fuller description will be found 
A new 
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those below 10 pz. 
in ENGINEERING, vol. exliii, page 62 (1937). 
form of dilatometer for light alloys and eliminating 
time lag and distortion is to be seen; the original | 
form was described and illustrated in ENGINEERING, | 
vol. exxxv, page 482 (1933). A wide range of | 
microscopes for measuring, micrographic work and 
other purposes is shown. In connection with some 
of these the extensive and convenient employment 
of ball-bearings in the heavier instruments may be | 
noted, Me Leitz having been pioneers in this | 
useful development, the numerous and heavy acces- 
ories now demanded otherwise placing undue load | 
| 











on the mechanical movements of microscopes. 


\ development in switchgear which may be justly | 
claimed as of considerable technical importance is 
to be seen on the stand of Messrs. Sun-Vie Controls, 


Limited, No. 1, Kingsway, London, W.C.2. The 
development in question is a new type of hot-wire 
vacuum switch and surge supressor for switching 
inductive loads, and embodies the principle, new in 
ipplication, we believe, of separating the two func 
of opening a circuit and of dissipating the 
stored energy An illustration of the switch is given 
in Fig. 68, Plate XXII. The ordinary switch with 
two poles which are separated mechanically, either 
in air or under oil, is designed so that the degree of 
separation is sufficient to extinguish the are and the 
size of the moving parts is sufficient to dissipate the | 
without undue rise of 
temperature be reduced to a 
fraction of a millimetre with the switch carrying a 
few thousand volts by operation in a vacuum, and 


tion 


energy stored in the circuit 


Ss paration may 


vacuum switches for non-inductive loads are nowa 
days often selected in connection with temperature 
control. The drawback of the type is that the 
contacts of such switches open within a period of 


or 3 microseconds, and as no arc is 
e of voltage on inductive circuits may 
The new 
ts of a vacuum switch and a small 


2 1 icrosecond 


formed, the ri 
ipproach 20,000 volts or 30,000 volts 
wwitch unit consi 


block of a special material connected in parallel! 


with the main circuits as shown in the illustration 
At normal voltages the material passes only a few 
and therefore, virtually an insu 
lator, but on the breaking of the 
the materiel rises instantaneously with 
voltage until the current being passed is 
original lead. The voltage does not 
rise beyond the value corresponding to this current 

Without the surge suppressor on the main contacts 
breaking an inductive circuit, the voltage would 
normally rise to a value that would produce flash- 
overs on The material has a voltage 
current characteristic of the type V = KI, where K 
is a und the index 6 is a small fraction. 
Certain ceramic materials possessing this voltage- 
current characteristic have been employed for some 
time in lightning arresting devices, but the material 
employed in the new switch is a considerable im- 
provement on this, as the index } can be reduced to 
the order of 0-25 and can, moreover, be controlled 
during manufacture to within specified limits. The | 
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Fie. 1. Tue Pu 
switch shown in the illustration is capable of switch- 
ing 20 amperes of inductive load at the rate of 
20 times per minute without showing any signs of an 
arc, while the material has a high degree of stability 
and its characteristics are unaltered after millions 
of operations. With a load of 20 amperes at 200 
volts, the current in the supressor at this voltage 
may be 10 milliamperes. On the circuit breaking, 
the voltage would rise instantaneously to the value 
at which the suppressor would pass 200 amperes, 
that — 
ool 
which figure the peak would not rise, and which is 
well within the B.E.S.A. specification for industrial 
equipment. 

Another instrument on this stand which, though 
not of a new type, embodies a number of improve- 
ments, is a resistance-thermometer controller and 
is capable of regulating to within 1 deg. C. 
at temperatures up to 1,000 deg. C. It is designed 
tor direct operation from alternating-current mains 
and does not require either batteries or standard 
cells. There is also shown in operation an energy 
regulator, that is, a device which replaces the ther- 
mostat in cases where it is impracticable or incon- 
venient to fit this latter instrument. The device 
interrupts the load current for periods the duration 
of which can be varied according to the temperature 
required. The degree of control is similar to that 
obtained by the use of an external series resistance, 
but the energy loss associated with resistance con- 
trol is climinated. Small glass-sealed thermostats 
for the temperature control of various apparatus, 
with a comparatively small temperature range are 
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also shown. 
(T'o be continued.) 


WATER-STERILISING PUNT FOR 
H.M. OFFICE OF WORKS. 


IN October of last year we described and illustrated ® | 





AND 





| 
} 
| 


[SEPT. 17, 1937. 


H.M. OFFICE OF WORKS. 


COMPANY, LIMITED, LONDON. 








nt UnpER Way. 


Messrs. Wallace and Tiernan, Limited, of Chiswick, 
who, as manufacturers of water-sterilising equipment 
had carried out the initial experiments on the Serpen 
tine, were given the contract for the new launch and its 
chemical equipment, and the construction of the vessel 
and her propelling machinery was entrusted to Messrs 
Thornycroft. Ample stability was essential, in view 
of the weights to be carried, but the draught was 
limited to 1 ft. 9in. The propelling motor was specified 
to be suitable for 10 hours to 12 hours running per day 
on seven days per week during the season, and to 
provide a speed range from 2 miles to 5 miles per hour 
The punt as built has a length of 22 ft. and a beam 
of 7 ft., and draws 1 ft. 9 in. of water under full load 
conditions. The general arrangement is shown in Figs 
2, 3 and 4, on page 316, and two views showing the vessel 
as completed and the layout of the control equipment 
are given in Figs. | and 5. The hull is constructed on 
the ribband carvel principle with mahogany planking 
on English oak frames. On each side of the keel, 
which is also of English oak, a tunnel is arranged to 
accommodate the fore and aft pipes, 5 in. in diameter, 
which distribute the chemical mixture. 

The two chemicals used are stored in cylinders, of 
Messrs. Wallace and Tiernan’s stock patterns, a large 
cylinder containing one chemical, and weighing when 
charged about 1} tons, being fitted under the casing 
in front of the steersman’s shelter, and the other 
chemical in smaller cylinders accommodated under th 
deck abaft the motor. The chemicals, procured in 
gaseous form, are compressed into liquids in the 
cylinders, and to prevent them from reliquefying after 
release are warmed by heating coils, disposed as shown 
in Fig. 3, and connected to the exhaust cooling system 
of the engine. Two sets of control apparatus, supplied 
by Messrs. Wallace and Tiernan, Limited, are situated 
in the steering shelter, one on each side of the helmsman 
The chemicals pass as gases into the control vessels 
in proportions determined by the flow-measuring 
devices incorporated, and are then mixed with the 
discharge from the pump shown in Fig. 5, and led 
to the forward ends of the 5-in. diameter tunnel pipe 
In these pipes, which are open at both ends, the solution 
is further combined with the flow of water induced by 





the motion of the punt and is delivered as a sterilising 


fluid, powerful in action but harmless to bathers, to b 


a 20-ft. motor-propelled punt constructed by Messrs. | dispersed by the slip stream of the propeller The 
J. 1. Thornycroft and Company, Limited, Smith-square_| water pump, which is driven through a clutch and 
Westminster, London, S8.W.1, for the purpose of | triple belts from the forward end of the engine, was 
distributing disinfectant chemicals on certain of the | manufactured by Messrs. The Pulsometer Engineering 


reservoirs of the Metropolitan Water Beard. At about 
the same time, experiments were being conducted on 
the Serpentine with chemical apparatus installed in an 
outboard-engined dinghy, the popularity of the *“* Lido ” 
having suggested to H.M. Office of Works the desir- 
ability of extending to this usually crowded bathing 
place the precautions now generally observed in open 
and covered public swimming baths throughout the 
country. The results of the tests proved so satisfactory 
that it was decided to order a boat for permanent 
service, and of this craft, which has now been at work 
for some weeks, we are now enabled, by courtesy of 
Messrs. Thornycroft and Company, to record some 
particulars 





* See ENGINEERING, vol. cxlii, page 444 (1936). 


Company, Limited, Reading, and has an output o! 
20 gallons per minute at a pressure of 50 Ib. per square 
inch. 

The propelling motor is of the well-known Thor 
croft ‘‘ Handybilly ” type, and has two cylindet 
34 in. bore and 4} in. stroke, and runs at 1,100 r.p 
Reduction gearing is incorporated, giving a norn 
propeller speed of 700 r.p.m., but in view of the slow 
speed required of the punt under operating conditions 
a variable-pitch propeller is fitted, this being supplied 
by Messrs. E. Cleaver, Bridge Engineering Works 
Swanwick, Hants. The engine lubricated by 
mechanically-driven oil pump, and, to ensure a silen 
exhaust, has a water-cooled exhaust pipe. All control: 
are led to the steering position and are so arranged, in 
conjunction with those of the sterilising equipmen' 
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that the punt can be operated by one man. A shelter 
is provided for the operator. This is open on the after 
side, but can be closed by a canvas screen in bad 
weather. The top of the shelter is readily detachable, 
if required. Lifelines are fitted to the punt, so that 
it can be used to assist distressed bathers. We under- 
stand that regular tests have demonstrated the efficacy 
of the sterilising plant, and that the diffusion is so 
thorough that it is possible to swim in the wake of the 
punt without being incommoded by an undue concen- 
tration of the chemicals employed. 








LABOUR NOTES. 


‘Tue writer of the editorial notes in the September 
issue of the Journal of the Amalgamated Engineering 
Union states that the accounts of the organisation for 
the latest half-yearly period show that the membership 
has increased by 26,211. The accounts indicate, he 
says, that the general fund has increased by 152,5951. 
and the superannuation reserve fund by 4,6291.— 
a total of 157,2241. The value of the aggregate funds 
is now, it is pointed out, 2,214,081/. Satisfactory 
although these figures appear to be, it is suggested that 
careful note should be taken of the changes which are 
taking place in modern industry. The normal unem- 
ployment figure may turn out to be very different 
from the figure which official statistics show to-day. 


“The problem for consideration,” the Journal 
continues “is, therefore, whether the Union 
should indulge in decorative effect by ignoring the 
opinions of others and yield to a limited clamour by 
increasing certain benefits, or should use the present sur- 
pluses to strengthen our foundations as a fighting unit 
able to offer some effective resistance to any attempts 
that may be made to depress our wages and conditions 
when the present boom in industry declines. As a 
democracy in action, we concede the right of every 
member to promote his particular philosophy, but 
whatever emerges from the recalled Rules Revision 
Committee, there will be many who will claim that a 
lot better could have been done and still leave nothing 
to brag about. Our own view is that extreme caution 
is necessary before embarkation into the unknown. 
The modifications of the donation benefit rule in 1935 
that links together for benefit purposes short periods 
of employment still remains to be calculated, and may 
prove far more costly in operation than is generally 
realised. As a measure of justice to short-time workers, 
it is to be commended, but the acid test to be applied 
to all ameliatory suggestions in the ultimate must be 
the financial one ; generosity in one direction can 
never be just if the result acts detrimentally in any 
other direction.” 

* This is,” the writer goes on to say, “ a vital subject 
in which our members are bound to take a lively 
interest. Without indulging in pessimistic forebodings, 
the simple experience of previous disputes amplifies 
and emphasises the need to tread warily. The memories 
of 1922 are still fresh in the minds of many members, 
and, while our action in fighting on that occasion was 
magnificent, our fundamental ailment was starkly 
revealed when the Union could no longer financially 
support our members who were heroically fighting for 
a principle. The smoking ashes of revolt arising from 
that contest still retain some of their bitterness, and 
have been the cause of more than one vindictive 
indication since that date. Notwithstanding any radi- 
cal difference of outlook, the background of any major 
dispute cannot be changed. Without adequate funds 
and a disciplined membership, the result is usually a 
foregone conclusion, and we shoild be a forlorn collec- 
tion with an element of hysteria if we attempted to 
ignore such elementary factors.” 





In August, the Home branch membership of the 
Amalgamated Engineering Union increased from 
74,547 to 279,046, and the Colonial branch member- 
ship from 24,860 to 30,240. The number of members 
in receipt of sick benefit decreased from 2,931 to 2,848 
and the number in receipt of superannuation benefit 
increased from 13,845 to 13,878. The number in receipt 
of donation benefit decreased from 1,428 to 1,324 and 
the total number of unemployed members increased 
trom 5,495 to 5,541. 


Between July 26 and August 24, the number of 
employed persons, between the ages of 16 and 64, in 
~ Britain decreased by 24,000 in coal-mining, and 

SS in steel melting, iron and steel rolling, &. They 
‘ncreased by 3,128 in the motor vehicles, cycle and air- 
re ift trades, As compared with the position at August 
“4, 1936, there were 67,926 fewer unemployed in coal- 
woe” 16,237 in engineering, &c., 11,825 in public- 
: TKS contracting, 9,047 in shipbuilding and ship- 
*pairing, and 8,633 in the iron and steel trades, 


A communication received by the International 
Labour Office at Geneva states that a National Federa- 
tion of Engineers’ Trade Unions, which was recently 
founded in France, is the first national organisation 
set up in that country exclusively for salaried engineers. 
The new organisation owes its existence to an Act 
passed on June 24, 1936, which, by stipulating that 
collective agreements must be discussed between em- 
ployers’ associations and organisations composed solely 
of wage earners, brought out the necessity for the 
setting up of engineers’ unions meeting this condition 
and, therefore, different from the associations of former 
pupils of engineering schools or the mixed engineers’ 
societies (including a minority of enployers) hitherto 
inexistence. At present over four-fifths of the engineer- 
ing profession in France are grouped in the follow- 
ing four national trade associations, namely, the Union 
of French Engineers’ Associations, the Union of Certi- 
ficated French Engineers, the National Federation of 
Engineers and Chiefs of Service, and the Union of Wage- 
Earning Engineers. 





The last-mentioned organisation alone has over 9,000 
members who are recruited from among certificated 
engineers and persons who, on account of their technical 
knowledge, are assimilated to certificated engineers and 
who are not employed as heads of undertakings, the 
aim of the Union, according to its regulations, being 
|‘ the protection of the trade interests of its members 
| and the general interests of the profession.” A large 
number of collective agreements applying either to 
engineers exclusively or to salaried employees and 
supervisory staff have been concluded asa result of the 
collective agreement for the metal-working industry of 
July 19, 1936. The preparation of these agreements 
was preceded by inquiries for which the Union of 
Wage-Earning Engineers consulted the district groups 
and trade sections from which its membership is 
constituted. An important part has also been taken 
in the study of social questions interesting engineers 
by the Catholic Engineers’ Association which, since 
1892, has specialised in the study of such questions. 
Two seats on the National Economic Council have been 
allotted to the Union of Wage-Earning Engineers. 


The National Federation of Engineers’ Trade Unions, 
which was set up in accordance with Chapter V, 
Section 1 of Book III of the Labour Code as a result of 
co-operation between the Union of Wage-Earning 
Engineers, the Union of Certificated French Engineers 
and the National Federation of Engineers and Chiefs 
of Service, now includes 22,000 of the 30,000 wage- 
earning engineers in France. The three associations 
are represented in the National Federation by 11, 10 
and 9 delegates, respectively. 





In the September issue of Man and Metal, the journal 
of the Iron and Steel Trades Federation, the editor 
deals with the report that the German Government 
has decided to embark on “ a scheme of planned control 
of the iron and steel industry which will include the 
development of a State enterprise of three great fields 
of low grade ore hitherto undeveloped and stated to 
be similar in quality to that to be found in Lincolnshire 
and Northamptonshire.” An important aspect of the 
development is, he suggests, “‘ that the products of the 
new plant are to be those that can be expected to 
meet the demand of a cheap steel market. This action 
of the German Government,” he goes on to say, “ would 
have been understood if the proposal had been to 
acquire the armament industry of the country, instead 
of which the scheme announced would seem to indicate 
the determination of Germany to enter the export 
market, which will have the Government Exchequer 
to draw upon if and when prices become unremunera- 
tive.” 





In these circumstances, it is asked by the writer, 
can the British steel industry be left to plan for itself ? 
“Can it,” he continues, “be left to plan for the 
country ? The oversight that is required must be 
directive. It must be far-seeing and thoroughly abreast 
of the advances in technical processes and of the 
increasing sense of the part which industry, especially 
the basic industries, must fill in the national economy. 
The State cannot divert itself of responsibility. The 
Bessemer process of steel] production was first developed 
in this country and then set aside, but it has been 
very largely’ employed on the Continent. To-day 
a modification of the Bessemer process, again 
developed in this country, is being copied in Germany 
and is to be put into practice on a scale that will make 
the Corby works relatively insignificant. If the leader- 
ship now possessed by the British iron and steel 
industry is not to be lost, the thoroughness with which 
| Germany is starting upon the re-planning of its iron and 
| steel industry must be emulated in this country.” 








A section of the report presented by the General 
Council to the Trades Union Congress at Norwich 
dealt with the subject of the employment of women 
in light engineering and the manufacture of electrical 
apparatus. There were, it was stated, over 300,000, 
and the conditions under which they worked called, 
it was claimed, for special consideration. In the 
discussion on the report, a resolution was moved, 
calling upon the General Council to begin immediately 
an intensified campaign of trade-union recruitment 
among all sections of women workers. Speaking in 
support of it, a Birmingham delegate of the General and 
Municipal Workers’ Union said that many women 
were forced into dull, monotonous occupations by the 
miserably low wages paid to their men folk. He had 
been appalled by the speeding up of women workers, 
which would leave its mark, he feared, on the rising 
generation. Women were often employed, he added, 
only because they represented cheap labour. The 
resolution was adopted. 


The Trades Union Congress at Norwich approved 
a composite resolution on workmen’s compensation, 
which expressed the view that reform was long overdue. 
Particular attention was drawn to three points: 
(1) The injustice of the present method of taking 
account of periods of unemployment and under- 
employment when completing average weekly earnings 
for compensation purposes ; (2) the scandal of compel- 
ling an injured workman to live on half-wages limited 
to a weekly maximum of 30s. during the period of 
incapacity, and the low value put on the life of workers 
killed in accidents ; and (3) the vexatious and expensive 
litigation associated with the present compensation 
system. The resolution urged that this subject should 
be removed by legislation entirely from the sphere 
of profit-making insurance, and that appointments 
as certifying surgeons should not be given to doctors 
associated in a professional or private capacity with 
any firm or industrial undertaking. 


Miss A. Loughlin moved a resolution deploring the 
attitude of the British Government in their continued 
opposition to the efforts being made to bring about a 
shorter working week, and their failure to give legislative 
effect to many of the important conventions adopted 
by the International Labour Office ; and that such 
failure was a gross betrayal of the purpose for which 
that office was founded. The resolution instructed the 
General Council to make every possible effort to get the 
40-hour working week established without any reduc- 
tions in wages, to develop a campaign with that end 
in view, and to give every possible support to all trade 
unions which at present were striving to secure a 
shorter working week; and called on the British 
Government to ratify the 40-Hour Week Convention. 





Mr. J. C. Little, the president of the Amalgamated 
Engineering Union, who seconded the resolution, 
said that they must not rely too much on Geneva, 
but must do a little themselves. Overtime was a 
bugbear. They had been startled by the evidence 
which they had received of the amount of overtime 
being worked. They were placed in a difficulty in 
asking employers for a 40-hour week when their mem- 
bers were eften working well over 100 hours a week. 
They were supposed to be doing this because of the 
national emergency, but that left him cold; they 
were doing it to make profits for the employers. To 
urge the 40-hour week as a means of reducing unem- 
ployment to-day was a weak argument. Employers 
could point to a shortage of labour in some cases. 
They should do, as the engineers would do in their 
next approaches to the employers shortly, ask for a 
reduction in hours of labour mainly because of the 
increased productivity of that labour. The increased 
productivity of labour was a consistent and ever- 
stronger argument. The resolution was carried. 





Mr. Fred Smith, general secretary of the Amalga- 
mated Engineering Union and chairman of the Standing 
Orders Committee, announced to the Congress that, 
in view of the declaration by the National Council 
of Labour on the subject of international policy and 
defence, the representatives of the Amalgamated 
Engineering Union had decided to withdraw their 
resolution bearing on that matter. Their resolution, 
it will be recalled, declared that it would be a crime 
to support the Government’s re-armaments policy. 


The Congress gave its support to a campaign for the 
introduction by the Government of a scheme for 
more comprehensive pensions for the aged, widows 
and orphans. The proposals were estimated to cost 
about 80,000,000/. a year, rising to 90,000,0001. at the 
end of ten years. They would provide for 1/. a week 
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Chemical Service Pipe 
for a single person and 35s. a week for a married couple, 
to be the full rates of pension for persons of sixty-five | 
and over qualified under the Old Age Pensions, Blind 
Persons and Contributory Pensions Acts, on condition 
that they retire from gainful occupation. 





ENGINEERING TRAINING AND 
EDUCATION. 


Chelsea School of Metallurgy.A prospectus and 
leaflets giving particulars of the courses in metallurgy 
und assaying at the Chelsea Polytechnic School of 
Metallurgy, Manresa-road, London, 8S.W.3, have 
recently come to hand. The School provides full-time 
degree and diploma courses in general metallurgy and 
assaying, and certificate courses in metallurgy and 
geology and in engineering metallurgy. Part-time 
courses, involving attendance for one or two afternoons 
« week, are also provided in assaying and on heat 
treatment. The courses available in the evening 
school are somewhat similar in scope and are suitable 
for candidates for University and various professional | 
examinations ; they also lead to Poly technic certificates. 
In addition, a junior course (for boys between 14 and | 
17) and a senior course in industrial metallurgy, and | 
special courses in electro-metallurgy and in fuel and 
refractory materials are provided. The autumn term 
begins on Monday, Ss pte mber 20. 





Northampton Polytechnic.—The Principal of the 
Northampton Polytechnic Institute, St. John-street, 
London, E.C.1, has sent us separate prospectuses deal 
ing, respectively, with the Northampton Engineering 
College, with part-time day courses in engineering, | 
and with evening courses in engineering. The Engi- | 
neering College provides full-time diploma and degre¢ 
courses, extending over four years, in civil, mechanical 
electrical and aeronautical engineering. The course | 
includes two summer periods, when students are placed 
in the works of industrial engineering firms. The 
part-time day courses are arranged for engineering 
apprentices and occupy one or more half-days per week. 
These courses lead to various course certificates and 
to National Certificates in mechanical and electrical 
engineering. The evening classes held at the Poly- | 
technic also lead to the award of National Certificates, 
to University degrees, and to the examinations of 
professional engineering institutions. Full particulars | 
of all the classes held, and time tables and information 
regarding fees, scholarships and students’ societies. 
wre contained in the prospectuses. The 1937-1938 
session commences on Septem ber 20 in the case of 
part-time day and evening students, and on Septem- 
ber 27 in that of full-time day students. 

Technical College, Brighton The calendar for the 
1937-38 session, recently issued by the Brighton 
echnical College, contains, among other particulars, 
those of a number of day and evening courses provided 
in the engineering department. The College is recog- 
nised by London University for degree courses in civil 
mechanical and electrical engineering, and also prepares 
students for the Ordinary and Higher National Certi 
licates in mechanical, electrical and gas engineering. 
Courses in building and structural engineering, pure 
science, chemistry and a number of domestic and com- 
mercial subjects are also available. The evening courses | 
commence on Monday, September 20, and the day | 
courses on Tuesaday, Eatenlioe 31. 
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14-H.P. Compressor Set; Messrs. CRosstey BROTHERS, 
LIMITED. 














Fic. 9. 6-H.P, Compressor Set; Messrs. Crosstey Broruers, 
LIMITED. 
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20-H.P. Two-CYLINDER MARINE ENGINE; MESSRS. 


J. anD H. McLaren, LIMIrep. 
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ULTRa-CENTRIFUGE ; Messrs. Super-CENTRIFUGAL ENGINEERS, 
LIMITED. 





5-H.P. Perrot ENGINE with REpuUCTION GEAR; MESSRS. 


Kryn anp Lany (1928), Limirep. 
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Fic. 


13. 


Bomer-FeEED ReeutatorR; Messrs. Dopsie, McINNES, 
LIMITED. 
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063.0.) “ENGINEERING LIMITED. 
Fic. 22. Frow Inpicator ; Messrs. TELCO 
Propvucts, LIMITED. 



































Fic. 25. Impact WELD TESTER; MESSRS. 
TENSOMETER, LIMITED. 
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Fic. 28. PrprestaL GRINDER ; MESSRS. 
Grimston Evectric Toots, LIMITED. Fic. 29. Exnaust-Gas THERMOMETER ; 
Messrs. NEGRETTI AND ZAMBRA. 





Fic. 26. Dovsie-ArmM Impact TESTER; MESSRs. 
TENSOMETER, LIMITED. 
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Fic. 43. ENpustriaL-Type Evecrric Truck; Messrs. RANSOMES, SIMS AND JEFFERIES, LIMITED. 

















Fic. 46. 25-KVA Spot WELDER; 
Messrs. HOLDEN AND Hunt. 




















Pia. 44. Drivine Unrr ror InpustRiAL Truck ; Messrs. RANSOMES, SIMS AND JEFFERIES, 
LIMITED. 

















Fic. 47. Two-Heap Rivet HEATER; 
Messrs. HeLpEN anp Hwent. 





























Fie. 45. Evevatine Untr ror Ixpustriat Truck ; Messrs. Ransomes, Sims AND JEFFERIES, Fic. 48. Parytinc EquipMeENT; Messrs. THE 
LIMITED. Agero Brusxn Company, LIMITED. 
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Fig. 59. 
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Fic. 58. Axtat-Frow Fan; Messrs. Fig. 60. 
Winsor Axta Fans, LIMIrep. Fias. 59 anp 60. InpusTRIAL SMOKE INDICATOR; Messrs. RADIOVISOR PARENT, 
LIMITED. 
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Fic. 62. ELecrricaALLy-DRIvEN PireE-BENDING MacHINE; Messrs. 


Fic. 61. Booster FoR ACETYLENE-Gas PLant; Messrs. C. 8. 
Masor, Roptnson anpD Company, LIMITED. 


MILNE AND Company, LIMITED. 
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SEAM WELDING MACHINE; Messrs. SoaG MACHINE Fic, 64. Spot-WELDING MacuIne; Messrs. SoaG MaAcuIne Too s. 
Toots, Limrrep. LIMITED. 
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Fic. 66. PorTABLE WELDING EQUIPMENT ; 
Messrs. ENGLISH ELEctTRIC Company, LIMIrep. 











Fie, 65. Mvuiit-Orerator We.pine EQuIPMENT; Messrs, Enousu EvLectri 
CoMPANY, LIMITED. 


























Fic. 67. Proyecror ror Gear TEETH ; Messrs, E. Lerrz (Lonpoy). Fic. 68. Vacuum Switcu anp SuRGE SuPPRESSOR ; 
Messrs. Sun-Vic Contro.ts, Liwtrep. 
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is no longer experienced when the frequency of the 
.| disturbing source lies outside the approximate 
|range of 20 cycles and 16,000 cycles per second. 
| These are only average figures, the values of which 
| commonly vary with the age of a person, who, with 
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|in character. For instance, when as many piano 
keys as can be covered by the hand are struck at 
|random, the noise which follows may be analysed 
into components, consisting of perhaps eight or | 
ten principal sounds, and each of these is a musical 
tone having a definite pitch-quality. Proceeding 


further, it would be found that each of the individual 
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an ear could derive none of the sensations which we 
associate with pitch and quality of tone. Hence it 
appears that the characteristic of a musical tone 
varies with the manner in which the simple 
components in a complex tone are distributed, and 
the resulting phenomenon is a noise when it lacks 
the coherence, continuity and pitch of musical tones. 
In other words, the nature of the boundary that 
separates these two classes of sound is psychological, 
and not physical. Notwithstanding, the subject of 
acoustics cannot be studied without recourse to the 
methods of physics. 

As is to be expected from the title of his Presi- 
dential Address to Section A of the British 
Association, on “Noise and the Nation,” Dr. 
G. W. C. Kaye presented an informative account of 
the methods used in the measurement and analysis 
of sound in general, and noise in particular. The 
difficulties which confront an investigator become 
evident when it is remembered that the noise of 
traffic in a street depends on its width, nature of the 
road surface, and height of the surrounding build- 
ings ; the noise varies also with the hour, day and 
season, the intensity being greatly reduced in rainy 
weather. As to the duration of a test for determining 
the mean noise-level, it increases with decrease in 
the general traffic noise. In busy streets the 
intensity is fairly constant, and a test extending over 
a few minutes would, on the average, suffice to 
obtain a mean value, though the passing of individual 
vehicles could not be detected on the record taken. 
When the traffic is light, the passing of each vehicle 
may, on the contrary, be identified on the graph, 
and a noise-value assigned to each type of vehicle. 
There are, however, limitations to this process of 
identification, since if two sounds occur simul- 
taneously with a mean difference of 10 decibels, 
the resulting disturbance is only 0-4 decibel greater 
than the higher value. Nor is it in general possible 
to neglect the relative positions of the recording 
instrument and the vehicles under observation, 
owing to the fact that with ordinary cars and 








commercial vehicles the engines give rise to the 
loudest noise, but this occurs in the direction of 
the exhaust pipe in the case of motor cycles and 
certain makes of “sports” car. It is scarcely 
necessary to add here that noise increases with the 


age of such vehicles, amounting to a difference of 
approximately 5 phons between new and old cars. 
This complex group of variables renders the problem 
of traffic noise difficult on the one hand, and 
extremely interesting on the other. 


Motor-driven vehicles, unfortunately, do not con- 


stitute the only source of annoyance in this respect, 
so that Dr. Kaye’s remarks have applications in 
many spheres of engineering. Passing to aircraft as 
another case in point, noise levels ranging from 
75 decibels to more than 100 decibels, may be 
encountered in the commercial types of machine, 
when measured inside the cabins and in the plane 
of the airscrews. 
and mechanism of the engine together contribute 
to the disturbance heard, tests have demonstrated 
that the high speed of the airscrews is an important 
factor. 
engine parts and propeller might make for a reduc- 
tion in the total noise, say, to a level comparable 
with that of loud conversation inside the cabin. 
There would still remain to be found a practical 
solution to the problem of silencing the exhaust, and 
this is not facilitated by the effect on the ear of high- 
frequency firing in aero-engines ; if air is disturbed 
by a sound-wave of 1,000 cycles per second, the 
motion becomes audible when the amplitude is as 
small as a hundred-millionths of a centimetre. 
is partly on this aecount that all cracks and open- 
ings should be avoided in the structure of aircraft. 
for if these exceed about one ten-thousandth of the 
superficial area of the cabin, they would admit 
nearly as much high-frequency sound as the re- 
mainder of a cabin fitted with panels having a 
40-decibel insulation at such frequencies. 


Although the engine, exhaust 


Appropriate changes in the design of the 


It 


An equally instructive problem is presented by 


pneumatic road drills, with which, although the im- 
pact of the hammer on the steel seems to be the 
principal cause of the noise heard by persons stand- 








sounds involves a number of simple components, 
so that a hundred separate tones might be implicated 
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ing near by, this dies away within a comparatively 
short distance. while the more or less continuous 
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effect of the exhaust penetrates to a greater degree 
into neighbouring buildings. Some information on 
the subject of tests of such drills has been given from 


time to time in our columns, as in our issue for | 
interesting point has | 


November 6, 1936. An 
been brought to our notice in this connection by 
Mr. A. T. Holman, of Camborne, who states that 
in June last year, with nine silenced breakers work- 
ing in Grosvenor-street, Westminster, no objection- 
able noise could be heard 50 yards away, but that 
a marked increase in the noise occurred when one 
silencer was removed ; the noise of the machine in 
question was found to exceed that produced to- 


yether by the other eight, at the same distance as | 


before. It follows that for practical purposes, the 
testing of these machines should be arranged with 
the recording instrument situated in an adjacent 
building, or at a corresponding distance from the 
breakers in each case. An opportunity might also 
be taken of carrying out the experiments during the 
winter months, for little is known about the com- 
parative merits of silencers under conditions when 
the exhaust is liable to freeze. 

Architects must view the subject from various 
angles, according to the size and class of building 
in question. When a large room or hall is under 
examination, first importance is to be attached to 
the amount of audible sound which is reflected from 
the walls and ceiling, because the sound should die 
out in two seconds or less, if good hearing is to be 
secured. As originally designed, the House of Com- 
left something more to be desired in this 
regard, whence the subsequent addition of a false 
ceiling, which successfully the 
trouble, to the extent of reducing the period of 
reverberation with a full house to about 1-5 second. 
The of Gothic churches illustrate another 
means of attaining the same end, where the ceilings 
ure formed by two plane halves meeting at such an 
angle as will break up the sound without initiating 
echoes by reflection from both sides of the roofs. 
But a slight acquaintance with the subject suftices 
to show that a hall may be good for speech, but bad 
for music, so that a knowledge of acoustics is invalu- 
able to architects engaged on this class of work. 
The simple view of the matter is that the acoustical 
properties of a hall, or indeed of any room, are 
influenced by the paths which a sound-wave may 
take in travelling from the source to the hearer, 
and this usually involves reflection, absorption and 
other modifications in the wave. If, in the first place, 
too much reverberation is present, speech becomes 
confused by the words running into one another ; 
if, in the second place, an excessive degree of damp- 
ing is introduced, by lagging the interior, the words 
are so clipped that conversation becomes dull and 
In circumstances, the aim 
clearly that of finding a happy mean in instances 
where a room is to be used for various purposes. 


mons 


vlass overcame 


roots 


unpleasant. these is 


When referred to dwellings, the chief trouble is 
commonly that of preventing externally-produced 
noises from entering by way of the doors, windows, 
and surfaces that react like diaphragms to sound, 
the principal ones of which were mentioned in the 
Lt is a remarkable fact that certain types 
of modern dwellings by no means conform to the 
practice in with damping and 
isolating noise, lacking as they do the heavy walls 
of older houses. The kind of building in mind is, 
objectiona ble it an 


address. 


best connection 


moreover, because acts as 
by impacts. The prevailing preference for a mini- 
mum of tapestry and upholstery in dwellings only 
aggravates the situation, showing what a wayward 


mistress fashion can be in the presence of science. 


Compromises must, of course, be made in instances | a 


where houses are situated in busy thoroughfares, 


one of which involves the use of sound-shadows, | care. 
such as are to be found, for example, in the courts | 


and quadrangles of old colleges. In thus exercising 
his sense of taste, an architect should value trees 
ind towers for their sound-shadows. 

\ solution to the problem lies mainly in the hands 
of local authorities, who should formulate by-laws 
with reference to the minimum permissible standards 
of acoustic insulation. The need becomes manifest 
when it is borne in mind that sound is easily propa- 
gated in steel-framed and _ reinforced - concrete 
buildings, covered with hard bricks and plaster, 





|of 3,412 mean B.Th.U. 


| 


effective conductor of sound, especially that caused | operation have exceeded 2,400 hours, the load factor 


| ning for less than this number of hours and figures 
| 








and fitted with long lengths of piping for welbetlasenien at a satisfactory rate. This tendency is 
and other services. Such structures, as already|further shown by the high load factor attained 
remarked, readily transmit noise, whether it be| by some of the more economical] stations. For 
initiated inside or outside the buildings. Improve-| instance, the figure for the Padiham station of the 
ment of any kind will no doubt lead to a corre-| Lancashire Electric Power Company is 70-2 


| sponding increase in cost, but this need not be | cent. and this is followed very closely by the Barking 
prohibitive, since the remedy consists in the appli- | B station of the County of London Electric Supply 


| cation of scientific methods, in contrast to labour | Company with 68-2 per cent. 


The total amount of 
p= material. The point is well elucidated by the 


electricity generated in the 442 stations during the 


experimentally determined result that a cavity| year was 21,649,693,157 kWh, compared with 
| partition composed of two 2-in. clinker slabs, | 18,993,474,436 kWh in 1935, an increase of 


ut 


|separated by a 2-in. air gap, and marginally insu-| 13-98 per cent. The percentage increase of 1935 
| lated by cork is acoustically as effective as a solid| over 1934 was 12-4 per cent., so that the result 
9-in. brick wall; if the insulation be omitted, both indicates the improved condition of industry 
however, the resulting figure is little better than | and the rise in domestic consumption. , 
that for a single wall of the same weight. It The total amount of fuel consumed was 13,791,560 
| of particular interest to note here that the tradi-| tons of coal and coke and 24,043 tons of fur I oil 
| tional partition of lath and plaster on each side | F 
|of wooden studding is acoustically superior to a| 
| homogeneous partition of the same weight. Floors, 
| like walls, are best when covered by a composite 
material or structure, which dissipates the energy 
carried by sound waves, and the point merits 
| special attention when the sound is due to impacts. 
| Maybe the prevention and insulation of noise 
| will subsequently lead to novel methods in vn 
| design and construction of all classes of buildings. | 
| Sufficient has been said to indicate that sound is 
closely related to turbulence in the air and disturbed 
motion in solids. It would therefore seem that 
further investigations might well be undertaken 
with the object of examining the physical mechanism 
by which sound is transmitted across an interface 
of air and solid material. The point naturally has 
|a bearing on the absorption of sound at oblique 
incidence, and the well-established boundary-layer | 
theory in aerodynamics may prove to be of service 
in the work. 


is 


These figures represent an increase of 10-5 per cent, 
and 1-2 per cent., respectively, over those of 1935 
The average fuel consumption of all steam stations 
was 1-57 Ib. and of all oil engine stations 0-76 lb. 
the figures in both cases being based on the kilowatt. 
| hours sent out, as already explained. Of the total 
| output, 19,626,634,873 kWh was sent out from 258 
steam stations, 59,923,717 kWh from 115 oil stations. 
and 665,789,659 kWh from 48 water-power stations, 
The percentage of the total generated in steam 
| stations was 95-6, compared with 95-33 in 1935, 
| while the amount generated in water-power stations 
was 3-24 per cent., compared with 3-29 per cent. 
|in the previous year. There was also a slight fall 
in the output from oil-engine stations, the amount 
sent out being 59,923,717 kWh, or 0-29 per cent. of 
| the total. The corresponding percentage in 1935 
was 0-35. 


It is satisfactory to note that the increase in 
| output was general over the whole country, except 
| in the north of Scotland, where there was a decrease 
|} of 2-91 per cent. The largest increase—74-28 per 


ELECTRICITY SUPPLY AND FUEL | °e"t-—was in South Scotland, and was due to the 
— - ts ~~ | starting up of further stations by the Galloway 


oa - > 
CONSUMPTION. | Water Power Company. More normal increases of 
Any delay in the publication of the return of | about 16 per cent. were registered in East, Central 
electricity generated at, and fuel consumed in, the | and Mid-East England. The output in South-East 
\ amaee stations of Great Britain during 1936, which | England—6,668,181,295 kWh—was over double 
|has now been issued by the Electricity Commis- | that in any other district, and the increase, 
sioners,* is probably explained by an interesting | 817,180,000 kWh, was also nearly twice that in 
change in the method of calculating the average | areas which are generally considered as being 
fuel consumption and thermal efficiency at the | more industrialised. 
| individual stations. For some time it has been felt | As regards individual stations, the Battersea 
| teas these aguses would be more valuable and | station of the London Power Company again headed 
represent the position more accurately if they were | the list with a fuel consumption of 0-97 lb. per 
|} calculated on the kilowatt-hours sent out rather | kilowatt-hour sent out. This already low figur 
| than _ those generated. Phe former basis has, would have been reduced to 0-92 lb. on the basis of 
| therefore, been adopted. The numbers of kilowatt- electricity generated and, therefore, compares 
hours generated and sent out are, however, both | favourably with the 0-96 Ib. reached in 1935 
given in the tables, the station load factor being No other station succeeded in reducing its consump- 
| also based on the latter figure. It is further explained | ¢ ign, pelow 1 Ib. per kilowatt-hour, though 22 stations 
that stations containing more than one type of reached Seure lb. This 
| plant have been classified in accordance with the | with 36 stations last year, but it must be remem- 
| type by which the major portion of the output is | bered that the different basis of calculation has 
| generated, and that where more than one class of | brought a number of stations below instead of above 
fuel is used, the actual fuel consumption has been this arbitrary line of demarcation. In _ thermal! 
| converted into an equivalent tonnage of the class | oficiency, the Mettemes chetien of the Leeda 
| of fuel from which the largest portion of the output Power Company also led with a figure of 27-68 pet 
was obtained. In calculating thermal efficiencies, . 


; val cent. This compares with 28-59 per cent. for 1935, 
a kilowatt-hour has been taken as the equivalent | which was calculated on the old basis. ‘The second 


- eye change load | place was occupied by the Dunston B station o! 
> — 4 " . » > yi r s - + . o . . "T 

also been made in the methoc c dete at he ae | the North-Eastern Electric Supply Company, wit! 
factor. In all stations where the annual hours o 26-87 per cent. compared with 27-2 


27-25 per cent. i 
1935, and nineteen other 








a below 1-5 com pares 


stations had figures 
exceeding 20 per cent. This compares with 32 
stations in 1935, but once again there were a number 
; ; of border-line cases. The station with the largest 
for fuel consumption and thermal efficiency have output was Battersea, with 996,000,000 kWh 
lso been omitted in these cases. Comparisons with | and a load factor of 60-8 per cent., though no 
the data of previous years, therefore, require some |}... than 1,783,000,000 kWh were sent out from 
|the two stations on the Barking site. Thirty-ont 
The present return deals with 442 generating | 4 i) engine stations had efficiencies of over 20 per cent-. 
stations, compared with 458 in 1935. The difference Yeovil heading the list with 31-3 per cent., which is 
~ accounted for by the closing of 27 stations, the better than the 31-78 per cent. obtained by the 
starting up of nine new stations, and the inclusion Machynlleth station in 1935, on the old basis 
of two stations which had previously been Opera- | This station ran for less than 6,600 hours. 
| ting on a non-statutory basis. The number of sta- 
| tions closed down is the same as in the previous year 
land centralisation of generation is, therefore, pro- 


has been based on the actual] hours of working. It 
has not, however, been calculated for stations run- 
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| * Generation of Electricity in Great Britain: Retu of | Buildings, Northumberland-avenue, London, 

| Fuel Consumption and Units Generated. London: H.M. | shows that 46,764 new road motor vehicles were rei® 
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NOTES. 
EXTENSIONS AT BaTTERSEA GENERATING STATION. 


Tue Battersea generating station of the London 
Power Company contains 243,000 kW of plant, 
which is operated on the straight regenerative 
cycle with steam at a pressure of 600 Ib. per square 
inch and a temperature of 850 deg. F. The feed is 
heated to about 340 deg. F. in several stages and the 
condenser vacuum is 29-1 in. During 1936 the 
station generated 1,050,147,270 kWh with a thermal 
efficiency of 29-14 per cent., and was therefore the 
most efficient steam station in the country. Never- 
theless, in designing the extensions, which have 
now been approved by the Electricity Commis- 
sioners, Sir Leonard Pearce, the engineer-in-chief 
of the London Power Company, is proposing to 
incorporate still further improvements in the heat 
cycle with a view not only to increasing the efficiency, 
but, what is equally important, ensuring reliability, 
low repairs and maintenance, ease of operation, 
reduction in space occupied and less capital cost. 
Asa result of careful consideration of all these factors 
he has decided to continue employing the straight 
regenerative steam cycle, but to make considerable 
increases in the steam pressure and temperature. 
One, and later two, boilers with an output of 500,000 
lb. of steam per hour at a pressure of about 1,420 Ib. 
per square inch and a temperature of 965 deg. F. will 
therefore be installed. This will be fired by retort 
stokers and will have a very large water-cooled 
combustion chamber giving a low heat release ratio. 
The temperature of the feed water will be 400 deg., 
and the boiler will be provided with a two-stage 
superheater arranged for accurate control, as well 
as with an economiser, air heater and duplicate 
forced, induced and secondary fans. Flue gas 
washers will also be installed. Steam at 1,350 Ib. 
per square inch and a temperature of 950 deg. F. 
will be supplied to a 100,000-kW turbo-alternator, 
the high-pressure section of which will comprise a 
16,000-kW single-cylinder unit running at 3,000 
rpm. This will exhaust at 600 lb. per square inch 
to a low-pressure section, which will comprise a 
two-cylinder unit running at 1,500 r.p.m. and driving 
a 78,000-kW main and a 6,000-kW house alternator. 
Intermediate steam receivers will be provided 
between the high-pressure exhaust and the low- 
pressure inlet, and will be cross-connected to the 
existing 600 Ib. mains. It will therefore be possible 
to operate either the high-pressure or the low-pressure 
unit independently. The low-pressure turbine will 
exhaust to a two-pass condenser with a total cooling 
surface of 70,000 sq. ft., using 3,200,000 gallons of 
circulating water per hour. Feed heating will be 
effected on the closed-circuit system, the four high- 
pressure heaters being designed for a pressure of 
1,700 lb. per square inch on the water side. They 
will be arranged on the discharge side of the feed 
pumps, thus saving power and allowing the pumps 
to be operated at a temperature of 212 deg. F. The 
extension will involve the construction of a new 
building, the architectural features of which will 
follow the lines of the first half of the station. 
Internally, new features will be embodied with a 
view to improving the general effect. 


THe PRoGRESS OF THE MARINE ENGINE. 
More than once, in preparing references to ship- 
building and marine engineering work in the United 
“tates, we have been impressed by the proportion 
of responsible positions in these industries held by 
men of English or Scottish birth and training. 
he election of Mr. Stephen J. Pigott, D.Sc., as 
president of the Institute of Marine Engineers is a 
reminder, however, that the international traffic in 
technical skill is not exclusively unidirectional, for 
Dr. Pigott, for many years engineering director and 
now director-in-charge of the Clydebank shipyard 
t Messrs. John Brown and Company, Limited, is 
an American by birth, and the doctor’s degree 
which was conferred upon him last year, honoris 


comment from first-hand knowledge upon the 
latter half of the ‘Three Score Years of Deve- 
lopment in Marine Engineering,” surveyed in his 
presidential address to the Institute on Tuesday, 
September 14. The subject is one that has been 
rendered familiar by several recent addresses of a 
reminiscent order, and the majority of the out- 
standing events in the sequence are fairly general 
knowledge, but the chronological division into 
decades brought into prominence certain details 
and characteristics not always accorded their true 
significance. For example, the influence of ample 
supplies of cheap steel, in the late ’seventies and 
early ‘eighties, was a factor of great importance in 
engineering as well as shipbuilding progress. In 
1860 steel cost 20/. per ton ; by 1885 it was obtain- 
able at 6/, 10s. The introduction of the marine 
evaporator, also, played a considerable part in 
enabling long-voyage steamers to take better 
advantage of the improved fuel consumptions 
achieved by multiple-expansion engines than would 
have been possible otherwise. The influence of 
the Curtis turbine itself, in bringing about present 
standards of steam pressure and temperature 
in marine-turbine design, is a point on which 
more could have been said. The address did, 
however, bring out the variety of the separate 
innovations which, gradually acquiring the status 
of *‘ standard practice,’’ have now become integral 
parts of the world-wide science of marine-engine 
design ; the increasingly accurate and elaborate 
equipment that must be possessed by the modern 
engine-builder, of which the inspecting and testing 
apparatus is not the least important; and the 
changes in design that have made the manage- 
ment of marine machinery a matter of diagnosis 
from gauge indications, so little is there to be 
seen in actual motion. The greater dependence 
of the modern ship upon shore resources for 
maintenance and repair, as a result of refinements 
in design and material, although it may become 
a serious question, is no new one; the same 
disadvantage applied to the first steamers to 
compete in a world of sail, but they survived. 


New HEADQUARTERS OF THE [INSTITUTION OF 
AUTOMOBILE ENGINEERS. 


It was appreciated some time ago that the growth 
of the Institution of Automobile Engineers would 
involve the provision of larger premises than those 
occupied since 1923 in York Buildings, Adelphi, 
and in the autumn of 1936, a committee under the 
chairmanship of Mr. P. C. Kidner was appointed 
to find new premises. A number of properties 
was inspected, and it was finally decided to acquire 


with the addition of the meeting hall, should be 
sufficient to meet the needs of the Institution 
for a considerable number of years. Mr. Kidner 
took the opportunity of the opening ceremony 
to point out that the Council would be grateful 
for gifts of models, plans, engravings, and so on, 
of particular historical interest to automobile 
engineers, to form the nucleus of a collection in the 
new headquarters. As it is very possible that 
many such objects may be in the hands of those not 
directly associated with automobile engineering, 
we venture to give the appeal wider publicity 
in the hope that a collection may be made worthy 
of the importance of the industry which the 
Institution represents. 
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MEETING AT NOTTINGHAM. 
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ATR - CONDITIONING. 





WHEN the meeting was resumed on the morning 
of Monday, September 6, the chair was taken by 
Sir Alexander Gibb and the first item on the pro- 
gramme was a paper by Dr. Oscar Faber, O0.B.E., 
on “ Air-Conditioning.” ‘This paper will be re- 
printed in a subsequent issue of ENGINEERING, 
but we may here mention that in it the author 
explained that air-conditioning involved the 
increase or decrease of both temperature and 
humidity, and also pointed out that in many cases 
filtration of the air was also necessary. He described 
the conditions which were generally accepted as 
necessary for comfort and discussed the relative 
merits of alternative systems adopted for each 
process. Special reference was made in the paper 
to recent air-conditioning installations in the Bank 
of England and in the Queen’s Hotel, Leeds. The 
difficulties encountered in large cinemas and in 
buildings in tropical countries were also referred to. 
After Dr. Faber had read his paper he showed and 
explained a number of lantern slides illustrating 
the air-conditioning plant at a bank in Hong Kong, 
the plants at India House and the head offices 
of Lloyds Bank in London, and at the Bank of 
England. 

After thanking the author for his paper, the 
Chairman invited Dr. Ezer Griffiths, F.R.S., to 
open the discussion, but pointed out that the time 
available was very short. Dr. Griffiths, after 
mentioning some unusual biological applications 
of air-conditioning, pointed out that one of the 
difficulties connected with air-conditioning was 





the whole of 12, Hobart-place, Eaton-square, 
S.W.1. This building was erected by Messrs. 
Trollope and Colls, Limited, in 1909, and comprises 
a basement, ground floor and four upper storeys. | 
As at present arranged for the Institution, the 
first floor is occupied by the council room and a 
library, and the remainder of the building is devoted 
to offices with the exception of a kitchen and care- 
taker’s residence in the basement, and a duplicating 
room and a staff luncheon room on the fourth floor. 
It is hoped, however, shortly to incorporate a 
meeting hall to seat up to 160 persons. It is 
proposed to obtain the area required for this room 
by building over an existing garden at the back, 
and by extending the room so formed into the 
basement by the removal of the intervening wall. 
The proposed new hall would also incorporate the 
rear portion of the ground floor, which would be 
utilised as a balcony. It may be mentioned that 
the hall so formed would be sufficiently large to 
accommodate the present normal attendance at 
an ordinary meeting, so that only such events as 
the inaugural meeting each session and joint 
meetings with other societies would have to be 
held in other premises. The new premises were 
Officially opened by the retiring president of the 





‘ausa, 18 that of Columbia University, New York. 
He has been associated with British engineering 
Practice for nearly thirty years, however, having | 


med the staff of the Clydebank yard in 1908 as| the premises. Members accustomed to the Adelphi 


“” expert on Curtis turbines, for which Messrs. | premises, in which it was necessary to combine the | 
had acquired the} council room and library, will appreciate the 
Briti: h licence from the inventor, Mr. Charles | provision of separate rooms for these purposes. The 
G. Curtis, and was in a position, therefore, to| premises have been redecorated throughout, and 


John Brown and Company 


Institution, Capt. J. 8. Irving, on Tuesday, Septem- 
ber 7, and a large number of members and their 
friends took advantage of the opportunity to inspect 











| in the United States. 


its high cost and referred to the advantages of small 
portable units for cooling and de-humidifying the 
air. He advised engineers to look into that side of the 
matter, which, he said, was being fully investigated 
Another aspect which should 
be looked into was the elimination of fine dust, 
and even bacteria. A colleague of his had suggested 
that it was possible that engineers did not pay suffi- 
cient attention to the turbulent motion of the air 
in a room; the gentle massage of the skin due to 
this motion, he thought, might be beneficial. Dr. 
Griffiths then illustrated and described apparatus 
he had employed to maintain a constant humidity 
in a chamber used for experimental purposes. 
In this the extension and contraction of a strip of 
goldbeaters’ skin due to variations in humidity 
was made to open and close a pair of electrical 
contacts which controlled the supply of dry or 
moist air to the chamber. He also showed slides 
to illustrate the rate of increase in the weight of 
vellum in atmospheres of different humidities, 
the rate at which silica gel picks up moisture and the 
rate at which it can be dehydrated at different 
air speeds and temperatures. Other matters 
dealt with included the changes in the dimensions 
of materials, such as leather, with the humidity 
of the atmosphere, the extension of strip materials 
at various humidities, and the comparison of data 
for the extension of hair, voldbeaters’ skin, fibre 
and fir cones. The information on these interesting 
points was given rather hurriedly, from lack of time, 
and Dr. Griffiths concluded by remarking that 
engineers who were considering the question of air- 
conditioning seriously would have to extend their 
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knowledge very considerably into other branches|no other case in which it occurred. 
of science. | eases, he thought, lubrication was of the boundary 
The Chairman, inviting Dr. W. Hancock to|type. Finally, he inquired if film-lubrication 
speak, said that engineers and physicists would | conditions would exist in the new Bakelite bearings 
have to work together on the problems involved in| using water lubrication with fine clearances. 
air-conditioning. Dr. Hancock referred to the| professor C. H. Bulleid asked for information | 
conditioning of air in deep mines, where, he said, | regarding the shape and disposition of the oil 
the miners might have to work in a temperature of | grooves used in the author's experiments, and 
100 deg. F. An attempt had been made at air-| Professor Cramp, in closing the discussion, said he 
conditioning in the Morro Velho Mine in Brazil,| would like some further information on one or two 
using CO, refrigerating plant installed on the | points. He first remarked that the authors’ paper | 
surface. The plant, however, was of too small a| afforded a good example of a matter referred to| 
capacity to be effective. Continuing, Dr. Hancock | during the discussion on education held on the | 
said that much discussion had been taking place | previous Friday morning, viz., the high cost of | 
regarding the relative advantages of installing | engineering research work. Without considerable | 
refrigerating machinery underground for air-|fynds and much time, it would be impossible to 
conditioning purposes or employing de-humidified | carry out experiments such as those described in 
compressed air for driving underground machinery. | the © paper. He noticed that the authors had 





In most | 


At the East Rand Proprietary Mines in South Africa, 
a refrigerating plant of 6,000,000 B.Th.U.’s capacity 
had been installed, and at the Magna Copper Mine, 
Superior, Michigan, the plant employed was of 
300 tons capacity. He had been responsible for 
training men in the use of self-contained breathing 


adopted steel on steel and wished to know why 
that had been done. They had referred to the 
question of vibration and Professor Cramp inquired 
if they had considered the results obtained by | 
Professor David Robertson at Bristol. It would 
also be of interest to know the range of values of 


apparatus and he suggested that air-conditioning | ,, used and he would like to know something 
installations using refrigerating plant in which} apout the class of oil employed. If it were not | 
noxious gases might be employed should be put possible to give the name of the brand, the viscosity 


down in consultation with the local fire brigade. 


THe Atvtirupe-Recorp FLicnrt. 


| assumed or measured might be mentioned. He 


| 
| 


then invited Dr. Swift to reply. 
Dr. Swift, in his reply, explained that Dr. Hasle- 


The Chairman then stated that the time allotted | grave had given only a summary of the paper and 
to the paper had elapsed and invited the Recorder, | mentioned that the answers to a number of the | 


Wing-Commander Cave-Browne-Cave, to make a 


questions asked would be found in the printed | 


statement regarding the paper entitled ‘“‘ Problems of copies of the paper which had been distributed. | 


the Altitude-Record Flight,” by Mr. A. Swan, 
B.Sec., A.M.Inst.C.E., which formed the next item 
on the programme. The paper was reprinted in 
full on page 280 of our last week’s issue. Wing- 
Commander Cave-Browne-Cave said that this was 


the only aeronautical paper for presentation during | obtain coefficients which could be made use of. 
the session and added that since the author had | fe had also expected to have been called to account 


been requested to prepare a paper on high-altitude | 


flight, the world’s altitude record had been regained 
for this country and the title had been altered 
accordingly. As Mr. Swan was unable to be present, 
he had asked Mr. R. H. Weir to deliver it for him. 


| 


Mr. Weir then read the paper and explained the | 


illustrations with the aid of lantern slides. 

At its conclusion the Chairman thanked the 
author for preparing the paper and Mr. Weir for 
the manner in which he had presented it. It was, 
he remarked, an excellent paper on a subject in 
which all were interested, but unfortunately there 
practically no time for discussion. Wing- 
Commander Cave-Browne-Cave said the object of 
the discussions, he thought, was to acquire addi- 
tional information or to make suggestions which 
might be of assistance to the author. This par- 
ticular paper, however, was of such a specialised 
character that it would be hardly possible to make 
any suggestions that would be of much assistance 
to the staff at Farnborough. 
that there could not be much discussion. All must 
be impressed with the thoroughness with which 
the work had been carried out and must admire 
the way in which the paper had been prepared. In 
conclusion, he congratulated Farnborough on what 
had been accomplished. 


was 


SLEEVE-Bearine Lusrication. 

At this point Sir Alexander Gibb had to leave the 
meeting to keep another engagement and for the 
remainder of the morning the chair was occupied 
by Professor W. Cramp. 
was one by Professor H. W. Swift, D.Sc., and Dr. 
H. L. Haslegrave, entitled ** Experiments on Sleeve- 
Bearing Lubrication.’’ We reprint this paper, which 
was presented by Dr. Haslegrave, on page 325 of 
this week's issue of ENGINEERING, so that it is 
not necessary to refer to its subject matter here. 

Mr. J. G. Rolinson, who was invited by the 
Chairman to open the discussion, said it was known 
that there must be a pressure between the journal 


and the bearing with film lubrication, but asked | : 
| bearings with small clearances and water lubrication, | Hall of the Department of Applied Science of 


what was the effect of ordinary working conditions on 
the film; was film lubrication an ideal condition 
which was not obtained in practice ? 
that film lubrication might be obtained in 
ease of large turbo-machinery, but could think of 


| The cost of the apparatus to the Bradford Technical 


| been received from some Sheffield steel firms and 


He thought therefore | 


He had expected to have been asked about the 
Kingsbury factor and explained that it was used 
because mathematicians had obtained equations 
which they could not solve. It was possible, how- 
ever, to obtain an electrical analogy and solve this to | 


for giving the pressure obtained by graphical inte- 
gration as 3,002 lb. in the diagram, Fig. 15, and 
explained that, while this was the figure actually 
obtained, the accuracy was only of the order of 
10 lb. With regard to the cost of the apparatus 
and the work involved, he explained that they were 
indebted to the work of many previous investi- 
gators, particularly that of Professor Goodman, but 
it was true that a lot of work had been carried out. | 


College did not exceed about 50/., as assistance had 


from a number of manufacturing firms in Bradford. 
They had used steel on steel because with these 
materials there was no likelihood of seizure and 
the main reason for using Nitralloy for the bush and 
a relatively soft steel for the journal was to ensure 
that any wear which occurred would be more on 
the journal than on the bush and the cylindrical 
form of the latter would not be altered. They had 
been in touch with Professor Robertson, but thought 
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Bulleid, Dr. Swift said the oil groove used was of 
rectangular section } in. deep and 3 in. wide. This 
form had been employed because they had conten. 
plated using a key to reduce the length of the 
groove, but this had not been done. 

This concluded the programme 
morning meeting and after the Chairman had 
thanked the authors the meeting was adjourned, 
In the afternoon the members visited the Research 
Laboratories of the London Midland and Scottish 
Railway at Derby, the Bar-Lock Factory, or the 
Stanton Iron Works, Limited. In the evening a 
visit to the North Wilford Power Station was 
arranged. 


for the M« mday 


ELECTRICAL VIBRATIONS. 
At the meeting held in the morning of Tuesday, 
September 7, the chair was again occupied by Sir 
Alexander Gibb, and the first paper taken was one 


| by Professor E. W. Marchant, entitled ‘“ Electrical 
| Vibrations and Their Application in Television.” 


In the paper, which will be found on page 330, a 
description was given of the methods employed for 
producing electrical vibrations of various kinds and 
the action of the dynatron oscillator was illustrated 
by means of a hydraulic model provided with a valve, 
the controlling force on which diminished as the 
valve opened. The principle of the thyratron- 


|controlled time base used with a cathode-ray 


oscillograph in a television receiver was illustrated 
by another hydraulic model. Reference was also 
made to the vibrations used in one form of electron 
camera. The arrangements for focusing the photo- 
electric image so as to produce the necessary photo- 
electric currents were explained, and also the need 
for using short waves and the corresponding limit 
of distance to which television can be transmitted. 

In presenting his communication, Professor 
Marchant explained that it was not a paper but an 
account of certain vibrations and a study of their 
application in television. There was, he said, 
nothing very new in it, with the exception of the 
models. In the course of his lecture, Professor 
Marchant demonstrated the principles of television 
by using a cathode-ray tube to scan a number of 
photographic transparencies, the light, after passing 
through the latter, being received on a photo- 
electric cell. The photo-electric currents from the 
latter were passed through a nine-stage amplifier 
to a larger cathode-ray tube, on the screen of which 
the photographs were reproduced. The photo- 
graphs transmitted were portraits of Sir Oliver 
Lodge, Sir Ambrose Fleming and Michael Faraday, 
and they were quite easily recognisable although 
only 90-line scanning was employed. 

Sir Alexander Gibb thanked Professor Marchant 
for his paper and invited Professor Cramp to speak 
on it. Professor Cramp, after calling attention to 
the large amount of work involved in preparing a 
lecture and demonstration such as had been wit- 
nessed, referred to the two hydraulic models 
demonstrated by the author and mentioned that 


| his work was more concerned with certain critical |} jad shown two rather simpler models at the 


The next paper taken! 


He thought | 
the | 


| ordinarily fine clearances. 


speeds, whereas they had found vibration to occur | [oeds Meeting of the British Association in 1927, 
at all speeds. This was due to the instability of| y it) which similar effects could be obtained. 
the oil film itself, but this point was being investi- | po, particulars of these we must refer our readers 
gated further. The range of speeds used was |to page 314 of our 124th volume (1927) and to the 
given in the printed paper and was from 50 r.p.m. | jgsue of The School Science Review for March 1932. 
to 1,200 r.p.m.; @ referred to the angular velocity page 267. These models, Professor Cramp remarked, 
in revolutions per second. The type of oil used | did not involve the use of springs and worked very 
was a medium machine oil, and particulars of it | satisfactorily. 

were given in the paper. Mr. Rolinson had asked | . 
whether film lubrication was obtained under | 
ordinary working conditions. In reply, Dr. Swift 
said that bearings for turbo-machinery were designed 
on the assumption of film lubrication, and the more 
important bearings of electrical machinery were | 
all designed more or less on the same theory, with 
the addition of experimental data. If boundary 
lubrication were continuous the temperature would | ConTINUING our account of the recent 
rise so that seizure would occur. With regard to | meeting of the Institute of Metals, held in Sheffield. 
clearance and eccentricity it was correct that | we have now to deal with the first session for the 


(To be continued.) 








THE INSTITUTE OF METALS; 
SHEFFIELD MEETING. 


(Continued from page 292.) 


autumn 


| clearance could be greater with oil of higher viscosity | reading and discussion of papers which open d at 


September 7, in the oe 
the 
Mr. W. R. Barclay. 
As the 


and at higher speeds. In the case of Bakelite | 10 a.m. on Tuesday, 
film lubrication undoubtedly occurred and the | University, St. George’s-square. 
fact that the clearances were small did not affect | the President, again occupied the chair. 
the matter : film lubrication could exist with extra-| official business had been transacted on the previou 


| . ‘ > ting 
In answer to Professor! evening. as related on page 291, ante. the meet 
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at once proceeded to the reading and discussion of 
the papers on the agenda. 
CopPreR-NICKEL-ALUMINIUM ALLOYS. 

* Copper-Rich Nickel-Aluminium-Copper Alloys. 
Part I.—The Effect of Heat-Treatment on Hardness 
and Electrical Resistivity,” was the title of the first 
paper taken. It was by Dr. W. O. Alexander and 
Professor D. Hanson, and was read in abstract by 
Dr. Alexander. The authors stated that some 56 
copper alloys, containing quantities of nickel and 
aluminium varying up to about 10 per cent. by 
weight of each metal, had been cast and extruded. 
The primary object of the investigation was to study 
the factors governing the hardening of the alloys, 
while a secondary object was to examine the scope 
ofelectrical resistivity measurements for the accurate 
determination of solid-phase limits in a ternary 
system. The results indicated that above 800 deg. C. 
all the alloys consisted of uniform a solid solution. 
The limit of a solid solubility had been found to 
decrease with decrease of temperature, the greatest 
decrease occurring over the temperature range 
750 deg. to 550 deg. C. The limit of a solid solution 
at 400 deg. C., and below, was of the order of 1-5 per 
cent. nickel and 0-2 per cent. aluminium. The 
disposition of alloys showing maximum hardening 
capacity, together with minimum electrical resis- 
tivity agreed with the optimum ratio 4: 1 nickel to 
aluminium suggested by Brownsdon, Cook and 
Miller in a paper read before the Institute in 1933. 
The changes in electrical resistivity and hardness, 
on annealing at lower temperatures alloys quenched 
from 900 deg. C., were similar to those occurring in 
other age-hardening systems. 

The President, who opened the discussion, stated 
that the work of Drs. Brownsdon and Cook and of Mr. 
Griffiths and Dr. Pfeil and their collaborators had 
already shown the potential industrial importance 
ofthis series of alloys. The authors had gone farther 
and had given results obtained in an investigation 
on the effect of heat treatment on the hardness and 
electrical resistivity of the alloys. 

Dr. C. H. Desch, F.R.S., thought that, while the 
authors’ results were interesting from an empirical 
pint of view, metallurgists should be in a position 
togomuch farther. In all their diagrams the authors 
had given percentages by weight, whereas, if they 
had dealt with atomic percentages it would have 
been possible to begin to see what was the cause 
of changes in the alloys. Bradley, at Manchester, 
by using the X-ray method for investigating various 
ternary systems making up such quaternary 
systems as iron-nickel-aluminium-copper, had shown 
the importance of the atomic relations between 
constituents which separated and the effects, both 
on mechanical hardness and on electrical and 
magnetic properties, which were produced by these 
ratios. The electronic-atomic ratios in these several 
phases could be used to explain many phenomena. 
He would like to recommend all metallurgists 
interested in this subject to study the important 
papers published by Bradley and others, largely 
under the inspiration of Professor W. L. Bragg. 
As Bradley was joining the metallurgical staff 
at the National Physical Laboratory, this work 
would be continued at Teddington. In Dr. Desch’s 
opinion, the subject of metallography was under- 
going a change which would enable it to progress 
very much more rapidly in a few years time. 
While the authors’ results were quite satisfactory, 
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effort between an industrial firm and a scientific 
laboratory. Dr. Alexander, who also briefly 
replied, said that they had done work on the 
electronic-atomic ratios, as suggested by Dr. 
Desch, about a year previously, and had obtained 
quite interesting results. 


Tue NICKEL-ALUMINIUM SYSTEM. 

The second paper considered dealt with ‘“ The 
Constitution of the Nickel-Aluminium System.” 
It was by Dr. W. O. Alexander and Mr. N. B. 
Vaughan and was presented to the meeting by 
the latter. The authors stated that the system 
nickel-aluminium had been studied by thermal 
and micrographic methods, and a hitherto un- 
suspected phase had been found to exist, con- 
taining 84-5 per cent. to 87 per cent. of nickel, and 
probably corresponding to the intermetallic com- 
pound Ni,Al (86-7 per cent. nickel). Otherwise 
the diagram remained substantially as determined 
by Dr. Gwyer in 1908, except that the compound 
described by him as NiAl, was shown to be Ni, Als. 
A change in solubility of nickel in NiAl caused 
alloys with 80 per cent. to 85 per cent. nickel to 
exhibit a suppressed structure, when quenched from 
temperatures exceeding 1,150 deg. C., and to 
undergo hardness changes on heat treatment similar 
to those which occurred in the suppressed f phase 
of the copper-aluminium system. Some prelimin- 
ary observations suggested that the nickel-rich 
alloys might possess desirable heat-resisting pro- 
perties. 

The discussion was opened by Dr. A. G. C. 
Gwyer, who said that the present paper showed 
the importance of reviewing thermal equilibrium 
diagrams at intervals. It was, however, astonishing 
to find how good was the agreement between the 
results obtained with the somewhat “ feeble” 
apparatus available 30 years ago and those obtained 
with modern equipment. It was truly remarkable 
that the old diagram had stood up so well. He 
would like to see the corresponding cobalt-alu- 
minium system re-investigated. 

Dr. W. H. Hatfield, F.R.S., stated that he also 
remembered the apparatus available at the time 
when Dr. Gwyer produced his diagram and the work 
done with such equipment was in reality most 
accurate and had laid the foundations of our 
present thermal equilibrium diagrams. Even at the 
present time, when dealing with alloy systems, 
metallurgists were at the mercy of the purity of the 
metals provided. It was quite likely that in another 
30 years the diagrams would have to be determined 
once again with still purer metals than were now 
available. Ferrous metallurgists were interested 
in most of the metals produced and used by the 
non-ferrous metallurgist, and steels were being 
made at the present time containing from 70 per 
cent. to 80 per cent. of added elements. In this 
connection he would like to make a slight criticism 
of the Institute of Metals on its policy at the Shef- 
field meeting. He thought that the Institute 
might have ascertained whether a paper were 
available which would bring about a first-class 
discussion with ferrous interests. Viewing the 
programme, they did not appear to have done this, 
although there was a paper of the type he had in 
mind available, namely, that by Mr. Vaughan on 
inverse segregation—and this was to be taken as 
read. Such a subject was worthy of a joint dis- 
cussion by the Lron and Steel Institute and the 





they would have to be translated into a somewhat 
different form before they were likely to have a 
general value. 

Dr. H. W. Brownsdon said that a prodigious 
amount of work had been put into the paper. The 
research had been initiated in the laboratory of 
Messrs. I.C.I. Metals, Limited, Witton, but as such 
work could not be properly dealt with in an indus- 
trial laboratory, they had asked Professor Hanson 
and Dr. Alexander to undertake it. The casting, 
at the works, of some 60 alloys, followed by extru- 
— drawing into wire, had involved months of 

ork. 

Professor D. Hanson, in a brief reply, thanked 
Messrs, [.C.]. Metals, Limited, for having made the 
investigations possible. The research was one 
_— it would have been difficult for Birmingham 
~hiversity to carry out unaided. It had con- 
stituted an interesting example of co-operative 








Tuesday morning. The author, Mr. L. Kenworthy, 
stated that the measurement of the protective 


Institute of Metals, in London or elsewhere. 

The last speaker, Mr. A. J. Murphy, said that the 
authors had been fortunate in having access to a 
high-frequency induction furnace for the prepara- 
tion of some of their alloys. In the past, the lack 
of such equipment had greatly hindered work of 
this type. Nevertheless, he agreed with Dr. Gwyer 
that one could look back with satisfaction on earlier 
work done with more elementary equipment. After 
a brief reply from Mr. Vaughan, the President said 
that Dr. Hatfield’s suggestion for a joint discussion 
on inverse segregation would receive sympathetic 
consideration. 


Tue TesTInG or Zinc CoaTINGs. 


“The Methods of Testing Zinc Coatings” was 
the title of the third contribution considered on 
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value of zinc coatings on iron and steel, other than 
by accelerated corrosion tests, was carried out by 
examination of certain properties of the coating, 
namely, average weight, uniformity, structure, 
and porosity. Methods for determining average 
weight mostly depended on direct weighing of the 
sample before and after the coating had been re- 
moved. Other methods made use of the heat 
developed, or the gas evolved, during the dissolution 
of the coating in acid. The most satisfactory 
method yet published for measuring the properties 
of weight and distribution, provided that the 
material was in the form of sheet or wire, was the 
recently developed Britton’s electrolytic test, in 
which the time taken to remove the coating with a 
known current density was used. 

This method possessed the particular advantages 
of providing a quantitative evaluation of the dis- 
tribution of the coating, as apart from the average- 
weight figures given by chemical stripping methods. 
Chemical methods of dissolution, depending on a 
time factor for the determination of thickness, 
were not applicable to coatings partially or entirely 
composed of alloy layer, on account of the variation 
in the rate of dissolution with composition. They 
might be suitable, however, for the measurement of 
uniformity, as was the case with the copper-sulphate 
(Preece) test. The electrolytic test, on the other 
hand, removed the same weight of coating per 
unit time irrespective of composition. 

Structure was preferably determined by metallo- 
graphic examination while the weight of the com- 
ponent layers of the coating might be determined by 
the electrolytic test using potential measurements. 
Owing to their relative uniformity of structure and 
composition, the weight and distribution of electro- 
deposited coatings, even on articles of irregular 
shape, presented little difficulty. The iodine-solution 
dropping test due to Clarke and further developed 
by Hull and Strausser, and Clarke’s somewhat 
similar jet test gave accurate determinations of 
both these properties. Several tests for porosity 
had been proposed, but this property did not 
assume, for zinc coatings, the same importance as 
for coatings electropositive to iron. The require- 
ments of zinc coatings to withstand corrosion 
varied with the conditions of exposure, and while 
for atmospheric attack the life was almost entirely 
dependent on the total weight of the coating (in- 
cluding the alloy layer), for immersed conditions 
there was evidence that the composition of the 
coating played an important part. 

Dr. W. H. J. Vernon, who opened the discussion, 
said that there was room for further work on the 
correlation of testing methods with the subsequent 
behaviour of the material in service. In regard to 
porosity in most cases of open-air exposure, the 
author had stated that pores were not so detrimental 
in zinc coatings as in those of other metals. This 
was of importance, as porosity was difficult to 
determine in the case of zine coatings. In certain 
circles the importance of the sacrificial corrosion of 
zinc had been much overestimated because, after 
all, a coating was of no value when it had all been 
sacrificed. Mr. Kenworthy had not claimed to 
mention all the conditions having a bearing on the 
testing of zine coatings. Such conditions as the 
state of the underlying metal and the shape of the 
test piece, however, had a bearing when comparing 
different results. Recently a numismatist had 
shown him some specimens of sherardised iron coins 
which had been in circulation in Austria during the 
late war. This constituted an interesting example 
of an out-of-the-way application to which these 
coatings might be put. 

Mr. T. H. Turner thought that users of wire were 
probably satisfied with the Preece test, because 
this test appeared to give them the information they 
required. What the engineer really needed was a 
doped coating, and on top of a galvanised coating 
on a wire or sheet, doped varnish, paint or other 
covering could be applied. Dr. W. H. Hat- 
field, F.R.S., who spoke next, said that it 
was possible to buy sheets having a very thick 
coating, in the case of which sacrificial corrosion 
lasted for a long period. There were on the market 
sheets giving a life of 20 years to 30 years. In the 
course of a brief reply, Mr. Kenworthy agreed with 








Dr. Vernon on the need for correlating tests with 
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service conditions. Mr. Turner had given the 
impression that zinc was not a very satisfactory 
metal to use for coatings. It had, however, been 
used for such a purpose for many years, and as 
Dr. Hatfield had pointed out, sheets which had a 
life of 20 years to 30 years were now available. 
Mecuantcat Tests at Uttra-Hicu Spesps. 
The next contribution considered by the meeting | 
hore the title “The Mechanical Properties of Some 
Metals and Alloys Broken at Ultra-High Speeds,” 
and was presented by the author, Mr. D. W. Ginns. | 
He stated that there had been discussion 
recently on the time factor in tensile testing, and 
some work at comparatively slow speeds had been | 
carried out on this subject. So far as he was aware, 
however, there were no available data of the 
behaviour and mechanical properties of the more 
common engineering materials during high-speed 
stressing, and the present investigation had been | 
undertaken to meet this need. For work at very 
high speeds, the use of mechanical recording 
apparatus was out of the question, on account of | 


some 


inertia effects. Electrical methods, using the 
cathode-ray oscillograph, had therefore been de- | 
veloped. ‘The tests had been carried out on a new | 


type of impact machine, the salient features of | 
which was the method of applying the load. 
A strong plate spring was held in rollers at each end, | 
and deflected vertically at the centre to a known} 
degree. One end of the specimen was held in a 
self-centring chuck fixed to the centre of the spring, 
and the other end held in a similar chuck attached 
rigidly from above. The spring could be released | 
suddenly to fracture the specimen, which was thus 
subjected to direct tension. The average time taken 
to reach the yield point of the specimen was 
0-001 second, and to fracture it 0-005 second. 
A pressure-resistance method was employed for 
measuring stress, and a photo-cell method for 
strain, the two being combined to give a direct 








diagram on the cathode-ray oscillograph. 

Tests were carried out on a number of carbon 
steels, brasses and aluminium alloys, and on copper, 
and the results obtained varied considerably with | 
the different materials. In general, however, where 
the specimen was fractured at high speeds in the | 
new machine, as compared with the properties | 
obtained in the ordinary commercial test, the yield- | 
point was increased very considerably, over 100 per 
cent. increase being recorded for some materials. 
The maximum stress value, on the other hand, was 
increased by a much smaller amount. The per- 
centage elongation and the percentage reduction of | 
area showed comparatively small changes. Lastly, | 
the types of fracture were almost identical with | 


| 





those obtained for the slow test. 

In presenting his paper, Mr. Ginns added some 
criticisms of his own findings. He said that the time 
allowed for the investigation had been limited and 
his results had been somewhat “ rushed.’’ He was 
now of opinion that in ultra-high speed testing the 
test length of the specimen should always be the 
overall length of the test piece. The paper must be 
regarded as unfinished and further results would be 
added to it when it was finally published in the 
Journal of the Institute. 

Professor F. C. Thompson, who the 
discussion, said that a very curious feature of many 
of the results obtained by the author at ultra-high 
speeds was that the values for yield point and 
maximum stress coincided exactly in a large number 
of the materials tested. Normally this would be 
expected to occur in brittle specimens, yet the 
elongation per cent., and reduction of area per 


opened 


cent, values of the specimens involved were quite | 


high. The next speaker, Dr. W. H. Hatfield, F.R.S., 
stated that with regard to the influence on the 
elongation and reduction of area values, the author’s 
findings agreed with results carried out in his own 
laboratory in which the specimens had been broken 
in a Charpy impact machine by ordinary methods. 
It was very strange that these characteristics were 


|3 cm. formed the gauge-length. 


| constant. 


| coincided with the limit of proportionality. 
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maximum stress were identical at ultra-high speeds, 
this might have an important bearing when con- 
sidering ships damaged in collision, as the fracture 
of material as a result of accidents to ships at sea 
was due to rapid absorption of energy. 

Mr. T. H. Turner described, with the aid of the 
blackboard, tests carried out by firing bullets at 
plates. He stated that a slow-speed bullet, which 
merely dented the plate, produced the same shape 
of deformation lines as a high-speed bullet which 


| passed right through the plate, but in the foimer 


case the lines proceeded further from the centre of 
disturbance. In the one case the slower-speed 
bullet allowed greater absorption of energy in 
deforming the material, whereas in the other it was 
used up in punching a hole through the plate and 
the yielding was less. This was in line with the 
author’s conclusion that the yield point was increased 
very considerably in his ultra-high speed tests, 
which was merely ancther way of saying that 
yielding had decreased. In a brief reply, Mr. Ginns 
said that he could not offer any explanation as to 
why the elongation and reduction of area values 
remained the same as in the case of ordinary tensile 
tests, while the yield-point showed a large increase. 
The yield-point values given in the paper were 
correct ; the maximum-stress figures shown had, 


| in his opinion, rather been affected by the vibration 


of the apparatus. 
EXTENSOMETER MEASUREMENTS ON TIN. 

The last contribution placed before the meeting, 
on Tuesday morning, related to “ Precision Extenso- 
meter Measurements of Tin,” and was by Dr. Bruce 
Chalmers. In introducing his paper, he stated that 
the experimental work described in it consisted 
mainly of a precision investigation of changesof length 
of a cylindrical specimen of pure tin during and 
after the application of tensile stresses. The extenso- 
meter employed had previously been described,* and 
the specimen consisted of a cylinder 2—5 mm. in 
diameter, and 7 cm. in length, of which the central 
The strain was 
measured by determining the changes in the dis- 
tance between two points on the specimen, readings 
being taken by means of optical interference fringes 
to strains of 10-7 cm. per cm. The maximum elonga- 
tion which could be measured without resetting the 
extensometer, was 10-* cm. per cm. Tests had 
been carried out on specimens made up of single 


| erystals, specimens consisting of a few crystals 


with longitudinal crystal boundaries, and specimens 


| consisting of small crystals. The general result 


for single crystals was that there was no creep 
limit. In the micro-creep range of stresses, the 
rate of creep under constant stress decreased expo- 
nentially, while in the macro-creep region it was 
In both casés the recovery on removal 
of the stress was too small to be detected. With 
specimens consisting of a few crystals having longi- 
tudinal boundaries, the stress-strain curve was 
straight or nearly so, up to the creep limit, which 
The 
and final creep rates varied with stress 
giving a fairly well-defined creep limit for any one 
specimen. The conclusion reached was that the 
creep limit was influenced to a far greater extent 
by the differences in orientation of the crystals 
than by the extent of the boundaries. It might be 
noted that the creep-stress curves obtained from 
single crystals did not vary appreciably with the 
orientation. There were no marked differences in 
behaviour between the various specimens consisting 
of small crystals, although the crystal size varied 
from about 60 to about 1,000 to the cub. cm. 

The conclusion had been reached that the effect 
of the boundaries varied considerably from speci- 
men to specimen, and, as already stated, was 
related to the difference of orientation between the 
| crystals. This fact presented new evidence as to 
the nature of the crystal boundary, which was in- 
consistent with an amorphous-cement theory. The 
results tended to suggest the point of view that the 





independent of the speed of loading, while there was 


such a difference in the yield point figure as indicated | 


by the author, and it was evident that a good deal 
more knowledge was required on this subject. 
Dr. 8S. F. Dorey, who spoke next, said that if it 


shown that the yield point and the 


could be 


boundary region consisted of a few atoms, each 
|acted upon by forces arising from both lattices, 
}and so occupying definite positions, forming a 
| transitional region between one lattice and the other. 
It might be pointed out that a lattice transition of 





| * Proc, Phys. Soc, vol. 47, page 352 (1935). 








this type might contain atoms at distances consider 
ably in excess of their spacing in the normal lattice, 
and so would be expected to have a lower tensik 
strength than the true lattice. It was probabk 
that although the strength of the transitional lattice 
was less than the true strength of the ordinary 
lattice, it might appear greater owing to the absence 
of planes along which rupture could progress. 

The first speaker in the discussion, Dr. C. Sykes, 
said that one interesting result obtained was that 
in single crystals of tin there was no creep limit 
By this the author meant that with the smallest 
stress exerted, a permanent set was obtained, 
Dr. Chalmers had remarked on the influence of the 
orientation of the crystals in specimens consisting 
of a few crystals with longitudinal boundaries, and, 
in this connection, he (Dr. Sykes) would like to ask 
him if he had done any experiments with specimens 
having the grain boundaries at right angles to the 
stress instead of along it. The only other speaker, 
Professor D. Hanson, said that the author had 
shown that the presence of crystal boundaries did 
affect the behaviour of the metal. It was anomalous 
that the presence of many apparently strengthening 
boundaries should produce a material which flowed 
very readily even under low loads when the grain 
size was very small, and, in common with the 
author, he had come to the conclusion that the 
crystal boundary was a region of weakness and that, 
under certain conditions, this weakness could be 
developed. It was interesting to note that the 
conclusions to be drawn from certain of Dr. Chal- 
mers’ experiments were consistent with the theory 
of weakness of the crystal boundary. In view of the 
advanced hour, Mr. Chalmers was asked to reply 
to the discussion in writing, and the President 
adjourned the meeting until 10 a.m., on the follow- 
ing day, Wednesday, September 8. 

After luncheon at the Royal Victoria Station 
Hotel, the members left at 2 p.m., to visit the works 
of Messrs. English Steel Corporation, Limited ; 
Messrs. Brown Bayley’s Steel Works, Limited; 
Messrs. Mellowes and Company, Limited ; and the 
Templeborough Works of Messrs. United Stee! 
Companies, Limited. In the evening, the members 
and ladies attended a reception at the Town Hall, 
kindly given by the Lord Mayor of Sheffield. 


(To be continued.) 








THE LATE MR. J. J. MACDONALD. 


WE regret to record the death of Mr. J. J. Macdonald, 
A.M.Inst.C.E., which took place at Worthing, on 
Saturday, September 4, 1937, at the age of fifty-five. 
Mr. Macdonald had had a varied career as an enginee! 
in Canada, and in recent years had been associated 
as chief engineer with the well-known consulting 
engineering firm of Sir Alexander Gibb and Partners, 
London. 

Jeremiah James Macdonald was born in Canada, on 
February 1, 1882, and was educated at the Prince of 
Wales College, Charlottetown, Prince Edward Island. 
He afterwards studied engineering at the Medill 
University, taking a post-graduate course, which was 
completed in 1911. During the summer vacations he 
engaged on preliminary survey work for more than 
one of the Canadian railways, and afterwards specialised 
on bridges and other structural work. In 1912 be 
entered the office of Mr. J. A. L. Waddell, and at the 
same time continued his connection with the McGill 
University by acting as a lecturer and demonstrator 
in civil engineering. 

A year later he obtained a position with Mr. F. W. 
Cowie, and under his supervision carried out the design 
and construction of the Ocean Terminal at Halifax, 
Nova Scotia. This scheme involved the building o 
a new railway into the city with yards and passenge! 
station, as well as a harbour comprising a breakwate?, 
extensive quays, transit sheds, and twenty reinforced 
concrete and steel bridges. In 1916 he became 
assistant to the chief engiacer on the Canadian Nationa! 
Railways, and was stationed at Moncton, New Bruns 
wick. In this position he was responsible for the desig" 
of the water supply and sewage system at the Ucea” 
Terminal and for a number of further bridges. 

In 1919 Macdonald came to this country to t ike up 
a post as designing engineer to Messrs. W. Alban 
Richards and Company, Limited, London, and acted 
for them as chief engineer on the extension of King 
Edward Dock, Avonmouth, and on the construction 
of asilo granary at the same place. From 192+ 4 
1924 he was construction engineer to the Consolidate 
Construction Company, Limited, and Messrs. J. 
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White and Company, Limited, on the foundations of 
the Barking power station of the County of London 
Electric Supply Company, as well as on some sewer 
and water supply contracts. He then returned to 
Canada, where, after a period in the employment of 
the Foundation Company of Canada, he was appointed 
chief engineer of the Port of Halifax, when the Port 
Commission was established in 1928. 

In June, 1931, practically the whole of the Winter 
Terminal of the Canadian Pacific Railway at the Port 
of Saint John, New Brunswick, was burnt out and 
Sir Alexander Gibb and Partners, who were then 


engaged in a survey of the national ports for the | 


Canadian Government, undertook to administer the 
re-construction of sufficient of the port to enable it to 
be used during the winter. They selected Mr. Mac- 
donald as the most capable engineer in Canada for 
this purpose, and in less than five months he had re- 
onstructed seven berths, together with the whole of 
the grain galleries, sheds and rail tracks. In 1932, he 
resumed his work at Halifax, but a year later joined 
the staff of Sir Alexander Gibb and Partners in England, 
and during the four following years acted as their chief 
engineer on the construction of a number of new build- 
ings and for a sewage disposal scheme at Southend. 
He was also engaged on engineering work for the 
Special Areas, and ia particular on the Trading Estates 
on the North-East Coast and in South Wales, being 
oncerned in the planning and construction of these 
ilmost from the outset. 


Mr. Macdonald was a member of the Engineering | 


Institute of Canada, and was elected an Associate 
Member of the Institution of Civil Engineers in 1924. 








SCHRADER HYDRAULIC PRESSURE 
GAUGE. 


THE spring balance with a helical spring has long 
proved to be a reliable weighing device even when 
very heavy loads are concerned and the extension of 
the principle to the pressure gauge is therefore quite 
ogical. A pressure gauge of this type, now being 
introduced by Messrs. A. Schrader’s Son (Division of 
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Seovill Manufacturing Company), 829, Tyburn-road, 
Erdington, Birmingham, is shown in the accompanying 
illustration. The gauge has been designed primarily 
for use on hydraulic appliances where the imposition 
ita heavy load may be made rapidly. A case in point, 
which the gauge has proved of great utility is the 
Carter hydraulic die cushion fitted to a 100-ton hot 
brass Taylor and Challen press. In this instance 
the load rises from zero to 1,500 lb. per square inch 
Practically instantaneously, and after being maintained 
at this high pressure for half a second falls again to 
wro, the cycle being repeated about 50 times per 
minute. This is a severe test for a gauge, and it is 
claimed that the Schrader gauge enables a more 
accurate reading to be taken rapidly than with the 
‘onvential dial gauge of the Bourdon tube type, the 
pointer of the latter usually oscillating under a suddenly 
applied load. In addition it is claimed that the new 
gauge is more robust and less likely to be damaged 
than the dial type. 

The construction of the Schrader gauge is simple. 
A stainless-steel piston or plunger backed by a com- 
Pression spring moves in a brass cylinder its movement 

ing recorded by an external pointer traversing a slot 
a graduated scale. As the working parts are 
ylindrical a very fine degree of fit can be secured with 
the result that leakage past the piston is virtually 
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negligible, but as an additional precaution a composi- 
tion packing device is attached to the bottom of the 
| piston. Means are provided for preventing rotation 
| of the piston in the cylinder. The springs are manu- 
factured by a firm specialising in the valve springs for 
motor car engines; as the exhaust valve springs of the 
modern high-speed internal-combustion engines are 
subject to severe operating conditions, the same 
} methods of manufacture are adopted for the gauge 
springs. The scale is made of an aluminium alloy with 
a silver matt finish which will not become readily 
obscured, and the absence of any covering glass renders 
| it the more easily read. The screwed connection is 
|made so that the gauge may be fitted to standard 
unions, &c., and interchangeability of the working 
parts is provided. At present the gauge is being made 
in a range giving7 different scale readings, the lowest 
being 5 lb. to 50 Ib. per square inch, and the highest 
1,500 Ib. to 5,000 Ib. per square inch. The difference 
is, of course, only a matter of securing an open scale for 
the particular range at which the machine concerned 
will normally work. The limiting figures refer to the 
graduations, and all the gauges will, naturally, work 
from a zero point. 














LETTER TO THE EDITOR. 


‘THE SOLUTION OF BUCKLING 
PROBLEMS BY AN APPROXIMATE 
| METHOD. 


To THE Eprror oF ENGINEERING. 

| Str,—In reply to Mr. G. S. Gough’s comments, in 
your issue of Sept. 3, on my article on “ The Solution 
of Buckling Problems by an Approximate Method,” I 
would say that his suggestion for the calculation of the 
work done on eccentrically and laterally loaded struts 
is logical and less likely to lead to error in more com- 
plicated cases than the short cut I have taken. 

The name I have applied to the method is perhaps 
rather misleading. The results are obtained by means 
of energy equations and in the case of beams it is 
necessary to find the value of the flange deflection ratio 
which makes the work done a minimum. I do not 
know of an expression which more accurately describes 
| this process than “a minimum energy method.” 
| However, I should be quite content to waive 
“minimum ”’ and call it “‘ an energy method.” 

Yours faithfully, 
A. Nort PRoorTER. 





113, Edmund-Street, 
Birmingham 3. 
September 4, 1937. 
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of the Twenty-Third Annual Highway Conference, 
Held at the University of Michigan, February 16 to 18. 
1937. Ann Arbor, Michigan, U.S.A.: The University. 

Department of Overseas Trade. No. 676. Report on 
Economic and Commercial Conditions in Egypt. May, 
1936. By G. H. Setous. London: H.M. Stationery 
Office. [Price 3s. 6d. net.] 

Boiler Explosions. Report by the Board of Trade upon 
the Working of the Boiler Explosions Acts, 1882 to 1890, 
During the Year ended 31st December, 1936. With 
Appendices. London: H.M. Stationery Office. [Price 
ls. 6d. net.] 

Minutes of Proceedings of the Institution of Civil Engineers. 
Volume 240. Edited by Dr. H. H. JErrcort. 
London : Offices of the Institution. 
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[Price 12s. 6d. net.] 

Department of Scientific and Industrial Research. Index 
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No. 1, March, 1935. Compiled by Aenzs E. GUENNIE, 
assisted by Gwen Davies. London: H.M. Stationery 
Office. [Price 5s. net.] 
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Chromium Alloys. By A. Krnzet and WALTEB CRaFTs. 
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[Price 36s.] 
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Mines and Resources. 
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Limited. [Price 12s. 6d. net.] 

New British Industries in the Twentieth Century. A 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 


Workshop Machinery and Machine Tools, comprising 
a power rip saw, universal wood-worker, pendulum cross- 
cut saw, rack-feed saw bench, small low-pressure blow- 
ing fan, and a pneumatic re hammer, two gap-bed 
lathes, a crank planer and shaper, a pillar drill, cold- 
sawing machine and a plate-straightening machine, 
together with motors and spares. Indian Stores Depart- 
ment, Engineering Section, Simla; October 25. (T. 
19,382/37.) 

Piping, galvanised iron, screwed and socketed, } in., 
2 in., and 3 in., in diameter; 2-in. wrought-iron piping, 
steam quality; and pipe fittings. South African 
Railways and Harbours, Johannesburg; October 11. 
(T. 19,399/37.) 


Distribution Transformers, one 50 kVA, one 30 kVA, 
two 20 kVA, and four 10 kVA. Electricity Supply 
Commission, Cape Town ; October 6. (T.Y. 19,384/37.) 


Milling Machines, two, universal high-precision type, 
with self-contained motor drive. Union Tender and 
Supplies Board, Pretoria; October 28. (T. 19,403/37.) 


Steam Breakdown Crane, self-propelling, of 25-ton 
capacity. South African Railways and Harbours, 
Johannesburg; November 1. (T. 19,404/37.) 


Goliath Cranes, two, electrically-driven, for 
handling plants at De Aar and East London. 
electrical equipment, spare grab bucket and general 
spares for the cranes. South African Railways and 
Harbours, Johannesburg ; November 1. (T. 19,405/37.) 


Locomotive Boilers, 25, fitted with steel fireboxes. 
Fifteen of standard type 2 and ten of standard type 2a, 
for classes 15, 15a and 158 locomotives. South African 
Railways and Harbours, Johannesburg ; November 22. 
(T. 19,495 /37.) 


Electrical Converting Plants, alternative quotations 
being required for two sets of mercury-are rectifier 
plants, two sets of rotary-converter plants, and two 
motor-generator sets. Indian Stores Department, 
Electrical Branch, Simla; October 7. (T.Y. 19,394/37.) 


Diesel-Generator Sets —One 140/150-kW, 3,300-volt, 
three-phase, 50-cycle alternator, with exciter-direct 
coupled to medium-speed vertical Diesel engine ; two 
20-kW, 400-volt, Gaseahen, 50-cycle alternators 
with exciters and engines; high-tension switchgear 
for the first and four other existing sets ; and low-tension 
switchgear for the two 20-kW sets. Indian Stores 
Department, Electrical Branch, New Delhi ; October 28. 
(T. 19535/37.) 
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LAUNCHES AND TRIAL TRIPS. 


** Kaxapo.’’—Single-screw cargo steamer for the coastal 
trade of New Zealand ; triple-expansion engine. Launch, 
September 1. Main dimensions, 280 ft., by 48 ft., by 
21 ft. 6 in. Built and engined by Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, Glasgow, to the 
order of Messrs. The Union Steam Ship Company of New 
Zealand, Limited, Wellington, New Zealand. 


** BROOMDALE.”—Single-screw oil-tank motorship ; 
single-acting, four-cycle, crosshead-type, six-cylinder oil 
engine. Launch, September 2. Main dimensions, 463 ft., 
by 61 ft. 6in., by 34 ft. Built and engined by Messrs. 
Harland and Wolff, Limited, Govan, Glasgow, to the 
order of Messrs. The British Tanker Company, Limited, 
London. On completion, she will be transferred to the 
Admiralty for service as a Royal Fleet Auxiliary. 

‘“* TesTBANK.”-—Single-screw cargo steamer; triple- 
expansion engine. Launch, September 6. Main dimen- 
sions, 439 ft. 3in., by 56 ft. 8} in., by 36ft. 7in. Built 
and engined by Messrs. John Readhead and Sons, 
Limited, South Shields, to the order of Messrs. Andrew 
Weir and Company, London. 


*“Lorp Auvustin,’’—Single-screw steam trawler for 
service in northern waters of Iceland, and in the White 
Sea; triple-expansion engine. Launch, September 7. 
Main dimensions, 163 ft. 6 in. b.p., by 26 ft. 6 in., by 
15 ft. moulded. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, and 
to be engined by Messrs. C. D. Holmes and Company, 
Limited, Hull, for Messrs. Pickering and Haldane’s Steam 
Trawling Company, Limited, Hull. Equipment is to 
include electric depth-recording apparatus, and plant 
for extracting oil from the fish livers. 








RETIREMENT OF Proresson W. M. T'HoRNTON.— 
Professor W. M. Thornton, O.B.E.., is retiring this month 
from the Chair of Electrical Engineering at Armstrong 
College, Newcastle-upon-Tyne. In order to show their 
appreciation of his services to the industry and 
their affection for him personally, his old students 
and many friends have decided to make him a presenta- 
tion. An organising committee, representative of all 
electrical and allied interests on the North-East Coast, 
has been constituted and subscriptions should be sent 
to either of the joint honorary secretaries, Mr, H. 
Sherlock, Messrs. North-Eastern Electric Supply Com- 
pany, Limited, Carliol House, Newcastle-upon-Tyne, 1, 
or Mr. R. H. Davison, Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, The subscription list will 
close on October 30. 





[Price 15s. net.] 
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NOTICE OF MEETING. 


For Notice of Meeting, see page 2 of Advertisements. 





CONTRACT. 


Messrs. British Timken, Limirep, Cheston-road, 
Aston, Birmingham, 7, are supplying four bearings, 
each weighing over 8,000 lb., for a new stainless-steel 
sheet rolling mill which is to be installed at the Stocks- 
bridge Works of Messrs. Samuel Fox and Company, 
Limited, an associated firm of Messrs. The United Steel 
Companies, Limited, Sheffield. 








PERSONAL. 


Messrs. Artsa Craic, Limirep, Strand-on-the-Green, 
Chiswick, London, W.4, have had to make further 
extensions to their works to cope with the demand 
for their marine and industrial Diesel engines. 








NOTES FROM SOUTH YORKSHIRE. 


SuHerrieLp, Wednesday. 

Tron and Steel.—No material change has taken place 
in the local steel and engineering trades. Complaints 
are still circulating about the difficulty in obtaining 
sufficient supplies of steel. It is reported from one 
quarter that a representative of the Chinese Government 
was in Sheffield recently enquiring for a large number of 
entrenching tools. Owing to pressure of other business, 
coupled with the shortage of steel, Sheffield manufacturers 
found themselves unable to accept the order. The brisk 
demand for raw and semi-finished materials has been 
maintained. Deliveries of steel-making hematites from 
the North East Coast are rather irregular, though 
supplies of pig iron from that district are reported to be 
coming to hand more smoothly than for several months. 
Re-rollers are exceptionally busy, and here again the 
shortage of materials tends to hinder progress. Only 
restricted supplies of structural steel are available, 
though the position is expected to show improvement 
during the next few weeks. The scrap market continues 
active, and bigger tonnages of material are available for 
disposal. In the heavy machinery and engineering 
branches order books are in an attractive condition. 
Government requirements for the Defence Programme 
show expansion. There is a better demand for railway 
rolling stock, shipbuilding requisites, grinding and 
crushing machinery and similar equipment for the 
quarrying industry. Owing to the increasing demand 
for electricity for industrial and domestic purposes, big 
extensions are being carried out at Sheffield Corporation's 
main generating station. By 1940, the lackburn 
Meadows No. 2 station will be six times as large as it was 
four years ago. When the extensions now planned are 
completed the total capacity of the station will be no 
leas than 185,000 kW, calling for turbines of 280,000 h.p. 
The undertaking is already supplying two of the largest 
steel and engineering firms in Sheffield with electric power, 
and there is a possibility that other concerns will also 
enter into contracts in the near future. One of the 
largest mills for the rolling of stainless-steel sheets is now 
being installed at their Btocksbridge Works of Messrs. 
Samuel Fox and Company, Limited. It is expected to be 
in operation by the end of the year. The tool trades 
are 3 while the light foundries are accounting for 
record outputs. 

Sheffield Steel Trade’s Loss.—By the death of Mr. 
Thomas Wilkinson Willis the Sheffield steel trade has 
lost one of its experts. A director of Messrs. Sanderson 
Brothers and Newbould, Limited, he was specially 
interested in the production of saws, machine knives, 
files, and crucible steel. He was president of the Sheffield 
Lighter Trades Employers’ Association ; president from 
1918 to 1935 of the Saw Manufacturers’ Association ; and 
from its foundation in 1929 was president of the High 
Speed Steel Hacksaw Trade Association, and vice- 
president of the Sheffield Engineering Trades’ Employers’ 
Association. 

South Yorkshire Coal Trade.—-The export market shows 
improvement. There is a better demand for most classes 
of fuel. More inquiries are circulating. Hards in good 
request, while supplies of washed singles and smalls are 
fully taken up. Prices continue firm all round. The 
inland position has undergone little change. Industrial 
fuel of all types is in healthy demand. lron and steel 
works are good customers. Active business persists in 
steam coal. All supplies of small coal are quickly 
snapped up by electricity stations and brick and coke 
works. The house-coal market is more lively, and 
improving business is reported. Foundry and furnace 
coke are active media. 
hand picked, 28%. to 2. 6d.; best South Yorkshire, 
250. 6d. to 27a. 6d.; best house, 22%. to 248.; best 
kitchen, 198. 6d. to 21s. best Derby selected, 24s. 6d. 
to 258. 6d.; best Derby Seconds, 22s. to 248.; best 
Derby brights, 200. 6d. to 228.; best large nuts, 19s. 6d. 
to 20s. 6d. ; best kitchen nuts, 18s. 6d. to 19s. 








Lectures on THe New Factories Act.-The Indus- 
trial Welfare Society has arranged a special course of 
three lectures which will explain the far-reaching changes 
in factory law brought about by the new Factories Act. 
The lectures by Mr. H. Samuels, Barrister-at-law, after 
being given at the headquarters of the Society, 14, 
Hobart-place, London, 8.W.1, from 6.30 to 7.45 p.m. 
on Thursdays, September 16, 23 and 30, will be repeated 
at Birmingham on Wednesdays, October 6, 13 and 20, at 
6.15 p.m., in the English Theatre at the University. The 
fee for the course will be LW. ls. (15s. in the case of 
member firms) 
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| NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—So far as new business was con- 
cerned, the past week proved very disappointing on the 
Welsh steam coal market. Leading buyers, both at 
home and abroad, made purchases only in respect of 
their immediate pressing requirements. Nevertheless, 
past heavy bookings kept collieries busy, and the bulk of 
current outputs was again absorbed by standing contract 
commitments. Sellers, consequently, had only very 
limited quantities of coal to offer for early delivery and 
they were generally able to dispose of these at recent 
values. It was felt that seasonal activity would soon 
become evident and that, as demand improved, so a 
shortage of practically all kinds of coal would result and 
values would show corresponding strength. Already 
operators are encountering considerable difficulty in 
covering their early needs for the popular grades, while 
in several instances it is found almost impossible to 
arrange much further business up to the end of the year. 
Deliveries abroad continued on an active scale throughout 
the period, and on most days practically the whole of 
the coal-loading appliances at the deep-water docks 
have been in operation. Large coals were only sparingly 
offered, and best descriptions were well booked ahead 
and were firm. Supplies of the small kinds were ex- 
tremely limited and quotations were well maintained 
at full recent levels. Washed sorts were particularly 
difficult to secure. Dry sized coals again provided the 
brightest feature. Supplies were limited to occasional 
small parcels and high figures were commanded. The 
demand for cokes was brisk and values were maintained 
at high levels. 

Iron and Steel Trade.—Operations were maintained on 
active lines in the iron and steel industries of South 
Wales and Monmouthshire last week. Practically all 
works have completely sold their outputs for some time 
ahead and were fully engaged in keeping pace with 
deliveries. Consequently, the amount of fresh business 
that could be accepted was again very limited. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—The Scottish steel makers are 
still experiencing very heavy pressure for deliveries 
against contract, and as practically no stocks are held 
by consumers the latter are finding it very difficult to 
keep faith with their customers. Many projects are 
being held up because of the scarcity of steel material 
and quite a number of new schemes have meantime 
been kept in abeyance and will not be launched until 
the prospect of supplies is better. New tonnage also 
comes under this heading and shipowners who are 
desirous of augmenting their fleets of vessels are holding 
back until reasonable delivery can be promised at a 

rice commensurate with the possibility of profit earning. 

he Government requirements of steel are very heavy, 
and if, as is reported, more Admiralty contracts are 
likely to be forthcoming shortly, the outlook for the 
commercial consumer is by no means bright. The general 
inquiry is still slow. In the black steel sheet trade 
activity is very pronounced and outputs are quickly 
absorbed as there are ready buyers for the current 
production. The demand from the home market is 
very strong and overseas clients have also been sending 
in some very good orders of late. Prices rule firm and 
are as follows :—Boiler plates, 11/. 188. per ton; ship 
plates, 11/. 8s. per ton; sections, 111. 0s. 6d. per ton ; 
medium plates, 131. per ton; black steel sheets, No. 24 
gauge, in minimum 4-ton lots, 15/. 15s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 191. 10s. per ton, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland are very satisfactory 
at the present time, as makers have a considerable amount 
of work booked. The re-rollers of steel bars report a 
very steady demand and have no difficulty in disposing of 
the present output. Firm prices prevail and the Mouke 
are the current quotations :—Crown bars, 131. 15s. per 
ton for home delivery, and 131, 5s. per ton for export ; 
re-rolled steel bars, 111. 18s." per ton for home delivery, 
and 111. per ton for export ; No. 3 bars, 131. 5s. per ton, 
and No. 4 bars, 13/. 15s. per ton, both for home delivery. 

Scottish Pig-Iron Trade-The demand for Scottish 
pig-iron is as strong as ever and despite every effort on 
the part of the makers there is still a decided shortage. 
Steelmakers do not seem to receive sufficiently heavy 
deliveries to meet their requirements, but owing to an 
easier tendency in the foundry trade the pressure from 
that industry is not so strong at the moment. The 
following are to-day’s market quotations :—Hematite, 
6l. 3s. per ton, and basic iron, 5/. 7s. 6d. per ton, both 
delivered at the steel works ; and foundry iron, No. 1, 
5l. 158. 6d. per ton, and No. 3, 5l. 138. per ton, both on 
trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
~~ from Glasgow Harbour for the week ending 
ast Saturday, September 11, amounted to 416 tons. 
Of that total, 71 tons went overseas and 345 tons coast- 
wise. During the corresponding week of last year the 
figures were 92 tons overseas and 415 tons coastwise, 
making a total shipment of 507 tons. 








CANADIAN O11 Propuction.—The production of crude 
petroleum from Canadian wells from January | to June 30, 
1937, amounted to 1,062,046 barrels, valued at 2,384,760 
dols., and compares with 672,992 barrels, valued at 
1,621,958 dols., for the corresponding period in 1936. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—While scarcity of Cleveland 
pig-iron is appreciably less acute than of late, marketable 
tonnage is stall quite trifling. Purchases are very difficult 
to make, and are possible only in small lots for delivery 
from month to month. Producers still adhere to their 
system of rationing, and are likely to continue to do so 
until arrears of delivery have been substantially reduced, 
but distribution of tonnage against old contracts is on a 
scale that covers the actual current needs of home users 
and places at the disposal of merchants small parcels for 
shipment abroad against old sales. Little expansion of 
demand would be speedily followed, however, by the re- 
turn of an inconvenient shortage of iron. Fixed minimum 
prices remain at the level of No. 3 grade of iron at 101. 
delivered to firms within the Teeside zone. 

Hematite.—Producers of East Coast brands of hematite 
iron, after making provision for the needs of their own 
consuming departments, are distributing tonnage freely 
under running contracts, but are disinclined to discuss 
new business. Merchants are handling more tonnage 
than for quite a lengthy period, and are shipping to the 
Continent moderate cargoes that should have been 
dispatched a considerable time ago. Home and export 
buyers are anxious to negotiate for almost any delivery 
Market quotations remain at the equivalent of No. | 
quality of hematite at 123s. delivered to North Eastern 
England and to Scotland. 

Basic Iron.—The whole of the make of basic iron is 
retained for the requirements of producers’ own works 
and the quotation of 100s. is quite nominal. A cargo of 
7,000 tons of basic iron has arrived in the Tees from 
Canada. The import is for Messrs. Dorman, Long and 
Company, and is the first cargo of Canadian iron to be 
delivered to Middlesbrough under arrangement between 
the British Iron and Steel Corporation and Canadian 
makers. Under the scheme the Corporation buys iron 
eargoes from Canada and re-sells to members of the 
Corporation. 

Foreign Ore.—Imports of foreign ore are regular and 
adequate but new business is still very difficult to put 
through. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are in a strong position. They have heavy contracts 
to execute and are not seeking orders. The huge make 
is steadily taken up, mostly for use at local works. 
Good medium qualities are fully 40s, delivered to local 
buyers. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are running much of 
their plant at capacity in their endeavour to meet 
their customers persistent pressure for larger supplies. 
Re-rollers continue to complain of shortage of steel 
semies, but as home makers maintain a regular flow of 
supplies and imports of Continental products are increas- 
ing, the distributable tonnage should soon be equal to 
the demand. Sheet-makers have full order books, and 
manufacturers of all finished iron and steel commodities 
are heavily sold over periods extending beyond the end 
of the year. Home buyers continue to take up most of 
the huge make, shipments overseas being limited by the 
pressure of domestic demand. For home trade the princi- 
pal market quotations are : Common iron bars, 131. 5s. ; 
steel bars, 111. 10s. ; soft steel billets, 7/. 17s. 6d.; hard 
steel billets, 91. 2s. 6d.; steel ship rivets, 15l. 2s. 6d. ; 
steel constructional rivets, 161. 5s.; steel boiler plates, 
lll. 188.; steel ship plates, 111. 8s.; steel angles, 
11l. Os. 6d.; steel joists, 111. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 2s. 6d.; black sheets, No. 24 gauge, 15/. 15s.; and 
galvanised corrugated sheets, No. 24 gauge, 19/. 10s. 

Scrap.—Marketable parcels of scrap find ready sale. 
Heavy steel, No. 1 quality, is 69s.; heavy cast iron, 
85s.; light cast iron, 75s.; and machinery metal, 90s. 
and upwards. 








Tue Lonpon Iron anp Steet Excuance.—The 
weekly report of the London Iron and Steel Exchange. 
28, Essex-street, London, W.C.2, issued on September 7. 
records a sharp revival. Many consumers are prepared 
to place orders for delivery well into 1938, but manu- 
facturers are showing a disinclination to unde rtake far 
forward commitments in view of the heavy tonnages 
already booked. More regular supplies of semi-finished 
steel are being received from British producers and there 
is some improvement in the imports of Cont inental steel. 
Only a portion of the available export business can be 
accepted owing to the continuance of heavy home trade 
requirements. 

Tuomas Gray Memoriat Trust.—In connection with 
the Thomas Gray Memorial Trust, the Royal Society of 
Arts, John-street, Adelphi, London, W.C.2, offers 4 
prize of 751. to any person who may bring to their notice 
an invention, publication, or diagram which. in the 
opinion of the judges appointed by the ¢ ‘ouncil, is con- 
sidered to be an advancement in the science or _—. 
of navigation, proposed or invented by himsel in = 
period January 1, 1932, to December 31, 1937. Similar y 
a prize of 251. is offered for an essay on “* The Stabilits 
of Ships. The essay should be on elementary line: 
and » ~ WE formule and calculations should 
avoided. Competitors must forward their proofs of 
claim in regard to the inventions competition, oF their 
essays, to the secretary of the Society not later than 
December 31, 1937. th competitions are open t 
persons of any nationality, but in the case of the — 
competition only, candidates must be past or presen 
members of the seafaring profession. 
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| results obtained when the bearing was set to provide 


EXPERIMENTS ON SLEEVE- 
BEARING LUBRICATION.* an axial width of three diameters and an angle of 
|90 deg. between the entry point of the oil and the 


By Prof. H. W. SwIrt, D.Se., and H. L. Haste- | load-line. 

GRAVE, Ph.D. | In order to allow the apparatus to be employed for 

Tue work described in this paper forms part of a tests on ring-oiling or other commercial types of bear- 
comprehensive investigation of the characteristics and | ing, it was arranged as shown in Figs. 1 and 2, so that 
working conditions of journal bearings of the sleeve | the load was applied upwards through the lower part 
type under various steady loads and speeds, with | of the bush. With this arrangement it was necessary 
different directions of loading and different ratios of | to forgo the oil-bath system of feed and to employ 
axial width to diameter. The experimental data | &t@vity feed through a distributing groove. On the 
sought include measurements of shaft attitude and | Other hand, it was possible to remove completely or 
eccentricity, journal and bearing friction and pressure | €V€M Teverse to some extent the a4 om load. Load 
distribution. The present paper consists essentially | ¥@8 applied by means of the letter-balance and lever 
of a description of the apparatus constructed for this | SY8tem, similar to that employed by Goodman, which 
work and an investigation of its suitability for the | facilitates direct measurement of the frictional moment 
various measurements required, illustrated by the | the bearing. The frictional moment on the journal 
aw SOS HORS SEES ET “_____ | was determined separately by means of the driving 
tion I ry} read before Section G of the British Associa- | motor, which was mounted for torque reaction measure- 
» at Nottingham, on Monday, September 6, 1937. ments. Journal displacements were measured by means 
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of micrometer screws carried on perpendicular dia- 
meters at both ends of the bearing and making contact 
with ground tracks on the shaft, electric means being 
employed to detect contact. Oil pressure measure- 
ments were made at 32 representative points on the 
bearing surface by means of Bourdon-type pressure 
gauges. 

The results obtained with a 90-deg. entry angle are 
in general conformity with theoretical expectations 
and such systematic discrepancies as have been found 
appear to be attributable to (a) an inherent tendency 
towards vibration at zero and light loads, (b) uncertainty 
in assessing a representative temperature to the oil 
in the pressure-bearing film. 

The test journal was of nickel-chrome steel 4 in. 
in diameter and 12 in. long, formed on a hollow shaft 
34 in. in diameter with a central hole } in. in diameter 
for cooling or heating purposes when required. Ground 
tracks were formed for the micrometers and suitable 
seatings for the two main supporting roller bearings 
and for two similar bearings used for their frictional 
calibration. The shaft was motor driven through a 
flexible coupling and provided with a bevelled neck 
for the traversing gear. 

The test bearing consisted of a bush of Nitralloy 
steel 12 in. long and of 5} in. outer diameter, with a 
diametral clearance of 0-0135 in. under the conditions 
of test. It was originally planned that the initial 
clearance should be 0-006 in., but difficulty was experi- 
enced in obtaining perfect truth in a bore 12 in. long, 
and when this truth had been attained the clearance 
was increased. Nitralloy steel was chosen for the bear- 
ing material in order to minimise the effect of any 
casual wear on the profile of the oil film by ensuring 
that the greater part of such wear should be spread 
over the journal and so not interfere with the cylindrical 
truth of the ‘‘ rubbing ”’ surfaces. 

Loading System.—Apart from the oil distributing 
groove and pressure and thermocouple holes, the bush 
was entirely symmetrical and was provided with two 
ground tracks on the outer surface. These rested in a 
cast-iron pillow, being held in position by friction and 
rotatable by hand when unloaded. In this way it 
was a simple matter to alter the position of the oil 
distributing groove relative to the load-line of the 
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(6060 FF) 
bearing. The pillow was carried on a cross-beam form- 
ing the lower member of the letter-balance loading 
mechanism and its position on this beam could be | 
adjusted by means of a screw-operated wedge system. 

The lower and upper beams of the letter-balance 
mechanism were fitted at their extremities with knife | 
edges bearing on hardened pads having cylindrical 
seatings to ensure uniform distribution of load along | 
the knife edges. A knife edge at the centre of the upper 
beam was suspended by means of a link from a similar 
knife edge on the loading lever, the supporting knife 
edge of which rested on a cylindrical-seated pad on the | 
main frame of the machine. The lever was loaded by 
means of dead-weights and was provided with means 
for counterweighting to produce zero or negative loads. | 
Under certain conditions where a tendency to vibration | 
developed a dash-pot system was connected to the | 
lever. In order to measure the frictional torque on the 
bearing, means were provided to suspend small balanc- 
ing weights at either end of the lower beam. 

The Nitralloy steel bush was provided with alu- | 
minium extensions at each end which served the | 
purposes of (1) holding the micrometer heads used for 
displacement measurements, (2) carrying a framework. | 
to be seen in Fig. 3, on which were mounted the oil | 
pressure gauges and distributing plugs, (3) supporting 
an intermediate oil reservoir and the oil-feed pipes, 


ENGINEERING. 


LUBRICATI 
Fig.9. 






[aex = 






N 


RWOWKY 
An 








Bearing 
“ENGINEERING” (6060.8,) 

- . 
Fig.11. DISPLACEMENT DIAGRAM ne 

Eccentricity Ratio, e ag Ac } 

Lo o75 Os Osege J00 

oe — ; a 

4 wt 
if 
4 

j z 
h 3 
od | i] 
I Z 
1 3 

NG, t >. y 

4 \ 
% J 
\ 
m.... Motor End 3d” 

f'... Free End 

“t... Theoretical 

(6060.6.) > 


with the shaft when taking these measurements and to 
withdraw the micrometer point to a safe distance when 
not actually in use. In this way wear and damage were 
obviated. 

The oil pressure measurements were taken at eight 
angular positions in each of four planes, 6 in., 3 in., 
14 in. and } in. from the motor end of the bearing. 

By this arrangement it was possible to reduce the 
effective width of the bearing by almost one half (by 
axial sliding towards the free end of the shaft) before 
any of the pressure points would become inoperative. 
Axial symmetry in the bearing was checked by the 
equality of the displacement measurements at both 
ends and by comparing the resultant (integrated) oil 
pressure with the applied load. The angular positiors 
of the pressure points were chosen to give the most 
representative pressures over the range of bearing 
arcs proposed for the tests and were disposed at 30 deg. 
intervals in the lower half of the bearing from 30 deg. 
to 180 deg. measured from the oil distributing groove, 
with additional holes at 225 deg. and 270 deg. 

The pressure holes on the inner surface of the bear- 
ing were 60 Morse, leading to } in. B.S.F. screwed 
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After lapping of the steel plugs on their bronze seat- 
| ings, each through connection was carefully tested, 
| and proved oil-tight. The system was found entirely 
| satisfactory in operation though some effort was re- 
quired to turn the plugs when under pressure, owing 
to their intentionally tight fit and small angle (7 deg.) 
of taper. This difficulty was overcome by releasing 
the pressure from the plug before turning (see Fig. 8) 
and by providing for occasional pressure-gun lubrication 
of the seating. 

Oil Circulation.—The oil supply was obtained by 
gravity from a tank attached to the head of the main 
frame of the machine (see Fig. 3), from which oil was 
delivered under valve control through an open ended 
pipe to a smaller intermediate oil reservoir provided 
with a sight tube for measurement purposes. This 
intermediate reservoir was carried from the test bear- 
ing and connected by six oil-proof rubber tubes to 
various points of the distributing groove in the bush. 
In order to avoid erroneous measurements of frictional 
torque due to variations in oil level in the intermediate 
reservoir, the position of this reservoir was made 
adjustable (for various angular positions of the bearing) 
and it was always set in the same vertical plane as the 
shaft axis when frictional measurements were required. 

The oil leaking from the sides of the bearing was 
| trapped in the bush extensions and conducted away to & 





and (4) providing a trap for the oil leaking away at the | holes in the outer surface in which were inserted banjo | sump in the base of the machine after passing through 


sides of the bearing. The bush with these various fittings 
was subsequently balanced as a whole axially, radially | 
and directionally by means of suitably disposed lead | 
weights. 

Displacement and Pressure Measurements.—The | 
bush extensions were ea:h provided, as shown in Fig. 4, | 
with holes at four symmetrically disposed points, and 
the micrometer heads were inserted at the two most 


convenient adjacent holes so as to enable perpendicular | gauges and possible disparities in calibration two gauges | under the conditions of profuse lubrication 
only were employed, according to the range required, | 


measurements to be made of journal displacement. | 
The tip of each micrometer screw was insulated and | 
was connected to a simple trembler and earphone | 
cireuit which provided a sensitive means for detecting | 
contact between the micrometer and shaft. The micro 
meter screws were i in. in diameter, with 50 threads | 
perinch, and the heads (2 in. in diameter) were graduated 
to 0-0001 in. It was found that the measuring system | 
was sensitive and consistent to 0-00005 in. Each | 
determination of shaft displacement involved four | 


micrometer readings, two at each end of the bearing. | sufficiently generous in size to obviate the danger of | main framework of the machine. 


Precautions were taken to make only light contact | 





fittings, details of which are given in Fig. 7 at 
the ends of copper tubes leading to the pressure measur- 
ing system. Banjo fittings were adopted on account 
of the restricted space and the possible need for sub- 
sequent removal and refitting of individual tubes. With 
lead washers they were found to withstand all the 
pressures encountered without trouble of any kind. 

In order to obviate the multiplication of pressure 


and distributing plugs were constructed, as indicated in 
Figs. 5 to 9, to connect any pressure point to the appro- 
priate gauge. Four eight-way plugs were provided (one 
for each of the pressure-hole planes) by means of which 


any hole could be connected to a single four-way master | 


plug and so, if this master plug were set to the appro- 
priate plane, to the pressure gauges. These plugs 
were so designed that the oil pressure tended to keep 
them pressed against their conical seating and were 


leakage or short-circuiting of oil. 





|a cloth filter. From this sump it was returned to the 

main supply tank by means of a gear pump driven by a 
} small auxiliary motor. In order to prevent oil from 
lereeping along the shaft and interfering with the 
micrometer readings, felt washers were inserted in the 
bush extension. 

Although provision was made for the measurement 
| of oil supply, it was found that such measurements 
employed 
would have little significance, since the functional 
| effect of increased oil supply was negligible and any 
surplus was discharged at the sides of the bearing 
|relatively close to the distributing groove which 
extended almost the full width of the bush. 

Driving Arrangements.—The main shaft, which was 
| 3$ in. in diameter except for the 4-in. by 12-in. test 
| journal, was carried in two roller bearings in leather-lined 
housings to provide an element of self-alignment. These 
| housings were bolted to pedestals forming part of the 
The shaft was driven 


' through a flexible coupling from a 2-h.p. direct-current 
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motor whose frame was mounted in ball bearings for 
torque-reaction measurements. Weights were arranged 
to bring the centre of gravity of the motor close below 
its pivotal axis and a weight adjustable along a radial 
and horizontal screwed rod was employed to measure 
the transmitted torque, a pointer and scale being 
employed to check equilibrium and indicate changes 
in friction. The motor speed was adjustable up to 
1,200 r.p.m. by means of rheostatic control in the 
field and armature circuits. In order to minimise 
the danger of scoring due to contact between shaft 
and bearing or to foreign particles in the oil, it was 
considered desirable to provide a small periodic axial 
movement of the shaft, a device which Goodman had 
found effective for this purpose. 

This movement was obtained by means of a forked 
lever carrying at one end (smooth) bevelled wheels 
working on the bevelled surfaces of a neck formed in 
the main shaft, and at the other end a fork bridging 
an eccentric on a subsidiary shaft driven slowly by 
means of chain gearing from the auxiliary pump motor. 

In order to accommodate this movement the coupling 
on the main shaft was made flexible in the axial direc- 
tion and the main roller bearings were chosen of a 
type without grooves in the outer race and with suffi- 
cient width to permit the necessary axial travel. 

In order to minimise the risk of wear at starting and 
stopping, load was never applied to the bearing until 
was running and was always removed before shutting 
down. 

Calibration for Shaft Friction, &c.—In order to inter- 
pret the torque-reaction readings in terms of friction 
at the test bearing, it was necessary to ascertain the 
frictional characteristics of the main roller bearings 
under corresponding loads. For this purpose, room 
was left beyond the roller bearings at each end of the 
shaft for a pair of similar bearings to be mounted. 
The housings for these bearings (see Fig. 2) were 
connected by vertical pin-jointed links to loading 
levers of 20:1 ratio, for which space was left, and 
means of support provided below the frame of the 
machine. When the test bearing was removed from 
the shaft a four-point loading system was obtained 
in which all four similar roller bearings could be equally 
loaded. By making torque-reaction measurements 
at various loads and speeds the frictional losses due 
to the main roller bearings could be determined. If 
the load applied to each bearing under calibration was 
W and the corresponding torque loss T, then the torque 
loss for the two bearings under test conditions would be 


5 under a test-bearing load of 2 W. 


Since it was found that temperature and the presence 
of oil affected the roller-bearing friction to a considerable 
extent, the bearings were run entirely dry and for a 
sufficient period for temperature conditions to become 
steady before measurements were recorded. In 
order to ensure that the dismantling and re-assembly 
necessary to replace the test bearing had not affected 
the friction of the roller bearings (by alteration in align- 
ment, for example) a few check readings were made 
With the four-point loading system after the test bearing 

d been replaced in position but supported clear of 


the shaft, absence of contact being proved by electrical 
means. 


In order to interpret the measurements of shaft 
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displacement it was necessary to obtain micrometer 
readings for some known position of the journal in 
its bearing. The position of the journal under static 
conditions would give a reasonably good calibration 
for vertical readings but not for horizontal, since the 
actual line of contact might be anywhere within the 
angle of static friction from the lowest point. In order 
to overcome this difficulty the cradle was removed from 
the bearings, which then hung from the journal under 
its own weight. The bearing was next rotated slightly 
by hand in each direction in turn and corresponding 
micrometer readings were taken. The cradle was 
then replaced and a net upward load applied to the 
bearing equal to its own weight. Further micrometer 
readings were taken after rotation by hand in both 
directions as before. By plotting the various readings 
as co-ordinates (see Fig. 10), bisecting and finding the 
intersections of lines joining opposite points A C, B D, 
the micrometer readings corresponding to a central 
position of the journal were deduced and cross-checked. 
A further check on the horizontal component of this 
calibration could be obtained by running the bearing 
in both directions with the oil-distributing groove 
on the crown (giving an entry angle of 180 deg. in either 
direction of running) and ascertaining that the displace- 
ment curves were symmetrical about a vertical axis 
(Fig. 10). Additional checks could be obtained 
by comparing other pairs of intrinsically symmetrical 
displacement curves. 

It should be pointed out that it is not satisfactory 
for this calibration merely to take measurements with 
the bearing running at zero load and to assume that 
it will then be running central. In the first place, 
displacements in this region are caused by very small 
load differences and moreover there is reason to doubt 
whether the journal does, in fact, ever run steadily 
in the central position. 

Apart from calibration of the micrometers, it was 
necessary also to make a correction for the elastic 
bending of the shaft and bearing under load. Owing 
to this loading the vertical displacement of the journal 
relative to the centre of the bearing was greater at the 
ends than in the central plane of the bearing to the 
extent of about 0-0001 in. per 1,000 lb. of load. The 
effective vertical displacement was, therefore, less 
than that measured by some fraction of the above 
amount together with a correction for the length of 
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shaft between the end of the journal and the measuring 
track. At the highest loads this correction was appreci- 








od 


| able, and owing to the want of certainty as to its exact 
| value, the loads for displacement readings were for 


|the most part kept well within the capacity of the 
machine and high values of x were obtained by low 
w 


| speeds of rotation. Corrections were made on the 
| assumption that the effective displacement was the 
| mean of the central and end values. 

In order to obtain absolute values of bearing friction 
from the out-of-balance measurements, it was necessary 
to ensure that the test bearing was supported in its 
cradle in a truly central position between the knife 
| edges on the lower beam, and that the weight of the 
|beam with cradle and bearing was equally divided 
between these knife-edges. In order to ensure that 
the bearing was central a special gauge with dial 
indicator was constructed, a Vee-groove at one end of 
the gauge being held over each knife edge, in turn, 
while the stem of the dial indicator made contact with 
the ground outer surface of the bush. The cradle was 
adjusted by means of the screwed wedges until the 
readings from the two knife-edges were identical. The 
weights carried on the knife-edges could be balanced by 
removing the shaft and counterweighting the beam 
until the letter-balance system was precisely level. 
A check on the accuracy of these adjustments was 
afforded by the fact that the frictional torques measured 
on shaft and bearing with an inlet angle of 180 deg. 
were the same in both directions of rotation. It will 
be appreciated that the method employed by Goodman 
of making all friction measurements with both direc- 
tions of running (in order to obtain the mean) is not 
applicable when there is any want of symmetry in the 
impressed conditions. 

The pressure gauges were calibrated in the usual way 
and also checked in position by connecting a pressure- 
gauge tester to the various pressure-distributing plugs. 

Lubricant.—Only one oil was used during the tests 
described in this paper; a petroleum distillate of 





0-900 specific gravity having a viscosity of 550 Red- 
wood seconds at 70 deg. F. and 140 at 140 deg. F. The 
viscosity was carefully determined and checked over 
the useful range of temperatures and its absolute value 
was deduced by means of the B.S.I. formula (B.8.8. 
188-1929). 

In the test-bearing as designed, thermocouple leads 
mounted in fibre plugs were carried to a number of 
points on the inner surface of the bearing for the pur- 
pose of measuring the local oil temperature in the film. 
It was found, however, that the temperature recorded 
in this way did not differ appreciably from the oil 
discharge temperature. For this reason the thermo- 
couple measurements were subsequently discontinued, 
and for purposes of calculating the load criterion 


P 
Aw 
taken as that corresponding to the average temperature 
of the oil emerging from the ends of the bearing. The 
authors are not satisfied that this procedure is correct, 
but have resorted to it after failure to obtain more 
reliable figures. At the higher loads and eccentricities 
the temperature of the oil discharge is certainly lower 
than that in the principal part of the pressure film 


2 
(+ ) , the representative value of the viscosity, was 


and the true value of the product -/ will, therefore, 


Aw 
be greater than that calculated and plotted in the figures. 
During the tests described here no attempt was made 
to control the bearing temperature by artificial means, 
but under each load and speed the conditions were 
allowed to become steady before the temperature and 
other measurements were taken. 

Experiments with 90-Deg. Entry Angle.—The pro- 
cedure employed in taking individual measurements 
has been made clear in the description of the apparatus 
and its calibration. Tests extending over a complete 
range of entry angles from 30 deg. to 330 deg., with the 
full bearing width of 12 in., have been made by one of 
the authors, but the present account refers only to the 
results obtained with an entry angle of 90 deg. (or 
270 deg. in some cases). This angle has been chosen 
because theoretical data are available with which the 
experimental results can reasonably be compared. 
It may be observed in passing that the general form 
of the results with other entry angles indicate that the 
90-deg. results are typical in so far as questions of con- 
sistency and validity are concerned. The range of 
speeds employed was from 50 r.p.m. to 1,200 r.p.m., 
while the loads covered the range from zero to 10,000 Ib. 

The principal measurements, apart from the in- 
dependent variables of speed and load were (a) dis- 
placement components ; (b) shaft and bearing friction ; 
(c) pressure distribution. No attempt was made in 
general to make complete observations for all three 
measurements on one and the same occasion. Series 
of tests covering the range of speeds and loads were 
as a rule made separately for displacement, friction and 
pressure and in that order, but for purposes of cross- 
checking an occasional set of complete observations 
was made under a single set of impressed conditions. 





The results of the tests are recorded in Figs, 11 to 15. 


328 


(a) Displacements.—From the co-ordinates measured 
by means of the micrometers on perpendicular dia- 


meters at both ends of the bearing, the displacements | 


of the journal at various loads and speeds were calcu- 
lated, and after correction for flexure were plotted in 
the form of a polar diagram as shown in Fig. 11. In 
this figure the individual points and the curve m 
correspond to readings at the motor end, while the 
curve f refers to results obtained at the free end. The 
curve shown dotted is the theoretical displacement 
curve for a partial clearance bearing of 180 deg. arc 
with central loading. In most respects the experi- 
mental results appear satisfactory. The general form 
is in accordance with theory and the readings at the 
two ends of the bearing agree quite well. The fact 
that the horizontal displacements are somewhat less 
than those on the theoretical curve may well be due 
to the effects of side-leakage ; a similar effect is notice- 
able in measurements by other workers on bearings of 
ordinary widths. 

The only disturbing feature of the results is the fact 


that the journal apparently rises above the central | 


position at small loads and high speeds and does not 
appear to converge on a truly central position in the 
bearing at zero load. The measurements in this region 
were carefully repeated and confirmed. This result is 


not easy to justify on theoretical grounds, though it is | 


in accord with a number of isolated observations by 
other workers. During the course of the tests at low 
loads and high speeds, a certain tendency to vibration 
was noticed which did not exist under other conditions. 
If such vibrations actually occurred, the micrometer 
points would make regular and intermittent contact 
with the shaft in such a way that the readings would 


represent the maximum periodic displacements of the | 


shaft in the directions of the screws. In the process 
of actual measurement it would be difficult to ascertain 
whether these vibrations were occurring or not, since 
even under steady conditions, the initial light contact 
which occurs as the screw is moved forward is always 
intermittent, occurring at that point of the shaft 
which happens to be slightly “ proud” on the ground 
track. 

In order to ascertain whether vibration actually 


ccurred under the conditions of test, a dial 


10,000 

gauge was mounted in place of one of the micrometer 
heads on the bearing extension and allowed for short 
periods to make contact with the upper surface of the 
running shaft. At zero and very light loads vertical 
oscillations were clearly shown. At zero load their 
amplitude was of the order of 0-001 in. and as the load 
was increased the amplitude diminished until finally 
ill signs of vibration disappeared. 

The horizontal range of vibrations was investigated 
by using micrometer heads on opposite sides of the 


bearing extension, and taking pairs of horizontal | 


readings with the shaft stationary and running under 
light loads. The sum of pairs of opposite readings 
would be unchanged if there were no vibration, while 
if vibrations did occur, the change in this sum would 
give a measure of their horizontal amplitude. In this 
way a total horizontal amplitude up to 0-0015 in. 
was detected at zero load, falling away as the load 
was applied and increased in a similar way to the 
vertical component. So far as could be judged, the 
periodicity of vibration synchronised with the rotation 


if the shaft, but a fuller exploration of this phenomenon | 
For present | 


is projected as a separate investigation. 
purposes it is clear that the observations round and 
ibove the central position are subject to error on 
sccount of vibration and do not represent the mean 
running position of the journal in its bearing. 

The eccentricity as determined from the displacement 
diagram is plotted against values of the product 
, P 
aint 
and also for an entry angle of 270 deg., an interesting 
comparison and partial check. The chained line in 
Fig. 12 is deduced from the theoretical relationship for 
an infinitely wide half-bearing corrected for side-leakage 
by the appropriate factor (corresponding to a film of 
proportions 27: 12) obtained by Kingsbury from his 
electrical analogy for an eccentricity of 0-4. The two 
experimental curves are in mutual agreement but do 
not compare well with the theoretical curve, particularly 
at higher values of the eccentricity. The local 
discrepancy at low eccentricities has already been 
explained in terms of vibration. . 

At higher eccentricities the form of the displacement 


r 2 . . 
\q) Fig. 12, for an entry angle of 90 deg. 


curves in Fig. 11 suggests that there is no serious error | 


in the measurement of the eccentricity. On the other 
hand, there is considerable uncertainty as to the proper 


value to be given to the viscosity in the product 


It is almost certain that any truly representative value 
of A should correspond to the temperature of the oil 
in the film close to the load-line, where the principal 
changes in pressure occur, and this temperature will no 
doubt be greater than the average temperature of the 
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escaping oil, a considerable proportion of which leaves 
the bearing quite close to the oil-distributing groove. 
This disparity of temperatures will probably be greater 
at higher eccentricities and loads because the proportion 
of oil escaping early will increase with the eccentricity, 
and the temperature rise of the load-carrying oil will 
increase with the load. The discrepancy between the 
experimental and theoretical curves is also greatest 
at higher eccentricities and loads. It is worthy of note 
| that over the relevant range of temperature an increase 
of temperature of 10 deg. C. is sufficient to reduce the 
| viscosity of the oil by one half, so that the value of the 


- is increased by some 10 per cent. for every 
| degree C. rise in temperature. 

| While the authors admit that they have not solved 
|the problem of temperature measurement in the 
lubricating film they are of opinion that when a satis- 
| factory method is devised the load-eccentricity relation- 
ship will be found to agree well with the theoretical 
| curve. 

| (b) Friction.—The measurements of journal friction, 
| deduced from the torque reaction of the driving motor 
and corrected as explained above for the friction of the 
main roller bearings, are plotted against the load 
criterion in Fig. 13, for both 90-deg. and 270-deg. entry 
angles. Judging from the oscillatory freedom of the 
motor frame experienced during the tests actual 
torque-reaction measurements should not be subject to 
much error, and the experimental curves compare 
jreasonably well with the theoretical—deduced as 
before from theory with corrections from Kingsbury’s 
analogy. At higher values of the load criterion the 
effect of errors in the value applied to A is masked to 
| some extent by the flat nature of the curves, but on the 
| whole, the agreement between experimental theory is 
| considered satisfactory. 

| The fact that the recorded friction with the 270-deg. 
|entry angle is consistently greater than that with the 
| 90-deg. entry angle is no doubt due to the greater 
|} extent of continuous oil film in the former case, the 
|} oil film being complete as far as the region of high 
| pressures near the load-line. 

The corresponding measurements of bearing friction, 
| obtained by determining the couple necessary to 
|restore the equilibrium of the letter-balance system 
| carrying the test bearing, are plotted in Fig. 14. They 
| do not agree so well with theory as the measurements 

of journal friction, but when due allowance has been 
made for the fact that the plotted values of the load 
criterion are low the discrepancy may well disappear. 
|The frictional torques on bearing and journal differ 
| from one another on account of the horizontal displace- 
ment (h) of the journal from the centre of the bearing, 
according to the relationship 
R R 
— fod 


r r 


| product 


Hp 


R 


Values of pw calculated from experimental 


observation are plotted in Fig. 14 for comparison with 


. R 
observed values of »,—. At smaller loads the two 
r 


agree well but at higher loads the agreement is not so 
good for the 90-deg. entry angle. The fact that the 
‘calculated ” curve agrees with the theoretical does 
not prove that it is more reliable than the “ observed ” 
curve, since the plotted values of the load criterion are 
admittedly low. The authors are of opinion that the 
|measurements of bearing friction and _ horizontal 
displacements are rather low and the measurements of 
journal friction rather high. 

Taking all the measurements into account it would 
appear that the theoretical estimate of the friction in a 
journal bearing with 90-deg. entry angle is a useful 
working criterion. 

(c) Pressure Distribution.—A_ series of 
readings typical of 50 sets obtained with an entry 
angle of 90 deg. at various loads and speeds, is shown 
in Fig. 15, plotted against angular position. In 
obtaining these measurements account was taken of the 
possibility of a disturbing effect due to the traversing 
motion of the shaft and in a number of cases the 
traversing gear was thrown out of action in order to 
ascertain its effect. No appreciable change in the 
pressure readings was detected. 

It will be noticed in Fig. 15 that the pressure film 
only extends round a limited portion of the bearing 

| are, a portion which is more restricted near the sides of 
the bearing. Over the remainder of the bearing no 
measurable pressures were found. In particular, no 
negative pressures could be detected on the upper half 
of the bearing with 90-deg. entry angle although a 
compound gauge was purposely employed. 


_| In order to check the pressure readings the results 


|for each of the four planes of measurement were 
| plotted on horizontal and vertical bases after the manner 
lemployed by Osborne Reynolds and the resultant 
vertical pressure per inch width of bearing, obtained 
by graphical integration, was plotted as shown in the 
| upper curve in Fig. 15. Integration of this curve gives 


pressure 





an actual applied load of 3,040 lb. This agreement js 
better than in most of the series of tests but 
systematic discrepancy was found among the 50 com 
parisons made, the mean error being — 1-6 per cent 
while the average discrepancy (irrespective of sign 
was 3-3 per cent. In the light of these results it js 
felt that pressure measurements in journal bearings 
can be made and accepted with reasonable confidenc: 

The apparatus described in this paper was con 
structed in the workshops, and the experimenta 
work carried out in the laboratories, of the Bradford 
Technical College. 








THE SWANLEY JUNCTION RAILWAY 
ACCIDENT. 


Ar 11.18 p.m. on Sunday, June an accident 
occurred on the Southern Railway at Swanley Junction 
whereby four passengers lost their lives, and 11 others 
were injured and required hospital treatment. Colonel 
Mount’s report on this occurrence to the Minister of 
Transport has just been published. 

Swanley, on the old London Chatham and Dover 
main line, 17} miles from Victoria, is the point at which 
the branch to Sevenoaks, Maidstone and Ashford 
diverges, and on the evening in question an up stopping 
train on the main line from Gillingham to Swanley was 
reported to be 25 minutes late. The foreman in 
charge accordingly decided not to detain the train 
from Sevenoaks to Victoria which should have given the 
Gillingham passengers their London connection, but 
instead to stop out of course an up train from Margate. 
via Maidstone East, to Victoria, also running over 
20 minutes late, which would certainly be further 
delayed by the stop, but would have suffered equally 
had the Sevenoaks train been detained. This procedure 
was quite in order, but unfortunately the decision was 
made too late to advise the Margate train crew at their 
last stop, Otford, 6} miles down the branch ; nor did 
the foreman succeed in telephoning his intention to the 
Controller at London Bridge, though he made three 
attempts to do so. 

There are twosignal cabins at Swanley, the Junction 
box itself and the Yard box about 300 yards down the 
branch. The up Yard home signal is 600 yards from 
that box, the up Yard distant 1,000 yards further out, 
the up Junction distant being on the same post as the 
Yard home. The up Junction home signal also acts as 
platform starter for the up branch, as the station lies 
immediately east of the junction, which is protected 
in the up direction by a facing siding just short of the 
up main line. 

On receipt of the order to stop the Margate train, 
Signalman Reeves in the Junction cabin, after informing 
his colleague in the Yard box, made a fatal blunder. 
To avoid delay on the up main line he had decided to 
cross over the Gillingham train, which arrived at 
11.15 p.m., to the down main before the Margate train 
left ; this meant that he could not set the junction for 
the latter, yet, despite a regulation which forbade receiv 
ing passenger trains not booked to stop with the points 
set for the siding, he gave line clear to the Yard box. 
It did not occur to Signalman Anthony there to check 
the approaching train, and accordingly he lowered 
both home and distant signals. Driver Aplin saw the 
Yard distant signal off and seems to have concluded 
that the road would be clear at any rate to the starting 
signal beyond the junction. He admits that he did not 
see the Junction distant nor hear his fireman’s warning 
that it was against him, and the train was almost upon 
the Junction home, the sighting of which is not good, 
before the men realised the position. The speed appears 
to have been nearer 40 m.p.h. than the 20 m.p.h. laid 
down for up branch trains, and full application of th 
vacuum brake could not avert the crash. 

On account of the speed restriction and the ampl« 
braking distances, Colonel Mount does not considet 
any addition to the signalling necessary, pointing out 
that the accident was due to disobedience of orders by 
Reeves and Aplin (both experienced men with long 
service and excellent records) against which safety 
devices are powerless. He thinks, however, in view 0! 
the facing siding, that further consideration ought to 
be given to the operating regulations for the station. 
and also criticises the lateness of the decision to stop th« 
Margate train and the delays in telephoning which 
occurred both before and after the accident, pointing 
out the need for some form of priority call. He is in 
doubt, too, as to the adequacy of the supply ot! 
emergency tools and suggests that this question shoul 
be reviewed for the whole London district. 
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Economiser Explosion AT PWLLUBACH COLLIERY. 
It is announced from the Board of Trade, Great Georg« 
street, London, 8.W.1, that a formal investigation has 
been ordered, under the Boiler Explosions Acts, into the 
circumstances attending the explosion of an economiser 
at Pwllbach Colliery, near Swansea, on May 15 last, by 
which two men were killed and four others injured. 
The inquiry will be opened at the Guildhall, Swansea, 
10.30 a.m. on Tuesday, September 21. 


















ENGINEERING. 








SEPT. 17, 1937.] 





THE CHILOWSKI LIGHT RELAY. 


Peer IPPPEFEPIPOLOOD DIO De, 





rr 

















ENGINEERING 














a4 

i Ne 
100000!) 
200002 




















20uF 
Pea — 
ToL Supply 
073.4.) “ENGINEERING 


THE CHILOWSKI LIGHT RELAY. 


Our attention has recently been drawn to an interest- 
ing form of light-actuated relay that may be used for 
some of the purposes for which photo-electric cells are 
usually employed, but appears to be simpler and 
cheaper than the latter, since it can be made to make or 
break an electrical circuit directly, i.e., without the 
intervention of a valve amplifier and secondary relay, 
such as are usually required with a photo-electric cell. 
Its action is not so rapid as that of the latter, the time 
iag being of the order of half a second, but this is 
obviously of no consequence in applications such as 
the switching on of lamps as darkness falls, or vice 
versa, for which the relay is particularly well suited. 
Its manufacture and commercial development is in 
the hands of Messrs. Société Tubest, Fere-en-Tardenois, 
France, and it is known as the Chilowski light relay. 
The patent rights for this relay for the whole of the 
British Empire, with the exception of Canada, have 
been acquired by Messrs. Venner Time Switches, 
Limited, New Malden, Surrey. 

The relay depends for its action on the well-known 
phenomenon that a mixture of hydrogen and chlorine 
gases will combine to form hydrochloric acid only 
when illuminated ; in darkness the combination will 
not take place. This phenomenon is used in the 
Chilowski relay by half filling a small glass bulb with 
aqueous hydrochloric acid and passing a small con- 
tinuous current through the acid by means of two 
platinum wires fused into the glass. As a result of 
the electrolysis of the acid, the chlorine and hydrogen 
liberated at the anode and cathode, respectively, 
collect above the level of the acid so that in the absence 
of light a considerable pressure is developed inside 
the bulb. If, on the other hand, the bulb is exposed 
to light, the gases combine, at a rate depending upon 
the intensity of the light, and the resulting gaseous 
hydrochloric acid dissolves in the aqueous solution so 
that there is no appreciable pressure rise. To utilise 
the pressure developed when the bulb is in darkness, 
the back of the bulb, an elevation and transverse section 
of which are shown in Figs. 1 and 2, communicates with 
& space closed by a thin diaphragm which distends as 
the pressure rises. The distension compresses the 
air in a space on the right of the diaphragm, as 
will be clear from Fig. 2, and this space communi- 
cates with the upper end of one limb of a U-tube con- 
taining mercury (the right-hand limb in Fig. 1), so 





Fie. 3. 


that the mercury rises in the other limb and completes 
| the circuit containing the lamp and battery. 

| It will be seen in Fig. 1 that there is a third electrode 
|in the right-hand limb of the U-tube and the object 
| of this may now be explained. The current from the 
negative pole of the battery flows to one of the elec- 
trodes immersed in the acid through a 1,500-ohm 
resistance, while that from the positive pole flows to 
the other electrode through the mercury in the U-tube, 
the one-megohm resistance shown in Fig. 1 being short- 
circuited by the mercury when there is no pressure on 
the diaphragm. When the pressure on the diaphragm 
rises and the level of the mercury in the right-hand 
limb of the U-tube falls, the electrode in this limb is 
uncovered and the current to the electrodes in the acid 
must flow through the high resistance. The electro- 
lysis produced by the small current, however, is suffi- 
cient to maintain the pressure in the bulb and thus 
keep the main circuit closed. Without this provision 
the pressure in the bulb would gradually fall owing to 
the absorption of some of the mixed gases in the acid, 
and the main circuit would be broken and the lamps 
extinguished while the bulb was still in darkness. In 
these circumstances the pressure would rapidly rise 
again, causing the lamps to be re-lighted, but it is 
obviously essential in most applications to ensure that 
they are kept lighted continuously until daylight is 
restored. 

The Chilowski relay is used in the Tubest auto- 
matic car parking-light control apparatus, the object 
of which is automatically to switch on the park- 
ing lights of a car left unattended when darkness 
falls. The bulb used in this apparatus is about 2 in. 
in diameter, }in. in thickness and weighs only 2 oz., 
although it is capable of controlling a circuit carrying 
150 watts. It has merely to be connected to the car 
battery and the parking lamps, and requires no attention 
after installation. It should be mentioned, however, 
that an ingenious form of cut-out is incorporated in 
the apparatus which is operated by the driver on 
entering a garage or other locality where the parking 
lights are not required. When the car is started up 
again, this cut-out is automatically released, so that 
the light relay is ready to function when next required 
without further intervention on the part of the driver. 

An important application of the relay is for auto- 
matically switching on and off the electric lamps in 
railway coaches and we understand that it is now 
being employed for this purpose on certain of the 
French railway systems with entirely satisfactory 
results. Fig. 3 is reproduced from a photograph of 
a Chilowski relay designed for this purpose, with its 
front cover removed ; the cover, of course, is provided 
| with a glazed window to enable light to reach the glass 
|bulb at the top of the apparatus. A diagram of 
connections is given in Fig. 4, and from this it will be 
}seen that a metal rectifier is incorporated since the 





| apparatus is intended for use on alternating-current 
| circuits ; the current required for electrolysis is taken 
|from a potentiometer connected across the rectifier 
asshown. In other respects the electrical arrangements 
| are similar to those previously described. 

We are informed that other uses to which this light 
relay is being applied include the automatic switching 
| of public-lighting systems, the lighting of shop-window 
displays, road signs, aerodrome beacons, buoys, &c. 








NOTES ON NEW BOOKS. 


Tue first annual conference of the Combustion 
Appliance Makers’ Association (Solid Fuel), which was 
held in London on March 16 of this year, was reported 
at some length in our columns,* but inevitably a 
considerable degree of condensation was necessary to 
compress into about 2$ columns an extensive survey 
of the progress of solid-fuel burning appliances and 
a subsequent discussion in which some twenty 
speakers participated. Those who wish to study the 

three papers and the discussion in greater detail, 
| however, now have the opportunity to do so in a volume 
of proceedings entitled First Annual Conference, 
March 16, 1937, which has been issued from the offices 
of the Association at 54, Victoria-street, London, 
S.W.1, at the price of 2s, 6d. net. The first paper deals 
with applied combustion research and suggests that a 
sum of 500,0001. per annum would be required to place 
solid-fuel research on terms of equality with that 
conducted in the interests of liquid fuel. The second 
paper, on the domestic market for solid fuel, provoked 
the greater part of the discussion recorded at the 
Conference, and the third, dealing with progress in 
mechanical firing, gives an unbiassed statement of 
recent advances in this branch of the subject. 





In the construction of structures such as dams 
and large buildings, the chief object of consideration 
to engineers and architects is the stability of earth 
subjected to the combined effects of ground water and 
external loads, and advance in this branch of knowledge 
depends mainly on the experimental verification of 
the related theory, to which Professor K. von Terzaghi 
has made notable contributions. The Centre d’Etudes 
et de Recherches Géotechniques, 16 Avenue Hoche, 
Paris, has recently added four brochures to the 
literature on the subject, the first two of which bear the 
titles of Définitions et Hssais Géotechniques Normaux 
and Elémenis du Calcul des Affaissements, published 
at the prices of 10 francs and 15 francs, respectively 
These together present a concise introduction to the 
general treatment, since the former publication 
contains a description of the standard methods used 
in the experimental determination of the various 
characteristics of soils, while the latter gives an 
excellent account of the modern theory of the subject. 
The analysis is discussed with special reference to the 
settling of earth loaded in a prescribed manner, and 
this aspect of the problem is further elucidated by the 
other two brochures published by the Centre, under 
the titles of Les Affaissements de la Gare Trans- 
atlantique du Havre and Fondations de Fours a Gaz, 
Nice ; the respective prices are 18 francs and 20 francs. 
It is to be noted that in the course of erection 
appreciable settlements occurred of the structures of 
both the marine station and gas-works situated in the 
above-mentioned cities, and these publications give in 
turn accounts of the probable causes of the observed 
cracks in the buildings and a detailed description of 
the measures taken to investigate the unexpected 
occurrences. In the discussion on the work at Havre 
attention is drawn to the controversial subject 
pertaining to the transmission of pressure through soils 
that are only slightly permeable ; the reference is of 
interest in view of the fact that research undertaken 
was found to confirm the Terzaghi hypothesis that in 
these circumstances the pressure is almost instan- 
taneously propagated through the earth. The 
investigations have led to remedial measures involving 
the use of “floating” piles, caissons and deep 
foundations ; the floating piles utilised at both Havre 
and Nice depend almost entirely on the effect of 
friction, since the designed load on the base of a given 
pile is negligibly small in magnitude. 





The publication of the second edition of Crimp and 
Bruges’ Tables and Diagrams for Designing Sewers and 
Water Mains will be welcomed by those engaged in 
work of this nature. The simple formula used in the 
calculations for these Tables gives results which are 
close to those resulting from the use of Kutter’s formula. 
The Tables give the velocities and discharge for pipes, 
circular sewers and egg-shaped sewers running full 
and, with the proportional] areas, for running partly full ; 
also Tables of area and the values of r and 4/7. These 
proportional velocities and discharges are especially 











* See ENGINEERING, vol. cxliii, page 414 (1937). 
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useful. Tables are also given for gauging the flow 
of water over weirs for quantitiesup to about 2,000 cub. 
ft. per minute, and one has been added to this edition 
giving the discharge of water through a right-angled 
Vee-notch. The volume is published by the Bellichi 
Press, London, at 15s. net. 


More than seventy years ago, in the preface to the 
first edition of his famous Pocket Book, Sir Guilford 
Molesworth commented that “few are gifted with a 
memory 80 retentive as not to require the aid of written 
formule ”; neither, he might have added, is every 
possessor of a formulw-retentive memory gifted with the 
ability to select the right one for a given occasion and to 
apply it intelligently. The young draughtsman, in par- 
ticular, is frequently perplexed by the perversity of 
actual design calculations in failing to conform to the 
typical examples familiarised by his textbooks and his 
previous experience, and is not always sufficiently cer- 
tain of his ground to work out every new problem from 
first principles, even if time permits. For such as he, 
Mr. J. W. Hamilton has compiled the collection of 
Design Examples for Young Draughtsmen, recently 
published by Messrs. The Draughtsman Publishing 
Company, Limited, 96, St. George’s Square, London, 
S.W.1, as one of the well-known series of practical 
pamphlets issued under the wgis of the Association of 
Engineering and Shipbuilding Draughtsmen. Some 


knowledge of applied mechanics is assumed in the | 


reader, and the interspersed notes are purposely made 
brief, worked examples occupying the major part 
of the 65 pages of text. Various special branches of 
engineering, such as hydraulics and thermodynamics, 
are not treated at all, the nine sections being concerned 
almost entirely with such fundamental mechanical 
calculations as are likely to be encountered in any 
department of the science; but some attention is 
given to toothed gearing, and the requirements of 
the structural draughtsman, also, have not been 
overlooked. Within its confessed limitations the 
booklet, which is priced at 2s., may be recommended, 
not only as an office vade mecum, but also as a supple- 
ment to class textbooks for those studying for the 
National Certificates in mechanical engineering, and as 
a convenient refresher course for the many others of 
maturer age who, in the course of a routine employment, 
find their former skill in boek work slipping from them. 


Together with the reports on pure chemistry pub- 
lished by the Chemical Society, the Reports of the 
Progress of Applied Chemistry, issued by the Society of 
Chemical Industry, provide for the student of chemistry 
a comprehensive survey of recent developments. In 
the current issue of the latter publication, Vol. xxi 
(1936), price 12s. 6d, (or 7%. 6d. to members), whic h is 
modelled on the familiar plan of the series, the high 
standard previously attained is well maintained and the 
various contributors have succeeded in presenting the 
subject allotted to them in a manner which avoids 
the text becoming a mere collection of abstracts. 
The section on ‘ Fuel” has been contributed by 
members of the Department of Fuel, University of 
Leeds. Dr. Julius Grant discusses ‘ Pulp and Paper,” 
Dr. Sugden deals with “* Refractories,” and Dr. Twiss 
considers the developments in the “* Rubber Industry.” 
Dr. J. Weir has again written the section on “ Ex- 
plosives,” which covers the two years 1935 and 1936. 
In the section on “ Acids and Alkalies”” the authors 
refer to the rapidly increasing number of contributions 
to the technical literature from Russian and Japanese 
sources. Professor Bannister in his survey states that 
the year 1936 will be memorable in the history of the 
British iron and steel industry for the achievement of a 
record steel produciion for the second year in succession. 
In the oils and fats industry, a prominent feature has 
been the adaptation or modification of existing pro- 
cesses to cope with changing economic demands. Russia 
has continued its efforts on the synthetic production of 
rubber, and in Germany the manufacture of synthetic 
rubber has reached a stage of national as well as 
industrial importance. In the latter country synthetic 
rubbers are now being used quite extensively, their 
application being enforced by law 


In a recent review of Exhbach’s Handbook of Engineer- 
ing Fundamentals (see page 198, ante), it was explained 


be dealt with and in accordance with the recommen- 
dations of an advisory board, the publishers had 
arranged to issue the new editions of their handbooks 
in a series of volumes each devoted to a distinct 
branch of engineering. The first volume contained 
the fundamental data common 
essential to every engineer. The present publication, 
Kent's Mechanical Engineers’ Handbook, vol. I, Power 
(New York: John Wiley and Sons, Incorporated ; 
London : Chapman and Hall, Limited, price 25s. net), 
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handbook of this name and constitutes the second 
volume of the new series. In making the change the 
arrangement, form and typography have been improved 
not only to conform to the general plan but also to 
enhance the value of the book. The earlier sections 
treat of air, water, heat, combustion, fuels and steam, 
mainly on theoretical and general lines. The practical 
applications follow in the nine sections which constitute 
| the body of the book and contain very complete and 
| up-to-date information regarding steam plant, refri- 
gerating machinery, heating, ventilating and air- 
| conditioning plant, internal-combustion engines, gas 
producers, and rail, road and air transport. General 
| data regarding the employment of electric power are 
| included, but this, in its full scope, will be dealt with 
| in one of the later volumes. The final section, ‘‘ Power 
| Test Codes,” is devoted to the recognised methods of 
testing various types of plant. 





The flow of ground water is often of practical 
importance to civil engineers, particularly to those 
interested in the construction of waterworks, and 
foundations situated on water-logged soil. Very wide 
| variations in the relevant characteristics for the kinds 
of soil are encountered in practice, and it is manifest 
therefore that anything approaching a general treat- 
ment of the subject must depend on the testing of a 
correspondingly large number of samples. In order to 
ensure that only one factor shall vary during the process 
|of such experiments, recourse must be had to the 
theory of flow through permeable materials. A well- 
| arranged study of the subject has recently been issued 
under the title of Grundwasserstrimung, by Dr. R. 
Dachler, who proceeds by first examining the flow of 
water through filters having known properties, before 
extending the analysis to cover a wide range of 
conditions. In view of the fact that the fundamental 
theory is usually just touched upon in general treatises 
on hydromechanics, special mention should be made of 
the detailed solutions to the problems which exemplify 
the analysis here, since some interesting applications 
of orthogonal transformation are to be found in these 
solutions. Although the work is naturally of a 
mathematical character, the author’s description of 
the laboratory methods used in this sphere of research 
should appeal to many engineers, for future progress 
depends mainly on the construction of apparatus 
designed to serve particular purposes in this connection. 
Further, students might well investigate the general 
problem, for it is associated with a field of investigation 
which will extend with the growth of cities and 
industrial undertakings. This interesting book is 
published by Julius Springer, of Vienna, at a price of 
11-40 marks. 





| 








ELECTRICAL VIBRATIONS AND 
THEIR APPLICATION IN TELE- 
VISION.* 


By Prorressor E. W. Marcuant, D.Sc., M.LE.E. 


ELECTRICAL vibrations are of many kinds and are 
used for a number of different purposes. They exist 
in light where the frequency of the vibration is very high. 
With a beam of violet light the frequency of the elec- 
trical vibration, which is an essential part of the light 
beam, is 10’ cycles per second. When such a beam falls 
on certain substances, such as potassium or cesium, the 
vibrating electric force disturbs the orbits of the electrons 
in the atoms of the substance and causes electrons to be 
given out by them. If cwsium, for example, is made 
the inner coating of an evacuated glass container 
and a positively-charged electrode is arranged opposite 
to it, the electrons which are freed from the substance 
by light will be attracted to the positive electrode and 
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that, in view of the increasing amount of matter to | f energy in two forms. A 


to all branches and | 


| it due to the straining of the dielectric. 
| 
| 


a current will pass. The current will usually be very 


|} small, t.e., of the order of microamperes ; the ampere 


corresponds with 6-3 10° electrons per second, 


| and it requires a very powerful beam of light to release 
| anything like this number. 
| cell will respond very quickly to the influence of a light 
| beam. 


It is evident that such a 


The photo-electric cell forms a very important 
part of a great many modern applications of electrical 
vibrations, notably in television transmitters. 
Electrical vibrations of lower frequencies have to 
be produced by other means than sources of light. 


| The production of any vibration depends on the storage 


mechanical vibration, 
say, of a weight attached to the end of a spring, depends 


|on the storage of potential energy when the spring 
| is deflected, this potential energy being turned into 


| kinetic energy when the weight is moving. The corre- 
| sponding electric case is that of a circuit containing a 
capacitance or condenser and a coil of wire. If the 
condenser is charged, electrostatic energy is stored in 
This corre- 
sponds with the potential energy stored in the spring. 


* Paper read before Section G of the British Associ- 


is, in fact and in effect, the eleventh edition of the | ation at Nottingham on Tuesday, September 7, 1937. 
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If the condenser discharges itself, it produces a cu 
through the coil and this current produces a magneti 
field which also stores energy. This energy may be 
compared with the kinetic energy which is contained 
in a moving mass. Various methods have bre 
employed for generating electric vibrations. We 
consider two. First, the dynatron, which is essentia||y 
an apparatus in which the current flowing increases 
as the pressure applied to it diminishes. A typical 
characteristic curve is shown in Fig. 1, on the opposit: 
page. Such an apparatus, if connected to a coil and 
condenser, will set up oscillations in a branch cir 
the frequency of which will depend on the sizes of thy 
condenser and inductances that are used. 

The late Mr. Duddell devised a model for illustrating 
this principle, which is shown in Fig. 2. In this mode! 
the flow of water through a tube is controlled by a mush 
room valve m which is supported by a light spring « 
There is also an iron bob 6 attached to a thin wire 
hung from the under-side of the valve, which is pulled 
down by the attraction of a solenoid. A U-tube is 
connected at one end to the inlet pipe and at the 
other to the outlet side of the valve. When the 
pressure at the inlet rises, the liquid in the U-tube is 
depressed and the valve lifts; as soon as this happens 
the attraction on the iron bob is diminished and the 
valve opens more widely. The pressure at the inlet 
pipe diminishes and the liquid in the tube rises. When 
the pressure at the inlet has been reduced sufficiently, 
the valve closes again and the cycle is repeated. The 
dynatron oscillator is used to-day for a great many 
purposes and may be employed to generate currents 
of high frequency. Another valve, filled with mercury 
vapour, and sometimes called the thyratron, is used 
for producing another kind of electrical vibration. 
It possesses the property of not allowing a current to 
pass from the plate to the filament unless the voltage 
applied exceeds a certain value. This valve is employed 
in a great many practical devices to-day. Traffic 
signals nearly all make use of it. A condenser is 
charged up, usually through a resistance, and a relay is 
arranged in the circuit of the thyratron, as shown in 
Fig. 3, which operates when the condenser discharges 
and this is arranged to switch on the lights a certain 
time after the connection of the condenser to the 
source of E.M.F. has been effected by the traffic pad. 

With television receivers, a saturated diode 
pentode is used in the charging circuit, the essential 
property of which is that a nearly constant current 
passes through it, even when the voltage applied to 
it varies over a fairly wide range. If such an arrange- 
ment is connected to a battery or other source of 
direct current E.M.F. and is used to charge up a 
condenser, it is evident that the charge given to the 
condenser per second will be constant, and, therefore, 
that the rate at which the voltage on the condenser 
will increase will be constant. The voltage on the 
condenser, therefore, will be proportional to the time 
that has elapsed since the connection to the battery 
has been made. If a thyratron is connected across 
the condenser, it will discharge the condenser when 
the voltage reaches a certain value depending on the 
constants of the circuit. If the rate of increase of 
charge is diminished by reducing the current which 
the saturated pentode will pass, the time taken to 
charge the condenser will increase. Alternatively, if 
the condenser is of larger capacity, it will obviously 
take longer to charge it up to the given voltage, as 
the rate of increase of voltage will be diminished. In 
television receivers, the plates of a cathode-ray tube 
are connected to the condenser and the voltage between 
them is made to increase in proportion to the time. 

The circuit is shown in Fig. 4. Since the beam of 
cathode rays which passes between the plates is deflected 
by an amount which is proportional to the voltage 
between them, the cathode-ray beam will move across 
the screen at a rate depending on the rate at which 
the voltage between the plates increases. In this 
way a “time” motion is given to the spot, and by 
combining a rapid horizontal time motion with a 
relatively slow vertical time motion a “raster” is 
formed on the screen of the television receiver. One 
difficulty is to avoid disfigurement of the raster when 
the spot flies back from the end of the raster or frame 
to the beginning for the next picture. This has been 
done by arranging that the current that flows through 
the discharge circuit shall lower the potential which 
produces the beam ; it is not necessary to reduce the 
intensity of the spot when it flies back from the end 
of one line to the beginning of the next as its brightness 
on the screen is so much reduced, because of the 
rapidity with which it moves. The principle of the 
thyration or mercury-vapour valve can be illustrated 
by the model shown in Fig. 5. This consists of a small 
cylindrical vessel ¢, which represents the capacity 
of the condenser. This can be filled by a constant 
flow of water through a fine bore tube ¢. The vessel 18 
so arranged that when the water in it has reached 4 
certain level it tilts over and empties itself. The 
level to which it is necessary for the water to rs 
before it tilts over, is governed by a lever arm l with 


or 
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a weight w on the end of it. This represents the grid 
control.of the thyratron. It is evident that the time 
taken to fill the tube to a point at which it will discharge 
depends on the rate of flow of the water and also on 
the amount of “ out of balance ” which is necessary 
in order to tilt the tube. Comparing this with the 
thvratron, the time of operation may be altered in three 
ways, viz., (1) by changing the size of the condenser, 
which is equivalent to altering the size of the vessel ; 
(2) by altering the steady current flowing in the 
circuit (velocity control, Fig. 4), which is equivalent 
to altering the rate of flow of the water: and (3) by 
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changing the grid bias on the thyratron (amplitude 
control, Fig. 4), which is equivalent to altering the 
weight on the lever which controls the tilting over of 
the discharging vessel. 

At the sending end of a television transmitter for 
transmitting photographic films a spot of light produced 
by a beam of cathode rays is moved across the picture, 
the light from it falling on a photo-electric cell. The 
spot scans the picture by moving across it in a line, 
the motion being produced by the voltage between 
the P, plates in Fig. 6; it then flies back to the start. 
In the meantime, a downward motion has been given 
to it by a second set of plates P,, controlled by a second 
time base, so that when the spot next moves across 
the picture it moves across at a slightly lower level. 
In this way the spot is made to scan the whole picture 
Which requires to be televised. At the receiving end 
4 Similar raster is produced on the receiving cathode- 
ray tube, as has already been explained. The intensity 
of the spot in the receiving tube is varied by an anode, 
m, Fig. 6, the voltage of which is controlled by the 
currents that are produced by the photo-electric cell 
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}at the transmitting end. The light on the screen: 
| therefore, corresponds with the magnitude of the 
photo-electric current at the sending end and conse- 
| quently corresponds with the intensity of the light which 
| falls on the photo-electric cell at the transmitter. 

In the last place, reference may be made to the vibra- 
tion produced on a free electron by a magnetic field. 
This is made use of in one of the cameras which is used 
for televising outside objects and also in the “ cyclo- 
tron,” which is now regarded as the most powerful 
device for disintegrating the nuclei of atoms. The 
principle involved is one of considerable interest. 


Fig.3. 
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(e0s5.£.) 
_ If a free electron is given off by a photo-electric surface 
| pin an evacuated container, Fig. 7, and is then subjected 
to a magnetic field, at the same time as it is being 
accelerated by an electric field, the two fields being 
in the same direction, the electron will move along a 
spiral path to the “focussing” plane f. It can be 
shown that the angular velocity of the electron is 
independent of its initial speed in a direction per- 


pendicular to the main axis and is equal to =, where 


B is the strength of the magnetic field and e and m 
the charge and mass, respectively, of an electron. 
If, therefore, an electron starts from a certain point a 
on the photo-electric surface, it will arrive at a point 
a,, On a surface at a distance d from the photo-electric 
surface, in a time ¢ depending on the acceleration 
given to it by the potential E between p and f. If the 
strength of the magnetic field* is adjusted so as to 








* It can be shown that the strength of the magnetic 
9. 

. 2 
field must be a 
difference between p and f at a distance d apart, and 
e and m are the charge and mass of an electron, all in 


r/ Em where E is the potential 
2e 





consistent units. 
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make the time for one complete rotation of the electron 
equal to the time ¢, the time of flight of each electron 
that is given out by the photo-electric surface to the 
focussing plane at f will be the same, and the electron 
picture at p will be exactly reproduced on the plane f. 
If now two other magnetic fields are applied to the 
space between p and f in vertical and horizontal 
directions, respectively, and perpendicular to the line 
from p to f, a time motion may be given to the electrons 
which will have the effect of moving the image of the 
picture on the focussing plane f past a fixed point at f. 
The electron current at the point will vary in accordance 
with the variations in brightness of the picture on the 
photo-electric surface. If a conductor, therefore, is 
placed at a,, the current that will be produced in it 
will correspond with the pattern on the photo-electric 
surface. In this camera, the picture which is being 
televised is focussed by a lens on to the photo-electric 
surfaces ; the electron emission from the photo-electric 
surface, therefore, corresponds with the picture, and 
this picture is then magnetically “ focussed” on the 
surface f. The currents produced at f are magnified 
up by suitable amplifiers and are then applied to a 
carrier wave, 80 as to produce the necessary modulations. 

After transmission the wave is de-modulated and 
the resulting current amplified so as to produce a 
voltage on the control electrode at the receiver corre- 
sponding with the intensity of the light on the photo- 
electric surface. It is easy to see that, if the time 
motions on the screen of the receiver are synchronised 
with those at the camera, the picture will be reproduced 
at the receiver. The number of variations that have 
to be transmitted in order to produce a televised 
picture with good definition is about a million a second, 
and, therefore, short waves are a necessity, and it 
follows that the “vision” from a television trans- 
mitter cannot be transmitted much beyond the visual 
range of the transmitting aerial. Some television 
transmissions have been made between the Alexandra 
Palace and South Africa, but the practical range for 
direct transmission from a television transmitter is 
not much more than 25 miles. Actually, Alexandra 
Palace has been received on specially sensitive receivers 
at Coventry, which is nearly 100 miles away from 
London, but this cannot be depended upon, even if 
the power of the transmitter is substantially increased. 
Television is the most remarkable of all the applications 
of electric vibrations, and it will not be long before the 
number of television receivers is much larger than it 
is at present. It is evident, however, that the 
cost of a receiver is bound to be much greater than 
that of a broadcast sound receiver. 








FORESTRY IN JAPAN. 


AtruoucH taking up the subject in the modern 
sense rather later than some European countries, 
Japan is now considered to lead the world in regard 
to man-made forests already established and the 
scale of new planting. A very interesting article on 
this subject, by Mr. E. Phillips Turner, F.L.S., appears 
in a recent issue of the Empire Forestry Journal (Vol. 16, 
No. 1, 1937), from which it appears that scientific 
forestry was first put into practice in Japan 53 years 
ago, when two German foresters were imported to 
teach silviculture at Tokyo University and now the 
fundamental principle of management for all the 
country is that of sustained yield, together with the 
maintenance of public welfare. 

Of late years, natural regeneration has been secured 
from both pure and mixed forests, but clear felling 
and artificial re-stocking appear to be more practised 
than the selection system. Investigations show that as 
far back as the Shogunate feudal period two systems 
of natural regeneration were practised. In the selec- 
tion system a minimum diameter limit was adopted, 
and in the clear felling system the limit was a maximum 
diameter and no fixed rotation. Planting out of 
nurseries was also done on some sites. 

Intensive cultivation is necessarily the practice 
in a country so densely populated, and carrying 358 
persons to the square mile. In spite of this, 55-7 per 
cent. of the total land area of 202,425 sq. miles is 
kept under forest to supply timber, pulpwood and fuel 
in the form of charcoal—to the value of which last 
we are, in this country, notoriously indifferent. A 
considerable area is also maintained to preserve stream- 
flow and to prevent soil erosion and land slides. Adding 
other reservations, the total forest land amounts to 
67-2 per cent. of the total area. 

Prior to 1921, Japan was a timber exporting country ; 
now the production is 19 per cent. less than the consump- 
tion. Nevertheless, oak is still exported and the value 
of timber exported to Australia, much of it oak in 
planks, was, in 1924, 1,508,086 yen, with the yen 
equal to 1s, 6d. 

In 1919, 53 per cent. of the timber produced was 
used for house building, 15 per cent. for mining, 
5-3 per cent. for wood pulp, and 4-4 per cent. for 
packing cases, but these figures have probably much 
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changed. Firewood was then estimated at 38,344,000 
cub. m. and charcoal at 28,730,000 cub. m. Imports 
to the amount of 1,790,789 cub. m. came from North 
America, 516,805 cub. m. from Siberia, while China and 
other countries furnished the balance of a total of 
2,670,789 cub. m. imported. Charcoal is produced in 
very large quantities, being still the main fuel used 
in the country. Firewood, edible fungi, barks, lacquer, 
turpentine and resin, also edible nuts and camphor, 
all add their quota to the produce finding a ready sale. 

Cryptomeria, Hinoki cypress, larch and red pine are 
all indigenous. The Japanese have a strong preference 
for soft woods and these are far more used than hard- 
woods. The Japanese people have an artistic preference 
for wood and favour the use of it for private dwellings 
and shops in spite of their increased use of stone, con 
erete and steel for public buildings. The wood is 
mostly of high durability, as is proved by the good 
conditions of their temples after five centuries. The 
exteriors of their houses are not pa nted, the weathering 
of their timber having a pleasing effect; neither is 
varnish applied to their interiors. One of the tree 
wonders of the world is the sacred avenue of giant 


eryptomerias, over 30 miles long, planted more than | 


300 years ago 
A period of wasteful utilisation was ended 70 years 


ago and the forests placed in charge of a trained staff | 


of officers, with the result that forestry practice in 
Japan is now of a very high order. There is consider 
able diversity of soils where forests exist, but soils, 


though influencing the growth, do not affect the distri- 


bution of trees. A copious rainfall, with high relative 
humidity, favours growth, in spite of large variations 
in temperature which limit the plant distribution. 
The forest land includes areas bearing scrubby trees, 
shrubs and tall grasses, which account for about 
20 per cent. of the total of 113 million acres, 85 per cent. 
of which is divided equally between state and private 
owners, the remaining 15 per cent. being communal, 
Crown and Temple lands. That this large area should be 
considered necessary in a country so densely populated 
should provide thought for us in the British Empire, 
where deforestation has proceeded to such an extent. 
The different areas are classified as producing roughly 
about 50 per cent. broad-leaved and 25 per cent. eac h 
of conifer and mixed timber trees, with but a very small 
amount of bamboo included in the last class. The total 
amount of standing timber is computed to be 638 
million cub. m., of which about 226 million cub. m. 
is hardwood and the remainder conifers. 

The Japanese policy is principally to maintain under 
forest all land which cannot be profitably farmed, 


and so to manage all, whether publicly or privately | 


owned, that they may yield continuous crops of timber. 
In addition, control is exercised to prevent neglect 
of private forests, soil erosion, &c., and to ensure 
protection of stream flow. When the felling of trees 
in a private forest is prohibited, the owner may receive 
compensation, while those benefiting by the prohibi- 
tion contribute to this compensation. University- 
trained officers are in charge of silviculture, milling, 
engineering and experimental stations, their total 
numbering nine to ten thousand. Research is carried 
out at two very well equipped stations staffed by men 
of professional distinction, and their investigations 
cover every branch of forestry. There are 53 schools 
where forestry is taught, four of which are of university 
grade, and, in addition, lecture classes are held in 
various parts by officials of the Ministry of Agriculture 
and Forestry. 


Japanese forests contain about 600 species of trees, | 


of which 103 are conifers. Owing to excessive cutting 
in Karafuto (Saghalien), where forests were abundant, 
safeguarding measures adopted since 1932 now limit 
the export. Of its annual production of timber and 
lumber, about half has been used for domestic consump- 
tion, including material for ten pulp and paper mills, 
while the other half has been exported. Reckless 
cutting and neglect in the past deprived the mountains 
of Chosen (Korea) of even watershed protection, but 
reforestation is now being carried out in the denuded 
areas. Rotation is generally from 70 to 100 years for 
both Crown and State forests, and 30 to 35 years for 
private forests. 

The species known as sugi is planted far more than 
any other. Most of the stock used to be raised in large 
central nurseries, but 1913 small temporary 
or “ flying” nurseries near the area to be planted 
have been tried. Now small fixed local 
near the working circle are most favoured, and the 

flying nurseries are used to raise nursery trees 
from cuttings. Plants raised from seeds are used ; 
nursery trees from cuttings 12 in. to 18 in. long are 


Ssunce 


used in certain special localities, remaining in the | 


nurseries 3 years before being planted out. Some 
trees in private forests make an average growth of 
12 in., five months after being placed in the nursery, 
and can be planted out within a year. Plants grown 


from seed remain in the nursery 3 years before being 
planted out. 


Women do all the nursery work with 


| Wives and families work in thes: 


nurseries | 
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Lands to be afforested are not burned 
off before planting, but lines are cut through the scrub 
and the cut material allowed to lie on the ground. 
This prevents erosion of soil, fertilizes the voung plants, 
and what is not cut shelters them. 

The spacing of sugi is usually 6 ft. apart on good 
| sites, and 3 ft. apart on poor sites, when the timber 


great efficiency. 


is required for building purposes. To be of specially 
high grade, with equal width of annual rings for saké 
casks or poles for interior finish, they may be planted 
as close as 18 in. and thinned every 3 to 5 years. For 


boat-building, the distance is greater, never less than | 


% ft. or more than 11 ft., and 
to five times during the rotation of 60 years. 


thinning is done three 


There 


are areas of both pure and mixed natural sugi forests | 


and the total yield of a 70-year old stand of planted 
sugi, on a site of first quality, in one district, is 18,500 
cub. ft. per acre, which gives a mean annual increment 
of 264 cub. ft. On a site of second quality, a yield 
of 13,362 cub. ft. gives a mean annual increment of 
191 cub. ft., and on a site of third quality, with a yield 
of 8,578 cub. ft., the mean annual increment is 122 cub. 
ft. Very great care is taken in felling and all large 
branches are cut before felling. Trees are cut close 
to the ground, barked and when felled are cut into 
lengths of 6 ft., 12} ft., and 25 ft. 
converted into charcoal, bark is used for roofing and 
for ropes, and leaves for manure. The cut timber is sold 
by public auction at town depots and the usual methods 
of transportation are employed, but the number and 
excellence of the forest paths, roads, tramlines and 


railways facilitating extraction and transport of timber | 


is striking. 

Fires are rare, due to the Japanese having a true 
forest sense, and to the fact that, their homes being 
always of wood, they are alive to the danger and loss 
which carelessness may involve ; they are more careful 
of their forests than the average Briton is of his home. 
forests, the wage for 
unskilled workers being as low as ls. 6d. per diem, 
which, however, purchases for them in Japan far more 
than can be obtained in British Dominions. 








36-IN. DUPLEX TURRET HEAD 
BORING AND TURNING MILL. 


Tue boring and turning mill shown in the accompany- 
ing illustration has recently been developed by Messrs. 
George Richards and Company, Limited, Broadheath, 
near Manchester, to fill a gap in their range of ** Victor ” 
mills. The machine is of the duplex type, that is there 
two turret heads and two tables, the latter being 
36 in. in diameter, although the chucks will accom- 
modate work up to 38 in. indiameter. The depth of the 
work that can be dealt with under the turrets is 27 in. 
The heads and tables 


are 





Branches are | 


| released, rotated, indexed and re-locked by 


are wholly independent of each other so that differing 
speeds and feeds, if found necessary, may be used 
when both units are working simultaneously. The 
left-hand table is provided with reversing motion by 
electrical control of the main motor, an arrangement 
which enables right-hand tools to be used for both 
units. Each table is driven by a separate constant 
speed motor of 20 h.p. with Vee-rope transmission to a 
12-speed gearbox, giving a range of table speeds from 
6 r.p.m. to 120 r.p.m. The drive from the gearbox is 
by steel spur gear and double-housed pinion, a multi 
plate clutch being provided. The change gears are of 
the sliding type with intermediate bevel-gear trans 
mission from the clutch and to the driving pinion. The 
gearbox is controlled as to speed changes by the two 
levers seen just below the tables. The long levers 
seen at the front of the machine effect starting and 
stopping and also operate efficient brakes. All th 
gearing is interlocked and changes cannot be made 
until the clutch is disengaged. Ball and roller bearings 
are fitted throughout and inspection doors afford 
access to the clutch, &c. The table bearing consists of 
a long parallel spindle of large diameter mounted in an 
annular thrust bearing of white metal so constructed 
that the spindle remains central even when heavy 
loads are being dealt with. 

The turret slides have each a horizontal traverse of 
24 in. measured from the centre of the cross slide, and 
a vertical traverse of 24in. The turrets are hexagonal 
with a hole 24 in. in diameter in each face. They are 
a single 
lever. The slides are balanced by counterweights and 
can be swivelled for taper boring, an accurate indexing 
mechanism being provided for this movement. Stops 
are provided for setting the slides with the tool hole 


| exactly coincident with the table axis, but the head can 


be traversed beyond the centre of the cross slide when 
necessary. Scales and verniers are provided for both 
horizontal and vertical traverses, and adjustment to 
within 0-001 in. can be readily made. Eight rates of 
feed, ranging from 0-006 in. to 0-243 in. per table 
revolution, are provided. These are available either 
vertically, horizontally or at an angle. The feed gear- 
boxes are seen at the ends of the cross slide. The 
hand wheels on the boxes enable hand feed to b 
given in any direction, micrometer dials giving readings 
of 0-001 in. being fitted. The rapid power motion, 
which operates through friction clutches housed in the 
feed gearboxes, is driven by a separate motor with 
push-button control. The motion itself is, however, 
engaged and controlled entirely by the joystick lever 
seen on the feed box. Movement of this lever in any 
direction is followed by corresponding motion of the 
saddle or the turret slide. The rapid power motio! 
cannot be engaged when the cutting feed is being used 
Automatic lubrication is provided for the main bearing 


r 


and driving gears. 
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EXHIBITION 


INCORPORATING THE FOUNDRY TRADES AND WELDING EXHIBITIONS. 


(Continued from page 314.) 








Tue exhibits on the stand of Messrs. The British 
Oxygen Company, Limited, Thames House, Mill- 
bank, S.W.1, may be divided into three groups, 
respectively, illustrating plant and material for metal 
spraying, oxygen cutting, and welding. We have 
described a number of the machines made by the 
firm in the past, but an interesting new development 
is illustrated by the machine shown in Fig. 69, 
on this page. This machine has been built to the 
requirements of the Chief Mechanical Engineer of 
the Great Western Railway for cutting locomotive 


straight lines and circles are producible without. 
The cutters can be set for different thicknesses of 
plate by master valves, which operate the fuel and 
heating oxygen gases simultaneously. A range of 
cutting speeds from 7 ft. per hour to 200 ft. per 
hour is obtainable by means of a gearbox. 
Change of speed is obtained by operating a small 
handle. Longitudinal cutting speeds can be varied 
by the use of change wheels. Magnetic speedometers 
are fitted to indicate the travel speeds of the cutting 





heads. Except where grinding has to be done, the 


will control the gas output within fine limits. The 
carbide capacity when fully charged is 20 lb. This 
gives a total acetylene output of about 90 cub. ft., 
and the generator will give any desired rate of out- 
put up to 60 cub. ft. per hour. The weight when 
empty is 56 Ib., so that the generator can be handled 
with greater facility than the normal acetylene 
cylinder. 

Referring to Fig. 71, the carbide container, it will 
be seen, is formed with a lower conical part at the 
apex of which is the regulating valve. This is 














Fic. 69. 


frames in the Swindon works of the company. It 
may be mentioned that it is not actually on exhibit 
at Olympia, but it closely follows the principle of 
the 55-in. universal machine which is on view. 
The machine illustrated is of robust design, and the 
two travelling heads are entirely fabricated. As will 
be clear from the illustration, the cutting heads are 
carried by arms supported on columns which traverse 
acommon bed. The bed is 24 ft. long by 4 ft. 7 in. 
wide. The two heads enable two operators to 
control cutting simultaneously. Thus, side by side, 
both men can produce identical shapes ; or, alter- 
natively, one can be engaged on profile cutting, 


while the other cuts draft lines or circles. Roller 
bearings enable the travelling heads to be easily 
pushed into position by hand, or, if desired, a hand 
wheel may be used for this purpose. Both motors 


on each column are reversible, and are carefully 
balanced to ensure steady running. Electric current 
for driving them is picked up from live bare-copper 
Wires which are well protected. All the machine 
bearings are either of the ball or roller types, and 
all the drives are totally enclosed. All movements 
of the machine are entirely automatic. Profiles 
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cutting done by the machine is to such close limits 
that further machining by mechanical means is 
usually unnecessary. Although the machine de- 
scribed is only 24 ft. long compared with the 50-ft. 
length of the double-headed frame-cutting machine 
supplied by the makers to Swindon in 1928, it 
represents a general advance in the practice shown 
by the earlier machine. 

Messrs. Thorn and Hoddle, Limited, 151, Victoria- 
street, London, 8.W.1, who were exhibiting oxy- 
acetylene welding and metal-cutting plant at 
Olympia as far back as 1906, have again a display 
which by its range and completeness shows the great 
advances that have been made in the industry. 
One of the new plants shown is the “ Eveready ” 
carbide-to-water acetylene generator illustrated by 
an external view in Fig. 70 and a section in Fig. 71, 
both on page 334. As will be gathered from Fig. 70 
the generator is of the portable type and the several 
units of which it consists are connected by hinged 
bolts with wing nuts for ready dismantling for 
cleaning. The container is 17 in. in diameter by 
304 in. deep, and the inner cone, which is the gas 
holder, is surmounted by a closed carbide hopper. 





This is provided with an automatic valve which 





British OxyGEN Company, LIMITED. 


actuated by a diaphragm backed by a compression 
spring. The gas generated has, of course, access 
to the container, so that the pressure opposes the 
spring. An increase of pressure closes the valve 
and a decrease permits the spring to open it so that 
the amount of carbide released into the water below 
is proportioned to the demands made on the output. 
A cam lever on the valve spindle at the top of the 
container cover provides a lock by means of which 
the action can be stopped instantly and as rapidly 
re-started. The water is contained in the lower part 
of the cylindrical casing and the lower part of the 
outer cone. The upper part of this cone forms the 
gas holder from which the gas is led to the outlet 
through a re-sealing hydraulic back-pressure valve 
contained in the cylinder seen to the right of the 
cone. The carbide is discharged into the water, 
of which there is 20 gallons, through a dehydrating 
tube immediately below the carbide valve. There 
is generally a tendency for the surface tension of the 
water to retard the descent of the carbide, and to 
counteract this a short inner cone is provided. 
This is perforated near the bottom with two groups 
of circular holes diametrically opposite, and the 
annular space between the two cones is sealed by a 
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Fig. 70. 


Fie. 70 aND 71. ACETYLENE GENERATOR ; 
Messrs. THORN AND Hoppe, LimirsEp. 


plate. Part of the generated gas finds its way 
through the perforations and rises up the annular 
space. This escape sets up a vortex action in the 
water inside the outer cone with the result that the 
carbide is drawn down into the water and its com- 
plete decomposition is ensured. 

The two cones are not permanently attached to 
the outer casing, but are provided with a sealing 
joint. The inner cone has a secondary function in 
directing the gas away from this joint and into the 
holder in the upper part of the inner cone. The 
sludge is removed by withdrawing the internal parts 
of the generator and tipping the outer casing. This 
makes cleaning very easily and thoroughly effected 
and fresh water may be put in for each 20 Ib. of 
carbide consumed. The larger types of carbide- 
to-water generators for oxy-acetylene welding 
vannot be displayed from considerations of space, 
but there are a number of generators for acetylene- 
lighting plants, and a wide range of portable flares 
and lamps. Welding and cutting blowpipes are also 
fully illustrated as well as such details as pressure 
regulators, rods and fluxes. 

The major part of the exhibits of Messrs. Vokes 
Limited, 95-105, Lower Richmond-road, Putney 
S.W.15, consists of a wide range of oil and air filters, 
and intake and exhaust silencers. Several new 
products are included one of which is illustrated in 
Figs. 72 and 73, above. This is a metal-pack 
oil filter and has been developed in response to a 
demand from those engine users who prefer a 
filtering medium of a more durable kind than the 
fabric and gauze types hitherto available. From 
the longitudinal section given in Fig. 72, it will be 
clear that the filter can be dismantled for cleaning 
and inspection without necessitating the breakage 
of any pipe joints, the inlet and outlet connections 
being formed in a casting to which the filtering 
element is attached by a single central bolt. The 
casing is similarly readily detachable, being secured 
to the top casting by bolts pasing through lugs. 
In external appearance the filtering element is 
not unlike that of the well-known sylphon bellows, 
except that it is not cylindrical but is star-shaped 
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in cross-section as shown in Fig. 73. The object 
of this arrangement is to secure the largest possible 
filtering area, the oil to be filtered passing through 
the joints between the numerous elements of which 
the filter is composed. 

Each element consists of a concentric ring of 
metal having both the inner and outer edges formed 
with short flanges the faces of which are ground 
flat and are kept in contact with those of adjacent 
elements by a helical compression spring on the 
central bolt. To prevent lateral displacement of 
the elements they are threaded on two guide rods. 
These do not, however, pass through the elements 
but through lugs formed on them and external to 
the outer flanges as will be evident from Fig. 73. 
The fineness of filtration is regulated by the degree 
of tightness of the joint between the flanges and is 
controlled by an adjusting nut which enables the 
amount of spring compression to be varied as 
required. The ground faces are about }in. in 
width. When the filter is used with the oil flow 
from the centre outwards the elements automatically 
adjust themselves as the oil becomes warm after 
starting up from cold. For small installations one 
pack only, as shown in Fig. 72, is all that is required, 
but when dealing with large volumes of oil a number 
of packs are arranged on a common header plate 
and equal compression is secured to each pack by 
the use of a common spring-loaded compression 
plate. A new type of air-intake silencer is also 
shown for which it is claimed that complete silence 
from all Diesel engine and compressors noises is 
secured. 

Among the products which though not new 
developments, have not been previously exhibited, 
the *‘ Protectovent ” air filter may be mentioned. 
This is intended for the filtration of incoming air in 
buildings constructed with sash windows or perman- 
ently closed and consists of a shallow construction, 
the full width of the window, inserted below the 
window and the sill. The filtering medium is of the 

Vokes all-cotton type and may be readily re- 
| conditioned with an ordinary vacuum cleaner, two 
| or three times a year. The air is passed through 

the filter by one or two small centrifugal fans which 
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Fre. 72 anp 73. Metat-Pack Ow FILTer; 
Messrs. Voxes, LIMITED. 


may be driven from a convenient wall plug. 
A hinged flap is provided both internally and 
externally, the former to prevent draughts and the 
latter as a protection from storm. Apart from its 
efficiency in cleaning the air, which, it is stated, 
amounts to 99-9 per cent. of the dirt, dust and 
soot in the incoming air, the filter is effective 
in intercepting external noise. The fans them- 
selves are noiseless, and can deliver 200 cub. ft. of air 
per minute at a cost less than that for the opera- 
tion of a 40-watt bulb. Apart from the filtering 
and silencing apparatus shown, the display also 
includes distribution rectifiers for petrol and paraffin 
engines, capacity indicators for batteries and accu- 
mulators and examples of fabricated metal work. 
When dealing with the exhibition held in 1931, 
we described a portable splitting shears and cropper 
shown by Messrs. Henry Pels and Company, Limited, 
32-38, Osnaburgh-street, N.W.1. This year, in 
addition to a number of other machines, the firm is 
showing a larger stationary model of plate-splitting 
shears, the machine also incorporating a punch, 4 
bar-angle and tee-bevel cropper, and a notcher. 
This machine, illustrated in Fig. 74 on the opposite 
page, will shear §-in. plates or 6-in. by }-in. flats, 
will punch 1 4-in. diameter holes through §-in. mild 
steel, and will crop 1}-in. rounds, 1§-in. squares, 
or 5-in. by 5-in. by 4-in. angles or tees. The crop- 
ping of the different sections given can be effected 
without changing blades, and, in addition, 4-in. by 
4-in. by ¥%-in. angles or 3}-in. by 3}-in. by }-in. 
tees can be bevelled, also without changing blades. 
The punching gap is 20 in. The machine is suitable 
for notching joists, channels, angles, tees or plates, 
and joists or channels can also be cropped by means 
of special blades. The frame of the machine is of 
armour plate, and the general construction is very 
similar to that of the portable model, of which the 
description appeared in ENGINEERING, vol.cxxxil. 
page 329 (1931). The drive, for example, is |v 4 
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PLATE-SPLITTING SHEARS, PUNCH AND CROPPER; MESSRS. 


Fie. 75. 


Henry PELs anp Company, LIMITED. 


self-contained motor mounted on the top of the 
frame as shown, the machine giving about 32 
strokes per minute with a flywheel speed of 
approximately 600 r.p.m. The flywheel serves as 
the belt pulley and is 27} in. in diameter. The belt 
is 2} in. wide. If required, the machine can also 
be supplied for shaft drive. The shearing gap can 
be seen on the right-hand side in the illustration, and 
the length of the shearing stroke is2in. The length 
of the shear blades is 10} in. The notching gap is 
above the shearing gap, as shown ; it is fitted with 
a square blade 2 in. wide. The cropping gap is in 
the centre of the machine, and the punching gap, 
2) in. deep, is on the left hand, as viewed in the 
illustration. The overall length of the machine is 
ilin., the overall width is 40 in., and the overall 
height is 69 in., these dimensions being approxi- 
mate. Alternatively, the machine can be sup- 
plied with a 30-in. gap, the approximate overall 
sizes in this case being: length, 87 in.; width, 
40 in.; and height, 73 in. Among the other 
machines shown by Messrs. Pels may be mentioned 
the folding press described in ENGINEERING, vol. cx, 
page 299 (1935), the guillotine shears described in 
vol. exli, page 280 (1936), and the nibbling shears 
—_ described in vol. cxxxiv, page 599 
(1933). 

The firm of Messrs. Gleniffer Engines Limited, 
Anniesland, Glasgow, W.3, were among the pioneers 
in the application of high-speed airless-injection 
engines to marine service, and they showed a range 
of Such engines as early as the 1929 Exhibition. 
The engines built at that time had a cylinder bore 
of 6 in. and a piston stroke of 7 in., and developed 
0 brake horse-power per cylinder at 900 r.p.m. 
A natural development of this range was a Vee-type 
*ngine, and two models of this type were produced, 
4 12-eylinder unit of 240 h.p., and a 16-cylinder 
unit of 320 h.p. The latter engine was described 
in ENorygERtne, vol. exli, page 654 (1936). Both 
the line-ahead and Vee-type engines in this group 
are being exhibited this year, and, in addition, 
*xamples of a more recent series are being shown, 
this series having an output of 12 h.p. per cylinder 


in the series are illustrated in Figs. 75 to 77, above 
and on Plate XXIII. The two-cylinder engine, 
illustrated in Fig. 76, is in the form of a marine 
propulsion unit, similar to those installed in ships’ 
lifeboats. The cylinder bore is 4} in. and the piston 
stroke is 6 in. The engine develops 24 brake horse- 
power at 1,000 r.p.m. A section through the 
engine is reproduced in Fig. 75, from which it 
will be seen that the upper half of the crank- 
case is in one piece with the cylinder block, and 
that wet liners are employed. The liners are of 
special heat-resisting iron, and can be replaced in 
the usual manner on removal of the cylinder heads. 
The heads are separate castings of high-grade iron 
and are secured to the upper flange of the cylinder 
by six high-tensile alloy stee] studs in the top half 
of the crankcase. The valves are of heat-resisting 
steel, and as shown in Fig. 75, are mounted hori- 
zontally in the heads, the exhaust valves being on 
the camshaft side, and working in renewable guides. 
The inlet valves are mounted in cages, and are 
operated by pull rods and rocking levers. By remov- 
ing the inlet-valve cage, both valves can be with- 
drawn without disturbing the cylinder head, water 
connections, or exhaust manifold. The fuel-injection 
valve is located centrally in the combustion chamber 
as shown. The lower half of the crankcase is a 
heavy iron casting with ample internal ribbing. The 
main supporting arms are integral with the lower 
half of the case, which thus forms a bedplate for 
the wholeengine. The main bearings, of which there 
is one between each successive cylinder, are carried 
in this bedplate. The pistons are of hard alumi- 
nium alloy, and are fitted with fully-floating case- 
hardened hollow gudgeon-pins. The connecting 
rods are H-sectioned drop forgings, the big-end 
bearings being held in position by steel keepers 
and alloy-steel bolts. The small end is phosphor- 
bronze bushed, and the big end is of gunmetal lined 
with white metal. The main bearings have also gun- 
metal shells lined with white metal. The crankshaft 
is stated to be exceptionally stiff, and has a solid 
forged flange at each end to carry the flywheel in 
one case and the clutch in the other. The timing 
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roller chain with an automatic tensioning device. 
The position of the camshaft is shown in Fig. 75. 
The shaft is in sections, corresponding to each 
cylinder, with integral cams. The rocking levers are 
provided with easily-accessible screws for adjusting 
the valve clearance. The arrangement of the fuel- 
pump operating gear can also be seen in Fig. 75, the 
pump plungers being operated from a separate cam- 
shaft, through rocking arms provided with rollers. 
The governor is mounted at one end of the fuel- 
pump chamber and is of the centrifugal type. It is 
provided with a hand-control lever, by means of 
which the speed can be regulated between 1,000 
r.p.m. and 250 r.p.m. The spray nozzles are of 
the single-hole pintle type. The bearings of the 
engine are pressure-lubricated by a gear-type pump 
immersed in oi! at the after end of the sump, hand 
driven from the camshaft through a short inclined 
shaft and spiral gears. The water-circulating pump 
is of the double-acting plunger type, and is of gun- 
metal. A thermostat is provided on the cooling 
system, which by-passes the water directly to the 
exhaust manifold while the engine is warming up. 
In common with all the firm’s engines, a small air 
motor is employed for starting. 

The four-cylinder engine illustrated in Fig. 77 
is identical in construction with the two-cylinder 
model described, but, as shown, is fitted with 
reverse and reduction gearing. The engine develops 
48 brake horse-power at 1,000 r.p.m. The reverse 
gear is of the firm’s totally-enclosed type, running 
in an oil bath, the drive being through large- 
diameter cone clutches. The ahead gear is direct, 
no gears being in motion. The astern motion 
is transmitted through bevel gearing. One wheel 
controls the whole gear, about one complete revo-, 
lution being required to change from full ahead 
to full astern, with a positive neutral position. 
The propeller thrust is taken on ball bearings. The 
reducing gear gives a 2 to 1 reduction through 
double-helical gearing, having an efficiency of 
about 98 per cent. The gears run in an oil bath, 
and a packing gland is fitted on the lower shaft 
where it passes through the casing. The gear can 








in 2, 3, 4 and 6-cylinder units. Two of the engines 


gear is at the flywheel end, the drive being by duplex 


be built with the casing slewed round the axis of 
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the reverse-gear shaft, if required, to facilitate 
installation. 

The exhibits of Messrs. Electromagnets, Limited, 
48, High-street, Erdington, Birmingham, are repre- 
sentative of the wide range of electro-magnetic 
equipment made by the firm. The main exhibits 
are separators of the rotary drum, chute, and jig- 
shaker types, but the firm are also showing a 36-in. 
diameter lifting magnet suspended from a Morris 
electric pulley block. The rotary-drum type sepa- 
rator exhibited is illustrated in Fig. 78, Plate X XIII. 
These separators are made in a range of sizes to 
meet various industrial requirements. The smaller 
sizes are used for extracting nails from such pro- 
ducts as tea, cocoa beans, mixed ferrous swarf and 
so on, while the larger sizes are suitable for dealing 
with sintered ores, bulk quantities of the materials 
already mentioned, and more particularly for the 
treatment of light aluminium swarf, clinker, sugar, 
foundry sand, &c. The drums can be made water- 
tight where a magnetic drum is necessary for com- 
modities having a high surface moisture content, 
while in other cases, the drums are fitted with 
renewable covers, which can be cheaply and easily 
replaced without undue loss of time. The separator 
consists of a framework on which the magnetic 
drum is mounted, the feed to the drum being 
arranged by a jig-shaker feed tray operated by 
eccentrics. The tray is fitted beneath an open- 
bottomed hopper, having a gate regulator in the 
front portion, to ensure a consistent flow of the 
material to be treated over the drum. The actual 
arrangement of the multiple magnetic fields on the 
drum varies according to the class of iron to be 
extracted and the nature of the material being dealt 
with. The magnetic unit is of a half-moon pattern, 
which can be readily adjusted by turning a crank 
handle fitted on the end of the drum shaft. A suit- 
able connection box is incorporated at the driving 
end of the drum for connection to the outside 
mains. All the shafts run on ball bearings of the 
self-aligning dust-proof plummer block pattern, and 
all the gears are machine cut. The separator can 
be supplied as a portable model mounted on wheels, 
if required, and can be equipped with rectifiers or 
motor generators to make it self-contained, so that 
it is only necessary to plug in on to the supply. 

The separator of the chute type, illustrated in 
Fig. 79, Plate XXIII, is chiefly used for extracting 
finely subdivided materials from powders, leadless 
glazes, insulation materials, mixed swarf, and so 
on, where the iron content does not exceed about 
3 per cent. The machine again consists essentially 
of a suitable framework carrying the magnetic unit, 
and fitted with a hopper and regulating gate. The 
magnetic unit may be arranged with a to-and-fro 
agitating movement, or with a lateral action, the 
latter being employed for sticky materials, where it 
is desirable to have a spreading action during the 
passage of the material over the poles. A feature 
of this particular type of chute is that the primary 
magnet bars stretching across the face of the chute 
are magnetised by induction, and the poles are of 
high-permeability steel machined all over. In cases 
where poisonous or other powders injurious to 
health have to be dealt with, the chutes are totally 
enclosed. The whole of the magnet coils and coil 
box are stationary, and are, therefore, not subjected 


to mechanical strain, the only moving part being | 


the top chute incorporating the magnet bars. When 
it is required to extract feebly-magnetic, finely sub- 
divided oxides and finely sub-divided iron particles, 


the chute is fitted with magnetic induction baffles, | 


which are radially adjustable. These bars increase 
the flux density in the zone where the particles pass 
over the steps of the magnetic bars, and also serve 
the purpose of turning over the material and regu- 
lating the flow. This type of machine can also be 
supplied on wheels as a portable model, or with the 
necessary equipment to render it self-contained, 
as in the case of the drum-type model. 

The emergency generating set illustrated in 
Fig. 80, Plate XXIII, shown by Messrs. Mirrlees, 
Bickerton and Day, Limited, 
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and electrical starting equipment. The engine is one 
of the firm’s latest type, and forms one unit in a range 
having from two cylinders to eight cylinders, rated at 
31 b.h.p. at 750 r.p.m. to 200 b.h.p. at 1,200 r.p.m. 
The bore of the cylinders is 6} in. and the piston 
stroke is 6} in. The actual engine fitted to the 
set illustrated is a six-cylinder model rated at 
113 brake horse-power. The bedplate and column 
form a single casting with ribbed cross members 
designed to give strength without undue weight. 
Large doors at both the front and back give easy 
access to the cooling parts. Each cylinder is a 
separate casting, symmetrically shaped to avoid 
distortion, and provided with ample cooling-water 
spaces. ‘T'wo large doors are provided on the water 
spaces for cleaning purposes. Removable liners are 
fitted. The cylinder head is of the well-known 
Ricardo Comet type. The air and exhaust valves 
are made of special steel to ensure a long life and 
freedom from distortion. The pistons are of alu- 
minium alloy, with provision for good heat trans- 
mission by ample ribbing. Three pressure rings 
and two scraper rings are fitted. The gudgeon 


pins are of Nitralloy steel, and are of the 
floating type. The connecting rods are steel 


forgings machined all over. They are of ample 
length to minimise side thrust, and are bored up the 
centre to reduce weight. The bearings throughout 
the engine are stated to be of exceptionally large 
area in proportiontto the loading. The main bearings 
are centrifugally lined with anti-friction metal. 

Forced lubrication is employed for all the main 
bearings, the oil being passed through a cooler 
before entering the bearings. A pressure gauge, 
filter, relief valve, and hand regulator are fitted on 
the delivery side of the pump. The fuel pumps are 
of the monobloc Bosch type, and Bosch automatic 
fuel valves are fitted. The flywheel is of the solid- 
rim type, and is carefully balanced. A vertical, 
central-spring type of governor is fitted, driven by 
bevel gearing. Ball bearings are fitted throughout 
the governor to reduce friction to a minimum. 
The engine is equipped for electric starting, the 
push button being mounted on a panel with the 
tachometer and oil-pressure gauge. In addition to 
the emergency set, the firm are exhibiting examples 
of the IMO pump, suitable for all oils, greases, and 
fluids free from abrasive particles, and designed for 
working pressures up to 2,500 lb. per square inch, 
and also a model of the Mirrlees Combustioneer 
automatic stoker. This stoker was described in 
ENGINEERING, vol. cxxxix, page 508 (1935). 

Messrs. Equipments, Limited, 152-156, Great 
Portland-street, London, W.1, are exhibiting the 
sander illustrated in Fig. 81, Plate XXIII. This 
can be put to a wide variety of uses on curved or 
flat surfaces, such as sanding out undercoats, rubbing 
out top coats with abrasive papers or compounds, 
or metal polishing. The sander is operated by com- 
pressed air, and consists of two main parts, the 
body carrying the motor, and the sanding pad. 
When in action, the pad is reciprocated with a 
stroke of approximatcly § in. at a speed of 3,000 
oscillations per minute. The reciprocating motion 
| is effected by a cam and connecting-rod mechanism, 
the cam, flywheel, and connecting-rod being carried 


hardened and ground. The sander 
operate efficiently on an air pressure of 50 lb. per 
square inch, and, with this pressure, the machine 
cannot be stalled by pressing it too hard on to the 
work. The driving connection to the pad is made 
through a shoe, the pin and slot being protected 
| from dirt by a leather “ boot.” The sanding pad 
is of rubber composition, and is sufficiently flexible 
to permit the sanding of concave or convex, in 
|addition to flat, surfaces. A water connection is 
| provided, feeding a series of openings on both sides 
lof the sander for wet sanding, the supply being 
| controlled by means of a valve. 


steel, 








on ball bearings. All the moving parts are of alloy | 
will | 
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is afforded by the model also shown by Messrs. 
Equipments, Limited, and illustrated in Fig. 82, 
Plate XXIV. We understand that these generators 
are used exclusively in all Government airports in the 
United States, and also in the majority of municipal 
airports. With this generator, which is known as 
the “Sight Feed,” the gas can be obtained at any 
desired pressure from 2 lb. to 15 lb. per square inch. 
Any type or size of oxy-acetylene welding or cutting 
torch can be utilised with the generator, and an 
outstanding advantage of the apparatus is that the 
operator can see how much acetylene is available, 
and how much is used for each job. The generator 
consists of three principal parts, the carbide hopper. 
the tank, and the flashback arrester. The carbide 
hopper can be seen above the tank in the illustration. 

It consists of a Pyrex glass cylinder surrounded by 
a metal guard. There is a feed valve at the bottom 
of the hopper, which is opened by the gas pressure 
against a spring. Actually, a rod resting on the 
valve passes up through the centre of the hopper to 
a diaphragm at the top, the diaphragm being backed 
by a spring the compression of which can be regulated 
by the external wing nut visible at the top of the 
hopper, so that this wing nut affords a read) 
means of regulating the pressure at which the gas 
is delivered. The tank is filled with water roughly 
up to the base of the coned portion, and the gas is 
collected by a tube with an opening near the top 
of the tank, and with the outlet in the base of the 
flashback arrester, which is shown on the extreme 
right in Fig. 82. The gas is delivered through 
a ball check valve into the arrester, and passes 
successively in the latter through a water trap, a 
series of baffles, a filter, and a condensation chamber. 
in which excess moisture is removed. The gene- 
rators are made with four safety features. They 
are made so that the spring pressure on the dia- 
phragm cannot result in a gas pressure exceeding 
15 lb. per square inch. A safety key is mserted in 
the valve rod, so that if the latter should ever 
become detached from the diaphragm, it could not 
drop into the tank and allow the carbide to fall 
into the water. A safety relief valve, visible in 
the illustration, is provided at the top of the 
arrester to release the gas should the pressure be- 
come excessive for any reason. This valve is con- 
nected as shown to a swinging link, which must be 
moved outwards before the generator can be re- 
charged, thus ensuring that the relief valve can 
never become inoperative through the accumulation 
of sludge. Finally, the outlet valve to the flexible 
pipe is fitted with a check designed to prevent 
flashbacks entering the arrester. The feed valve 
can be locked in the closed position for transport 
purposes, and the spring-adjusting device can be 
locked in any desired position to give the gas pres- 
sure desired. 

That the requirements of the drawing office con- 
tinue to be carefully studied is evident from the dis- 
play of Messrs. J. Halden and Company, Limited, 
8, Albert-square, Manchester, 2, which contains, 
among much standard equipment, three wholly 
new products. Of these, we illustrate, in Fig. 83, 
Plate XXIV, a continuous-type electric photo-copy- 
ing machine, described by the makers as the 1 ype 36. 
The illustration shows a double-pattern machine, 
that is, one which enables two prints of the maximum 
size to be made simultaneously. The machine does 
not, however, look symmetrical in the illustration, 
and this apparent want of balance emphasises 
one of the most important features of the new 
design. The roller frame on the left-hand side 
is tilted outwards into a horizontal position, which 
renders the cleaning and replacement of the curved 
glass or the renewal of the conveyor bands a — 
matter requiring the services of a single individua 
only, and not needing the provision of any space = 
the ends of the machine. Moreover, when the unit & 


The machine is | thus tilted, it projects no farther than the feeding 


7 in. long by 3} in. wide, and uses approximately | table does when the unit is in the normal working 


|6 cub. ft. of air per minute under load. 
} 


Although the employment of dissolved acetylene | machine. The arc lamp is conne cted with 
Hazel Grove, near | offers great conveniences on account of the ready | reversing screw by a quick-release 


Stockport, is one of two ordered by Messrs. John | portability of the containing cylinders, it is rela- 
Brown and Company, Limited, as emergency sets on tively expensive, due to the cost of compressing | saddle and, therefore, at once available for ins} 
the “552,” the sister ship to the Queen Mary. The|the gas and the transport charges. In 
set has an output of 75 kW at 900 r.p.m., and is a | 
complete unit comprising engine, generator, radiator, | 


many 


cases, the same end may be achieved by the use | whole of the switches and instru 
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arrangement 


which enables it to be instantly detached from ws 
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Control is effected from one position, the 
ments being grouped 


position, as it is shown on the right-han 
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of a portable generator, of which a tvpical example ! together on the front board. The handwhee! se¢ 
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near the centre of this board not only enables the 
speed to be regulated from maximum down to zero, 
but effects reverse operation of the conveyor bands, 
so that a misplaced tracing can be adjusted or 
intrusive papers removed. The speeds are instantly 
adjustable from 9 ft. per minute to zero in the single- 
lamp machines, and from 20 ft. per minute to zero 
when two lamps are fitted. The printing efficiency 
is claimed to be from 20 per cent. to 33} per cent. 
greater than that of existing machines. 

The second of the three new products is a self- 
contained Engineers’ Copying Frame. This is not a 
continuous photo-printing machine, but is intended 
for use in cases where quantities are not desired. It 
differs from previous machines provided for ihe 
same purpose in that the frame is designed so as to 
form a complete unit, no wall-bracket being required 
for the arc lamp, the lowering gear being also, of 
course, embodied. The arrangement forms a com- 
paratively mobile printing equipment which may be 
moved from one position to another without it being 
necessary to dismantle any permanent 
The third new exhibit is the Parallelogram Drafting 
Table. The drawing board may be altered both as 
to height and inclination without the draughtsman 
moving his position from the front of the work, and 
the slightest possible effort only is required. The 
board is mounted on two movable arms forming 
with the frame a parallelogram, which is capable of 
movement in a way analagous to a pantograph. 
A drawbar, engaging with the machine-cut teeth 
of two pairs of steel quadrants, forms the locking 
device and is operated by a pedal. The structure is 
quite rigid and the balance is such that it will work 
equally well with the light standard type of straight 
edge with fittings or the heavy drafting machine 
with balance weight. 

Messrs. Lorant and Company, Limited, 98, 
Croydon-road, London, 8.E.20, among an exten- 
sive display of hand tools and small machine tools, 
are showing several of the latter which are new, to 
this country at any rate. Two of these are the 
May twist-drill point-thinning machine and the 
May hydraulic twist-drill grinder. The point- 
thinning machine is illustrated in Fig. 84, Plate 
XXIV. It can handle drills from 3 in. to 34 in. in 
diameter, and has a wheel 8 in. in diameter by ¥% in. 
thick. No profile forming of the wheel is required, all 
that is necessary being an approximately semi- 
circular edge, which can be readily obtained by hand. 
The single wheel will cover the whole range of sizes. 
The wheel spindle runs on ball bearings and is 
carried on a pivoted arm, vertical movement being 
effected by the hand lever shown, a method of 

ontrol which enables the rate of grinding to be 
regulated so as to avoid overheating of the drill. 
The depth of feed is determined by an adjustable 
stop, and the pivoted arm is provided with trans- 
verse adjustment to enable the wheel to be correctly 
centred relatively to the drill. The wheel is driven 
by a small motor housed in the lower part of the 
pedestal and running at 2,850 r.p.m. Transmission 
is by belt fitted with a tensioning jockey pulley. 
All the ball bearings employed are dust-proof. The 
drill holder is pivoted to swing in a horizontal plane 
and has a clamping device, so that it can be set in 
any position demanded by the helix angle of the 
drill flute. Somewhat different methods are em- 
ployed in positioning the flutes directly below the | 
grinding wheel for drills with straight shanks and 
those with taper shanks. A drill of the latter type 
is shown in place in the illustration. In both cases 
the point end of the drill is supported in a plain Vee, 
while the shank passes through a chuck with 
trunnions which fit in Vee-grooves of an adjustable 
holder. When one flute has been ground, the drill 
and chuck are simply turned over for the second 
operation. With a straight-shank drill, two plain 
Vees at the point and shank are used, a stop plate in 
contact with the cutting lip of the drill being em- 
ployed for positioning. After the first flute has | 
been ground, the drill is set for the second, by 
turning it over with the other lip against the stop. 
The employment of the Vees ensures that the 
thinning is uniform for both lips and any type of 


fittincs. | 
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| similar tools at a time, such as are used in works 
on a mass-production basis. It will deal with drills 
or reamers of the same limiting sizes as the point- 
| thinning machine, and both the work and the 
grinding wheel are oscillated independently by oil- 
operated mechanism, driven by a duplex gear pump. 
| The grinding wheel is, of course, driven by a motor 
| with Vee-belt transmission, to an intermediate shaft, 
which shaft drives the oil pump directly and the 
wheel and cutting lubricant pump through belts. The 
adoption of the hydraulic movements gives an 
adjustment in infinitely small steps to the stroke 
length and stroke speed of the grinding wheel, as 
well as the same degree of variation to the wheel 
oscillation. The arrangement is such, therefore, 
that all types of drill within the size limits can be 
ground, while it is stated that the machine may be 





tions are concerned in the movement of the drill. 
In addition to the grinding feed, a rapid traverse is 
provided, this being actuated by a simple lever 
movement. A special device enables the machine 
to be set for obtaining any relief angle required. 
Another interesting exhibit on this stand is an 
assembly for enabling motors of the universal type 
to be adapted so that they can be used either for 
drilling or grinding, &c., with the flexible-shaft type 
of tool, the latter operations, as is well known, 
calling for much higher speeds than the former. 
Messrs, Davey, Paxman and Company (Col- 
| chester), Limited, Standard Ironworks, Colchester, 
are showing a series of engines which may be clas- 
sified in two groups, the first group embracing 
medium-speed engines, and the second group engines 
of the Paxman-Ricardo high-speed type. The 
| medium-speed engines are subdivided into a number 
| of ranges, the main range including units having 
from four to eight cylinders and running at 600 r.p.m. 
A typical engine in this group, a six-cylinder unit 
developing 300 brake horse-power, was described in 
| ENGINEERING, Vol. exxxii, page 369 (1931). These 
engines embody the well-known Paxman spring- 
injection system, but the series is also available 
with the Paxman-Ricardo type Comet combustion 
chamber, the powers ranging in this case from 
240 brake horse-power in a four-cylinder unit to 
480 brake horse-power in an eight-cylinder unit. 
These engines normally run at 650 r.p.m., but the 
speed can be increased to 900 r.p.m. in special 
circumstances. In addition, a range of long-stroke 
engines is available giving the same powers at 
450 r.p.m. The high-speed engines are made in 
two ranges, the first embracing one-cylinder to six- 
cylinder units with outputs of from 10 brake horse- 
power to 90 brake horse-power at 1,000 r.p.m. to 
1,500 r.p.m., and the second four-cylinder to 
eight-cylinder units with outputs of 70 brake 
horse-power to 210 brake horse-power at the same 
speeds. Two typical high-speed engines were 
described in ENGINEERING, vol. cxl, page 328 (1935). 
We have, however, not previously dealt with the 
model illustrated in Fig. 85, Plate XXIV. This 
engine, which is arranged as an industrial unit, is a 
six-cylinder model with a cylinder bore of 54 in. and 
a piston stroke of 7 in. It develops 105 brake 
horse-power at 1,000 r.p.m., 131 brake horse-power 











at 1,250 r.p.m., and 157 brake horse-power at 
1,500 r.p.m. The bedplate is of cast iron and 
carries the main bearings. The cylinder block is 
secured to the bedplate by high-tensile through 
bolts, which take up the firing stresses and permit 
of large access doors. Separate dry liners are 
pressed into the block, the liners being cast from a 
special wear-resisting mixture and being readily 
renewable if necessary. The cylinder heads are 
of heat-treated cast iron, and carry the vertical 
air and exhaust valves. The combustion chamber 
is of the Comet type, the lower throat of the 
chamber being of heat-resisting steel. The chamber 
is water-cooled, in common with the rest of the 
cylinder head. The pistons are of light alloy, with 
four gas and two oil-control rings. The gudgeon- 
pins are of the fully-floating type and are of case- 
hardened steel. The connecting rods are drop 
forgings, accurately matched for weight and balance. 





finish is possible. 

The May hydraulic twist-drill grinder is naturally 
& more complex machine. It has been designed | 
Primarily for dealing with large 


quantities of|shells lined with anti-friction 


The crankshaft is a one-piece forging of alloy steel, 
heat-treated. It is fully machined and all bearings 
are ground. The main bearings consist of loose 
metal. A thrust 


operated by unskilled labour, as no manual opera- | 








bearing is provided on the crankshaft to ensure 
positive location. The valves are operated by a 
hardened and ground camshaft, located on one side 
of the cylinder block. The valves are operated from 
the shaft through pressure-lubricated rockers and 
short push rods. The camshaft drive is by chain 
direct from the crankshaft, the chain being provided 
with a self-adjusting device. The governor and 
water pump are driven by a totally-enclosed hori- 
zontal layshaft. The fuel pump is of the Bosch 
type and is gear-driven from the camshaft. The 
atomisers are of the spring-loaded pintle type and 
are self-cleaning. The engine bearings are force 
lubricated throughout, the pump being of the 
valveless gear type. In addition to the engines 
referred to, Messrs. Davey, Paxman are showing a 
12-cylinder Vee model generally similar to that 
described in ENGINEERING, vol. cxl, page 356 
(1935). 

The engine illustrated in Fig. 86, Plate XXIV, 
shown by Messrs. L. Gardner and Sons, Limited, 
Barton Hall Engine Works, Patricroft, Manchester, 
forms a unit complete with reversing gear to meet 
the special requirements of low weight and high 
power in shallow-draught vessels and speed craft. 
The engine develops a maximum of 102 brake horse- 
power at 1,700 r.p.m., and the unit weighs 1,600 Ib. 
complete. The fuel consumption is 0-37 lb. per 
brake horse-power hour at 1,000 r.p.m., at which 
speed the engine develops 66 brake horse-power, 
and 0-395 Ib. per brake horse-power hour at the 
maximum speed and output. One gallon of lubrica- 
ting oil is sufficient for 80 hours’ running. The unit 
may, therefore, be said to be exceptionally econo- 
mical. The engine is a six-cylinder model, as shown, 
the cylinder bore being 4} in. and the piston stroke 
6 in. The cylinders are cast in blocks of three, and 
incorporate hardened dry liners. The cylinder heads 
are also cast in two blocks, and incorporate the 
direct-injection type of combustion chamber, which 
is typical of the firm’s engines. Many of the features 
of the engine, such as the crankshaft, connecting- 
rods, bearings, fuel pumps and sprayers, are similar 
to those on the engine described in ENGINEERING, 
vol. cxxxiv, page 251 (1933). The crankcase is in 
aluminium or Elektron alloy, and the bearings, of 
which there is one between each pair of cranks, 
are carried on steel bridges. The crankcase is 
closed at the bottom by an Elektron sump plate, 
the sump being protected by generous filters. Apart 
from the engine illustrated, Messrs. Gardner are 
showing three other engines of marine type, an 
eight-cylinder unit, developing 136 brake horse- 
power at 800 r.p.m., a five-cylinder unit developing 
85 brake horse-power at the same speed, and a four- 
cylinder unit developing 38 brake horse-power at 
1,000 r.p.m. The eight- cylinder engine was 
described in ENGINEERING, vol. cxl, page 273 (1935). 
In addition, the firm are showing an auxiliary set, 
comprising a 9} brake horse-power engine coupled 
to a compressor and generator. This set was de- 
scribed on the same page as the eight-cylinderengine. 
Finally, one of the firm’s well-known two-cycle 
marine engines is exhibited, the model shown 
developing 54 brake horse-power at 400 r.p.m. 

The exhibit of machines and appliances for sheet- 
metal working on the stand of Messrs. F. J. Edwards, 
Limited, 359-361, Euston-road, London, N.W.1, 
seems to be more extensive than previous displays, 
and a bigger proportion is of larger machines. 
Two new products are an all-steel press capable of 
exerting a pressure of 75 tons and of dealing with 
steel plates 10 ft. long by # in. thick; a 75-ton 
inclinable open-fronted power press with adjustable 
stroke, and an overcrank-type guillotine, with 
automatic hold down, which is capable of shearing 
plates 6 ft. long by 4 in. thick. A fourth large 
exhibit is the power combined shearing and punching 
machine illustrated in Fig. 87, Plate XXIV. As 
will be seen the frame is of the rolled-steel plate type 
and the drive is by a motor situated on the top of 
the machine. If desired, a switch can be provided 
which automatically disconnects the motor should 
an overload occur. The punch at the left hand can 
be used at the same time as the notching blade 
opposite to it, both ends being independently 
operated. The bolster of the punch is removable 
when the shears, seen below the notching blade, 





are in use for plate shearing. Plates of any length 
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sheets have four cutting edges which can be changed 
round. The section shears seen to the left of the 
notching blade will deal with rounds up to 1} in. 
in diameter and squares of up to Ijin. side. Angles 
and Tees up to 4} in. by 4} in. by } in. can also be cut 


on the square and an adjustable holder enables them | 


to be cut at any angle up to 45 deg., the limiting 
size at this angle being, however, 3} in. by }} in. 
By fitting special blades, joists and channels up to 
f in. thick can be cut. The punch, which is fitted 
with a locating lever, will punch holes up to | in. 


ENGINEERING. 


: ; . r 
and up to }-in. thick can be cut. The blades for|the particular material being dealt with. The 


drive can be by means of a self-contained motor 
or by belt from a line shaft and the machine does 
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| 

|of the card by means of which bearings of objects 

on the horizon may be taken. For greater accuracy 

a new type of prism azimuth circle can be used. © 
Another compass exhibited is shown in Fig. 9], 


not require to be bolted down or to be provided | 
with any foundations. It is made in various sizes, | Plate XXIV. This is an adaptation of a type used in 
the width being proportioned to suit the required | modern aeroplanes and is designed for craft engaged 
output. Other exhibits on this stand are the firm’s | jn coastal voyages, such as yachts and cabin cruisers. 
drum pattern and vibrating-chute patterns of | The compass is notable in having no floating card, 
electro-magnetic separator, and various designs of | the compass points and degrees being etched upon 
magnets for scrap sorting and ore testing are also| the cover glass, which is mounted in a rotatable 
shown, together with magnetic chucks and so forth. verge ring. The course on which the vessel is to 


The exhibit of Messrs. Short and Mason, Limited, | 


Aneroid Works, Macdonald-road, Walthamstow, 
diameter in }-in. material. The notching blade | London, E.17, covers a wide field of industrial 
can be arranged to cut either Vee-shaped or square | instruments, automatic controllers being perhaps 
notches. The number of strokes made per minute is | the most fully illustrated section. A new instrument 
35 and a 4-h.p. motor is required. The remainder | from this section is shown in Fig. 89, Plate XXIV. 
of the display consists of smaller machines and tools | This is the “ Fulscope ” 
which cover practically every requirement for sheet- | humidity-recording controller. The instrument 
metal working. | operates on the relay principle ; that is, the valves 

Although, due to pressure of work, Messrs. The | and so forth which regulate the apparatus to be 
Rapid Magnetting Machine Company, Limited, | controlled are actuated by a constant air pressure 
Magnet Works, Lombard-street, Birmingham, 12,| of 25 lb. per square inch, the air supply itself 
have, we understand, been unable to display as| being controlled by the instrument. The small 
many of their latest improvements as had been | gauges on the top and at the sides of the case 
contemplated, their exhibit includes a new machine | indicate the pressure of the incoming and outgoing 
of particular interest, This machine, illustrated in| air. The temperature element is seen at the top 


in diameter in iron Jin. thick or up to 1} in. in 





Fig. 88, Plate XXIV, is known as the “ Multi” self- | of the casing to the left and is highly sensitive to air- | 


cleaning chute-type electro-magnetic separator, a| temperature changes. The humidity element at 
title sufficiently descriptive to indicate two of the | the right is unaffected by temperature changes and, 
leading features of the design. As will be gathered | whilst being strong and durable, responds rapidly 
from the illustration, the machine has an inclined|to small changes in humidity. The instrument 
chute, the bottom of which is formed by the upper|as shown is arranged to respond to changes in 
strand of a travelling belt on to which the| temperature and humidity in a room or closed 
material is fed from a hopper situated roughly | chamber, both elements being thus exposed. When, 
one-third of its length from the top. The upper | however, the readings are to be taken from ducts, 
strand of the belt travels in an upward direction, | the elements are fitted at the back of the case. 
the cleaned material travelling downwards by|The instrument is provided with a device for 
gravity against this movement and being dis-|adjusting its sensitivity, since if the sensitivity 
charged at the bottom of the chute. The extracted | of an instrument be not accurately set to suit the 
iron travels upwards and is discharged into a second | time lag of the process controlled, an oscillating or 
chute situated immediately below and behind the | hunting control may result. 
top pulley. The separating action is continuous | enables an infinite number of sensitivity values to 
and the new machine thus combines the advantages | be obtained, between a range the extent of which 
of both the drum type and ordinary chute type, may be recognised by the fact that the pen movement 
with the added one of automatic discharge of the | can be varied between 0-005 in. to 48 in. for a full 
extracted iron, which is handled with an equal|one-way stroke of the diaphragm valve. With 
degree of efficiency whether it is coarse or fine and in| correct adjustment the controller is able to 
whatever proportion it may exist in the material. | maintain temperature to within 0.5 deg. F. and 
The feeding hopper itself differs from those which humidity within 0-5 per cent. A second instrument 
have previously been fitted, in that the material | exhibited is an indicating humidity controller. This 
does not merely pass through under gravity but shows the reading by a needle moving over a 
is forced through, both coarse and fine material | quadrantal scale, the combined temperature and 
being dealt with as well as occasional large pieces. | humidity-recording controller previously referred 
The fixed magnetic equipment consists of a series of | to, employing the usual type of circular chart. 
electro-magnets of alternate polarity immediately To the ordinary engineer it would seem that the 
under the upper strand of the belt, and extending | last word with regard to magnetic marine com- 
for its full length. These are not visible in the passes had been said long ago, but that this is not 


illustration, but the moving part of the equipment | the case is evident from the examples of new types | 


to be seen on the stand of Messrs. Kelvin, Bottomley 
chute. This consists of a number of steel inserts |and Baird, Limited, 18, Cambridge-street, Glasgow, 
known as feelers and having contours provided with |C.2. One of these, illustrated in Fig. 90, Plate 
numerous edges. The feelers are arranged in XXIV, is the Kelvin-White spherical compass, the 


can be made out at the top and bottom of the 


combined temperature and | 


The adjusting device | 


staggered formation across the belt and in passing 
over the fixed magnets become strongly magnetised, 
their polarity changing and re-changing from 
magnet to magnet. The result is that the attracted 
iron particles jump from one feeler to the next 
above it so that a particle, though it may not have 
been picked out until near the bottom of the belt, 
does not continue to the material discharge but 
travels upwards against the descending stream of 
material until it reaches the top pulley, over which 
it is discharged as it then passes out of the magnetic 
field. 

The major portion of the iron is, however, removed 
at a point immediately below the hopper, and, as 
the feelers are cleared as soon as they pass over the 


qualifying adjective referring to the bowl. This is a 
complete sphere, the top half being of glass, as 
shown, and the bottom of metal. The card occupies 
|the horizontal diameter of the sphere, which is 
| wholly filled with a solution of alcohol and water of 
|the standard type. The glass dome with its con- 
| tents acts as a meniscus lens, and the card is thus 
|considerably magnified, with consequent greatly 
| increased ease of reading. This advantage is not, 
| however, the reason for the adoption of the filled 
|spherical bowl, the reason being that both the 
liquid and the dead-beat card are free to move 
in any direction, thus neutralising the movements 
of the ship and providing a steady card in rough 
} weather. The glass dome is about } in. thick, and 


be steered having been determined, the glass js 
rotated until this course is placed against the 
lubber line indicating the ship’s head. The steering 
is then effected so as to keep the north end of the 
floating needle, which tip is painted red, pointing 
on the tip of a red triangle on the glass. Two grid 
wires on the glass make this very easy, as the 
|needle must be kept parallel to them in order to 
hold the course. A departure of 1 deg. is easily 
detected from a distance of several feet. The bowl 
is housed in a convenient form of brass binnacle 
with lift-off top suitable for either oil or electric 
lighting, and a simple type of magnet adjusting 
block is provided to compensate for the magnetism 
of the vessel. The needle system, being the only 
floating part, is extremely light and dead beat, 
and the compass is stated to be unusually steady 
under the worst conditions of vibration or rough 
| seas. 

A third exhibit, which we illustrate in Fig. 92, Plate 
XXIV, is the “‘Stabol ” liquid compass, and is in- 
tended for conditions in which the Lord Kelvin dry- 
compass card, the most accurate form of compass, is 
inadmissible, such conditions obtaining, for example, 
when the vibration of the ship’s superstructure is 
abnormal. The Stabol liquid compass is claimed 
to be the best liquid compass that can be used 
as an alternative to the standard dry card for 
such positions, while a similar claim is made for 
the Stabol vertical card for the steering compass. 
The illustration shows the arrangement adopted for 
|the bowl of the standard compass, an improved 
| method of lighting being embodied which provides 

a well-diffused and uniform illumination over the 
whole of the annular index. The intensity of this 
| illumination can be so precisely controlled that it is 
ES an easy matter to pick up a star bearing at 











night without eye strain. Other exhibits include a 
wide range of aircraft instruments, including the 
latest model of the K.B.B.-Kollsman sensitive 
altimeters, which are capable of indicating changes 
| of altitude of as small as 5 ft. A new-type direct- 
| pressure Pneumercator gauge is also shown. This 
has been designed primarily for indicating the 
| level of the contents of molasses storage tanks or 
| those containing other viscous liquids. 

Some new measuring instruments are being shown 
|by Messrs. The Accurate Recording Instrument 
|Company, Manor-road, Teddington, Middlesex. 
One of these, the “ Liquidometer ” tank-contents 
gauge, although it has been in successful use in the 
United States for some eight years, and has been 
|adopted in the fighting forces of that country, !§ 
|little known over here, The Accurate Recording 
| Instrument Company having only recently taken 
over the sole British manufacturing rights. The 
apparatus consists of two main parts, viz., @ 
measuring device situated on the tank concerned, 
and an indicating or recording gauge which may be 
placed at any distance from the tank without 
affecting its accuracy, a mile or more, it is stated, 
being quite practicable. The two devices are con- 
| nected by two very small flexible metallic tubes 
|a protective armoured casing and the relative pos!- 
bene of the tank and gauge may be changed, if 
required, without involving readjustment. The 
| transmission of the reading is effected hydraulically. 


} 





top pulley, they are all free when they return over | is therefore sufficiently strong to withstand rough |The measuring device consists of a large shallow 


the bottom pulley. The jumping action of the iron 
shakes off any of the non-magnetic material so that 
a very clean discharge of this material is ensured, 
and the makers claim that the purity of the pro- 
duct is much higher than has been obtained with any 
previous machine. It will be observed that the 
triangular frame on which the chute and operating 
gear are carried is mounted on pivots and provided 
with an adjusting screw at the rear by means of 
which the slope of the chute can be varied to suit 


| usage of any extent it is likely to meet with. The 
card, float and needles form a new type of moving 
element, the weight and inertia being carefully 
designed so that the magnetic power is ample 
to produce a quick return without the usual amount 
of over-swing. The spherical compass is manufac- 
tured in both the over-lighted and under-lighted 
types and in five sizes. They are fitted with the 
usual gimbals and, when used as a standard compass, 
are provided with a small shadow-pin in the centre 





| float attached to the end of a long lever in order 
to give a good range of rise and fall. The other 
| arm of the lever, which arm is very short, is coupled 
| to a vertical rod which passes through a tube ext« nd- 
ing to the top of the tank, the bottom of the tube 
|carrying the lever fulcrum. 

| The top of the rod, the length of which s adjust- 
lable, is connected to the long arm of a bell-crank 
llever. The short arm of this lever is coupled by 4 
linkage system to a pair of opposed sylphon bellows, 
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Figs. 99 ro 102. Friur-Type SToxer ; 
from which are led, respectively, the two tubes to 
the indicating instrument. These tubes are coupled 
to a similar pair of opposed bellows in the latter 
instrument, the bellows being connected by a 
differential link mechanism to the needle of the 
indicator, or the pen arm of the recorder. The 
bellows and tubes are filled with a non-freezing 
liquid, which is simply displaced from the trans- 
mitting bellows to the indicating bellows and vice 
Thus, movement of the float up or down 
compresses one bellows and extends the other, the 
bellows in the indicating instrument being corre- 
spondingly extended and compressed as the liquid 
is transferred. Both circuits are, of course, her- 
metically sealed and are fully compensated against 
any possible expansion or contraction of the con- 
tained liquid. The reading is, therefore, not 
affected by any external influences. The transmit- 
ting gear can be completely sealed on the top of the 
tank, so that volatile liquids or liquids under pres- 
sure or vacuum, or both alternately, can be 
measured. It is claimed that the apparatus cannot 
vary after being initially calibrated, and that a 
high degree of accuracy and reliability is obtained. 

The bellows hydraulic transmission has also been 
applied to a distant-reading thermometer, examples 
of which are shown on the stand, one type being 
illustrated in Fig. 93, Plate XXIV. This instrument, 
which is known as the “ Liquidometer”’ thermo- 


versa. 


meter, has been extensively adopted by two of the 
Canadian railways for refrigerator cars, the indica- 
ting dial being mounted outside the car, so that the 
temperature of the 
Without having to open it. 
peratures 


interior can be ascertained 
As the external tem- 
deg. F. below zero to 


range from 50 
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5,000 above sea level, the thermometers are 
subject to great changes, in addition to the vibra- 
tion, &c., on the journey. They may, therefore, be 
regarded as durable and reliable for other serviccs 
The indicating instrument, which is of the quad- 
rantal-scale type, somewhat similar to that shown 
in the illustration, contains a bellows coupled by 
tubing to the bulb or sensitive element in the 
chamber of which it is required to know the tem- 
perature. This is termed the actuating bellow 


the two being coupled by links and connected to the 
indicating needle. The tubing from the balancing 
bellows runs parallel to that of the actuating 
bellows. Various temperatures along the tubing 
affect the liquid inside it and the bellows equally, 
the circuit being balanced except for the liquid in 
the bulb. The needle does not, therefore, move 
unless a change of temperature takes place in the 
bulb. A third bellows coupled to the other two 
automatically compensates for any difference of 
volume of the liquid contained in the actuating and 
balancing bellows, this arrangement eliminating 
any errors due to temperature changes at the 
indicating end. 

The exhibit of Messrs. British Thomson-Houston 
Company, Limited, Rugby, is arranged to illustrate 
what the firm is doing in the construction of electrical 
equipment for use on ships of all sizes. Its connec- 
tion with this class of work is long and widespread 
since, it is claimed, the first turbo-electric, and the 


first Diesel-electric-propelled vessels to cross the 
Atlantic were both equipped with B.T.-H. propul- 
sion gear, while more recently seven 1,300-kW turbo- 





130 deg. F., and altitudes vary from sea level to over 


and is opposed by a second, or balancing, bellows, | 


-lin Fig. 95, Plate XXV. 
| speed turbine with a single-helical reduction gear- 
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yenerators were installed for auxiliary 
| the Queen Mary. Similarly, many examples of a 
| comprehensive range of equipment for use in ship- 
| yards, engineering workshops and for land service 
| generally are shown. These include a No-Lag 
|motor, which is operated in conjunction with a 
thrustor-actuated brake and photo-electric relay. 
| The latter is arranged so that when a beam of light, 
which normally passes across the front of the 
machine, is interrupted by a person approaching so 
F 


purposes on 


néar as to run the risk of being caught in the revolv- 
| ing parts, the starter is tripped and the motor is 
| brought to rest by the thrustor applying the brake. 
| Progress in automatic methods of control, which 
are now becoming such a feature of the use of 
electrical equipment, is instructively illustrated 
by the thyratron voltage-control panel, an illustra- 
tion of which appears in Fig. 94, PlateXXV. Such 
regulators, it is claimed, have the advantages over 
those of the vibrating and rheostatic types that 
moving parts are eliminated and that a close degree 
of voltage regulation is obtainable with rapidity 
of response and freedom from hunting. Since 
under steady conditions the generator field is 
| constant, the thyratron regulator operates moze as a 
high-speed rheostatic regulator than as a vibrating 
regulator. Excitation can be supplied to either 
alternating- or direct-current generators, but in 
both cases an alternating-current source of power 
must be available, since the regulator is funda- 
mentally a controlled rectifier. 
| The essential elements of this type of regulator 
| are a bridge circuit comprising linear and non-linear 
resistances. Provided the generator voltage is 
at its regulated value, the bridge is near a state of 
balance. The thermionic amplifier circuit, which 
must also be specially designed for industrial service, 
is then used to amplify the output potential 
delivered by the bridge if the generator voltage 
| deviates by a small fraction from the desired value. 
Finally, there is a thyratron rectifier, which is 
|} controlled by the amplifier and supplies current 
to the generator or exciter field. These regulators 
| have, so far, been constructed to supply currents 
|up to 12 amperes at 250 volts, and Fig. 94 shows 
lone of twelve panels that have been made for 
| use with a 590-h.p., 200-volt motor, which drives 
}a seavenge blower at 2,200/2,800  r. p.m. The 
| pane Is are located in line with the main direct- 
current switchboard, the shunt-field speed regulator 
itself being placed in a position convenient to the 
blowers. The shunt-field regulators carry a second 
load ammeter and stop button and are interlocked 
in the usual way to ensure that the motor always 
starts on full field. These panels are to be installed 
in three of the latest motor vessels of the Union- 
Castle Line. 

The same firm are exhibiting a 10-kW turbo- 
| generator set of compact design, which is illustrated 
This consists of a high- 





box, driving a direct-current generator. The 
turbine is fitted with a direct-acting speed governor 
and throttle valve, and with an independent over- 
speed trip governor and shut-off valve. It is 
self-lubricated at all points and visual indication 
of the oil level in the sump is given by a gauye. 
Normally, the set exhausts to the atmosphere or 
against a back pressure. 

A third exhibit on this stand consists of a small 
electrical set. This comprises a variable-speed 
motor, regulator, helical-gear unit and_ slip-ring 
motor, and is designed to show the stable speed 
characteristics of the variable-speed motor under 
varying load conditions and the simplicity of its 
operation. The construction of the gear unit, the 
application of the firm’s spring-pattern flexible 
couplings, the design of the standard slip-ring motor 
and the construction and operation of small con- 
tactor starters can also be demonstrated. The 
variable-speed motor is coupled through the double 
reduction gearbox with a ratio of 3 to 1 to the 
slip-ring motor, which acts as a positive and nega- 
tive load machine. The speed of the commutator 
motor is varied by a separate regulator, while the 
slip-ring motor has loading resistances in the rotor 
circuit and a reversing contactor stator switch, by 
means of which a braking or an overhauling load 
can be transmitted to the variable-speed machine. 





With this arrangement it is easy to demonstrate 
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that the speed of the commutator motor remains | 
almost constant with a widely-varying load, and | 
the objectionable “run away” characteristic in- | 
herent in forms of variable-speed drive is 
absent. 

The most interesting exhibit on the stand of 
Messrs. Philips Industrial, Limited, 145, Charing 
Cross-road, London, W.C.2, is the portable X-ray 
unit, which is illustrated in Fig. 96, Plate XXV. 
'his permits many welded joints and castings to be 
visually examined on site, and is designed to gen- 
erate 150 kV, with a tube operating at 20 mA con- 
tinuously. The tube, which is water-cooled from 
the mains, can be run continuously. It is of the 
one-pole earthed type, and the rays are emitted 
laterally. A supply is obtained at high tension 
from the generator through a single shock-proof 
cable, 16 ft. long. The unit itself is, of course, also 
shock-proof and the controls are arranged for fool- 
proof operation. For instance, the current cannot 
he switched on before the cooling circuit and, should 


many 


the water supply fail, the apparatus is automatic- 
ally cut out. Moreover, if the mains supply fails 
and then comes on again, the unit will not operate 
until the controls have been brought back to the zero 
position, and then slowly switched on again until the 
desired position has reached. The tube is 
surrounded by a shock-proof shield, and is pro- 
tected against bumps during transit by two rubber 
rings. It can be adjusted to any position on a 
mobile stand, and as will be seen, 18 also provided 


been 


with a control table. Two such units can be con- 
nected together to give 300 kV, from which a new 
X-ray tube 10 mA can 
be operat d 

The same firm is also showing a complete range of 
electric are welders, including dual units for alter- 
nating- and direct-current supply, transformers and 
rectifiers. The latter are of the oxide type and 
are specially designed for welding sheet metal of 
No. 22 gauge. The enable direct- 
current welding to be effected from alternating- 
current mains, the capacities being 25 amperes to 
300 amperes, and LO amperes to 175 amperes, respec- 
tively. A spot-welding machine exhibited, is fitted 
with relay tubes, which enable the welding time 
to be confined within certain pre-determined limits, 
say, 5 eveles. Nothing is, therefore, left to the 

time-feel’ of the welder. The device is syn- 
chronised so that every current impulse begins and 
finishes at exactly the same instant in every cycle. 
Absolute evenness of the welding points is thus, 
it is claimed, ensured. A new metal-oxide rectify- 
with a current capacity of 75 amperes, 


type of with a loading of 


dual models 





ing valve, 





enables direct-current to be obtained from an alter- 
nating-current supply for industrial purposes. It is 
constructed chiefly of chrome-iron and glass, and is 
only 10 in. long. Water cooling is employed and 
an overload of 50 per cent. can be sustained for 
5 minutes, or of 100 per cent. for 30 seconds. It is 
claimed that current surges up to 500 amperes have 
no detrimental effect, and that the internal losses 
are so small as to be practically negligible. 

The display of Messrs. Babcock and Wilcox, 
Limited, Babcock House, Farringdon-street, London, 
E.C.4, affords a good example of the way in which a 
progressive firm brings its established products 
up to date. A case in point lies in the mechanical 
stokers of one of the firm’s subsidiary companies, 
viz., Messrs. Erith’s Engineering Company, Limited, 
of the address given above. As is well known, the 
mechanical stoker is now receiving greater attention 
from marine superintendents and others concerned 
with the ship's stokehold. The new flue-type 
stoker is shown in a four-furnace marine boiler 
in Figs. 99 and 100, page 339, with two views of 
the speed-control mechanism in Figs. 101 and 102, 
on the same page. The stoker consists of two retorts 
into which the fuel is fed by a pair of reciprocating 
rams driven through a crosshead from a steam 
cylinder situated between them. The fuel supply 
is by gravity from a hopper immediately above the 
rams and is picked up in the retorts by pushers of 
a non-choking type. The retorts lie in troughs 
between three tuyere grates, beyond which is a 
firebar section extending the full width of the 
furnace. The tuyere grates and retorts are covered 
by a mass of incandescent fuel underneath which 
the green coal is delivered and into which it is 
forced upwards, an arrangement resulting in com- 
plete combusion of the volatile contents without 
smoke emission. The coke from the fuel bed is 
at the same time pushed on to the firebar section, 
where its combustion takes place and the clinker 
and ash falls over into the bottom of the furnace, 
from which it is raked out in the usual way. The 
tuyere grates are under forced draught. 

The control mechanism does not alter the speed 
of the ram strokes but varies the rate of feed by 
giving a longer or shorter pause at the end of each 
stroke; thus the stoker may be set to make one 
ram stroke every four minutes, or eight strokes 
per minute, the variation between these limits 
being effected in infinitely small steps. Complete 
control of the rate of firing is thus ensured. Refer- 
ring to Figs. 101 and 102,asteam cylinder will be seen 
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at the left. This is 2 in. in diameter and the piston 
has a stroke of 5 in. The piston movement is| 
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controlled by a D slide valve, but it will be clear 


that the ports are in the reverse direction to those 
The valve 


of an ordinary steam-engine cylinder. 
is actuated by an arm on the piston rod which 
comes into contact with stops on the valve spindle. 
It should be mentioned that the gear shown is not 
that which directly operates the stoker rams, a 
separate cylinder being fitted as already described, 
but the slide valve controls the steam supply to 
that cylinder. The boiler steam is admitted at the 
top of the valve chest, and the two outside circular 
holes seen in Fig. 101 communicate by the pipes seen 
in Fig. 102 with the ends of the stoker cylinder. 
The central holes communicate with the exhaust 
pipe. In the position of the valve shown in Fig. 101, 
there is full steam pressure on the control cylinder 
driving the piston of this cylinder to the right and 
also on the piston of the stoker cylinder to make its 
charging stroke. The other side of both pistons is 
open to exhaust. 

The rate of travel of the control piston is regu- 
lated by the oil cylinder seen to the right of Fig. 101. 
This cylinder is provided with a needle valve on the 
communicating pipe between the ends. The by-pass 
ports at these ends short-circuit the needle valve 
when the piston rod has reached to within } in. 
of the end of its stroke either way. The piston 
rod, with its valve-actuating arm, thus travels 
4} in. under the dashpot effect of the oil cylinder 
and then rapidly traverses the valve through its 
working stroke of ? in. The stoker piston then 
receives full steam immediately and travels to the 
end of its stroke where it remains until the control 
piston has completed its stroke, the time occupied 
by which can be precisely regulated within the 
limits stated. The steam equipment is designed 
throughout for working pressures up to 300 Ib. per 
square inch. Other exhibits on Messrs. Babcock’s 
stand illustrate the latest forms of corrugated ex- 
pansion bends, high-pressure pipe joints, and steam 
and water valves, while a Clarkson burner boiler, 
that is, a small self-contained boiler for steam or 
hot water on motor yachts, railcars, &c., is also 
shown, the larger sizes of the thimble-tube boiler 
being demonstrated by an exhibit on the stand of 
Messrs. Clarkson Thimble Tube Boiler Company, 
Limited, 613, Austialia House, Strand, London, 
E.C.4. Examples of welded and Calorized vessels 
were shown on Messrs. Babcock’s stand by Messrs. 


| The Calorizing Corporation of Great Britain, Limited. 


The large stand which is occupied by Messrs. 
Reavell and Company, Limited, Ipswich, displays 
a representative selection of the air compressors and 
exhausters in which the firm specialises, int luding 
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\ s which retains the advantages 
_ Ny nae of the high-speed electric 
See a a, driving motor while enabling 
WE i é Bes |! the compressor to run at a 

| at = Lb Mt a low speed and, consequently, 
0 | O in comparative silence. The 

design also reduces the overall 

Se aS height to the minimum. The 
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several machines of recent introduction. One of 
these is the two-stage three-crank single-acting 
vertical compressor with a tubular intercooler, 
llustrated in Fig. 97, on Plate XXV, and in Figs. 
13 and 104 on the opposite page, which has a rated 

apacity of 400 cub. ft. of free air per minute at 
580 r.p.m., delivered at a pressure of 100 Ib. per 
square inch. As will be seen from the illustrations, 
the first stage of compression is effected in the two 
outer cylinders, which are 11 in. in diameter, the 
tir being then passed through the tubular inter- 
cooler to the second-stage cylinder, 9 in. in diameter, 
which is situated between the othertwo. The stroke 
of the three trunk pistons is 7 in. The cylinders 
are cast in one with the crankcase, a separate casting 
forming the heads. The cooler, of the two-pass 
type, is attached to a bracket on the cylinder casting 
and a facing on the head casting; the tubes are 
expanded into the tube plates. Lubrication is by 
splash, large collecting trays being arranged inside 
the crankease to serve the double purpose of pre- 
venting an excess of oil being thrown on the cylinder 
walls, and maintaining a steady flow to the crank- 
shaft main bearings. The low-pressure pistons are 
fitted with two narrow rings, and the high-pressure 
piston with two wide rings, each piston having also 
® Scraper ring in the skirt, with leak-off oil holes at 
the back of the groove. 

The horizontal two-cylinder compressor shown in 
Fig. 98, Plate XXV, and in Figs. 105 to 108, above, 
is of a general type extensively used for operating 
ar-brakes on tramway cars, but differs from the 
majority of compressors used for this and similar 
duties in being worm-driven, an arrangement 








layout of the machine is 

clearly shown in the illustra- 

tions, but attention may be 

drawn to certain of the 

special features. The worm- 
shaft, for instance, carries at the end a dise which 
lifts oil from the sump to lubricate the gear, and 
the crankshaft is made in two parts, the wormwheel 
being held between the two centre coupling flanges, 
which are spigoted into it. The cylinders are 
4} in. in diameter by 2}-in. stroke, and the gearing 
gives a 10 to 1 reduction from the motor speed of 
2,000 r.p.m. The delivery pressure is 100 lb. per 
square inch. The machine exhibited is fitted with 
a 3-3-h.p. series-wound Bull motor designed to use 
current at 500 volts to 550 volts. 

Other machines recently added to the range of 
Reavell products which are exhibited on the 
stand include a horizontal straight-line vacuum 
pump, representative of a new series of capacities 
from 160 cub. ft. to 2,000 cub. ft. per minute. 
The machine shown has a cylinder 12 in. in diameter 
by 10 in. stroke, and displaces 295 cub. ft. per 
minute at 225 r.p.m. A high-pressure combined 
petrol engine and compressor unit, also exhibited, 
has been introduced for providing the initial charge 
in Diesel engine starting-air bottles. It resembles 
in essentials a horizontally-opposed twin-cylinder 
engine, but in this case one cylinder provides the 
power and the other forms a single-stage com- 
pressor. The engine cylinder operates on the four- 
stroke cycle, using petrol, and is fitted with a Solex 
carburettor and a B.T.-H. magneto. The cylinder 
and head are air-cooled, with large radiating fins, 
and a fan is incorporated in the flywheel. Lubrica- 
tion is by an enclosed pump driven from the cam- 
shaft, which draws the oil from the sump and 
delivers it through a strainer to all necessary points. 
The fuel tank holds 2 gallons. The compressor 








Fias. 105 to 108. Horizontat TRAMWAY-TYPE COMPRESSOR ; MEssRs. 
REAVELL AND Company, LIMITED, 


cylinder is also air-cooled, and is of sufficient capacity 
to deliver approximately 34 cub. ft. of free air per 
minute at 350 lb. per square inch pressure when 
running at 1,250 r.p.m. A centrifugal governor is 
fitted, and other equipment includes air filters on 
the engine and compressor, an exhaust silencer, and 
a hand unloader on the compressor cylinder. Com- 
plete, but without tools and spare parts, the unit 
weighs 258 lb. 

In addition to the two-cylinder single-stage 
tramway-type compressor previously described, 
Messrs. Reavell and Company are showing a two- 
stage air-cooled machine for similar duties, in which 
the cylinders are arranged vertically. The drive is 
direct, by an electric motor running at 900 r.p.m. 
A number of the well-known standard lines of the 
company are also on view, including two double- 
acting two-stage intercooled compressors, one 
delivering 500 cub. ft. per minute at 480 r.p.m., and 
the other 1,000 cub. ft. at 500 r.p.m., the delivery 
pressure being 100 lb. per square inch in each case. 
The Quadruplex type, which has now been on 
the market for 38 years, is represented by a modern 
design of 400 cub. ft. capacity at 580 r.p.m., fitted 
throughout with roller bearings. Examples of the 
rolling-drum compressor are also included, together 
with an equipment of the Reavell-Askania auto- 
matic boiler-control apparatus, and a sectioned 
regulator, showing the internal construction and 
method of operation. 

The exhibit of Messrs. Stewarts and Lloyds, 
Limited, Winchester House, Old Broad-street, 
London, E.C., is spread over two stands. One of 
these displays the firm’s tubular products, including 
derricks, derrick-posts, davits, masts and Elderslie 
steel shores. The shores are the most recent 
product, and an illustrated description of them will 
be found in ENGINEERING, vol. cxliii, page 170 
(1937). A number of different types of joint for 
steam pipes are shown, among them being included 
the Dawson joint, both with and without flanges. 
This joint is all-welded and has been designed 
primarily for use with high pressures ; thus it has 
proved successful for steam pipes with a working 
pressure of 1,900 lb. per square inch and a tempera- 
ture of 930 deg. F. and for feed pipes with a working 








pressure of 2,500 lb. per square inch and a tempera- 
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ture of 385 deg. F. The other stand is set apart for! the gas chamber, it is confidently expected that the 


the firm's pig irons and allied products, raw materials | 


for foundry use, steel castings, steel sections, tube 
strip and so forth. 
The principal new 
Messrs. Tecalemit, 
Brentford, Middlesex, 
multi-point lubrication 
of which was given 
229 (1937). 


in the display of 
Great West-road, 
latest form of the 
battery. a brief descrip- 
in ENGINEERING, vol. 
A large number of the 


exhibit 
Limited, 
is the 
tion 


exlili, page 


firm's other lubricating devices, including cleaners | 


for lubricating oil and fuel oil, are also shown, as 


well as examples of Tecalemit Air Compressors. The 
machines exhibited are typical of the range and are | 


all of the twin-cylinder type. The limits of the 
range are 6-5 cub. ft. and 24 cub. ft. displacement 
per minute, the last-mentioned being water-cooled 
ind the others all air-cooled. 


Messrs. W. and T. Avery, Limited, Soho Foundry, | 


Birmingham, make a feature of machines for the 
physical testing of metals. A_ representative 
example is the 50-ton self-indicating universal testing 
machine which, as its title indicates, is adapted for 
carrying out standard tests in tension, compression, 
bending, shearing and hardness, the load being 


shown on a large circular dial. An _ illustrated | 
description of this machine is given in ENGINEERING, 
vol. exl, page 269 (1935) [wo hardness-testing 
machines are shown, one for the direct dial-| 
determination of Rockwell hardness in terms of 


standard penetration and the other for the standard 
An improved form of Izod 
the quadrant inverted 
embodies some other 


Brinell hardness test. 
impact-testing machi 
to facilitate reading 
notable refinements. 

the cantilever form of specimen with the Wohler 
single-point loading is shown, as is also an electrically 
machine for either lami 


has 


and 


ope rated spring-scragying 


nated or coiled springs. A somewhat similar 
machine was described and illustrated in ENGINEER 
ina, vol. exliii, page 173 (1937). The latest of the 


firm's products is the Avery-Brownsdon wear and 
lubricant tester. The method of operation of this 
machine consists of bringing a flat stationary sample 
of one metal into frictional contact with the peri 
phery of a rotating wheel of another metal under 
known conditions of wheel speed and dimensions, 
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design will be approved by marine superintendents 
and sea-going engineers. 

Messrs. F. Gilman (B.8,T.), Limited, 195, High- 
street, Smethwick, Staffs., are showing a wide range 
of portable flexible-drive machines falling generally 
into two classes, viz., Skatoscalo machines for 
scaling and cleaning water-tube boilers, water-wall 


tubes, evaporators, economisers, Lancashire boilers, | 


&c., and Multi-flex machines for grinding, drilling, 
rotary milling, wire-brushing, sanding and other 
industrial purposes. The machines, which range 
from single-speed to eight-specd types, are shown 
in different forms, viz., bench-mounted, suspended, 
and floor-mounted. 

The exhibit of Messrs. The Consolidated Pneu- 
matic Tool Company, Limited, Egyptian House, 
170, Piccadilly, London, W.1, shows a general 
advance in details of design of the firm's standard 
products rather than essentially new tools. 
wide utility of compressed air as motive power is 
demonstrated by a variety of reciprocating tools, 


including the Boyer hammer, rammers for road and | 


|foundry work, concrete breakers for road repair 


work, claydiggers and pile drivers. The rotary 


compressed-air tools are scarcely less extensive in | 


| their scope, as they include drills, grinders, sanders, 


| 


A fatigue-testing machine for | 


load, temperature, lubrication and duration of test. | 


The impression made in the flat sample of metal is 
taken as a measurement of wear in a manner analo 
gous to the interpretation of the impression of the 
ball or cone penetrator in testing for hardness. 
Messrs. [Imperial Chemical Industries, Limited, 
Millbank, London, S.W.1, are demonstrating in the 
Foundry Trades Section results obtained by the 
adoption of the Brassert of blast-furnace 
operation. ‘This process embodies a modified form 
of the sodium-carbonate treatment for the desul- 
phurisation of iron and steel, a treatment in the 
development of which Messrs. Imperial Chemical 
Industries have had considerable experience. The 
company has therefore concluded an agreement with 
Messrs. H. A. Brassert and Company, Limited, 
Walbrook, London, E.C.4, for the joint working of 
the process, the employment of which, it is claimed, 


pre CCRS 


results in an increased output of a better quality of | 


pig-iron while effecting a considerable saving of 
coke. In the Marine Section Messrs. Imperial 
Chemical Industries have erected a complete ship’s 
cabin to demonstrate the advantages of “* Rexine 
for the covering of ceiling, walls and mouldings, as 
well as on such furniture as dressing and writing 
tables. The material, we understand, has been used 
on certain of the public spaces in the new twin- 
screw Orient liner Orcades, an illustrated descrip- 
tion of which will be found on page 224, ante. 

The firm of Messrs. E. Green and Son, Limited, 
Economiser Works, Wakefield, apart from exhibits 
illustrating the more modern types of the well- 
known Green boiler economiser, have others showing 
the marine economiser developed by Messrs. Foster 
Wheeler Corporation, of New York, the English 
patent rights for which economiser Messrs. Green 
acquired. The marine economiser 


have recently 


can be readily accommodated in the lower part 
of a boiler uptake immediately below the air heater, 
if such is fitted, and as all tube-supporting plates 
are split so as to permit of easy withdrawal of the 
tubes, and all tube joints and bends are external to 








polishers and so forth. 
electric tools is also exhibited, and the display 
includes several types of vibrators, both pneumatic 
and electric, as well as a two-stage air-cooled portable 
air compressor and a stationary type compressor. 
The portability of liquefied petroleum gas forms 
one of the demonstrations on the stand of Messrs. 
Shell-Mex and B.P., Limited, 
Victoria Embankment, London, W.C.2. 
liquefied gas, which is suitable for a number of 
industrial purposes, is distributed in small and light 
steel containers. It liquefies at ordinary tempera- 
tures at comparatively low pressures and so a heavy 
container is not necessary, while its high calorific 
value enables a large potential energy to be stored 


in comparatively small bulk. A practical illustration 


is given of the requirements for proper storage of 
Diesel fuel oil by the display of a tank provided 
with the necessary accessories and fittings. 

The employment of the storage battery for many 
aspects of marine work is the subject of the exhibit 
of Messrs. The Chloride Electrical Storage Company, 
Limited, 137, Victoria-street, London, 8.W.1. Iron- 
clad batteries for ship emergency lighting and 
steering are included, and a compact and neat 
‘* Keepalite ’’ emergency lighting set with Exide- 


lronclad batteries is shown. A very large cell, such | 


as is used for the propulsion of submarines when 
submerged, is noteworthy, and there are different 
types of batteries suitable for duties as diverse as 
the operation of ship’s telephones, echo-sounding 


devices, gyro-compasses, electric clocks and wireless | 


transmission and recepticn apparatus. 


A demonstration of the actual working principles | 


of the filters made by the firm is being made by 
Messrs. Stream-Line Filters, Limited, Hele-Shaw 
Works, Ingate-place, S.W.8. These principles have 
been previously fully dealt with in our columns. 
In addition, the firm are showing a variety of actual 
filters, including a model used for large marine 
installations, together with smaller models, such as 
the portable unit for transformer oil, described in 


” | ENGINBERING, vol. cxxxvi, page 260 (1933), and | 


the self-contained vacuum-operated filter, described 
in vol. cxliv, page 67 (1937). 
Although Messrs. Greenwood and Batley, Limited, 


| Albion Works, Leeds, are not themselves actually 


exhibiting, one of their Greenbat 1}-in. hot-forging 
machines can be seen in full production on the stand 
of the British Gas Federation. A similar machine 
was described in ENGINEERING, vol. cxliii, page 168 
(1937). 

The fact that most important ships are now fitted 
with some form of echo sounder is a clear indication 
that the value of this device as an aid to navigation 
is appreciated. It enables the navigating officers 
of a ship to measure, or obtain a continuous record of, 
the depth of the water through which the vessel is 
proceeding without reducing speed, and knowing 
the depth, to determine or check the vessel's posi- 
tion. Equipment for this purpose forms a particu- 
larly interesting item in the exhibit of Messrs. The 





The | 


A complete range of rotary | 


Shell-Mex House, | 
The 
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Marconi International Marine Communication Com. 
|pany, Limited, Electra House, Victoria-embank.- 
| ment, London, W.C.2. The Marconi apparatus to 
which we wish to refer makes use of the pheno 
}menon known as magneto-striction, both for th: 
production of the supersonic sound wave and for 
the detection of the echo reflected from the bed of 
| the sea; the time interval between the production 
of the wave and the reception of the echo is a 
measure of the depth of the water. By the magneto- 
striction effect various metals alter their physical 
dimensions when placed in a magnetic field. A rod 
|of nickel, which is the metal used in the Marconi 
apparatus, becomes a little shorter when a field is 
applied and returns to its original length when the 
field is removed, and the effect is increased if in 
| addition to a uniform field an alternating field is 
applied having a frequency corresponding to the 
natural frequency of vibration of the rod. The 
vibrations set up in this way can be transmitted 
to the water, and as the magneto-striction effect is 
reversible, the reception of the reflected sound wave 
on the end of another similar nickel rod will produce 
| a small alternating e.m.f. in the windings surrounding 
|it. This e.m.f., after amplification, can be made 
to operate an indicating or recording instrument. 
For reasons which need not be discussed here, super- 
sonic frequencies of from 60,000 cycles to 10,000 
cycles per second are employed in echo sounders, 
the frequency being determined by the dimensions 
of the nickel vibrator. 

The Marconi apparatus comprises three main 
components, viz., the sound projectors which are 
| located at the bottom or on the hull plating of the 
vessel; the transmitter panel or power source, 
located in any suitable position within 50 ft. or 
60 ft. of the projectors ; and the chart-room equip- 
ment, consisting of a visual indicator, recorder, 
and amplifier. The projector actually consists of a 
laminated core of nickel instead of a nickel rod, the 
core forming part of a magnetic circuit closed 
| by high-permeability, but non-magneto-strictive, 

material. The nickel core is about 5 in. long, is 
| supported at its centre to permit free longitudinal 
| vibration, and is surrounded by a winding. The two 
ends of the core, which is arranged in a horizontal 
plane, form the vibrating surfaces, and the sound 
waves are transmitted from them on to two separate 
conical reflectors which deflect them vertically 
downwards. Each projector, one of which is shown 
| in Fig. 113, on page 346, is mounted in a rolled-steel 
| tank which is filled with water after the tank has 
| been pressed down by jacks on to a rubber pad on 
| the hull plating of the vessel. Another projector 
| of similar design to that above described is used for 
| the reception of the echo, the only difference being 
| that the receiving projector has a winding having a 
| larger number of turns. 

All batteries required for operating the equipment 
are located near the transmitter panel, a photograph 
of which is reproduced in Fig. 114, on page 346. On 
this panel are mounted the arrangements for 
charging the batteries and also the transmitter unit, 
which comprises a high-tension generator, a trans- 
| mitting key or relay, and a bank of condensers of 

several microfarads capacity. The latter, when 
discharged through the windings of the transmitting 
projector, produce a sound wave of short duration. 
| Fig. 115 shows the transmitter unit with the cove! 
opened, and in this illustration the generator can 
| be seen at the bottom, the bank of condensers at 
| the top and the transmitting key on the left. The 
| minute e.m.f.’s produced by the echo in the receiving 
projector are amplified in a valve amplifier located 
|in the chart room, the amplifier being of the 
resistance-coupled type, since the signals are in the 
| form of transients. After rectification in the usual 
way, the output from the amplifier is supplied either 
to a visual indicator or electrolytic recorder. The 
visual indicator, shown in Fig. 109, page 343, con- 
sists essentially of an oscillograph with a moving-iron 
armature coupled toa deflecting mirror. A spot of light 
directed on to this mirror is reflected on to another 
| mirror which is rotated at a constant speed, and 
from this second mirror the spot of light is reflected 
on to the scale of the indicator. As a result of this 
| arrangement a spot of light moves across the scale 
| Once per second, and whenever an echo is received 
| @ peak is formed in the light track, as shown in the 
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Fig.O. PORTION OF ECHOMETER SCALE 
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Fics. 109 anp 110. Ecuo Sounper INDICATOR; 
Messrs. THe Marconi INTERNATIONAL MARINE 
COMMUNICATION ComMPANY, LIMITED. 
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Fies. 111 anp 112. Exvastic Lock Nut; Messrs. 
SIMMONDS ABROCESSORIES, LAMITED. 

diagram, Fig. 110, on this page. Another peak is 

formed by the transmitted signal, and the apparatus the main to parts used in aeroplanes and other 
is adjusted so that this occurs at the zero of the | machines subjected to severe operating conditions. 
scale. Since the time interval between the trans- | Apart from the Simmonds-Corsey remote push-pull 
mitted and received signal is proportional to the | control and the Simmonds-Gondime navigational 
depth of the sea, the scale can be calibrated to read | instruments, the most novel item in the display is 
directly in fathoms, the depth indicated in Fig. 110 | the elastic lock nut illustrated in Figs. 111 and 
being 35 fathoms. | 112, above. 

One form of electrolytic recorder used for obtaining The object of this design is to secure safe 
a continuous record of the depth of the water | locking under conditions of severe vibration, such 
through which the vessel is travelling is illustrated|as are met with in aeroplanes, pneumatic tools, 
in Fig. 116, on page 346. Space will not permit us to | motor cars, railways, certain electrical apparatus, 
describe the instrument in detail, but we may j}and so forth. The bolt or stud is of the ordinary 
explain that the amplified transmitted and received | standard type, but the nut itself, while being 
signals are supplied to a platinum style carried by |somewhat deeper than a standard nut, is formed 
an arm which sweeps across a strip of moist chemi- | with a recess, in its upper portion, containing a 
cally-prepared paper. The passage of the current | collar of special fibre, the internal diameter of 
through the paper darkens it, the transmitted | which is slightly less than the diameter of the bolt 
signals producing a straight line corresponding to | at the bottom of the thread. When screwing on the 
the sea level, and the received signals an irregular | nut, before the top of the bolt reaches the collar 
line corresponding to the contours of the sea bed.| the nut acts in the usual way, that is, there is the 
A photograph of one of the records given by this | ordinary play to secure ease in assembly, the contact 
apparatus is reproduced in Fig. 117, on page 346, this | fices being on the upper sides of the thread, as 
particular record having been obtained on the | shown in Fig. 111. But when the nut is further 
S.S. Slieve Bearnagh off the Mull of Galloway. The | advanced and the top of the bolt reaches the collar, 
full width of this record corresponds to a depth of |the nut is pressed upwards so that the contact 
150 fathoms, and the circular ares to one minute | faces are on the lower sides of the thread. On a 
of time. Such records, since they show any charac- | bolt % in. in diameter the axial force lifting the 
teristic contours in the sea bed, are of considerable | nut is about 700 Ib. With continued screwing the 
assistance in checking position, while the visual| bolt forms its own thread in the fibre collar 
indicator gives immediate readings for checking | and the fibre wedges into the bolt thread, as shown 
depth. |in Fig. 112. 

Finally, we may mention that a normal Marconi| The fibre of the nut does not damage the thread, 
*quipment of the type described above, and opera- | but forms an airtight seal and ensures a high degree 








ting through a thin stainless plate in the bottom 
of a cable ship, has been used for cable-survey work. 
Electrolytic paper charts of the sea bottom have 
been obtained with this apparatus at depths up to 
=,/50 fathoms, this being the maximum depth 
passed over during the course of a survey in the 
Bay of Biscay. Such records are, obviously, of 
great value both in laying cables and in grappling 
for them. Similar methods can be used for deep- 
sea hydrographic survey work. 

The exhibit of Messrs. Simmonds Aerocessories, 
Limited, Shell-Mex House, Strand, London, W.C.2, 
is, aS the name of the firm conveys, devoted in 


of friction on the under sides of the thread, which 
sides, of course, take the normal load. The lock 
provided is thus secure, and is stated to be proof 
against the most severe vibration that can be 
imposed on it. The nut can be removed when 
|necessary, and used again without difficulty, and 
| it can be tightened up should the parts which the 
bolt is holding shrink. Conversely should fine 
positive adjustment be required, as in certain parts 
|of wireless receiving sets, the nut can be relied 
|upon to maintain the desired degree of pressure 
| without alteration. 


(T'o be continued.) 





ENGINEERING TRAINING AND 
EDUCATION. 


Royal Aeronautical Society—The next associate - 
fellowship and associate-membership examinations of 
the Royal Aeronautical Society will be held at the 
offices of the Society, 7, Albemarle-street, Piccadilly, 
London, W.1, on Wednesday and Thursday, December 8 
and 9. Intending candidates should send in their 
entries before September 30 to the secretary, from 
whom further particulars may be obtained. 





Andrew Carnegie Research Fund.—The Council of 
| the Iron and Steel Institute, 28, Victoria-street. 
| London, 8S.W.1, is prepared to make annually a limited 
|number of grants from the research fund founded by 
| the late Mr. Andrew Carnegie in aid of metallurgical 
research werk. The object of the scheme is not to 
facilitate ordinary collegiate studies, but to enable 
students who have passed through a college curriculum, 
or have been trained in industrial establishments, to 
conduct researches on problems of practical and scien- 
tific importance relating to the metallurgy of iron 
and steel and allied subjects. Candidates, who must 
be under 35 years of age, must apply before Sep- 
tember 30, on a special form to be obtained from the 
secretary of the Institute. The value of the grant 
will depend on the nature of the proposed research 
work, but the maximum amount granted in any one 
year will, as a rule, not exceed 100/. 


Westminster Technical Institute. —The evening classes 
arranged at the London County Council’s Westminster 
Technical Institute, Vincent-square, London, 8.W.1, 
which begin work on Monday, September 27, include 
courses dealing with architecture and allied studies, 
gas engineering, and the more advanced grades of civil 
and structural engineering. The group-course on 
architecture, surveying, &c., is designed to cover fully 
the requirements of, among other bodies, the Royal 
Institute of British Architects, the Surveyors’ Institu- 
tion and the Institution of Municipal and County 
Engineers. The civil and structural engineering 
courses provide instruction of the standard of B.Sc. 
(Engineering) and the final examinations of the 
Institutions of Civil and of Structural Engineers, and 
the City and Guilds Institute. The Institute does not 
cater for preliminary grades in this branch, for which 
facilities are available elsewhere. The courses in gas 
engineering cover the various subdivisions of manu- 
facture, supply and fitting, to suit the examination 
syllabuses of the City and Guilds Institute and the 
Institution of Gas Engineers. 

University of Sheffic!’ —In co-operation with Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
the University of Sheffield has arranged for a course of 
19 lectures on “‘ Railway Electric Traction” to be 
delivered in the Department of Applied Science, St. 
George’s-square, Sheffield, commencing on Friday, 
October 8, 1937, and concluding on March 11, 1938. 
The opening lecture, by Mr. G. H. Fletcher, M.1.E.E., 
will survey the general subject of railway electrification, 
the subsequent lectures of the series dealing in greater 
detail with electrical and mechanical design, equipment 
and operation. The lectures will commence at 7 p.m. 
and will normally conclude at about 8.30 p.m. Dis- 
cussion will be encouraged. The fee for the course is 
10s. 6d. Application forms for admission may be 
obtained from the Registrar, Department of Applied 
Science, St. George’s-square, Sheffield, 1. 


Royal Technical College, Glasgow.—The Calendar of 
the Royal Technical College, Glasgow, for the 142nd 
session, that for 1937-1938, has recently been pub- 
lished. It contains full particulars regarding the day 
and evening courses available in mathematics, chemistry 
and technical chemistry, metallurgy, civil, mechanical, 
electrical and mining engineering, naval architecture, 
architecture and building, and textile manufacture. 
The courses lead to various certificates and diplomas, 
to degrees, and to the diploma and associateship of the 
College. In addition to information regarding courses, 
the Calendar contains much of interest concerning such 
matters as bursaries and scholarships, appointments 
held by associates and other past students of the. 
College, and the constitution and history of the College 
Lists of present and past officers and professors of the 
College and an account of students’ societies are also 
included. Copies of the Calendar are obtainable on 

pplication to the secretary of the College, Glasgow, 
C.l. 


Pulteney Evening Institute—Among the classes held 
at the Pulteney London County Council Evening 
Institute, Peter-street, Wardour-street, London, W.1, 
are courses of instruction for junior students of fourteen 
years to eighteen years of age in motor engineering, 
handicraft, woodwork and a number of commercial 
and cultural subjects. The fees are nominal, and a 
prospectus and further particulars may be obtained 
from the head of the Institute at the address given 
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TENDERS. 


received from the Department of Overseas 
35, Old Queen-street, London, 8.W.1, particulars 
f the undermentioned tenders, the dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting th: 
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Trade, 


have 


F closing 


numbers given 
Switchgear and apparatus for a power station contain- 
ing two hydraulic turbines driving three-phase, 105-kW 
500-volt alternators with exciters, direct 
connected in series with ste Pp up transformers ot 500/6,000 | 
volts, and a Diesel three -phase 
380-kVA, 6,300-volt alternator, with its exciter State 
Telephones Administration, | 
27. (T.Y. 19,518/37.) | 


27 
including | 


separate 
engin 


operating a“ 


and 
October 


Electricity Supply 
Montevideo, Uruguay 
Viscellaneous Metala 
for metallisation, brass bolts and nuts, carpenters’ glue, | 
itharge powder, mercury, solder, and bars 
State Electricity Supply and Telephones Administration, 
Montevideo, I November 15. (T.Y. 19519/37.) 
Diesel Rail Cars, 11, and one power bogie, complete 
power unit and transmission equipment for the 
Western Railway Indian Stores Ds partment, 
Section, New Delhi November 20 (T 


and Storea, zine wire | 


silver brass 


ruguay 


with 
North 
Electrical 
19,619/37.) 
Electrical Equipment, comprising 
boxes, kiosks, cable, lighting standards and lamps 
Klizabeth South Africa; October 
(T.Y. 19,624 
Structural Steelwork, for new engine sheds, at Beacons 
field and De Aat South African Railways and Harbours, 
Johannesburg November 8 (T. 19,738 /37.) 


switch units, pillar 
Port 
Municipality, 28 
37.) 





South 


Rivets and Bolts; aleo nuts, washers and screws 
and Octo 


\frican Harbours, Johannesburg ; 
18 10,706/37.) 


Plant 


Railways 
(T 
lir-C'ondition ng 
with duet 
Egyptian 
Klectric ‘ 
October 


ber 


cirect-expansion unit 
systern of distribution, for two rooms at | 
Ministry of Publie Works Mechanical and 
Department, Ministry of Publie Works, Cairo ; 


(T. 19,621 /37.) 


type, 





PERSONAL. 


AND Srru, Limirep, Ordsal 
Manchester, 5, inform that 
Mr. H. G. Baggs has retired after 45 years with the 
company, during the last of which he was Chair 
In preparation for this retirement, a new company 
was recently registered to carry on 
board « of Messrs. T 
(Chairman), Mr. R Amberton, and Mr. J. N 
With the exception of the retirement of 
ind the election to the board of Mr. Haworth, | 
been ne | 


Elec 


Messrs. Dorman 
trical Works, Salford, us 
seven 
man 
with the 
the b 
Atherton 
Haworth 
Mr. Bagg 


there 


Same name 


isi ness The new onsists 


have » other staff changes 


Mr. W. 8S. Burn has resigned his position as designer 
and chief of the oil-engine department of Messrs. Richard 

ns, Westgarth and Company, Limited, Hartle pool, and 
London as an ind 
pendent consultant, specialising in oil-engine work, with 
office at 9, treet, Bishop gate, E.C.3 He} 
will atill be Mesars. Rich West 
yvarth 

Messrs. Brympo Sree 
near Wrexham, Denbighshire, hav« 
tion bureau, to deal with special steels and in charge of 
Mr. T. Roberts, the company’s chief metallurgist 

Lorp Nurrretp is succeeding Lord Sempill as presi 
of the Institution of Production Engineers, British 
Industries House, Marble Arch, London, W.1 

Owing to the postponement of plans for the expansion 

work the Coan Urriursation Councri, British 
tries House, Marble Arch, London, W.1, as a result 
ofthe problem of raising additional revenue, the Director, 
Mr. W. R. Gornow, has tendered his resignation, which 
will probably take effect 


has taken up permanent residence in 


wn Camomilk 


asociated with rdsons, 


is A ynsultant 
COMPANY, 
founded an 


Liurrep, Brymbo, | 
informa 


lent 


the of 


Indu 


in the new year 


Limirep, 89, 
S.E.1, announce that Messrs 
Limited, are opening, at Wellworthy 
treet, Cardiff, a South Wales service 
for the sale of Wellworthy products 


Wetiwortuy Piston Rines, 


London, 


MrssRs 
Blacktriars-road, 
E E. Griffiths, 
House, 41, Charl 


depot exclusively 


EXCHANGE Although 
continues on 


AND STEE! 


steel 


Turn Lonpon Iron 
the production of finished 


«a heavy scale it is still insufficient to meet the require 


material 


ments of consumers, according to the report of the London 
Iron and Steel Exchange, Easex-street, W.C.2, for 
the week ending September 14. Many of the steelworks 
the report adds, have practically sold their production 
until the end of the first quarter of 1938. The position 
in the semi-finished el market, however, 
than it has been for some time, and in the pig-iron market, 
the outlook has imp-oved 
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at 
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180, 


course ot 
Electro 


AcovesrTics \ 
lectures on 
of 


ELectrro 
niversity of London 
will be given at the Institution Electrical 
Engineers, Victoria-embankment, London, W.C.2, by 
Erwin Meyer, of the Institut fiir Schwingungs 

Berlin, at 5.30 p.m., October 12, 13, 15, 


Lee 
special 1 


rURES ON 
tive 
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Professor 


forsechung on 





The syllabus covers physical and physio 
measurements, 


18 and 20 


logical foundations, electro-acoustical 
microphones and loud speakers, the recording of sound, 
nd architectural The lectures, which will 
be illustrated with lantern slides and accompanied by | 
addressed to students of the Univer- | 


a 


1coustice 


; 
emhonstrations, are 


I 
ty and to others interested in the subject 
are not tl 
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ENGINEERING. 


BOOKS RECEIVED. 


Ministry of Health. Construction of Flats for the Working 
Classes. Final Report of Department Committee. 
London: H.M. Stationery Office. [Price ls. net.] 

Engineering Mechanics. Dynamics. By PROFESSORS 
8. TrmosHENKO and D.H. Youne. London: McGraw- 
Hill Publishing Company, Limited. [Price 15e.] 

Practical Die Design and Die Making. By E. G. Mar- 
SHALL. London: McGraw-Hill Publishing Company, 
Limited. [Price 10s. 6d.] 

‘he Régime of the Rivers Euphrates and Tigris. A 
General Hydraulic Survey of their Basins, Including 
the River Karun, having Particular Reference to their 
Lower Reaches within Iraq, with Information for the 
Use of Irrigation Engineers, &c. By M. G. Tontpss. 
London: E. and F. N. Spon, Limited. New York : 
The Chemical Publishing Company of New York, 
Incorporated [Price 32s. net.] 

How to Estimate. Being the Analysis of Builders’ Prices, 
Giving Full Details of Estimating for Every Class of 
Building Work, with Thousands of Prices and Much 
Useful Memoranda. By Lievt.-Cor. J. T. Rea. 
Sixth edition, revised and enlarged. London: B. T. 
Batsford, Limited. [Price 16s. net.] 

Protective Films on Metals. By Dr. E. 8S. HEpcgEs. 
Second edition, revised and enlarged. London: 
Chapman and Hall, Limited. [Price 21s. net.] 

A Hundred Years of Mechanical Engineering. By 
Epwarp Cressy. London: Gerald Duckworth and 
Company, Limited. [Price 15s. net.] 

Air Ministry. Meteorological Office. Reference, M.O.415. 
British Rainfall, 1936. The Seventy-Sirth innual 
Volume of the British Rainfall Organization. Report 
on the Distribution of Rain in Space and Time Over 
the British Isles During the Year 1936, Recorded 
by Over 5,500 Observers Great Britain and Ireland. 
London H.M. Stationery Office. [Price net.] 

T exthook Thermodynamics. By Proressor P. 8. 
EPSTEIN New York: John Wiley and Sons, Incor- 
porated. London Chapman and Hall, 
[Price 17s. 6d. net 

Transactions of the 
Metallurgical Engineers. 
Vetals Division, 1937. 
Institute. 

Combustion in the Boiler Furnace. By H. J. HopsmMan. 
Second edition. Leeds: Jowett and Sowry, Limited, 
Albion-street. [Price ls. net.] 

Department of Health for Scotland 
Scottish 
fron 
H.M 

Commonwealth 
Industrial 
Observation 


Spe cial Reference 


as 
in 
15a. 


of 


imerican Institute of Mining and 
Volume 124. Institute of 
New York: Offices of the 


Seventh Report of the 
Rivers Pollution Preven- 
and the Bonny Water. London: 
[Price 9d. net.] 

Council for Scientific and 
Research. Pamphlet No. 70. Further 
Soil Erosion and Sand Drift, with 
to South-Western Queensland. By 
F. N. Ratcliffe. Bulletin No. 107. A Soil Survey of 
the Coomealla, Wentworth (Curlwaa) and Pomona 
Irrigation Settlements, N.S.W. By T. J. MARSHALL and 
Dr. ALLAN WALKLEY East Melbourne, Victoria : 
Council for Scientific Industrial Research, 314, 
Albert -street 
lir Ministry 


idvisory Committee on 
River Carron 
Stationery Office 
of Australia. 


on 


and 


Veteorological Office. Reference, M.O.416. 
The Weekly Weather Report for the Period March 1, 
1936, to February 27, 1937. Fifty-Ninth Year. Par- 
ticulars of Temperature, Rainfall, and Bright Sunshine 
Each Week H.M. Stationery Office. 
[Price 7s. 6d. net 


for London 








ENGINEERING LNspEcTION.—Captain 
Long, R.N., C.B.E., Chief Inspector of Naval Ordnance, 
ind Colonel Dunsterville. D.S.0., Chief Inspector of 
Armaments, Woolwich, have been co-opted to the Council 

the Institution of Engineering Inspection, Terminal 
House, 52, London, 8.W.1. 


INSTITUTION OF 


ot 


Grosvenor-gardens, 


EDUCATIONAL CouRSES FOR ENGINEERS.—The autumn 
educational courses organised for engineers in New York, 
under the of the American Institute of Elec- 
trical Engineers and the American Society of Mechanical 
Engineers, include classes in public speaking, as well as 
in professional subjects The course is described as a 
beginners’ class and constitutes an interesting develop- 
the 


auspices 


ment in education of engineers. 
FOR THE GREAT WESTERN Ralr- 
of rolling-stock renewals during 


Great Western Railway Com- 


New 
WAY 
1938, 


Rouuine -STock 
The programme 
announced by the 


| pany, includes 100 locomotives, 381 passenger vehicles 


and 3,600 goods wagons of various types, and represents 
an estimated outlay of 1,172,980/. Ten of the locomo- 
tives will be of the “‘ Castle " class, the remainder being 
for local and freight train working Of the 381 passenger 
train vehicles, 231 will be of the new standard corridor 
coach type with end vestibule doors, and 75 will be 
non-corridor coaches for local services. The programme 
also includes 10 restaurant and buffet cars, 30 louvre- 
ventilated vans for fruit and flower traffic, and 10 cattle 
boxes, with groom’s compartment, for the conveyance 
of pedigree cattle by express passenger train. A 10-coach 
centre-vestibule train, including two kitchen cars, is to 
be constructed for use by large pleasure parties, and on 
works’ outings, &« All the passenger coaches will 
follow the company’s standard constructional practice 
in having steel underframes and bodies of steel panelling 
on a timber framework. The total of 3,600 new wagons 
will include 900 fitted with automatic braking, 200 of 
these being for fruit and vegetable traffic. Flat-topped 
wagons,to the number of 300, are being provided in view 
of the increasing use that is being made of containers. 
It is anticipated that the programme will give direct 


Works 


the Swindon 





Limited. } 





}; new 





employment to about 5,000 persons during the vear at | the position does not seem likely to become 
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THe Lonpon Mrpitanp anv Scottish Rariway 
Company has placed orders for a total of 180 bolster 
truck wagons. Thirty 50-ton bogie bolster-truck vehicles 
will be built by Messrs. The Fairfield Shipbuilding and 
Engineering Company, Limited, Chepstow, Mon. The 
remaining 150 vehicles are 20-ton double-bolster trucks, 
and 30 will be constructed by Messrs. Hurst, Nelson and 
Company, Limited, Motherwell ; 60 by Messrs. Metro. 
politan-Cammell Carriage and Wagon Company, Limited, 
Birmingham ; and 60 by Messrs. C. Roberts and Com. 
pany, Limited, Horbury Junction, near Wakefield. 

Messrs. J. BLAKEBOROUGH AND Sons, Limirep, Brig. 
house, Yorks., have received the contract for the valves 
and ironwork for the new Ladybower Reservoir of the 
Derwent Valley Water Board, Derbyshire. The contract 
includes equipment for twin valve shafts with 36-in 
diameter hydraulically-operated draw-off valves and 
manual guard units, also Larner-Johnson streamline 
discharge valves in the control house, and similar valves 
for compensation-water control. The firm has also in 
hand the intake-well and valve-tower equipment for the 
new Haweswater scheme of the Manchester Corporation, 
and valve-shaft equipment for the Fernworthy Reservoir 
of Torquay Corporation and the Hallowell Reservoir of 
the Northampton Corporation. 








LAUNCHES AND TRIAL TRIPS. 


** Karxoura.’’—Single-screw shelter-deck cargo motor- 
ship for service between Eastern Canada and New 
Zealand via the Panama Canal; four-cylinder Doxford 
opposed-piston engine. Launch, September 7. Main 
dimensions, 440 ft. by 59 ft. by 39 ft. Built by Messrs. 
Alexander Stephen and Sons, Limited, Linthouse, with 
engine by Messrs. John Brown and Company, Limited, 
Clydebank, to the order of Messrs. The New Zealand 
Shipping Company, Limited, London. 

*“ Bririsn Lnrecriry.’’—Single-screw oil-tank motor- 
ship; single-acting, four-cycle, crosshead-type  six- 
cylinder Harland-B. and W. Diesel engine. Trial trip, 
September 8. Main dimensions, 463 ft. by 61 ft. 6 in. by 
34 ft. Built and engined by Messrs. Harland and Wolff, 
Limited, Belfast, for Messrs. The British Tanker Com- 
pany, Limited, London. 

** SPRINGDALE.”’—Single-screw single-deck cargo 
steamer ; triple-expansion engine. Trial trip, September 
10. Main dimensions, 250 ft. by 40 ft. 3 in. by 20 ft. 3 in 
Built by Messrs. Short Brothers, Limited, Pallion, 
Sunderland, and engined by Messrs. The North-Eastern 
Marine Engineering Company, Limited, Wallsend-on 
Tyne, to the order of Messrs. The Springwell Shipping 
Company, Limited, London. 

** Bassano.”’—Single-screw cargo steamer for the 
North Atlantic service ; triple-expansion engine, working 
in conjunction with a Bauer-Wach exhaust turbine 
Launch, September 21. Main dimensions: 419 ft. 6 in. 
by 55 ft. 6 in. by 28 ft. 3 in. Built and engined by 
Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Neptune Shipyard, Walker, Newcastle-upon- 
Tyne, to the order of Messrs. Ellerman’s Wilson Line, 
Limited, Hull. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 

Little activity was evident on the 
Welsh steam-coal market last week and the volume of 
inquiries failed to show any material expansion 
All the principal foreign customers were still only showing 
a very small interest and were for the most part relying 
on their previous heavy commitments to cover their 
bare immediate requirements. In consequence of thé 
continued lull in demand, coals, with the exception of 
some of the popular washed grades, were more freely 
offered for prompt business, but prices were generally 
maintained round recent levels as most collieries’ forward 
bookings were still heavy. There was no sign of any 
anxiety on the part of salesmen, and it was confidently 
expected that demand would shortly show a substantial 
improvement. During the week business to France was 
curtailed by the fluctuations of the franc, and some buyers 
in this market indicated that they were not prepared to 
enter into further commitments until the position 
became more settled. Operations at the collieries 
remained on good lines and outputs continued to move 
off very favourably, as was seen by the sustained high 
level of shipments at the docks. Throughout the week 
most of the deep-water berths at the chief ports were 
continually occupied and pressure for loading turns 
was often encountered. For the week ending Sep- 
tember 19, exports from the six Welsh ports of the 
Great Western Railway Company totalled 436,800 tons. 
compared with 347,815 tons in the corresponding period 
of last year. Best large coals were generally well placed, 
but more business could be done in some of the inferior 
qualities. Washed smalls were strong and almost fully 
stemmed for time. while the ordinary colliery 
smalls were quite steady. The dry sized sorts were 1m 
slightly better supply and the bituminous kinds remained 
dull. ‘Cokes were active and strong. Patent fuel and 
pitwood were little changed. 

Iron and Steel Trade.—Employment in the iron and 
steel and allied trades of the district was again on ® 
good level, and most works were operating to capac 
New business, however, was still difficult to arrange. 


and while producers have sold their outputs we ll ahead. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is no indication of 
early change in the Cleveland pig-iron branch of trade 
in the direction of appreciable enlargement of supply. 
Stocks have been exhausted for a considerable time, 
arrears of delivery are still embarrassingly large and 
new business is difficult to put through. Makers still 
adhere to their system of rationing customers and 
contrive to allocate from their meagre output sufficient 
tonnage to local users to keep works regularly and 
actively employed. Foundry owners are, however, 
anxious to accumulate stock for emergency purposes and 
are seeking to place orders in other iron centres. The 
trifling parcels second hands manage to obtain possession 
of are mostly shipped abroad against old sales. Supply 
could not cope with any expansion of demand. iseieas 
of Cleveland pig for export is almost impossible, and 
makers are selling very sparingly for home ses. 
Prices are stabilised on the basis of No. 3 Cleveland at 
101s. delivered to local firms The prospect of a return to 
anything approaching normal market conditions is 
remote. 

Hematite.—The situation in the East Coast hematite 
department of industry is much less stringent than 
recently. While producers are pursuing a cautious 
policy and are not disposed to entertain Leppess’ offers 
to purchase considerably, they are selling a little iron for 
early delivery to regular buyers. Heavy tonnage is 
passing steadily into use at home works and moderate 
lots continue to be transferred by makers to merchants 
for shipment to the Continent against contracts that 
should long since have been completed. Recognised 
market values are governed by No. 1 hematite at 123s. 
delivered to North Eastern England and to Scotland. 

Basic Iron.—The large make of basic iron on Tees-side 
is insufficient for requirements of producers’ own steel- 
works and further buying from far distant manufacturers 
of basic is not unlikely. The nominal quotation for the 
local product remains at 100s. 

Foreign Ore.—Obstacles to new business in foreign ore 
are still very difficult to overcome. Odd transactions 
are reported after individual bargaining, but terms of 
sale are not ascertainable. Adequate and satisfactory 
supplies continue to arrive under running contracts. 

Blast-Furnace Coke.—Conditions as regards Durham 
blast-furnace coke are much in favour of sellers. The 
heavy make is promptly taken up, mostly for use at local 
works. Buyers are desirous of entering into long contracts 
at the equivalent of good medium qualities at 40s. 
delivered to Tees-side works, but experience difficulty in 
finding sellers, all of whom have good order books and 
are not disposed to incur further extensive undertakings, 
particularly as they believe that values are more likely 
to advance than otherwise. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have more work 
than they can handle. Though they are running plant 
at high pressure and turning out record makes, they 
cannot comply fully with customers’ enormous requests. 
Re-rollers are still inconvenienced by the shortage of 
steel semies. Steady deliveries of home products and 
increased consignment of Continental billets have eased 
the position, but deliveries still fall considerably below 
quantities allocated to consumers. Much of the large 
finished-steel output is absorbed for structural purposes, 
shipbuilding and engineering. Among the principal 
market quotations for home trade are: Common iron 
bars, 131. 58.; steel bars, 111. 10s.; soft steel billets, 
il. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional, rivets, 16. 5s. ; 
steel boiler plates, 111. 18s. ; steel ship bridge and tank 
plates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 
Il. Os. 6d.; Tees, 121. Os. 6d.; heavy sections of steel 
rails, 101. 28. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 151. 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 191. 10s. 

Scrap.—Iron and steel scrap continues in good request. 
Light cast iron is quoted at 70s. and is in good supply ; 
heavy east iron, 85s.; machinery metal, 90s. upward ; 
and heavy steel, 69s. for No. 1 quality. 








SWEDISH ParerR MACHINERY FOR New ZEALAND.—A 
mechanical pulp mill and millboard-making machinery, 
the total value of which is 1,500,000 kronor, has recently 
been manufactured by Messrs. A. B. Karlstads Mekaniska 
Verkstad, Karlstad, for export to New Zealand. The 
installation will be erected at the Whakatane Paper 
Mill, Auckland, by fitters sent out from Sweden. he 
pulp mill will have an output of 10,000 tons annually, 
while the millboard machinery will produce from 
a ~ 60 tons daily, according to the nature of the 
sroduct. 

R AILWAY CARRIAGE SHEDS AT STONEBRIDGE ParkK.—A 
arge carriage shed and new coach marshalling and storage 
sidings are to be constructed by the London Midland 
and Scottish Railway on a site near the Company’s 
Stonebridge Park power station, about seven miles from 
Euston and between Willesden Junction and Wembley 
Stations. The project, which will involve the excavation 
and retnoval of some 295,000 cub. yards of material, is 
in reality the first stage of the large scheme for the 
reconstruction of Euston station, detailed plans for which 
are now under consideration. The project will give 
additional accommodation for 600 coaches, while the 
new shed will make it possible for 200 coaches at a time 
to be prepared and equipped under cover, preparatory to 


being 


£ marshalled into trains for departure. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—The past week has seen no 
change in the conditions which have ruled in the Scottish 
steel trade during recent months and there has been 
practically no increase in output, although such will 
take place shortly when the new rolling mills, now 
nearing completion, are brought into operation. The 
tonnage of steel on order is very considerable, and ready 
buyers could easily be found for any surplus material 
which might come on to the market, but there can be no 
thought of that until the very urgent demands against 
contract have been met. Regular consumers have s0 
much work on hand that they keep up a steady pressure 
for deliveries, and in some cases there would seem to 
be no possibility of satisfying their wants, a state 
likely to continue well into the spring. The raw- 
material — has improved during recent weeks, 
through the arrival of a fairly heavy tonnage of pig- 
iron and scrap from overseas, but there is no assurance 
of similar cargoes continuing. In the case of the black- 
steel sheet makers, who have all very well-filled order 
books, the outlook for supplies of raw material is none 
too satisfactory. Some are fairly well off at the moment, 
but there are others who are actually short and are only 
managing to keep going from day to day. The demands 
of home consumers are very heavy and of an urgent 
nature, while overseas buyers are also anxious to secure 
anything they can get. The uses to which steel sheets 
are put nowadays are so numerous that if general trade 
continues good the sheet makers are assured of a long 
spell of activity. Prices are firm and are as follows :— 
Boiler plates, 11/. 188s. per ton; ship plates, 111. 8s. 
per ton ; sections, 111. 0s. 6d. per ton ; medium plates, 
131. per ton; black-steel sheets, No. 24 gauge, in 
minimum 4-ton lots, 151. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 108. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The state of affairs in the 
West of Scotland malleable-iron trade continues good 
and no change can be reported. Given an adequate 
supply of the necessary raw material, all plants can be 
kept running full for some months to come, as the orders 
on hand represent a considerable tonnage. The re- 
rollers of steel bars are in a similar position, and at 
present are faced with strong pressure from consumers 
for deliveries to enable them to carry out their commit- 
ments. The following are the current prices :—Crown 
bars, 131. 15s. per ton for home delivery, and 131. 5s. 
per ton for export; re-rolled steel bars, 11J. 18s. per 
ton for home delivery and 111. per ton for export; 
No. 3 bars, 131. 5s. per ton, and No. 4 bars, 131. 15s. 
per ton, both for home delivery. 

Scottish Pig-Iron Trade.—There is practically nothing 
fresh to report in connection with the Scottish pig-iron 
trade this week. The output is steady and there is a 
customer for every ton produced, and as consumers are 
all more or less short of supplies, there is a constant 
pressure for deliveries. The market quotations are as 
follows :—Hematite, 61. 3s. per ton, and basic iron, 
5l. 7s. 6d. per ton, both delivered at the steel works ; and 
foundry iron, No. 1, 5l. 15s. 6d. per ton, and No. 3, 
5l. 13s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, September 18, amounted to 370 tons. Of 
that total 5 tons went overseas and 365 tons coastwise. 
During the corresponding week of last year the figures 
were 50 tons overseas and 36 tons coastwise, making a 
total shipment of 86 tons. 








Roap IMPROVEMENTS IN THE ARGENTINE.—In con- 
nection with the national plan for improving the road 
systems of Argentina, it is announced that the Highways 
Department is planning a road-construction scheme in the 
Province of Santiago del Estero. The scheme will 
involve a total expenditure of more than 5,300,0001., 
upwards of 2,000,0001., of which will be expended on 
a bridge, 440 yards in length, over the Rio Dulce. 


Britise STANDARD PorTABLE Fire EXTINGUISHERS.— 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has recently issued a specification 
(No. 740-1937) for portable fire —— of the 
foam and carbon-tetrachloride types. © specification 
forms a supplement to the a for the acid- 
alkali type of extinguisher (No. 138) and has been 
prepared to meet the need felt by users and manufac- 
turers for nationally-agreed standards for their equip- 
ment. The specification, the price of which is 2s. 2d. 
post free, covers among other things, the materials 
and construction, the shape, the method of actuating, 
the dimensions and thickness, the chemical charge, and 
the gas-expansion space. 





CHANGE OVER FROM PRIVATE TO PuBLICc SUPPLY AT 
THE INvERURIE LocomMoTIVE Works.—The London and 
North Eastern Railway are closing down the steam- 
generating plant at their Inverurie locomotive works in 
Aberdeenshire, and are arranging that the supply for 
700 h.p. of electric motors and about 1,700 lighting points 
shall taken from the public mains. © necessary 
energy, on the three-phase system, will be obtained from 
the Tummel station of the Grampian Electricity Supply 
Company, Limited, and will be converted into direct- 
current for use in the works. The Inverurie works 
were originally used for building locomotives for the 
Great North of Scotiand Railway, but since the grouping 
they have been employed for maintaining the stock of 
locomotives working over that section of the London 
and North Eastern Railway. 
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InsTITUTION OF MECHANICAL ENGINEERS.— Y orkshir« 
Branch : Thursday, September 30, 6 p.m., Powolny’s 
Restaurant, King Edward-street, Hull. ‘ Excavating 
Machinery for Flood Prevention,’’ by Mr. H. Beaumont. 
Southern Branch: Thursday, September 30, 7.15 p.m., 
University College, Southampton. ‘“ Training of Appren- 
tices for Craftsmanship,”” Dr. A. P. M. Fleming. 

Institute oF Merrats.—Birmingham Local Section : 
Thursday, September 30, 7 p.m., The James Watt 
Memorial Institute, Birmingham. ‘‘ Wire-Drawing,”’ by 
Professor F, C. Thompson. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
Suerrieitp, Wednesday. 


Iron and Steel.—That the boom will last for some 
years yet is the opinion of many Sheffield industrialists, 
and this is reflected in the continued spending of many 
thousands of pounds on works extensions and new 
plant. On the other hand, there is a body of opinion 
which thinks the tendency towards higher prices may 
break the boom. It is contended that wage increases 
which have taken place during the past few months 
must result in higher prices being charged to the con- 
sumer. The fear is also expressed that, with production 
costs showing a rising tendency, there is a danger of 
prices soaring to a level which will hinder trade. It is 
urged that the wage-increase movement may break the 
back of the boom, and that the same thing will happen 
as in 1921. Government orders will not last for ever, 
and this abnormal class of work may be finished in 
another 12 months or 18 months. This view, however, is 
not supported by the majority of industrialists, who 
point out that the present boom is based on something 
stronger than that of 1921. Sheffield is doing a record 
turnover in commercial business. In addition, overseas 
buying is steadily reviving. An increased output and 
a stronger demand are characteristics of the raw and 
semi-finished steel trade. A larger supply of pig-iron is 
available, while users of hematites report that producers 
of this material are able to offer bigger tonnages. Similar 
reports are to hand with regard to scrap. Heavy basic- 
steel scrap is reported to be obtainable in 400-ton lots 
at about 67s. per ton. Foundry cast iron is realising 
92s. 6d. for heavy and 80s. for light, while the price of 
heavy wrought-iron suitable for shearing has been 
maintained at 87s. 6d. Activity in the heavy machinery 
and engineering branches has undergone little change. 
A good trade is developing in excavators, trench diggers, 
and cement- and concrete-mixing machines. Gold and 
silver mining enterprises abroad are still good customers 
of Sheffield firms for all types of machinery and equip-* 
ment. Local works hope to benefit from a contract 
recently placed in this country by South Africa for 22 
1,200 h.p., 66-ton, 3,000-volt electric locomotives. The 
firm which secured the contract—valued at 300,0001,— 
has large works in this area. Firms concentrating on 
the production of electric furnaces have good orders on 
hand. Messrs. Edgar Allen and Company, Limited, 
have recently built, for a concern in London, a 3}-ton 
electric furnace which embodies several new features. 
These include balanced electrode gear, remote-operated 
tightening gear for the electrode holders, thus obviating 
@ man standing on the furnace roof for the changing of 
electrodes, radial and horizontal adjustment of the 
electrode arms to enable the electrode pitch circle to be 
changed, &c. The electrical gear consists of a 1,200- 
kVA transformer having variable high reactance for arc- 
furnace work, with several low-tension voltages, the 
desired voltage being obtained by means of a motor- 
operated tap-change switch. The furnace is designed 
for melting a normal charge of 34 tons in approximately 
2} hours, and is for ultimate use abroad, being intended 
for making steel castings as well as ingots. 


South Yorkshire Coal Trade.—The export section has 
developed a firm tone. Forward orders are plentiful, 
and the outlook is more promising. Best hards are in 
good demand, while washed nuts and smalls are progres- 
sive media. Supplies tend to become scarce. Coking 
smalls have been advanced 6d. per ton, and all grades 
of slack 1s. per ton. Good business continues to be 
transacted on inland account, and values are firm. Indus- 
trial fuel is in full request. Washed singles and smalls 
are in short supply. The housecoal market shows 
improvement. Good business is passing in coke, furnace 
and foundry varieties being disposed of in heavy ton- 
nages. Quotations are: Best hand-picked branch, 28s. 
to 29s. 6d.; best South Yorkshire, 25s. 6d. to 278. 6d. ; 
best house, 226. to 24s.; best kitchen, 19s. 6d. to 21s. ; 
best Derby selected, 24s. 6d. to 258. 6d.; best Derby 
seconds, 22s.; best Derby brights, 20s. 6d. to 22s. ; 
best large nuts, 19s. 6d. to 20s. 6d.; and best kitchen 
nuts, 18s. 6d. to 198. 








Tue InstrruTIon or Exvecrrican ENGINEERS.—-A 
number of scholarships have been awarded by the 
Institution of Electrical Engineers for 1937. These 
include the Duddell Scholarship, to Mr. R. 8. Peacock ; 
the Swan Memorial Scholarship, to Dr. B. C. Robinson ; 
the W. B. Esson Scholarship, to Mr. R. P. Kinsey ; the 
Silvanus Thompson Scholarship, to Mr. J. R. Catlin ; 
the David Hughes Scholarship, to Mr. L. Lieberman ; 
the Salomons Scholarship, to Mr. 8. G. Bittles ; the Paul 
Scholarship, to Mr. T. H. Fulford; and Thorrowgood 
Scholarships, to Messrs. J. S. Davis and W. P. Hill. 
No award of the Ferranti Scholarship has been made 
this year. 
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Fias. 113 To 117. DETAILS OF MAGNETO-STRIC- 
rion Econo Sounper; Messrs. Tore Marconi 


[INTERNATIONAL MARINE COMMUNICATION COMPANY, 


LIMITED 





TRANSPORT DEVELOPMENTS IN 


GREECE. 


\ SUPPLEMENTARY Concession recently signed 
between the Hellenic Government and Messrs. Th 
English Electric Transport Company in Athens, 


terminates protracted negotiations, and will result in 
the reorganisation of the communications between 
Athens-Pireus and the suburbs of both The 
existing electric railway between Pireus and Athens, 
is to be extended to Kefissia, a distance of about 
14 km., by a doubk , on the 600-volt direct-current 


cities 


system, and intermediate stations will be built at 
\lysida, Nea Lonia, Heracleia and Amaroussi. The 
new stations will consist of two reinforced concret« 


platforms, each 70 m. long by 4 m. wide and 1-05 m 
high, provided with shelters for a length of 30 m. and 
connected by overhead bridges at least 2 m. wide 
Chere will be no level crossings, and the entire length 
of the line will be fenced in. 

The new rolling stock is to consist of at least eight 
trains, each composed of two articulated coaches, 
titted for direct-current traction, and with air, electric 
und hand brakes. It is intended to maintain a minimum 
chedule speed of 30 km. per hour inclusive of stoppages 
Each double unit will have a capacity of 
first third-class 


it stations 
ibout 200 passengers, in and com 
partments 

In order to facilitate a road-crossing at Alysida, the 
roadway will be lowered by about 50 m. 
\ny necessary footbridges across other parts of the 
electric line will be erected by the Hellenic Govern- 
nent, who will also effect the requisite appropriations 
f property, amounting to about 46,200 sq. m. and 
will compensate the owners. The works to be 
completed within two years from the date of commence 
ment and the company will pay the Hellenic Govern- 
ment the sum of Drs. 21,000,000 towards defraying the 
cost of constructing footbridges and underground road 


existing 


cTossiIngs 
Electric tramway extensions of 680 m. in Athens 
ind 900 m. in Pireeus, will also be constructed and two 
electric trolley ‘bus services between Pirwus and New 
Phaleron, will replace the existing tram services, along 
usphalted roads, which will be constructed and main 
tained by the State. New motor ‘bus services are also 
to be established between Athens and the suburbs of 
Pavchico, New Smyrna and Old Phaleron, to which the 
existing electric tramway services may be discontinued 


it the option of the company, who will also inaugurate a | 


motor ‘bus service between Old Phaleron and Piraus. 
Che company is to provide 60 new motor ‘buses, fitted 
with heavy oil engines and also 60 new electric 
tramcars. 

Messrs. The English Electric Transport Company 
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Fie. 116. 


and that the main programme shall last about three weeks 
from that date. Technical sessions of both Institutes 
will be held simultaneously in New York, on October 
3 and 4, after which two groups will be formed and 
two alternative programmes prepared——the one for 
| those primarily interested in ferrous metallurgy, and 
the other for those chiefly concerned with non-ferrous 


will raise the necessary capital by the issue of sterling 
shares, which will rank after those previously issued, 
maximum interest of 6 per cent. and 








Visir or Brirish Merativreists to tHe UNrrep metallurgy. The places to be visited include Bethlehem. 
States. —The provisional programme of the joint visit | Pittsburgh. Washington, Baltimore, Cleveland, Detrot 
of the lron and Steel Institute and the Institute of | and Chicago. Members of either Institute interested 1D 
Metals to the United States, in October. 1938, has|the meeting are requested to communicate with the 
recently been issued. I[t is proposed that the meeting | secretary of the Iron and Steel Institute, 28, Victoria 
shall open in New York. on Monday, October 3, 1938, ' street, London, S.W.1. 
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ELECTRICITY IN MINES. 
Frew conditions impose more strain on the 


ingenuity of the designer and on the conduct of 
the manufacturer of electrical equipment than those 
which are to be found in and about coal mines. 
Above ground the fine dust, which always permeates 
the atmosphere, and the damp which, in this 
country at any rate, is generally present necessitate 
special attention being paid to the insulation and 
to methods of protection. Even more than in 
other industries, robustness is an essential quality, 
as the plant has frequently to be installed in the 
most unpromising situations and adequate main- 
tenance is often to seek. Below ground the position 
is the same, with the important and, even critical, 
addition that steps must. be taken to prevent the 
electrical equipment igniting explosive gas, both 
during normal operation and when more or less 
serious breakdowns occur, as from time to time 
they inevitably must. A great deal of most use- 
ful work has been done to meet these. difficult 
requirements and to ensure that the plant shall be 
as safe as is humanly possible under all conditions. 
This will be clear from the account we gave about 
a year ago of how one important electrical firm is 
tackling the problem. It is only fair to add that 
good progress is being made along similar lines by 
otherconcerns. The improvements that have taken 
place in recent years and the reduction in the 
accident rate which has resulted are not a little 
due to these endeavours as well as to the watchful- 
ness that is unsleeplessly exercised by the inspectors 
of the Mines Department. 

That these improvements are not inconsiderable 
will be clear from the Report* of H.M. Electrical 
Inspector of Mines for the Year 1936, which was 
recently published by H.M. Stationery Office. 
From this it appears that the total horse-power of 
electric motors installed in the mines of this country 
in 1936 was 2,087,424, compared with 2,010,332 h.p. 
in 1935, an increase of some 77,000 h.p. In 1932 it 
was only 1,855,262 h.p. During that five-year 
period, the number of mines at work has decreased 
from 2,158 to 2,080, and the number of mines 


° Report of H. M. Electrical Inepestor of Mines for the 
Year 1936. London: H.M. Stationery Office. [Price 2. 
net.]} 
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using electricity has fallen from 1,359 to 1,332. The 
indication, therefore, is that under present condi- 
tions mechanisation is the best policy. For many 
reasons there can be no question but that that 
mechanisation may satisfactorily take an electrical 
form. The concern of H.M. Electrical Inspector is, 
however, more with safety than with development, 











and from this point of view it is interesting to 
| find that, in spite of the progress which has just 
been noted, the number of separate accidents 
| involving loss of life and due directly or indirectly 
| to the use of electricity has shown no tendency to 
}increase during the past ten years. Unsuitable 
| de ‘sign, as a contributory cause, has also tended to 
fall, though it is unfortunate that human factors, 
mers +h as misuse, have inclined to rise a little. It is 
evident, moreover, that manufacturers are by no 
| me sans relaxing their efforts to render their equip- 
| ment even more suitable than it is for the conditions 
| under which it has to work, and it may be prophesied 
| with some assurance that success is like ly to attend 
their endeavours. Education of the workpeople 
is, however, and will probably continue to be, an 
essential to improvement. 

Those familiar with this subject will know that 
arguments have been advanced in favour of replacing 
electrical equipment by pneumatically-operated 
apparatus and even by manual labour. The grounds 
are that electricity is inherently dangerous. The 
argument has received some support, and may 
have been reinforced by the disastrous accident 
which took place at the Wharncliffe Woodmoor 
Colliery on August 6, 1936, when 58 lives were lost. 
Electricity was, it may be assumed with some justice, 
the primary cause of this accident. For while the 
commutator of a 500-volt direct-current motor was 
undergoing a routine examination, sparks from it 
ignited the surrounding fire damp and caused the 
explosion. Such routine examination and, indeed, 
the opening of the enclosing case of a motor under 
such conditions was, as Mr. Horsley, the Inspector, 
points out, dangerous and illegal, but the apparatus 
was not faulty and, even though the electrician 
concerned was careless, the outcome of his careless- 
ness would not have been so distressing but for 
other non-electrical factors. This matter has been 
fully dealt with in a special report and it may be 
agreed that the evidence revealed is less con- 
demnatory of the use of electricity than a strong 
argument for greater and greater care being taken 
by those whose duty it is to work in mines. 

Another aspect of this argument was dealt with 
in a paper recently read before the South Wales 
Institute of Engineers. In it Messrs. B. L. Metcalf 
and J. Hancock analysed the cost of operating 
a group of conveyors, cutters, and other gear 
which to begin with were driven by compressed 
air and were then converted to electrical operation. 
From this it appears that the cost of the first method 
of operation was 4:2d. per ton, and of the second 
075d. per ton. To this direct saving of 3-45d. 
per ton in favour of electricity must be added a 
number of incidental economies, including 7,500/. 
per annum which was saved by shutting down six 
boilers. In this particular installation compressed 
air was not used for the main haulage, which was 
driven by ropes from a steam engine on the bank. 
In connection with the matter generally, it is well 
known that compressed air is suitable for trans- 
mission over relatively short distances only, and 
that as the length of the ways increases the advan- 
tages of electricity in this direction become more 
pronounced. A study of Mr. Horsley’s Report 
should not cause even the uninitiated to draw 
from it conclusions tending to exaggerate the dangers 
of the use of electricity in mines, or to apply its 
figures for purposes of controversy. 

To the initiated who are concerned, the most 
usefu! part of the report will be the analyses of the 
accidents that have occurred, since these indicate 
the road to possible improvement. As usual, 
there are, generally speaking, two main causes : 
carelessness, using the term in the broadest sense, 
and defects in the apparatus of such a kind as to 
cause trouble, however great the circumspection 
exercised in handling may be. About the former 
little can be said that has not been said before, 
but, commenting on six purely electrical accidents, 
which had fatal results, Mr. Horsley remarks that 
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all could have been avoided by greater care on the 
part of the individual or by more effective super- 
vision. The causes included drilling into a live 
cable, opening a live terminal box, and climbing 
into the live lines on a mast, while in three instances 
trailing cables were involved. 

It is clear, in fact, that trailing cables are at 
present the weak point in a mine electrical system. 
This is not surprising considering the conditions under 
which they are employed. Blame for the position 
must therefore not recklessly be ascribed to the 
manufacturers, who indeed are constantly working to 
bring about improvements. This point may be illus- 
trated by referring to a fatal accident which occurred 
at Brierley Colliery owing to a defective joint in a 
five-core 91/0-018-in. pentagon-type trailing cable. 
This cable was provided for protection purposes 
with a close copper-rope screen of 38 strands each 
of 14/0-012-in. tinned copper. It was found after 
that joint in it was defective 
owing to a break in one of the power conductors. 
The had burned hole through 
the insulation and the inner rubber sheath and had 
reached the external atmosphere through another 
hole in the outer rubber sheath. The result 
that three strands had fused, and 
though the resulting current to earth had caused 


the explosion a 


are thus caused a 


was 
of the screen 


the leakage trips to isolate the faulty circuit, an | 


ignition of gas occurred, which fatally burned 
three On examination it was found that 
four of the five cores of the cable had been jointed 
with soldered ferrules and that all these joints lay 
within a length of 6 in. of cable. The rope strands 
of the screen had been jointed by twisting the ends 
together and soldering four bands of 0-04 tinned- 
copper wire } in. wide over them at intervals of 
1} in. The result was that the joint was so stiff 
that the outer rubber sheath split and allowed the 
are to pass to the atmosphere. This accident 
therefore indicates points to which both the designer 
and those who are responsible for the maintenance 
of trailing cables would do well to pay attention. 
In another case a fatal accident was caused by a 
fault in four-core insulated with double 
hemp braid embedded in the outer tough rubber 
sheath. This fault could not be found by inspec- 


a cable 


tion, but would probably have been avoided by | while cigarette making retains its old importance, | first time in July of this year. 


ENGINEERING. | 


Britain, which, as H.E. Abboud Pasha reminded his 
audience, put his country on a footing of inter- 
national independence. From the commercial 
standpoint the outstanding feature of the Treaty 
concluded is the disappearance of the Capitulations. 
From October 15 next, the Consular Courts will 
practically cease to exist, and even the mixed 
courts, instituted for dealing more expeditiously 
than the former with civil cases in which foreigners 
are concerned, and of which the majority of the 
judges are foreign, are to continue for only twelve 
years from that date. Subsequently, all foreigners 
in Egypt will come under the jurisdiction of the 
national courts, though the Government’s intention 
is that questions connected with a foreigner’s 
personal status will be dealt with in accordance 
with his national law. Perhaps even more impor- 
tant than the foregoing is the fact that foreigners 
will now be liable to Egyptian taxation. 

A Department of Overseas Trade report recently 
issued* shows that financially the Egyptian Govern- 
ment is in a strong position. Despite alarmist 
|rumours to the contrary, the Egyptian pound 
|remains linked to the pound sterling, and as the 
exchange stands at 97} piastres to the latter, figures 
in Egyptian pounds are so near to the equivalent 
sterling values to render conversion unneces- 
|sary for present purposes. For 1935-36 receipts 
| totalled 34,959,625lz., against an expenditure of 
| 33,649,817/e., while for both 1936-37 and 1937-38 
| revenue and expenditure were expected to balance 
| at slightly higher figures. Just over half the revenue 
| is derived from Customs duties, which from 1930 
have had in view the double object of raising funds 
|and promoting industrialisation. The Government 
not unnaturally view the latter with considerable 
sympathy, as both promoting self-sufficiency and 
providing employment for the increasing population, 
that there every prospect, as elsewhere, 
that industrialisation will continue; as a conse- 
quence, there is a definite prospect of imports 
permanently diminishing. Generally speaking, the 
|new industries are of the lighter type, such as the 
| manufacture of cement, bedsteads and wire mat- 
| tresses, furniture, paper, soap and sulphuric acid, 
}as well as the spinning of cotton, flax and rayon, 
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tally, it is interesting to note the incipient use of th: 
Diesel railcar, services being now in force from 
Cairo to Suez, over the new direct route, in two hours, 
and to Port Said in 3} hours, facilities that will be 
appreciated by passengers passing through th: 
Suez Canal. 

The road developments referred to have already 
provided motoring roads from Cairo to 
Alexandria and to Suez, and from Alexandria to 
Mersa Metruh on the Lybian frontier, to which th 
railway was also extended during the period of 
anxiety in 1936. Meanwhile, the road from Port 
Said to Damietta, which will open up direct road 
communication between Port Said and Alexandria, 
is in hand, and, under the Treaty with Great Britain, 
similar roads are to link both Cairo and Alexandria 
with Ismailia. Needless to say, the 
for the control of motor traffic has already mad 
itself felt. Motor taxation has, of course, arrived, 
but takes the form of a uniform annual tax of 5lx. 
on every car, independent of size or power, and as 
car-insurance is at present mostly ignored, there is 
a strong tendency to use high-powered and well 
sprung American cars to the exclusion of British 
products. The question of licensing public motor 
services has also been taken up, and a road transport 
company has been formed in the Delta, working 
in conjunction with the State Railways, which 
are the senior partners in it, while a system of licences 
for motor transport for the whole of Egypt as 
ancillary to the railway is under consideration. 

Three have brought 
agriculture, and therefore irrigation, well to th 
fore. The fact that Egypt practically _ self- 
supporting in respect of bread, rice, meat, fish and 
sugar is a very valuable feature in her economic 
stability, while it is not always realised what an 
extremely important share raw cotton takes in 
her exports. In 1936, out of a total export trade of 
32,000,000/z. value, cotton accounted for no less 
than 25,000,000/z., and it is mainly due to this fact 
that, without taking re-exports into account, there 
was a favourable trade balance of nearly one and a 
half millions. Accordingly, work is being pushed 
on the Gebel Awlia dam, and it was anticipated 


good 


necessity 


successive good seasons 


is 





that the reservoir would be partially filled for the 
When finished, the 


the use of the screened cables which have now been | over half a million pounds’ worth of tobacco having | water supply thus provided is expected to irrigate 


installed. 

The other fatal accidents, though analysed in 
detail, do not disclose any points of fundamental 
importance other than the fact that the design of 
electrical equipment for use in mines, not less than 
its and maintenance, must be matters of 
increasing vigilance. This vigilance, we are glad 
to think, is generally in evidence, and the occur- 
rences to which Mr. Horsley has found it necessary 
to draw attention are gradually becoming more and 
more the exceptional. 


use 








COMMERCIAL CONDITIONS IN 
EGYPT. 


\r the dinner in honour of Overseas Visitors, 
given in with the Engineering and 
Marine Exhibition, on Thursday, the 16th inst., 
as recorded else where, one of the replies to the toast 
of the evening was given by H.E. Ahmed Abboud 
Pasha, of the Khedivial Mail 
Steamship and Graving Dock Company, Limited 
In an excellent speech, His Excellency spoke 
of the relations which had existed in the past 
between Great 
the hope that now that his country had emerged 
into national independence the same cordial relations 
would hold. He stated that he had personally, 
during his lifetime, been responsible for the purchase 
of a great deal of British engineering plant, and 
in no single instance had he regretted it. He 
advised engineers here, although they might be 
busy now at home, not to lose sight of openings 
in overseas markets, which once lost were difficult 
to regain. 

The recent record of Egypt has been no excep- 
tion to that of other States in the improvement 
and slow trade recovery experienced ; but 1935-36 
was made memorable for the country by the death of 
King Fuad and the accession of his son Farouk, and 
by the signature of the Treaty of Alliance with Great 


connection 


managing director 


Britain and Egypt and expressed | 


been imported in 1936. 
apparatus, machine tools, internal-combustion 
engines, pipes, sanitary ware, and especiaily, with 


cultural machinery, tractors and pumps. There 
is also a steady demand for chemical products 
and coal, while the manufacture of textiles is not 
as yet anything like sufficient to exclude heavy 
imports. Broadcasting and receiving sets are 
also in demand, in which connection it is to be noted 
that receptive conditions vary considerably with 
the season, short waves giving the best result for 
one period of the vear, so that all-wave sets are 
required. 

Turning to transport questions, there seems to be 
some weakness in Egyptian financial arrangements 
where the State railways are concerned. As in 
India, these have been for several years a valuable 
source of revenue, and, as in India, the Legislature 
has been anxious to see that a reasonable portion 
of the earnings are ear-marked for Government 
They have not been content, however, 
ith making this demand on the surplus after work- 
ing expenses and interest charges have been met, 
but have demarcated 25 per cent. of the gross 
receipts for the State as a prior charge to all other 
claims. In 1934-35 the State railways were able 
to secure a profit after meeting this imposition on 
their earnings, but in 1935-36 the inevitable hap- 
pened and a deficit of nearly a million pounds had 
to be paid from State reserves. That year was 
to extent abnormal, as the alarm created 
by the Abyssinian war gravely affected tourist 
traffic, but the development of motor competition, 
assisted by rapid road improvements, and rising 
maintenance hold out great hopes 
for high railway revenues in the future. Inciden- 
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Selous, 


There is still considerable | an additional 520,000 acres. 
scope for the import of electrical machinery and | of these great reservoirs at Gebel Awlia and Aswan, 


Owing to the filling 


the levels of the Lower Nile will at certain seasons 
be reduced, while above the barrages the river will 


the present improvement in agriculture, of agri-| be higher than before, and this has involved addi- 


tional work in strengthening the barrages and recon- 
ditioning the locks. The cost of the accepted 
tender for the new Mohamed Ali barrages, which 
replace the old Delta barrage near Cairo, 
2,486,133/z., the work being in the hands of a British 
firm. 

In common with most other countries, Egypt 
has her labour troubles, and a series of strikes and 
threatened strikes occurred in 1936. The stay-in 
strike has been fully represented and, generally, 
labour troubles in other countries have had marked 
influence in producing Egyptian labour unrest. 
In this connection the Report states that the local 
trade unions “do not inspire confidence,” and an 
urgently required bill for their regulation is now 
before the Government. Unemployment is greatest 
among graduates of Cairo University, which } 
producing a supply of embryo lawyers, doctors, 
merchants and engineers far in excess of the demand 
—a state of things not unknown elsewhere. Among 
unskilled labour unemployment not acute, 
though, apparently, there is still an ample supply 
of mendicants in the towns. It may be noted in 
passing that laws have been enacted limiting 
working hours in certain industries to nine per day, 
and providing compensation from employers for 
workmen injured in accidents during and arising 
out of their employment. 
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TECHNICAL COLLEGE AND INDUSTRIA! 


CaTaLocuEs.—The library of the Engineering Depart 
ment of the Melbourne Technical College, Victor. 
Australia, is engaged in modernising its collection ‘ 
manufacturers’ catalogues. Engineering firms are con’™ 
quently invited to supply a complete set of their curre™, 
publications, which, we are informed, will be indexe 
under the firm's name and the particular production 
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NOTES. 
PROFIT-SHARING AND Co-PARTNERSHIP. 


THE Ministry of Labour report on profit-sharing 
and co-partnership in the industries of Great Britain 
and Northern Ireland during 1936, while satisfactory 
enough to the 260,000 employees entitled to parti- 
cipate in existing schemes, is hardly encouraging to 
employers who may be contemplating the intro- 
duction of such systems in their own works. The 
number of schemes in operation, which stood at 
521 at the end of 1929, has shown a steady annual 
decrease in every year since then, and in spite of 
some additions during 1936, numbered only 418 at 
the end of the year. The number of firms repre- 
sented in this total was 412, six firms having each 
two schemes in operation. On the other hand, the 
363 schemes, for which statistics were available, 
returned to the participants an average of 11/. 6s. 2d. 
per head, or an average addition to normal earnings 
of 6-1 per cent., the highest figures recorded 
during the past ten years. The two averages 
are not strictly comparable with each other, owing 
to certain omissions from the returns, but are a 
sufficient guide to progress when compared with 
corresponding averages for previous years. Of the 
418 schemes, 152 were associated with co-operative 
societies and undertakings, and need not be 
commented upon. The remaining 266 schemes 
include only 33 in the metal, engineering and 
shipbuilding industries, out of a total of 96 
known to have been introduced up to the end of 
1936; but in the gas, water and electricity supply 
industries, which also had introduced 96 schemes 
to the same date, 68 are still in existence, 60 
of them in gas undertakings. The position of 
the gas industry schemes is in remarkable contrast 
to the position in industry generally, in which, 
out of 679 known introductions, 395, or nearly 
60 per cent., have been discontinued. Some of the 
gas industry schemes have been in operation for 
more than a quarter of a century. The most- 
favoured method of distributing the bonus payment, 
as might be expected, is that of a direct payment, 
either in cash, or wholly or partially in the form of 
a savings bank credit, 95 out of the 266 surviving 
schemes being of this type. Share-issue schemes 
are next in order of popularity, with 46 current 
examples. Of the 395 schemes known to have 
been abandoned, 87 cases are listed as due to 
“apathy of employees, or dissatisfaction of em- 
ployers with results,” 16 only to “ dissatisfaction of 
employees,” but 104 to “diminution of profits, 
losses, or want of success.” The report observes 
that, in nearly every industry, the number of 
schemes started is very small in comparison with 
the totals of firms engaged ; but in this connection 
it should be borne in mind that the scope of the 
survey is strictly limited to that of the title, and 
does not include schemes providing for bonuses 
depending on output or on sales, instead of on 
profits. 

THe ENGINEERING AND MARINE EXHIBITION. 

The fourteenth Engineering and Marine Exhibi- 
tion—by which title the former Shipping, Engi- 
neering and Machinery Exhibition is henceforth 
to be designated—was opened at Olympia on 
Thurday last, September 16, by its new President, 
Engineer Vice-Admiral Sir Harold A. Brown, 
K.C.B., Director of Armaments, and if his and the 
other speeches from the platform were accompanied 
by a rather too insistent hammer obbligato from 
the remoter parts of the hall, it was at least a cheerful 
and industrious noise, not altogether out of keeping 
with the air of optimism engendered by the recovery 
which British engineering is now enjoying. There 
have been exhibitions in the past which, in retrospect, 
seem chiefly notable for the remarkable tenacity 
of manufacturers in continuing to display their 
—— to an unresponsive world. The financial 
““eway chargeable to those lean years, if not yet 
made good in every case, has now ceased to obtrude 


itself in conversation, the only present complaints | 6,742 to 6,353, while the total of engine-drivers | 
and motormen has increased from 34,629 to 36,202, 


unfortunately both very general—being con- 
cermed 
labour 
materi: , 

naterials. Not so many years ago foundrymen 
were . - 

ere inclined to regard welding as an unwelcome 


with the difficulty of obtaining skilled | 
and sufficiently prompt deliveries of raw | to 32,842. 





exhibits in the Foundry Trades’ and Welding 
exhibitions, which form important sections of the 
display at Olympia, does not suggest that either 
branch is languishing to-day for want of the work 
entrusted to the other. It does, on the other 
hand, demonstrate effectively the practical advan- 
tages of having a choice of two methods of fabrica- 
tion, which can be used either separately or in 
conjunction to produce a desired result, as circum- 
stances may require. To return to the inaugural 
ceremonies of Thursday last ; as usual, these were 
followed by an informal luncheon and, in the 
evening, by the dinner with which the organisers, 
following their established custom, entertained 
visitors from overseas. On the present occasion, 
however, the mid-day programme departed from 
precedent by including the presentation by Sir 
Harold Brown to Dr. H. S. Hele-Shaw, on behalf 
of Messrs. F. W. Bridges and Sons, of a silver cup 
and a radio-gramophone to mark his retirement from 
active participation in the work of organising the 
Exhibitions, with which he has been intimately 
associated for more than thirty years. At the 
evening function after the Loyal Toast, Mr. D. A. 
Bremner, O.B.E., proposed the toast of *‘ Engineers,” 
and in the course of his remarks said that when 
engineers were not actually cutting metal, they 
were engaged on cutting prices or cutting losses— 
to which Mr. Sturrock, who for many years was 
responsible for much engineering work in South 
Africa, said he thought might also sometimes 
be added cutting commissions. The toast proposed 
by Mr. Bremner was replied to by Mr. S. V. Goodall, 
C.B., while that of ‘‘ Overseas Guests *’ was proposed 
by Lord Dudley Gordon, D.S.O. Mr. F. C. Sturrock 
and H. E. Ahmed Abboud Pasha replied, the 
former dealing with conditions in South Africa and 
the latter in Egypt, and both emphasising the desire 
of their respective countries for increased trade in 
engineering products with Great Britain. 


British RatLway PERSONNEL. 


An increase of more than 14,000 employed per- 
sons, by comparison with the total of a year ago, 
is shown in the annual census of railway staff in 
Great Britain, which was issued on September 2 
by the Finance and Statistics Department of the 
Ministry of Transport. The return includes the 
employees of the railway companies, the London 
Passenger Transport Board’s railway undertakings, 
and the Railway Clearing House, and relates to the 
week ended March 13, the comparative figures for 
1936 being for the week ended March 7 in that year. 
The total for all grades of salary- and wage-earning 
staff for 1937 amounts to 599,652, of which total 
24,613 were females. Last year’s grand total was 
585,611, including 23,468 female staff, the increase 
in the twelve months amounting, therefore, to about 
2 per cent. The 1937 total is not a record, even in 


competitor in the business of producing complex | the total of 7,546, the 13,583 goods guards of 1936 
metal shapes, but a study, side by side, of the | have become 14,364 in 1937. Permanent-way men 


totalled 57,055, shunters 16,983, and signalmen 
24,354, the first two grades showing increases, but 
the signalmen a slight decrease, presumably as a 
result of the introduction of additional automatic 
signalling. There were 96,790 shopmen, excluding 
labourers and watchmen, and the officers and male 
clerical staff reached a total of 63,010. 


INDUSTRIAL PHOTOGRAPHY. 


At the Royal Institute Princes Gallery there 
is at the present time an Exhibition of Photography 
in Commerce and Industry, organised by the 
Professional Photographers’ Association. On the 
occasion of the Association’s exhibition two years 
ago, we drew attention to the possibilities of this 
art in connection with engineering work, pointing 
out how good examples of genuine work carry 
greater conviction than the so-called “ artists’ ” 
productions apparently so popular at the present 
day. The present exhibition is one, unfortunately, 
not altogether calculated to advance matters in this 
sense among engineers, by reason of the fact that it is 
mainly devoted to subjects in which they have little 
interest, and they can hardly, therefore, be expected 
to attend and profit by what is shown. A great 
opportunity has thus, to our mind, been missed, 
for with the Engineering and Marine Exhibition 
running at Olympia, and all the engineers and 
publicity officials attendant thereon in London, 
it would have been an excellent moment psycholo- 
gically to stage a show specially attractive from an 
engineering point of view, with quite possibly 
excellent missionary effect. In preparing our 
articles on the exhibition at Olympia, we have 
again had proof of how little value appears to be 
placed in the engineering world on good appearance 
allied with honest representation, obtained with- 
out faking, and we wish we could have incited 
engineers and others at Olympia to visit Piccadilly, 
so that they might grow wiser. This year, however, 
little would be gained. There are, of course, certain 





excellent engineering subjects, as is to be expected 
from such exhibitors as Messrs. Bedford Lemere, 
Stewart Bale, W. Harold Cox, Chas. R. H. Pickard 
and G. Marshall Smith, but the subjects are mostly 
engineering scenes, rather than photographs intended 
to be direct aids to the industry and its Press in 
advancing the science. There are other exhibits 
in which engineering subjects have been chosen for 
purely pictorial treatment, also highly successful in 
their way, but these again are not quite what we 
have in mind. What we are anxious to see, and 
indirectly to benefit by, is an improvement in the 
standard of shop and works photography, and the 
professionals’ Association could help greatly in this 
if, two years hence, they would stage an attractive 
exhibit of this class, large enough to draw engineers 
to it, or have a good exhibit at Olympia itself, so 
that engineers could hardly fail to see it. We 
commend the idea to the Association. 





the last ten years, 677,148 having been reported in 
|1928, but it is the highest figure since 1931. In 
that year, it will be recalled, the National Wages | 
Board award made certain modifications in the con- 
ditions of service and remuneration of staffs other | 
than shopmen, and by agreement with the trade 
unions, wage cuts came into operation, which were 
partly restored in 1934 and 1936. These agreements 
and restorations affect to some extent the figures 
for average weekly payments, which are also given 
in the return. The averages for the corresponding 
weeks of 1936 and 1937 show, for clerical, super- 
visory and other staff (exclusive of officers), an in- 
| crease from 92s. Od. to 93s. Od. per week, and, among 
employees entered at wages rates, an increase from 
69s. 1d. to 70s. 10d. for shop and artisan staff. It 
may be noted that the total of salaries and wages 
paid in 1936 was, 104,012,5911., as compared with 
101,295,242/. in 1935. The increase in numbers of 
employees appears to be fairly generally distributed 
over the various grades and callings, although the 
number of engine cleaners has decreased from 

















and of firemen and assistant-motormen from 31,688 | 
An indication of the upward trend of | 
industry is seen in the fact that, while the number 


of passenger-train guards is only greater by 29, at 





VISIBILITY FOR THE TOURING-CAR DRIVER. 


In a paper, entitled ‘‘ Cars for Road Safety,” read 
before the British Association, and reproduced on 
page 355 of this issue, Mr. Lawrence m. Pomeroy 
pointed out that the fixed windshield made it a 
relatively simple matter to reduce the width of the 
blind spot caused by the windshield pillar to about 
1} in., instead of the usual 34 in. or 4 in. There is 
no doubt that the presence of this blind spot has 
been an important factor in accident causation in 
the past, siace, as Mr. Pomeroy pointed out, the 
usual width of the pillar has in the case of some 
cars been sufficient to blot out a mounted policeman 
at short range. Actually, discussions have been pro- 
ceeding between the Minister of Transport and the 
Society of Motor Manufacturers and Traders re- 
garding the minimum standard of drivers’ visibility, 
and we understand that these discussions have been 
brought to a satisfactory conclusion. Arising from 
these discussions, the Institution of Automobile 
Engineers, in co-operation with the Society of Motor 
Manufacturers and Traders, have issued a data 
sheet, No. 195, entitled ‘* Visibility from the Drivers’ 
Seats of a Vehicle.’’ In this data sheet, a geometric 
construction is given for determining whether the 
desired degree of visibility is attained in any parti- 
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cular lay-out. The permissible allowance fora blind | brough and most of these changes had been brought | raw materials, burden : fuel ratio, &c., were taken 
spot due to a pillar is 2 ft. at a radius of 20 ft. from about by research in all industries. The Institute into account, this general conformity—to what was 
the driving seat, if the pillar is so placed on the! was playing a leading part in the research necessary | undoubtedly an unsatisfactory state of affairs froy 
driving side as to permit a clear angle of vision of | for the development of the iron and steel industry | the standpoint of furnace efficiency alone—might 
35 deg. on that side, measured from a line through | which was of such great importance to our national | seem somewhat surprising. The one common facto: 
the centre of the seat parallel with the axis of the | welfare. in all three cases, however, was the method of 
car, and 2 ft. 6 in. if the clear angle of vision exceeds \t this stage of the proceedings Mr. Hutchinson | introducing the raw materials into the shaft and 
35 deg. The permissible allowance is given as 2 ft. took the Chair and the minutes of the previous | the general proportioning of bell : throat diameter, 
it the same radius for a pillar in any other position.| meeting having been dealt with, the Secretary Departure from these general principles effected 
read the names of the members of the Council | a radical alteration in the isothermal and iso-(O 
jd ; retiring in rotation at the next annual meeting. | line diagrams, as had been shown by the data 
THE IRON AND STEEL INSTITUTE; | These comprised three vice-presidents, namely, Dr. | relative to a United States Bureau of Mines experi- 
MIDDLESBROUGH MEETING. C. H. Desch, F.R.S.. Mr. Arthur Dorman, and Mr. | mental furnace. This furnace, it should be added, 
dh ebidiiell dite ieee Of ty Ran onl H. Spence Phomas and five members of the Council, was only of small dimensions ; it had a throat 
Steel Institute opened on the evening of Septem namely, Dr. T. Swinden, Dr. A. McCance, Mr. | diameter of 36 in., a bosh diameter of 48 in., and a 
ber 14, when a reception was held at the Constantin P. B. Brown, Mr. A. 0. Peech, and Captain H. hearth diameter of 20 in. While crushing and 
Technical College, Borough-road, by the Mayor and Leighton Davies All these gentlemen, it was grading the ingoing solid materials —ore, fuel and 
eddies Cheeiies enh tin Cites obs pointed out, were eligible for re-election. The | flux —could effect substantial improvements along 
satin tn eileen én, telat ef tn Corporation President then reminded the members that the | the lines indicated in the report, he was of opinion 
of Middlesbrough. During the evening the labora Karl of Dudley had been nominated for election as | that so long as the conventional bell and hopper wer 
tories, workshops and lecture rooms of the Colleg President at the annual meeting in 1938 ; that this employed, the general form of these diagrams would 
were open for inspection. On the following day, meeting would be held in London from May 4 to | remain the same and the road to technical progress 
Wednesday, September 15, the members aie May 6 and would include two days devoted to 2 would be barred. It was perhaps as well for the 
at 10 a.m.. in the hall of the Cleveland Scientific Symposium on Steelmaking, with Special Refer- industry that technical attainment did not invariably 
and Technical Institution, Corporation-road, Mid ence to the Open-Hearth Practice’; and that an spell economic progress, and, so long as the blast- 

dlesbrough, when the Chair was taken by Mr. invitation from the American Institute of Mining furnace performed the function of a gas producer 
Seiad Mites eles tlindiieedl ae the tecept ion | and Metallurgical Engineers and the American Lron | as it did in the majority of _cases the urge 
Cniiies and Steel Institute had be« n accepted to hold the | to utilise to the full the reducing powers of the 
In welcoming the Institute to the town, the Mayor autumn meeting in 1938 in the United States, | gases going hei the shaft was far from sufficient to 
of Middlesbrough said that he was glad that on the jointly with the Institute of Metals. He also made warrant radical engineering changes of the nature 
esession of the mecting the ken end viel indenters sympathetic reference to the recent death of Dr. indicated. In conclusion, however, he would like 
ean dinate cia Can mutes. Caterte H. E. Masaryk, a valued honorary member of the | to point out that while the blast-furnace had 
e ’ ; Institute, and to that of the Rt. Hon. John Hodge, | reigned supreme in its own particular field for 

nately, the problem of unemployment was still ' Po : . 

. | to whom, he said, the labour side of the industry | several centuries, it should not be regarded as the 





wesent, although it was less acute now than it had : : , ; 
os for some satis past, but the fact remained that owed a deep debt of gratitude. be-all and end-all in the reduction of iron ores. 
, ‘| Mr. E. C. Evans said that while agreeing that 


there were approximately 7,000 unemployed in Biast-FuRNACE Fie_tp TEstTs. 
the town. He recalled with satisfaction that some 
of the great pioneers of the iron and steel industry 
had been Middlesbrough men and had held the 
position of president of the Institute, namely, 
Sir Lowthian Bell, Sir Bernhard Samuelson, Mr. 
E. Windsor Richards, Sir Hugh Bell, Dr. Arthur 


_ _| the design of the throat and bell were of importance 
lhe first contribution considered was a special] jn the operation of a blast-furnace, many blast- 
report upon blast-furnace field tests, which consti- | furnace managers emphasised the importance of the 
| tuted the first of a series of reports of the Blast-| hearth. He felt, therefore, that consideration should 
Furnace Reactions Research Sub-( committee tO| be given, in future researches, to the hearth zone 
the Blast-Furnace Committee of the Iron and | as being of very great consequence in the ultimate 
Cooper, Dr. J. E. Stead, Mr. Francis Samuelson Steel Industrial Research Council. The present | efficiency of the furnace. The next speaker, Mr. T. 
end Dir. B. Teldet. and be was, meseover, deliahted | P= © hich dealt with an investigation of a | Hoskison, agreed with Mr. Hacking that so long as 
that the present president of the Institute, Mr. blast-furnace smelting principally Lincolnshire ores | the bell-charging mechanism was employed blast- 
Alfred Hutchinson was another Middlesbrough man. | the Frodingham Ironworks of Messrs. Appleby- | furnacemen would have to put up with the hetero- 
The local industries had many outstanding achieve | Frodingham Steel Company, Limited, was presented | geneity discussed in the report. In open-top furnace 
ments to their credit. The world-renowned Sydney | © the meeting: by the chairman of the Sub- | practice, so long as the furnace was maintained 
~~ Bridge, a “< ~ aah ~ erecta, Sone Committee, Professor W. A. Bone, F.R.S. The full. no size-se paration took place, but as soon as 
and Company, Limited, stood as a permanent report described the experimental procedure and | the contents of the furnace were allowed to sink 
example of the skill and enterprise of local engi | the apparatus employed, as well as details of the | to a depth of from 8 ft. to 10 ft. from the top. 
neers. Moreover, the firm had recently completed principal results obtained, and it discussed their | sizing took place, and was followed by considerable 
a bridge in Denmark which was to be opened on Sep- implications and significance. A brief summary irregularity in the working of the furnace. Even 
tember 26 by H.M. King Christian. The bridge was of the report, which contains 98 pages embodying | with preparation of the raw materials, size separa- 
one of the longest and largest in the world and had | "™™erous tabulated data and diagrams, 18 given | tion took place with bell and cone charging. Refer- 
taken four years to build. The municipality had | °" Page 360 of this issue. In pre senting the report, | ence had already been made to the diagrams showing 
alwavs been alert in prov iding for the needs of the I rofessor Bone congratulated Dr. Stacey Ward. lines of equal temperature and of equal CO, content 
industries of the district. There was an abundant | the technical officer responsible for organising and | within the stack. The data, on which these had been 
water supply, which in the worst droughts had never | “@'TYme out the investigation, for the manner in| based, had been obtained from a series of spot 
caused any concern to the industries. Furthermore, which the tests had been conducted. The work, | determinations taken over a considerabk period. 
’ which was of a very arduous and difficult character, | They might be taken as valid, on an average, for 

had been begun in June, 1935, and had been | one-half of the furnace. It had been stated in the 
brought to a conclusion at the end of June, 1936. report that the samples had been taken along two 
He also thanked the staff of the Frodingham Lron- | adjacent vertical lines in the furnace shaft. That 
works for their active and helpful co-operation, and | half of the furnace which embodied the two slag 
added that some of the workpeople had been notches, the tapping hole, and the two gas offtakes 
specially trained to take part in the research. | always worked more rapidly than the other half. 
They had subsequently carried out the duties) Consequently, he submitted that the diagrams could 
required of them with considerable efficiency and| not be taken as being absolutely correct. The) 
ilso with a good deal of enthusiasm. were to a certain extent imaginary, not, however! 


the Council supplied gas at a cheaper rate than any 
other town in the country, and also had a most 


efficient and economic supply of elec tricity. 

Mr. Arthur Dorman said that as Mr. Talbot. the 
chairman of the Reception Committee had been 
unable to be present that morning owing to indis 
position, it had fallen upon him, as vice-chairman of 
the Committee, to support the Mayor in extending 
to the members a hearty welcome to Tees-sicdk 


l'wenty-nine years had elapsed since Middlesbrough 
had last entertained the Institute. By 1908 the Mr. W. J. Brooke, who opened the discussion. | in so far as they showed the absence of a horizontal 


basic open-hearth process had gradually but surely said that the importance of the pre-preparation of temperature phase in the furnace at any one point, 
superseded the acid open-hearth process to a large | the ores and other raw materials charged into the | as it had always been known that such a horizonta! 
extent, and the much-discussed basic- Bessemer | blast-furnace had been emphasised in the report, | line did not exist. One interesting conclusion with 
process was then ¢ving a lingering death in the | and this confirmed that those who had _ turned | regard to the solid samples was that, disregarding 
district. Altogether, 1908 could be described as a| their attention to pre-preparation had taken a| the annulus, the same degree of reduction could be 
transition period. Lord Greenwood, chairman of | Step in the right direction. | obtained over a depth of 15 ft. to 20 ft. in the 
Messrs. Dorman, Long and Company, Limited, had Mr. R. A. Hacking said that the enormous| furnace, showing that furnaces could usefully be 
recently described the position to-day as being a | gradients of temperature and CO, contents revealed | reduced in height. This, coupled with some diff rent 
period of transition, since many works were in a state |in the isothermal and iso-CO, diagrams, charging method, would lead to very considerable 
of transition from old to new plant and equipment. | included at the end of the report, might seem |economy in coke, cheaper working of the furnace, 
He (Mr. Dorman) thought, however, that none of | surprising to the hitherto uninformed and might be | and far less trouble. 

those present could visualise any finality in that | somewhat terrifying to those who had to work Sir William Larke, in closing the discussion, 
direction in the iron and steel industry, as new | blast-furnaces. The lines plotted on these diagrams, | congratulated Professor Bone not only on the 
discoveries were continually being made and new | however, followed the same general form as those results of the investigation, but on his good re¢ ri 
processes brought into operation. In returning | determined by Kinney and his collaborators in the | from a recent serious operation. Continuing, hé 
thanks, Mr. Hutchinson, the President of the | Holt and Illinois furnaces. When the dissimilarities | stated that he did not believe that any one in th 
Institute, said that far-reaching changes had/| between these two units and the Frodingham| industry would cavil at expenditure on resear h. 
occurred since the Institute had last visited Middles- | furnaces, in regard to dimensions, lines, character of |The British Tron and Steel Federation was the 
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servant of the industry, but the industry must make 
it possible for the Federation to cairy on its work 
of research. He therefore urged all blast-furnace 
managers to study the report in detail and to render 
all assistance in their power to future investigations 
sponsored by the Federation. 

The President intimated that, owing to the 
advancing hour, Professor Bone and his Committee 
would reply to the discussion in writing. 

THOMAS-GILCHRIST Basic PROCESS. 
The second contribution considered was by 
Mr. F. W. Harbord, C.B.E., and referred to “ The 
Thomas-Gilchrist Basic Process, 1879-1937.” This 
paper contained an account of the early life and 
training of Sidney Gilchrist Thomas and of the 
development of the Thomas-Gilchrist process from 
the early experiments, carried out by Percy Gilchrist 
and Thomas in a 6-lb. converter, to the present- 
day production of 90 million tons of basic steel 
perannum. Mr. Harbord described the experiments 
at Blaenavon and the assistance given by the late 
Mr. E. P. Martin and stated that, by the enterprise 
of Messrs. Bolekow, Vaughan and Company, Limited, 
acting on the advice of the late Mr. E. Windsor 
Richards, the commercial and technical possibilities 
of the process had been demonstrated to the world. 
Difficulties had been encountered, but, by the 
courage and persistence of Mr. Windsor Richards, 
success had finally been achieved. The general 
tendency in recent years for the basic open hearth 
to supersede the basic Bessemer, continued Mr. 
Harbord, was largely a matter of the wide distribu- 
tion of suitable ores containing insufficient phos- 
phorus for producing a pig-iron suitable for basic 
Bessemer practice. This was especially noticeable 
in America, where 43 million tons of steel, out of 
a total output of 47,706,000, had been produced 
by the basic open-hearth process in 1936. 

It had been, however, fully recognised by steel 
metallurgists for many years that, for certain 
purposes, dead-soft basic- Bessemer steel gave better 
results than open-hearth steel, and this was especially 
the case for such purposes as tube strip, where good 
welding properties were of the first importance. 
Certain tin-plate manufacturers also preferred basic- 
Bessemer steel, claiming that it was easier to roll 
and generally gave more satisfactory results. 
Largely to meet the requirements of their tube 
works, Messrs. Stewarts and Lloyds, Limited, had 
erected a modern basic-Bessemer plant at Corby. 
They had their first blow on December 27, 1934, 
and were now producing about 325,000 tons of basic 
Bessemer steel per annum from Northamptonshire 
ores with most satisfactory results. In modern 
practice pig-iron containing from 1-7 per cent. to 
1-8 per cent. of phosphorus gave quite satisfactory 
results, and a very small addition of phosphoric 
material to the blast-furnace burden would enable 
a pig-iron containing 1-7 per cent. to be produced 
from Northamptonshire ore. This extra phosphorus 
could be supplied by using low-grade basic slag 
produced in open-hearth furnaces containing too 
little phosphoric acid for use as a manure. 

Approximately 90 per cent. of the world’s output, 
or about 90 million tons, of steel were to-day 
produced by the basic process. This involved the 
mining of not less than 250 million tons of phos- 
phoric ore per annum, which could not have been 
used for steel-making without the invention of the 
de-phosphorising process. Moreover, since the intro- 
duction of the Thomas-Gilchrist process not less 
than 140 million tons of basic Bessemer slag had been 
produced in Europe. It was thus estimated that 
not less than 22 million tons of phosphoric acid had 
been returned to the land to enrich the soil. 

The only speaker in the discussion, Sir William 
Larke, said that it would be impossible to picture 
the present state of our civilisation if the basic 
process of steel manufacture had not been invented. 
In a brief final comment, Mr. Harbord stated that 
he wished to stress the point that the basic process 
was not due to a chance discovery of Thomas, but 
was based on sound fundamental knowledge and 
years of hard research work. 


Norta-East Coast Hot-MEeTAL PRACTICE. 
The last paper considered on Wednesday morning 
dealt with “ Hot-Metal Practice in Five Melting 
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tion, which was very briefly introduced by its 
author, Mr. W. Geary, contained very complete 
descriptions of the construction and operation of five 
basic open-hearth installations, employing the liquid 
or hot-metal process, on the North-east Coast. 
The plants described were the Acklam, Britannia, 
Cleveland North, Cleveland South, and Redcar 
steel-melting shops of Messrs. Dorman, Long and 
Company, Limited, Middlesbrough. Full data 
regarding plant lay-outs, steel-making practice, and 
the design and construction of mixers and steel 
furnaces (the capacity of the latter ranging from 
55 tons to 250 tons) were given. We begin to 
reprint this paper on page 359 of this issue. 

Mr. J. Henderson, who opened the discussion, 
said that of the five melting shops described it 
was interesting to note that two were of relatively 
modern design, while the other three comprised 
improvements, adaptations, and developments of 
existing works. These five shops turned out 
between then some 32,000 tons of ingots per week. 
The question of basic-Bessemer steel manufacture 
had been brought up of late, and the fact that this 
process, which had been developed in Middlesbrough, 
had gone out of use in 1919 seemed to indicate that 
there was some factor other than lack of initiative 
and energy on the part of the steelmakers. The 
truth was that the demand for basic- Bessemer steel 
had been filled by free imports into this country. 
Now that the position had changed there might be 
room for basic-Bessemer steel manufacture in 
Great Britain, and the matter was worthy of con- 
sideration. Nevertheless, he did submit that basic 
open-hearth steel was the kind of material which 
this country must depend on for mass manufacture, 
and he fully considered that basic open-hearth steel 
ought to be made at a cost not substantially greater 
than similar material could be made by the basic- 
Bessemer process. 

Mr. H. E. Wright, who continued the discussion, 
said that for the future success of the open- 
hearth process better refractories would have to be 
forthcoming, as steelmakers were approaching the 
limit of what materials used for the roof and sides 
of an open-hearth furnace would withstand. In 
this connection he was glad that the Federation had 


put in hand work on the subject of furnace 
refractories. 
Mr. A. Robinson stated that the opportunities 


afforded to the technical staff of Messrs. Dorman, 
Long and Company in having such a number of 
melting shops and diversity of practice in the same 
area were almost unrivalled, and allowed of close 
comparisons being made in methods of heating and 
working various types of furnaces and in other 
matters. It was interesting to note that, after 
trial, nowhere was mixed coke-oven and _ blast- 
furnace gas used without admixture, although 
large quantities of these gases must be available. 
On the whole, producer gas, enriched by a proportion 
of coke-oven gas, seemed to be preferred. The 
practice in the tilting furnaces was similar to that 
employed at the Appleby-Frodingham Works, 
which had been described in contributions to the 
Journal of the Institute in 1931 and 1933, with 
some minor modifications. The particulars of the 
furnaces working with cold coke-oven gas and tar, 
and the author’s tentative opinion as to low upkeep, 
were particularly interesting, for, although there 
were other furnaces in this country doing this 
successfully, no particulars had been published 
hitherto. In relation to the suggested effect of 
hydrogen on steel, it would be interesting if the 
author could confirm that the steel produced in this 
type of furnace did not suffer from blowholes 


fired with producer gas. 

Mr. F. Bainbridge said that the author had 
stated that, at Acklam, the practice was nearly 
to empty the furnace into four 75-ton ladles, and 
he would like to know whether Mr. Geary considered 
this practice was superior, in speed of output and 


tinuous process in which the greater portion of the 
charge was left in the furnace when tapping a 
heat ; and also whether a substantial loss of dolo- 
mite occurred when fettling was carried out between 


quality of material, when compared with the con- carried out without a hitch. 
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referring to the use of mixed gas, the author had 
mentioned that slag-foaming trouble was experienced 
and the luminosity of the flame was not always 
maintained, and it was suggested that the trouble 
was due to the moisture of the wet-cleaned blast- 
furnace gas. He would like to know if an endeavour 
had been made to increase the pre-heat of the mixed 
gas in the regenerators in order to improve matters. 
Other points of interest were whether the author 
considered the active mixer essential to the hot- 
metal practice, and whether he would give his 
opinion as to the value of the tilting furnace in 
strict comparison with the fixed furnace for the 
manufacture of ordinary commercial steels. Some 
interesting data on the cold coke-oven gas furnace 
had been included in the paper, but it was probably 
too early to expect any indication of the economical 
working of this furnace in comparison with a produ- 
cer-gas fired furnace. If, however, the author could 
add anything on this point it would be of great 
value to metallurgists as this was the first record 
of practice of this type in the North-East Coast 
area. 

Mr. H. 8. Wood, who closed the discussion, said 

that he had noted that in the case of the 250-ton 
tilting furnaces at both Acklam and Britannia 
Works, where only 22 per cent. and 32 per cent., 
respectively, of cold material was charged direct, 
it was customary practically to empty the furnaces 
at every tapping. Like Mr. Bainbridge, he sug- 
gested that larger outputs would be obtained by 
using the Talbot continuous process. In past years, 
when scrap was cheap and it had been employed 
in large percentages to reduce the cost of the 
charge, it was better practice nearly to empty large 
tilting furnaces, but, at present, owing to the scarcity 
of scrap and the use of larger quantities of hot metal, 
the continuous process again deserved serious 
consideration. Apart from increased output, it 
resulted in less wear of the furnace bottom, longer 
life to the steel-ladle linings and a more regular 
supply of ingots to the rolling mills. For the produc- 
tion of large outputs, as in the case of the manufac- 
ture of mild structural steel, constant regularity 
in working, day in and day out, was most essential, 
and the use of large mixers was a necessity. With 
such equipment the adoption of the continuous 
process merited serious attention. 
The President having announced that owing to 
lack of time the reply would be given in writing, 
the meeting adjourned until 10 a.m., on the following 
day, Thursday, September 16. After lunch at 
the Town Hall, Middlesbrough, at the invitation 
of the Mayor and the Reception Committee, the 
members left by motor coach to visit the Acklam, 
Britannia, Cleveland and Redcar works of Messrs. 
Dorman, Long and Company, Limited ; the Cargo 
Fleet Works of Messrs. Cargo Fleet Tron Company, 
Limited ; and the Ormesby Works of Messrs. 
Cochranes (Middlesbrough) Foundry, Limited. At 
7.30 an evening party was held at Mount Grace 
Priory, Northallerton, by invitation of Sir Maurice 
Bell, Bart., C.M.G. 


(Z'o be continued.) 








THE BRITISH ASSOCIATION 
MEETING AT NOTTINGHAM. 
SECTION G.—ENGINEERING. 
(Continued from page 320.) 
Moror-VEHICLE DESIGN AND TRAFFIC SAFETY. 
Berors calling on Mr. L. H. Pomeroy to give his 


paper entitled ** Cars for Road Safety,” which formed 
the second item on the programme for the meeting on 
more than the normal and, further, if this type of | Tuesd:y morning, September 7, Sir Alexander Gibb 
furnace gave a yield of ingots similar to furnaces|took the opportunity of thanking a number of 
persons who had 
doubted success of the work of the Section. He 
first mentioned Professors Bulleid and Cotton and 
then Mr. R. G. Robertson, the local secretary, who 
had been responsible for the arrangements made 
for the visits and excursions, all of which had been 


contributed towards the un- 


The more permanent 


secretaries, Messrs. H. M. Clarke and C. W. J. 
Taffs, were also thanked by the Chairman, who 
finally paid a well-deserved tribute to the Recorder, 
Wing-Commander Cave-Browne-Cave, who briefly 








The contribu- 


Shops on the North-East Coast.” 


taps in the 35-minute interval at Acklam. In 





responded. 
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The Recorder then explained that a number of 
papers and discussions on traffic and traffic safety 
had formed parts of the programmes of previous 
meetings, and it had been made clear at the Blackpool 
meeting last year that an important factor affecting 
safety was the design of the car. He had, therefore, 
been asked to get into touch with the Automobile 
Association and with the Society of Motor Manu- 
facturers and Traders in order to find someone 
who would give an authoritative paper expressing 
their views as to the characteristics required in a 
car to render it safe. Those two bodies had not 
been prepared to appoint a representative, and Mr. 
Pomeroy, who had now almost deserted the auto- 
mobile industry and turned to the design of aero- 
engines, had been requested to prepare the desired 
paper. He would be able to discuss the 
freely and the Association would be assured of a 
well-informed pronouncement on the subject. 

Mr. Pomeroy then presented his paper in an 
interesting and amusing manner. We reprint this 
paper on page 355 of this issue of ENGINEERING, 
and need only mention that it first referred to the 


degree of concentration called for from motorists 


| occurred to young children and old people, and in | had not been able to do so. 


matter | 
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He thought that thos 


most cases these occurred when they came out | responsible for education should see what could be 


suddenly from behind a stationary vehicle. The 
reason given by the driver was usually that he did 
not see the person in time to pull up and this might 
be due to obstructed vision or inadequate braking. 


Obstructed vision also resulted in a lot of bad 
parking, and he thought that something not 
so horrible as the hansom cab was desirable to 


remedy this. With regard to brakes he asked the 
author if something could not be provided to take 
up wear automatically and to give audible or visible 
warning when the limit had been reached. In 
conclusion, Colonel Pickard referred to the plethora 
of instruments on the dashboard, all of which were 
supposed to be wanted, but which had the effect of 
distracting the driver’s attention from the road, 
where it should be concentrated. He asked if it 
would not be possible to fit some form of buzzer 


| which would call attention to the instruments when 


something went wrong, so that they need not be 
watched all the time. 


In answer to Colonel Pickard, Mr. Pomeroy 


|said he had emphasised the importance of good 


to avoid accidents and then dealt with design 
features to reduce fatigue. The standards of per- | 
formance necessary to reduce dangerous traffic 


congestion were mentioned, but ultra-high maximum 
speed was regarded as unessential. Dealing with 
cars as a whole, the author regarded body-design 
features as of primary importance and held the view 
that chassis designers must regard them as a condi- 
tion of their design. Body design was discussed 
in terms of visibility and the correct driver’s seating 
position, and it was suggested that modern stream- 
line body design had been at the expense of both 
driver and passenger. was dealt 
with in terms of acceleration and braking, with 
reference to the allied problems in steering and 
The importance of silent operation was 


Chassis design 


suspension, 
emphasised and the causes of noises arising from 
engines, gears, chassis and body were indicated 
and discussed. The principles of safe driving were 
mentioned and the special difficulties of night driving 
referred to. In conclusion, a reference was made 
to the work done by engineers and manufacturers 
in making cars which could be safely driven, and 
it was suggested that comparable study and action 
was called for from road authorities and from the 
non-motoring public in the interests of road safety 
in general. 

The first speaker in the discussion which followed 
the reading of Mr. Pomeroy’s paper was Mr. E. 
Fryer, assistant secretary of the Automobile 
Association. Mr. Fryer, after congratulating the 
author, said that with regird to body design he 
wreed with Mr. Pomeroy that the modern car was 
badly ventilated, not streamlined, and too low. 
He would like to a body with some of the 
characteristics of the old hansom cab, in which there 
lack of ventilation and there 
visibility in all directions. The lowness 
Mr. Pomeroy had drawn 
was responsible for a lot of car sickness 
which were experienced 
the rear seats of modern cars. 


ace 
was no 
of certain 
attention, 
and other 
mainly 


cars to which 


minor ailments 


| 


| house. 


visibility in his paper, but agreed that a large 
number of modern cars were a danger to all but the 
very experienced driver from lack of this character- 
istic. One reason was that English drivers insisted 
on having a wind shield which could be opened. 
If they could be satisfied with a fixed wind shield 
a 4-in. blind spot would be reduced to a 2-in. blind 
spot, which would be a very important improvement. 
With regard to the instruments on the dashboard 
he pointed out that the Ministry of Transport laid 
great stress on the provision of a speedometer 
and when the speedometer was glanced at the other 
instruments could be seen, but he did not want to 
have to look at the speedometer to avoid the 30- 
m.p.h. bogie. In the City of London, where the 
traffic speed was extremely low, there was a large 
proportion of accidents. 


In the United States an | 


| 


done to cause both drivers and pedestrians to be 
more careful. 


A Continvous Harpngss TEstT. 


As the time allotted for the reading and dis 


|cussion of Mr. Pomeroy’s paper had expired, the 


| 





Chairman called on Mr. E. G. Herbert to present 
his paper entitled “* A Continuous Hardness Test 

Periodic Hardness Fluctuations.” This paper, 
which we shall reprint later, dealt with a new con- 
tinuous hardness test which produces automatically 
a permanent record of hardness changes occurring 
in metals during a period of ageing. The 
of the test is a scratch or groove formed by a loaded 
grooving tool in a specimen slowly traversed under 
it by clockwork. The ageing period investigated 
is usually one of 48 hours to 60 hours, but the period 
can be extended to as many days or weeks as may 
be desired. The usual type of scratch test with 
angular or pointed scratching tools having been 
found unsuitable for exhibiting ageing changes, a 
new test, it was stated, had been introduced in 
which a groove was rolled in the specimen by a 
rotating steel ball. The test was shown to 
susceptible to changes of hardness due to work- 
hardening and age-hardening. Variations of hard- 
ness were shown by the varying dimensions of the 
groove. The depth, it was stated, could be auto- 
graphically recorded on a drum covered by photo- 
graphic paper, or the groove could be scanned by 
optically projecting it at a high magnification and 
measuring its width at intervals corresponding 
with a time scale mounted alongside. The width 
could be readily converted into Brinell hardness. 
The continuous test could be used to investigate 
periodic fluctuations of hardness following magnetic 
or thermal disturbance of the metal and for recording 
age-hardening effects. The author attributed the 
periodic fluctuations to electromagnetic pulsations 


basis 


be 


analysis of all the accidents which occurred showed | in the atomic structure of the metal. 


that 34 per cent. of them were motoring accidents ; | 
35 per cent., however, took place at home, so that | Mr. Herbert’s paper, pointed out that as the ball 
it might be said that a motor car was as safe as a was drawn along the specimen the test was made at 


He agreed with Colonel Pickard’s remarks 


| on the subject of automatic brake adjustment and 


said that it could be done but was a matter of 
money. 
said, all had automatic brake adjustment. 

Mr. N. F. Sheppard, from the Educational Science 
Section, spoke on the psychological aspects of the 
problem, and Wing-Commander Cave-Browne-Cave, 
who followed, said he thought that one of the factors 
which made visibility unsatisfactory was reluctance 
to alter the shape of the radiator. He thought this 
might with advantage be expanded laterally and 
made lower. Many cars, moreover, were unsatis- 


factory in the matter of looking behind and de- 


| signers should endeavour to obtain a better view all 


was good | 


He disagreed, | 


however, with a sentence in the paper to the effect | 


that ‘the worm-driven axle is a help in this respect, 
as it allows a low flat floor in the passenger's com- 
partment.” A low centre of gravity, with the 
floor too near the road, was not wanted, as with it 


it was impossible to back into a gateway in a country | 


road for the purpose of turning without fouling the 
exhaust pipe. In conclusion, Mr. Fryer said he 


thought designers were following the dictates of | 


fashion too much in producing streamline cars with 
low centres of gravity. 

Mr. Pomeroy here remarked that he was glad 
to find that Mr. Fryer agreed with him on so many 
points, and that they were on common ground 
except with regard to the low centre of gravity. 


Mr. Fryer’s remarks regarding the hansom cab had | 


been of particular interest to him, because in 1905 
he had designed a motor-driven hansoms ; 
they did not, however, meet with general approval. 

Colonel Pickard, who continued the discussion, 


dozen 


said that official statistics clearly showed that only 
® small proportion of motoring accidents were 
Many accidents 


due to defects in the vehicles. 


round as aircraft designers had had to do. 
important to look at the instruments and these 
might well be put higher. On a previous occasion 
he had suggested that the speedometer might be 


It was | 


Professor Bulleid, who opened the discussion on 


different parts and he asked if the fluctuations 
found actually took place in time and not in space. 
To this Mr. Herbert replied that he had had this 


The Daimler ‘buses in Birmingham, he | point well in mind and he reminded Professor Bulleid 


that one of his products was the “ cloudburst ” 
method of hardening. He agreed that there might 
be variations in hardness from point to point in a 
specimen, but explained that he had run a number 


|of parallel grooves in a width of } in., so that an) 
| lack of homogeneity in the material would have been 


| 


apparent. He was quite sure that the fluctuations 
were not due to variations in the material itself; 
they were fluctuations in time and not in space. 

Dr. E. Giffen, the next speaker, referred to the 
comparison made by the author between the 
groove test and the Brinell test. He pointed out 
that in the Brinell test the metal displaced by the 
ball was squeezed out in all directions, while in the 
groove test it was squeezed out only at the sides. 


put on the radiator cap, but had been told that this | He asked if there were any difference between the 
was a mechanical impossibility ; he regarded that | 


as rather a good sign. Continuing, Wing-Com- 


| with the Brinell impression. 


mander Cave-Browne-Cave said that all cars should | 


be arranged so that it was perfectly easy for the 
driver to out on the off side. Wind-screen 
wipers, he added, were still very unsatisfactory. 
When driving in misty rain with street lighting, 
the are of effective visibility was very small with 
the usual wiped area and he asked if something could 
not be done to increase the area and to wipe it more 
effectively. With regard to streamlining he agreed 
that this was not worth while for reducing the 
aerodynamic resistance of the car. A good aero- 
dynamic shape might, however, have advantages 
in reducing wind noise and mud throwing. Referring 


yet 


to ground clearance, the speaker said he agreed with slip had taken place because the ordinary 


Mr. Pomeroy and he remarked that he thought 


that increasing the general height of the car was|and the appearance was a 


as likely to reduce the aerodynamic resistance as to 
increase it. In conclusion, Wing-Commander Cave- 
Browne-Cave said it was felt that traffic accidents 


were largely a matter of education, and on a previous had been responsible , 
| occasion the Educational Science Section had been | of testing which provided food for thought for the 
invited to give their views on the subject, but they | engineer. 





| specimen. 


appearance of the side of the groove as compared 
He also inquired if 
the ball which made the continuous impression 
actually rolled truly in its seat as it traversed the 
In reply, Mr. Herbert said the groove 
was always wider than the spherical indentation. 


| When the ball was resting on the specimen it was 








bearing on the whole surface of the impression, 
but when it was rolling only the front part of the 
ball was in contact with the metal. The difference, 
however, was accounted for by the conversion factor 
which he used. The rolling of the ball was a matte! 
which gave considerable trouble at first, and the form 
of socket adopted was arrived at by months of 
experiment. It was a simple matter to see if any 
rolling 
action produced a matte surface on the specimen 
Itered if any slipping 
occurred. 

Professor H. W. Swift, the only other speaker ™ 
the discussion on this paper, said that Mr. Herbert 
for many ingenious methods 
He if the continuous test 


inquired 
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referred to in the paper were a qualitative or a 
quantitative test. He had some doubts as to its 
quantitative character and asked what was the 
effect of the mound of metal in front of the ball ; 
he thought this would differ in accordance with the 
material used. Professor Swift also raised the 
question of the effect of the speed at which rolling 
took place. In the ordinary hardness test, he said, 
the depth of the impression was dependent on the 
time and he asked if the width of the groove was 
dependent on the speed. He also asked if there 
Were any signs of elastic recovery of the material 
in the author's test. The final point raised by 
Professor Swift was the etching of the ball used 
in the continuous test. If this etching increased 
the friction on the material, Professor Swift thought 


: — also increase the friction of the ball in its 
socket, 


Oar with LoapED Bogie. 





Replying to Professor Swift, Mr. Herbert said 
that the ridging would certainly vary with different 
materials, but the conversion factor he employed 
took this into account. He did not think that time 
made much difference so long as the speed was slow. 
In any case, the rate was constant in all the experi- 
ments he had made. The question of elastic 
recovery of the material had given him food for 
thought. It was true that when the load was taken 
off the ball the material at the bottom of the groove 
would spring up and the shape would be different 
from that recorded with the load on. He thought, 
however, that as the recovered impression of the 
Brinell ball was constantly adopted in hardness 
tests, if he compared the recovered Brinell impression 
with the recovered groove, he was getting as close 
as possible to the practical evaluation of the hard- 





Etching the ball, he said, had had the effect 


ness. 
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intended. It increased the friction on the relatively 
soft metal of the specimen but had little effect on 
the hard surface of the socket. Moreover, it was 
important to produce a matte surface on the groove, 
as such a surface was more easy to examine under 
the microscope. The ball, however, would rotate 
on most metals without being etched at all. 

No other member wishing to speak on the paper, 
the Chairman adjourned the meeting until the 
following morning, after thanking Mr. Herbert 
for his paper and for the manner in which he had 
dealt with the questions raised. In the afternoon, 
members of the Section visited the works of Messrs. 
Rolls-Royce, Limited, at Derby, and the lace works 
of Messrs. Birkin and Company, Limited, in 
Nottingham. 


(To be continued.) 








ELECTRIC TRANSFER CAR FOR 
BRICKWORKS. 


Bricks are now being transferred from one set of 
rails to another set at right angles at the Stewartby 
Works of the London Brick Company, Limited, by 
six electrically-propelled cars, the general appearance 
of which will be clear from Fig. 2. These cars are 
equipped with 20-h.p. vertical-shaft motors, which run 
at a speed of 650 r.p.m. and are supplied through an 
overhead collector with direct-current at a pressure of 
220 volts. The motors, which are fitted with ball and 
roller bearings, were constructed by Messrs. British 
Thomson-Houston Company, Limited, Rugby, and are 
of that firm’s series-wound commutating-pole reversing 
type. They are totally enclosed, so that protection is 
afforded from the dirty and gritty atmosphere in 
which they operate. 

Control is effected by a tramway controller, which was 
also constructed by Messrs. British Thomson-Houston 
Company, Limited, and the accelerating resistances, 
which are of the firm’s unbreakable type, are provided 
with an additional section, so that a creeping speed is 
obtainable. This enables the cars to be accurately 
stopped opposite the junctions of the adjoining rails 
which, as shown in Fig. 1, are at right angles to the 
running rails. This adjustment is further facilitated 
by a contactor panel on the car. These contactors are 
operated by two push-buttons marked ‘* Forward ” 
and “ Reverse,’’ which are mounted in a conveniently 
accessible position on each side of the car. On a 
car approaching the point on the track where it is 
required to discharge the load at right angles, these 
buttons enable the operator to leave the driving 
position and to control the car at creeping speed in 
either direction from the track. Each push-button 
operates a five-pole contactor. This duplicates the 
contacts which would be normally closed on the first 
controller notch. An inching effect is therefore obtained. 
Complete electrical interlocking is provided to ensure 
that the manually-operated controller is in the off 
position before the push-button can be brought into 
action. 

When the car has been stopped in the correct position 
the load, which is about 15 tons, is traversed sideways 
on to the adjoining line by a 5-h.p. motor, which operates 
through gearing. 








LETTER TO THE EDITOR. 


THE TRAINING OF UNIVERSITY 
GRADUATES FOR THE ENGIN- 
EERING INDUSTRY. 


To THe Eprror or ENGINEERING. 


Str,—In your report of the above discussion in 
Section G at Nottingham, one statement, on page 291, 
ante, is attributed to me which is not, strictly speaking, 
in accord with fact. In the two winter terms of his 
second year at Oxford an engineering student normally 
devotes four hours per week, between 5 and 7, to some 
aspects of engineering drawing. With this exception 
formal teaching in the department is restricted to the 
mornings of full term, although the laboratories are, 
of course, open in the afternoons for the prosecution of 
research. 

I spoke ex tempore and rather hurriedly, having been 
asked ‘* to state my views, but not to occupy more than 
three minutes”; and I was not much surprised to 
find that 1 had failed to make my points clearly. 
They were :— 

(1) That the paper by Drs. Fleming and Jackson 
presents a challenge to engineering departments, in 
that it urges the need of greater opportunity for 
independent reading and thinking, but, on the other 
hand, maintains that a knowledge of technological 
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applications, as distinct from the principles applied, | 
is not really wanted of the university uate. 

(2) That it is not enough to agree that “ cultural 
studies” are important, since a student will simply 
have no time for interests outside his technical studies 
so long as these occupy the whole of his time from 
10 to 6 on five days a week. Something positive must 
be done to give him time (and in this connection I 
mentioned what we have tried to do at Oxford). 

(3) Not only, in my view, are lecture lists commonly 
too long—in part for the reason that they attempt 
to cover the whole ground of the examination syllabus 

but the syllabus could often be curtailed with 
advantage. New developments in engineering afford 
excellent examples of the application of fundamental 
principles ; but unless they involve new principles 
they should not, without very careful thought, be 
permitted to swell the sum of essential knowledge 
which is demanded of an average honours student. 
Thus a syllabus should be scrutinised fairly frequently, 
not so much with the idea of adding as of subtracting 
items; too much has been added, and too little sub- 
tracted, since the teaching of engineering in universities | 
took, some 40 years ago, a form largely due to the 
influence of Sir Alfred Ewing. 

I am, Sir, 
Yours faithfully, 
R. V. SourHweE Lt. | 





Engineering Laboratory, 
Parks-road, 
Oxford. 
September 15, 1937. 











LABOUR NOTES. | 


Ar the Trades Union Congress, at Norwich, the} 
delegate of the Association of Engineering and Ship- | 
building Draughtsmen proposed a resolution demand- | 
ing that early legislation me be passed raising the | 
salary limit for non-manual workers from 4001. to 500. | 
for National Health and Unemployment Insurance. | 
It was imperative, the resolution declared, that 
anomalies in unemployment insurance, with their 
serious repercussions, monetary and social, should be 
abolished before another major depression afflicted the | 
country. The resolution was adopted. 





Seconding an amendment to refer back, the reference 
in the report of the General Council to the subject of 
pensions, a delegate of the textile weavers said that, 
if rationalisation were continued, they would need 
pensions, not at 60, but nearer the 40 stage. To-day, 
with 1,500,000 unemployed, there were 700,000 people | 
of pensionable age in industry. He and every delegate | 
were more entitled to a pension than Lord Baldwin or 
that arch-enemy of the working-class who preceded | 
him, Ramsay MacDonald. These people received not 
11., but 1001. a week, and they had never contributed | 
one iota to the wealth of this country. If more were | 
taken from the wages of many workers they would not | 
be able to pay their trade-union contributions. The | 


amendment was rejected. 


| 





At a conference last week between the Nottingham- | 
shire coal-owners and representatives of the new fede- | 
rated organisations of miners, the principle of a week's 
holiday with pay was adopted. The scheme is expected | 
to come into operation next summer and 40,000 men | 
will benefit. Nottinghamshire will be the first British | 
coalfield to enjoy the privilege which will be incor- 
porated in a new wages agreement. A new pension 
scheme for minerr is also, it is stated, being prepared. 


| trades. 





__BRGIREBRING. 


tions in the transport, general labour and building 
The expenditure on these benefits was the 
lowest for many years. 


During a visit on Thursday last week to the Bir-| president of the General Confederation of 


mingham Juvenile Employment Bureau, Mr. Ernest 
Brown, the Minister of Labour, said that he was 
impressed by the local system of vocational guidance 
and by the test methods applied in ascertaining the 
aptitude of boys and girls for different jobs. In view 
of the lack of juvenile labour, Mr. Brown said he 
regarded the work of the Bureau as of great importance 
from the points of view of both economic and social 
welfare especially, a8 through vocational guidance 
young people were not sent into blind-alley occupations. 
Information given to the Minister was to the effect that 
over 11,000 jobs each year were found for “ school- 
leavers ” under 18 and that nearly 88,000 visits were 
paid by juveniles to the Bureau about employment and 
welfare matters, including insurance, suitable clubs, 
and recreation. , 

Dr. Jones, the chief education officer, éxplainéd that 
the tests were of a practical character ahd had béén 
carried out for several years in co-operation with the 
National Institute of Industrial Psych The 
follow-up and after-care work had provéd the great 
value of vocational guidance. Regarding the trafisfér 
from depressed areas of nearly 1,100 juveniles plactd 
in Birmingham, 40 per cent. had become self-sw 
and 30 per cent. wefe progressing towards that stage. 
Of the remainder, some were sent home on groufids 
of discipline or unsuitability and othérs obtained frésh 


jobs. In addition, 41 fatiilies had moved to Bir- 
mingham at the instance of successful transferréd 
sons. 


The weekly organ of the International Labour Office 
at Geneva states that, by an Order of August 22, the 
Central Executive Committee and the Council of 
People’s Commissaries of the Soviet Union reorganised 
the Commissariat of Heavy Industry established in 
1932, after the abolition of the Supreme Economic 
Council. 
the Commissariat of Heavy Industry were entrusted 
to three departments, one of which dealt with heavy 
industry, one with light industry, and one with the 
forest industry. Under the new arrangement, machine- 
building undertakings are detached from the Commis- 
sariat of Heavy Industry and placed in a special class 
which will deal with the manufacture of motor cars, 


tractors, machine tools, railway rolling stock, agricul- | 


tural machinery, turbines, boilers, electrical machinery, 
&c. It will also control the rubber industry, the 
manufacture of metal products, undertakings treating 
non-ferrous metals and the production of glass for 
industrial purposes. The other branches of heavy 
industry, including the fuel industry, electric power 
stations, iron and steel manufacture, non-ferrous 
metallurgy, the chemical industry and the building 
materials industry, are to réffiain under the control of 
the Commissariat of Heavy Industry. 


Under an Order of the General Council of Trade 
Unions, approved by the Cowficil of People’s Com- 


| missaries of the Soviet Union 6n July 31, salaried 


employees have been placed on the saffie footing, in 
regard to social insurance, as manual wOfkefs. Pre- 
viously, the latter had been in a privileged position 


| where the payment of benefits was concerned. The 


new arrangement brings salaried employees within the 
scope of old-age insurance, which under the laws and 


| regulations in force covered only manual workers. 


The question of holidays with pay is also under | 
consideration by the Shipbuilding Employers’ Federa- | 
tion and the Confederation of Shipbuilding and Engin- 
eering Unions. A joint conference to discuss the 
application of the men’s organisations has been arranged 
for October 1. Holidays with pay is, of course, 
essentially a wages question, and, no doubt, it will be 
regarded in that light by the parties to the current 
wages’ agreement when they meet. 


Statistics given in the latest report of the Chief 
Registrar of Friendly Societies—which refers mainly to 
1935—show that at the end of that year there were 
448 trade unions and 89 associations of employers on 
the register. The membership of the unions of em- 
ployees was 3,795,000, an increase of 166,000 as com- 
pared with the previous year. The amounts disbursed 
during 1935 in State and trade-union unemployment 
benefit decreased materially from the totals of the pre- 
ceding year, the former by 989,000. to 1,801,000/., and 
the latter by 139,000/. to 703,0001. In the case of the 


metal group, the decreases in both forms of benefit 





totalled 512,0001. 


There were also appreciable reduc- 


Salaried employees in heavy industry, rail transport, 
shipping, and postal, telegraph, and telephone under- 
takings will now be eligible. When they reach the 
age of 60 and have been in employment for 25 years 
they will be entitled to a pension amounting to 
55 per cent. of their salary. The pensionable age for 
women is fixed at 55 and the period of employment 
at 20 years. Salaried employees in other occupations 
are to receive pensions equal to 50 per cent. of their 
salaries ee a 

The Order also provides that salaried employees shall 
be placed on exactly the same footing as manual 
workers in regard to invalidity and survivors’ pensions 
Until the promulgation of this Order the rate of pension 
payable to manual workers was between 2 per cent. and 
25 per cent. higher than that paid to salaried employees. 
The pension payable to “‘ shock * workers is increased 
by 3 per cent. of the amount of pension for every 
year of employment in a “ shock brigade.” As from 
August 1, salaried employees are also entitled to this 
increase. The benefit payable for temporary incapacity 
to salaried employees and workers in non-industrial 
State undertakings which are both public and co- 
operative is, in future, to be calculated in accordance 





In the original arrangement the duties of | 


| 








| 
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with the regulations at present in force for benefits 
payable to manual workers in industrial undertakings 


In the course of a letter which he sent recently to 
the French Prime Minister, Mr. G. J. Gignoux, the 
French 
Employers, declares that in many instances the socia| 
reforms introduced by the Government had brought 
about for a great number of manufacturers and traders, 
especially those operating on a small scale, a state of 
insecurity in the management of their undertakings 
and immense material difficulties. The General Con 
federation of French Employers, he said, had never 
ceased to maintain that the undiscriminating and 
insufficiently considered general application of the 
reforms, especially of the 40-hour week, would lead to 
a rapid increase of prices, would endanger the currency, 
and would finally bring about a shrinkage of output 
and sales. The Confederation held that the Govern 
ment’s error did not lie in introducing the social reforms 
indicated, but in failure to recognise the effect of their 
application. They allowed it to be believed that the 
country could meet the increased charges due to 
the reforms although wotking fewer hours and pro 
ducing less. An increase in the purchasing power of 
the working class was, Mr. Gignoux said, undoubtedl) 
necessary, but that could only be secured and main- 
tained by a general business revival which ought not 
to be hampered by injudicious regulations, insecurity, 
and disordér in uiidertakings. 


An Act which has been passed by the Legislature of 
Quebec empowers the Lieutenant-Governor in Council 
to issue a Decree ordering that a collective agreement 
for a trade, industry, commerce, or occupation shall 
be binding for all workers and employers in a given 
district of the Province. Before such steps can be 





| taken, a petition must be addressed to the Minister of 


Labour, who must give notice of the receipt of the 
petition in the Official Gazette and who may, if he deems 
fit, order the holding of an inquiry as to whether or 
not the petition or any objection lodged against it is 
well-founded. If he considers that the provisions of 
the agreement have acquired a preponderant signifi- 
cance and importance for the establishing of conditions 
of labour, without serious inconvenience resulting 
from the competition of outside countries or the other 
provinces, he may recommend the approval of the 
pétition and the adoption of a Decree to that effect 
The Decree must make due allowance for the economic 
conditions peculiar to the various districts of the 
Province. It may also authorise and provide for a 
lower remuneration for permanent workers than that 
fixed by the agreement. Under the Act a permanent 
workér is deemed to mean a worker employed solely in 
the tipkéep of certain types of buildings, provided that 
his 60iitract of employment is concluded for not less 
that ohe year. K 
Whieh a Déttee is issued the provisions of the agree- 
ment which bécomes binding are those respecting wages, 
hours of work, apprenticeship, and the proportion 
between the number of skilled workers and that of 
apprentices in a given undertaking. The Decree may 
abe render binding the provisions of the agreement 
‘ting the classification of operations and the 
establishment of the various classes of workers and 
émployers, and any such provisions as the Lieutenant- 
Governor-in-Council may deem in conformity with the 
Act. The provisions of the Decree concern a matter o! 
public order and regulate any contract of employment 
of the same nature or kind as that contemplated by 
the agreement, in the district of the Province specified 
by the Decrée. It is forbidden to fix remuneration at 
a lower rate than that established by the Decree, but 
any agreement remains effective if more advantageous 
to the workers, unless expressly forbidden by the 
Decree. Any employer contracting with a sub 
contractor,. directly or through an intermediary, 
covered by the Decree and is jointly or severally 
responsible with the sub-contractor or his intermediary 
for the payment of the wage fixed by the decree 


1s 


The Act does not apply to agriculturists or to railway 


companies subject to the jurisdiction of the Parliament 
of Canada. Provision is made for a number of penalties. 
For example, any person who directly or indirectly 
prevents a worker from becoming a member of an 
association is liable to a fine. The same liability © 
incurred by an employer who, without good and out 
cient reason, proof of which lies upon him, dismusse- 
a worker in the event of a complaint respecting @" 
agreement, a decree, a by-law or a violation of the 
provisions of the Act, or due to testifying in 4 yo 
tion or investigation contemplated under the AC a 
Finally, any person who, by means of benefits havin® 
a pecuniary value, grants or accepts any rebate reduc ing 
the wage made compulsory or participates suc 

action is liable to a fine. 
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CARS FOR ROAD SAFETY.* 
By Laurence H. Pomeroy, M.I.Mech.E. 


As a pedestrian I am impressed with the very small 
amount of intelligence required to avoid a “ motoring ” 
accident. As a motorist I am equally impressed with 
the very considerable intelligence required to avoid 
getting into trouble. I find that I need a wide range 
of vision, coupled with an eye on conditions astern, 
as revealed by the driving mirror, to be acutely 
conscious of road conditions a quarter of a mile or so 
ahead, and at the same time of those at my immediate 
right and left. Driving a car is no pursuit for the 
absent-minded. It is a matter requiring concentration, 
care, and self-control. These qualities are less likely 
to be expressed under driving conditions of mental and 
bodily fatigue than if these are minimised. Expert 
car testers will agree that driving a car when physically 
tired is about as good a way of detecting its defects 
as any. It is then that defective steering or brakes, 
awkward accelerator pedals, noisy gears, body rattles 
or squeaks, cause comments in terms of the fiercest 
irritation rather than in those of normal moderation. 

Thus, this paper resolves itself into presenting the 
the problems of automobile engineers in designing cars 
intended to reduce driving fatigue to the minimum. 
In view of the tendency to associate maximum speed 
with danger it may be as well to point out at once 
that there is no reason to associate speed per se with risk. 
Excessive speed is, of course, dangerous, but has the 
same relation as dirt to matter in that excessive speed 
is speed in the wrong place; 15 m.p.h. through a 
crowded street may be, and in fact normally is, as 
dangerous as 80 m.p.h. on an open road. But a motor 
car is required to go from place to place without undue 
waste of time and it may be as well to face what this 
means. I should be disappointed if a journey of 
150 miles was not completed under four hours. At the 
same time F regard prolonged speeds of 60 m.p.h. as 
calling for all the driving talents, and speeds of 
70 m.p.h. and over as being analagous to acrobatics. 
lam, of course, well aware that this seems a confession 
of weakness to the so-called “sports” motorist ; 
but there are so few of these that I am inclined to 
regard them as a class apart. Further, as a rule, 
they are experts and models of safety, compared with 
many “ L”’ drivers. 

It is a most unfortunate fact that maximum speed 
bulks so largely in publicity matter and in the minds 
of many designers. It may be that the simple figure 
of maximum speed assisted by calibrated speedometers, 
and the price, are the only two figures the average 
sales director can understand, and that where a non- 
technical directorate is concerned, giving the public 
what it is supposed to want is more important than the 
laws of mechanics and the experience of experts. In the 
United States, American motor car publicity makes 
virtually no reference to maximum speed, for the reason 
that with cars of high acceleration it has been realised 
that maximum speed is a relatively unimportant 
matter. In any case it is doubtful if a maximum speed 
limit of 60 m.p.h. would inconvenience any motorist. 
It would probably improve the point-to-point per- 
formance of the majority of motor cars, for the reason 
that the standard of performance would be more 
directed to good acceleration qualities than now. 
In this, of course, lies the great attraction of the 
American car with its normal acceleration of some 
4 ft. per second per second on top gear, compared to 
the acceleration of some 2-7 ft. per second per second 
of the typical popular British car. 

Not only is high acceleration important from the 
viewpoint of safety, from the power it confers of being 
able to pass vehicles ahead against oncoming traffic 
in perfect confidence and ease of mind ; it is even more 
important as a remedy for the traffic congestion, which 
in itself is so potentially dangerous. The car with poor 
acceleration finds itself relatively helpless behind a 
lorry or *bus on a road with oncoming traffic of only 
medium density. Let this one car become two or three 
and the car behind these, even with high accelerating 
qualities, is doomed to stay in line until favourable 
opportunity occurs. 

Given cars of high acceleration no small part of the 
basic risk due to congestion would be eliminated, 
because of the much higher average speed and reduced 
tumber of cars on the road arising therefrom. If 
anyone doubts the relation between average speed and 
congestion let him observe in city driving, that a 
shower of rain, reducing the average speed of traffic 
by possibly only 10 per cent. or say 2 m.p.h., presumably 
through fear of skidding and braking, causes an 
intolerable congestion, or alternatively, the effect of a 
slow-speed lorry or mechanical horse so favoured by 
railway companies. Those who have visited New York 
will remember the activities of the police in keeping 
‘raffic on the move, as the only remedy for chaos. 

While good acceleration is @ mighty factor in the 
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mental tranquillity of the driver, there are many other 
items calling for consideration. Motor-car design is 
rapidly evolving from the state in which the chassis 
was the controlling factor on the car as a whole. 
Nowadays the designer starts, or should start, with the 
body, and its problems of leg room and physical 
accommodation. Unfortunately, body designers are 
like architects in that not one in a hundred will sacrifice 
beauty to usefulness; hence cars in which the rear 
passenger's head is within an inch or so of the roof and 
the inside of the so-called streamlined tail, while he 
has to bend double to enter the car to avoid near 
concussion. Not only so, but body designers seem to 
object to providing for the large section of the 
community over 5 ft. 6 in. in height and over 36 in. in 
girth—thus the farce of the average rear seat said to 
accommodate three passengers. 

It is not necessary to pursue these arguments very 
far to find the extent to which they involve the comfort 
of the driver and the safety of the car as a whole. 
The instant a car is skimped in width in the sacred 
interests of the body builders’ art, the chassis designer 
is in difficulty with regard to the disposition of brake, 
clutch and accelerator pedals, and not a few accidents 
have arisen through pushing the brake and the 
accelerator pedals down simultaneously. When overall 
height is restricted to the bare minimum, as it usually 
is, the top of the windshield may become so low as to 
cause interference with vision, unless the driver’s seat 
is reduced in height. This, in turn, interferes with the 
visibility of the mudguards to such an extent that in 
some cases neither mudguard is visible and accurate 
driving made more difficult. Further, in order to give 
leg-room to the driver his seat has to be moved back 
till the rear of the front door becomes another source 
of poor visibility. 

A good method of judging any body design is to see 
if the driver can readily put his arm at right angles to 
the length of the car through the window opening. 
If so, and the rear entrance is of adequate width when 
the door is opened, the disposition of doors and entrance 
may be regarded as good. It is also important that in 
the seated position the driver’s eye shall not be much 
lower than when he is standing, so that foreshortening 
effects are those customarily experienced asa pedestrian. 
The instrument board should be, and often can be, 
higher than it is, thus reducing the deflection of the 
eye downwards when the instruments are being read. 

Most drivers are familiar with the troubles arising 
from the blind spot caused by the windshield pillar. 
In part this is due to the desire of the British customer 
for a windshield which will open in snow or fog, 
although he cheerfully tolerates the fixed type on 
American cars. The opening type of windshield calls 
for greatly increased section ot the windshield pillars 
compared with the fixed type. A questionnaire sent out 
some two and a half years ago, after an exceptional 
spell of foggy weather, revealed very few instances in 
which the windshield had been opened. In any case 
the snow and fog difficulty is well catered for by 
defrosting devices. The fixed windshield makes it a 
relatively simple matter to reduce the width of 
the blind spot caused by the windshield pillar to 
about 1} in. instead of the usual 34 in. to 4 in., which 
in some cars can blot out a mounted policeman at 
short range. The elimination of the opening type of 
windshield would also be a blessing to every body- 
maker, as this detail of body construction presents 
considerable difficulties. 

Perhaps the most important point of all is that of the 
relation of the steering wheel to the driver’s eye. 
This depends upon inches, and even fractions of inches. 
First of all the eye-line of the top of the steering wheel 
should be slightly lower than the radiator cap. In the 
case of the corpulent this may involve difficulties with 
the bottom of the steering wheel, so that there is a 
strong case for steering wheels with a large sector 
removed from the bottom. Often the steering wheel 
rim is right in the line of the driver’s eye, for the reason 
that customers regard a 6-in. clearance between the 
steering wheel and cushion as essential, even if in the 
seated position they are perfectly comfortable. It is 
difficult to realise that the desired clearance and comfort 
is given by the compression of the driver’s seat. 
Further, some drivers seem wedded to the idea that 
a lounging position is correct and the hall-mark of 
style. It is worth while to consider cases in which 
driving position is of first importance in relation to 
fatigue. One is that of the racing car in which the 
seating position of the driver is nearly vertical, and 
the other is that of the motor-bus driver—the first 
perhaps, by desire, and the second by necessity, but 
the final result is the same. It is high time that the 
lolling position of the imexperienced driver was 
ridiculed out of existence. It is affected, impracticable, 
and a violation of the fundamentals of physiology. 

I am credibly informed that any condition of vision 
necessitating looking up is one which produces eye 
strain and pain to the muscles of the neck, which does 
not arise when vision is directed downwards. A badly- 


illusion of looking upwards over the top and then 
downwards. It is clear that adjustable steering wheels 
are a sine qua non for driving comfort in cars which 
have to satisfy the needs of tal] and short alike. The 
type fitted to many cars, which is essentially a steering 
column of varying length, is satisfactory in that a tall 
driver usually has long legs and the increase in height 
of the steering wheel in its upward or extended position 
is not unduly great; while the short driver, who 
desires a seating position nearer to the pedal, finds 
that the consequent lowering of the steering wheel 
generally suits his eye level too. While adjustable 
steering wheels are extremely useful, the good designer 
will incorporate means whereby the driver can have 
the angle of the steering column adjusted to his require- 
ments without difficulty. 

Steering-wheel position and driver’s-seat position 
are, of course, intimately connected, and while adjust- 
able front seats have been fitted to all English cars for 
many years, they are seldom found in American cars, 
presumably because they add to the cost, and a 
dollar’s worth of increase in cost per car in the United 
States needs a million dollars’ worth of reason. Any 
trouble is well worth while to get a comfortable seat 
and there is room for a seat which can be raised and 
tipped as well as moved back and forth. The position 
of the driving mirror, if internal, should be about the 
height of the middle of the rear window to give the 
best view of the road astern. Unfortunately this 
sometimes brings it about half-way up the windshield, 
but this is the preferable alternative to a position at 
the top of the windshield, which prevents cars astern 
being seen till they are too close to be comfortable. 

No remarks on safety features of body design are 
complete without reference to ventilation. A lot of 
ink, in fact almost blood, has been spilt on this subject. 
There are few more emphatically expressed complaints 
about cars than those relating to overheated driver's 
compartments. To remedy this, side ventilators are 
applied as evidence that something has been done, 
even if the something is futile. The only remedy for 
a hot driving compartment is that of ensuring that 
there are no holes in the body or floor boards through 
which the air in the bonnet (which in summer may 
attain a temperature of some 160 deg. to 180 deg. F.) 
can percolate—apparently a simple matter, but 
extraordinarily difficult to get seriously regarded. 
It entails well-fitted floor boards with proper glands or 
bellows around all pedals. It should perhaps be 
added that an unlagged aluminium dashboard can act 
as a first-class frying pan, but essentially the above 
conditions are the controlling factor. Given that these 
are fulfilled the problem of body ventilation can be 
tackled as such, and not as a problem in body cooling. 
The American type of hinged triangular front window 
is effective, but constitutes an obstruction to vision, 
an objection which does not apply to the type of front 
window which slides back when closed, leaving a gap 
in the front an inch or so wide which is quite adequate 
and does not create an inward draught. 

Finally, on these leading points of body design, a 
word on bumpers. These should always be of standard 
height and so shaped as to prevent as far as possible 
any hooking or locking with the bumpers of another 
car. 
Before proceeding to comment on features of chassis 
design in relation to road safety, it may be of interest 
to discuss the changed position of the body in relation 
to the chassis which has taken place in the last few 
years. Up till about 1931 it was regarded as a more or 
less cardinal point in car design that the radiator should 
be nearly plumb over the centre of the front wheel. 
In 1931, the Lanchester and Wolseley Companies 
made a departure from this hitherto conventional 
position by moving the radiator radically forward and 
using the space thus gained for increased body accom- 
modation. This move was correct technically in my 
view, for the reason that the old position became 
established when rear-wheel brakes only were used 
and it was desirable to get as much weight on the 
rear axle as possible—a condition no longer applying 
with four-wheel brakes. 
Since 1931, however, designers seem to have proceeded 
on the principle that if a little is good a lot is better, 
and we now see that, in the case of the cheaper, and 
hence more popular, motor cars, the radiator overhangs 
the front axle to an extent which looks extremely ugly 
and brings in its train many difficult mechanical 
roblems relating to steering and front-end stability. 
in fact, the modern motor car seems to have outgrown 
its strength at each end and there will doubtless be 
a reaction in due course. Wheelbase, body space and 
cost are very intimately related, and the desire for 
cheapness of construction and big bodies on small cars, 
has led to the adoption of this fashion, while unfortu- 
nately it has been imitated by makers of high repute, 
who in so doing have forsaken the birthright of the 
leisurely style and beauty of the high-class British car. 
From the safety viewpoint the modern saloon body 
is about as safe a container for the human body as 
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positioned steering wheel can easily produce the 





has been found. It is a frequent occurrence for cars 
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to be rolled over at high speeds on the testing grounds 


of the United States, while serious injury to the driver | turns no acceleration at all into acceleration, i.c., 
The modern pressed-steel body | a change measured by infinity. Thus a relatively small 
scores in this respect, although only suitable for mass | increase in acceleration produces an entirely dispro- 
production owing to the high cost of dies and press-| portionate and very desirable sense of increase in 
| performance. 
This very brief outline of the features in body | acceleration is essential in the interests of road safety, 
and | because of the fact that many dangerous situations can 


is almost unknown. 


tool equipment. 


construction affecting road safety directly 
indirectly, only deals with high spots, for reasons of | 
space. There is reason in saying, however, that to the | 
extent which body design has developed from the 
rectangular prismatic form to that of the modern 
streamline form (which is doubtfully streamline 
in elevation but in no other respect) each detail 
development has been at the sacrifice of some 
amenity for passenger or driver. To the extent to 
which this has inconvenienced the driver it has caused 
elements of danger rather than safety. The American 
car has neutralised many of these effects by sheer 
size, i¢., by taking the prismatic body form and 
enveloping it by the desired curves. In this country 
the desire for lightness and for good appearance in 
small cars has tended to a design which has lopped off | 
the corners of the prism and caused a sacrifice of 
comfort in the interests of appearance. 
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appreciable sacrifice in maximum speed. 
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gear with zero acceleration. A slightly easier gradient 


I would reiterate that good top-gear 


and do arise in which there is no time for gear changing. 

It is also particularly desirable at speeds of 
45-55 m.p.h., in order to pass high-speed motor coaches 
and lorries. While many cars can accelerate to speeds 
considerably higher than 55 m.p.h. in third gear, it 
must be remembered that the torque curve of most 
engines begins to fall off after 3,000 r.p.m. and at 
4,000 to 4,500 r.p.m. may only be about two-thirds of | 
the maximum. Thus the acceleration on third gear at 
4,000 r.p.m. may only be slightly higher than that on | 
top gear at 3,000 r.p.m. with far less in reserve. 

From the viewpoint of average speed and safety | 
there is no doubt that a 10 per cent. increase in | 
acceleration is worth far more than a 10 per cent. | 
increase in maximum speed. What is more, such | 
increases in acceleration do not generally involve any | 
Perhaps in 





For a given style of body and passenger accom- | the future a law will be made to prohibit the disclosure | 
modation covering the range of a 7-passenger limousine | of any car’s maximum speed, and this bugbear of the | 
to open two-seater, the chassis design determines | salesmen and Circe of designers will be relegated to its | case for the manifestation of their nefarious arts, and 
the performance, economy and reliability of the car| proper place in the qualities of a motor car; not that | by short-time demonstration get away with it. 


as a whole. 


The layman might well imagine that by | it is unimportant but that it is not nearly so important 


externa] servo system is that it allows the brake shoes 
to be designed so that their angles of action are well 
removed from the self-locking condition. Braking is 
then dependent upon brute force rather than extreme 
skilfulness in design and super-integrity of the working 
classes. 

The great forces set up in braking make it imperative 
that brake shoes and drums must be extremely rigid. 
All brake drums become oval, to a greater or lesser 
extent, in braking, with consequent ovalling of the 
internal brake shoes. Thus a hard day’s run in hilly 
country may so alter the shape of the brake linings as 
to make them relatively useless for the light applications 
of town driving until these conditions have corrected 
the mating shapes. It is therefore a difficult matter to 
design brakes which are really consistent in operation, 
and it is regrettable that the urge for cheap construction, 
which causes brakes of flimsy design to be used, is not 
relaxed in the interests of the safety, not only of the 
driver, but of all concerned. Brakes on new cars, 
like most other things, can be convincingly good. 
It is after a year or so of use that the difference between 
the sound construction and that designed just to pass 
muster becomes apparent. In general, brakes call fi 
the best that can possibly be done in design and con- 
struction, but too often this is subservient to production 
departments who can only too easily put up a formidable 


Of equal importance to adequate and consistent 


this time chassis design and the design of the units | as popularly regarded. And when all is said and done | braking is the need of good steering qualities. Here 


thereof is so standardised as to make cars as similar | the 


in general behaviour as in appearance, but this is far 
from the case. 
road safety as between one type of car and another. | 
There is probably no mechanism in general use 80 
temperamental as that making up the chassis of a | 
motor car. The differences between cars of even 
identical design may be profound and no small part 
of the duties of a designer lies in the diagnosis of these 
anomalies and contradictions. Two examples well | 
known to motorists are those of front-wheel shimmy 
and brake squeak, each, in the acute rather than the 
chronic sense, being caused by very small differences 
in conditions of operation. 

The primary duty of a car is to be able to start, 
go, slow down or stop under any road condition, 
as and when required. To enable a car to start on a 
steep up gradient it is fitted with a gearbox and rear- 
axle gear for multiplying the engine torque. This is 
essential, otherwise cars would need to be enormously 
over-engined to meet conditions which rarely arise. 
It is somewhat amusing to realise that the torque 
exerted by the engine of a Baby Austin (about 
350 in.-lb.) capable of carrying four passengers any- | 
where, laden weight about 16 ewt., is only about | 
53 per cent. of that exerted by a man weighing 160 Ib. | 
pedalling hard on a bicycle. 

The conditions which have influenced British car | 





In these differences lie the degree of | desired self-satisfying illusion. 


| is the baby car weighing, say 16 cwt. with passengers, 


* compensated ” speedometer, never questioned | 
by drivers so long as it reads high enough, produces the | 


While mobility as measured by acceleration is 80 
essential to safe, considerate and effective driving, it is 
equally important that cars shall have good stopping 
qualities. Until recently the many problems associated 
with braking have taken a somewhat minor place in car 
development. Only 11 years ago a leading engineer of 
one of the largest car producers in the world was 
arguing against the introduction of four-wheel brakes— 
incidentally a British development with a Gallic touch— 
because of the danger of rear collisions. Since then 
brakes on all wheels have become standardised in 
motor-engineering practice. Unfortunately, there are 
brakes and brakes; which is not surprising when one | 
considers the essentials of braking. | 

The problem of stopping a motor "bus weighing some 
124 tons running at 30 m.p.h. at a deceleration of say | 
20 ft. per sec. per sec., i.e., stopping it in approximately | 
48 ft., involves a retarding force applied of 17,400 Ib., 
equivalent to a horse-power absorption by the brakes | 
at the instant of application of some 1,390, or an 
average horse-power absorption of 695 by the time the | 
vehicle has stopped, given that retardation is uniform | 
over the speed range. At the other end of the scale | 











calling under the same conditions for an initial horse- | 


design for so many years, notably petrol and horse- | power absorption of about 84. Modern brakes, necator 


power tax, have driven designers to the use of small | can produce a retardation of about 30 ft. per sec. per 
engines and to compensating for lack of cylinder | sec., 


capacity by high specific power development. 


has been apt to bring the defects of its virtues, in that | high as 334 per ton of car weight. 
idling and slow-speed pulling have not been assessed | to be produced by the driver’s foot, often deficient in 
at their true importance. Too much reliance has been | physical strength, moving through a total of 4 in. 


placed upon gear changing to obtain acceleration. 
Until very recent times gear changing has been gear | 
fumbling, to the annoyance of the passenger and to the | 
terror of the not-too-skilled driver—a state of affairs 
now remedied by epicyclic gearboxes and synchro 
mesh sliding gears. 

It is by no means seldom that safety is a matter of | 
a good clean acceleration at quite low speeds on top | 
gear, when changing down would be useless; for 
example, the ch.ld or dog running out of a gate or | 
hedge when the car is already opposite. Good top 
gear acceleration is essential to road safety and the 
sense of car control so important to ease of mind 
What is good top-gear acceleration ? An examination | 
of road tests shows that this varies from 10 m.p.h. 
to 30 m.p.h. in 7 seconds to 18 seconds, an enormous | 
variation. It may be said that a car with a 10 m.p.h. 
to 30 m.p.h. acceleration in 7$ seconds is luxurious ; 
10 m.p.h. to 30 m.p.h. in 10 seconds, good ; 10 m.p.h. 
to 30 m.p.h. in 15 sec nds, indifferent; and worse than 
that intolerable. Since even a luxurious acceleration is, 
on the level, equivalent to climbing a gradient of 
1 in 8} at a steady speed with no acceleration, it will 
be seen that acceleration on a gradient is a very different 
thing to that on the level. A 10 m.p.h. to 30 m.p.h 
acceleration in 10 seconds is equivalent to climbing a 
gradient of about | in 11 at constant speed, and to an 
acceleration on a grade of 1 in 30 of 10 m.p.h. to 
30 m.p.h. in 18-6 seconds. Thus a 1 in 30 gradient 
reduces the acceleration about 46 per cent., so that it 
only requires a relatively small gradient to turn a good 
acceleration on the level into a very poor one. It 
should always be kept in mind by designers that 
acceleration is extremely sensitive to gradients. All 
cars have a limiting gradient which is climbable on top 


| velocities, 


| taking advantage of inherent servo action, are widely 


| if brakes become fierce, as this causes skidding on any | 


| destructive to tyres at all times. 


so that the horse-power absorbed by the brakes | 


This | at the instant of application at 60 m.p.h. may be as 


This effect has 


or 5 in., so that the braking problem becomes one of an | 
intense study of leverage. 

It is characteristic of leverage problems that high 
pressure between moving pieces, coupled with low 
makes for inefficient mechanism. _ Elimina- 
tion of friction at the point where these conditions 
arise, i.e., at the brake-shoe expander, is, therefore, of 
primary importance in the interest of reducing loads, 
and more important, deflections, in the brake-actuating 
mechanism. One of the most popular types of brakes 
embodies this requirement of high efficiency by using 
a wedge brake-shoe expander with interposed rollers— 
a very important advance in brake-shoe design. The 
hydraulically-operated brake is also highly efficient. 

The next problem is that of how far shall the brake- 
pedal action be multiplied by servo action of the brake 
shoes themselves, or by means external to the brake 
drum. The enormous mechanical advantage given by 
a rope round a bollard has been the theme of many 
braking systems, but car brakes have to hold cars up 
hills as well as down and in not a few brake designs 
the reciprocal relations between the dog and its tail 
are by no means equal. Nevertheless, internal brakes, 





used but are apt to be sensitive to minor variations of 
assembling and to the results of wear. This is dangerous 





again is a subject full of the most complex problems 
which lie principally outside the steering box itself. 
It is necessary that a car should not wander on the 
road, that it should be self-centring, i.e., the steering 
wheel should come back to normal after being turned, 
that the steering wheel should be steady and not 
* fight ” on rough roads, and above all, that it should 
be steerable with the minimum of effort. 

There is also a close relation between front-wheel 
brakes and steering, in that if the wear in front-wheel 
brake shoes is not taken up by adjustment of the 
brake shoes themselves, as distinct from adjustment 
by taking up the brake connections, faulty articulation 
arises, making it possible for the brakes to be applied 
in the act of steering. This can be very embarrassing 
if the front wheels have to be moved in emergency 
through a considerable angle, as in so doing one or 
other of the front brakes is automatically applied. 
Before this fact was realised, it was a common occurrence 
to see a car turning round at full lock with one wheel 
fixed and skidding. 

Independent front springs have done more for the 
cause of good steering than anything else, for the 
reason that the gyroscopic effects of the rotating front 
wheels can be greatly reduced and in some designs 
eliminated. With normal solid-axle construction, any 
rise of one wheel relatively to the other causes a 
gyroscopic kick which strikes at the heart of good 
steering, to say nothing of being the potential cause 
of wheel shimmy. Attempts have been made to use 
dash pots, dampers and spring-loaded connections, 
to eliminate this, but practically in vain. There is 
little purpose in discussing these problems at this time 
in view of the universal imminence of independent front 
springs. Even with these, designers who imagine 
that all steering troubles are overcome automatically 
are destined to have a few sleepless nights, but when 
applied from the viewpoint that each type of chassis is 
a law unto itself—in fact many laws—the fundamental 
truths soon assert themselves. The leading type of 
independent front springs are the wishbone type, using 
coil springs substantially in a vertical position and the 
axle swivel carried in upper and lower forked forgings 
moving about an axis more or less parallel to the 
frame ; and the Dubonnet type in which the springs 


|are substantially horizontal and the axle swivel is 


carried on arms and swings in an are about an axis at 
right angles to the frame. 7 

In the first case, the degree of elimination of gyro- 
scopic kick, which depends on the wheel moving up and 
down truly vertically in end elevation, necessitates 
compromise to avoid tyre scuffing, arising from the 
varying track caused by the vertical movement. The 
case is similar to that of moving a parallel ruler in 
which longitudinal displacement narrows or widens the 
space between the rulers. The Dubonnet system 
avoids this but causes a variation in wheelbase due to 
wheel movement. Each type is satisfactory, while the 
Dubonnet type is capable of being produced as 4 
complete assembly, so that it can be shipped to assembly 
shops and attached to the frame as a complete unit. 

Independent suspension, apart from its most 


surface not capable of absorbing the retardation thus | important bearing on steering problems, has brought 
suddenly applied, to say nothing of being annoying and | with it a re-examination of the suspension problem 48 


The alternative servo systems are those relying upon 
an auxiliary brake which is engine-driven and the 
vacuum system depending upon the inlet manifold 
vacuum, which is, in the author’s view, the most 
consistent and reliable of all. The advantage of the 





a whole. This has been closely studied and reported 
by Mr. Maurice Olley, who has shown that the elimina- 
tion of pitching or ‘“ rocking horse” effects depends 
upon front and rear springs being of approximate'y 
the same frequency—in brief, very soft front springs. 
This all-round softening of suspension brings with ' 
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an undesirable tendency to roll on corners, which may 
manifest itself and add to the agony of the moment 
when it is desired to manceuvre rapidly with brakes 
hard on. The remedy popularly adopted is that of the 
anti-roll bar, which is a traverse bar put into torsion 
when the car rolls, thus resisting this action. Its effect, 
however, is to stiffen the action of any spring working 
alone, a8 when one wheel only goes over a bump. 
Apart from this the anti-roll bar gives the driver an 
uncanny feeling of safety on corners and bends. 

Allied with general stability and the “ safe feeling ” 
is, of course, that of a low centre of gravity of the car 
as a whole. The worm-driven axle is a help in this 
respect as it allows a low flat floor in the passengers’ 
compartment without the mess of propeller shaft 
tunnels, and foot wells, which make entry and exit 
result in a call for acrobatics on the part of the passenger 
and are hard on the aged and portly, who after all, 
find the purchasing wherewithal. The matter of 
low c.g. is also complicated by the necessity for 
allowing ample space under the rear cushion for the 
rise and fall of the rear-axle casing. This movement 
depends upon the weight of the rear-axle assembly, 
particularly the wheels, upon the softness of the rear 
springs and, of course, the bumpiness of the road. 
It is hoped that it will not be long before light wheels 
are regarded as important as light pistons and a 
valuable inch or two saved in the above dimension. 

Not least in the desirable points of a safe motor car 
is that of the transmission system. In spite of the 
many devices for easy gear changing, the fluid-flywheel 
system with the Wilson epicyclic gearbox 
supreme. The inestimable advantages of perfect slow- 
speed operation, rapid and foolproof gear shifting 
without taking one hand off the steering wheel, silence, 
the ability to hold a car on the steepest hill without 
brakes, together with reduction of driving fatigue, are 
given by no other transmission readily available to 
the public. In saying this, I should perhaps specifically 
disclaim any interest at this time other than that of its 
technical virtues. 

So far nothing has been said about mechanical 
reliability. This has reached a very high standard in 
the vast majority of cars and makes. But certain 
general principles involved are worth mentioning. 
Taking for example front-axle parts. The number of 
defective stampings found by polishing and etching 
clearly indicates that makers following this practice 
avoid troubles which are inevitable sooner or later 
where this practice is not adopted. Fortunately, from 
the makers’ viewpoint, they occur later rather than 
sooner, when the car may have changed hands several 
times and the trouble may be ascribed to rough usage. 
The desire for good performance offers a great tempta- 
tion to the designer to skimp things, especially as 
weight costs money in production. 

The matter of accessories has also an important 
bearing on mechanical reliability. These constitute a 
large proportion of the weight and cost of all cars. 
The term accessories, i.e., specialist-manufactured 
parts, includes wheels, tyres, brakes, axle springs, 
dynamos, self starters, batteries, wiring, constant- 
voltage regulators, lighting switches, head, side and 
tail lamps, speedometers, clocks, ammeters, oil-pressure 
gauges, thermometers, steering wheels and control 
mechanism, trafficators, shock absorbers, safety glass 
and body hardware, such as window lifters and locks. 
Each and all of these are made to suit the requirements 
of the motor trade in respect of price and vary from 
the very cheap to the very expensive. 

The difference in cost between the best and the 
cheapest is such as to render the use of the best impos- 
sible on cheap cars, and offers a severe temptation to 
fit the bare minimum on more expensive cars which 
have to sell in a difficult market. Thus, one may find 
two cars of approximately the same passenger accom- 
modation, performance and catalogue specification, 
one being rated at 33 per cent. more in horse power and 
Price than the other. The prospective customer is 
entitled to ask what does he get for the extra price ; 
& question which can only be answered in terms of 
great technical detail often sceptically received. 
Experience shows, however, that, as in most things, the 
more one pays the more one gets, and the motor car 
8 no exception. From the viewpoint of road safety, 
there is no doubt that the overwhelming pressure put 
upon designers to cut costs is an adverse influence. 

So far as accessory design in general principle is 
concerned, there is a lot to be done in lighting arrange- | 
ments to meet the case of night motoring on crowded 
by-pass roads. The single anti-glare light fitted low 
down is a partial answer, but even so, many side lamps 
seem to have a capacity for glare quite disproportionate 
to their size. A white or light coloured top finish to 
all roads would, of course, vastly reduce the very 
Serious and, in fact, major risk of collision with cyclist 
i pedestrian at night, and the utmost pressure should 
e brought to bear upon all road authorities to this 


end 


Given that collisions do occur, the risk of fire is 
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with incredible rapidity and often with appalling 
consequences. While from the practical viewpoint the 
statistical risk isa minor one, it is, in my view, sufficient 
to justify considerable research for its reduction. It is 
possible that some inertia operated device might be 
contrived to cut out the battery and tank connections 
at the instant of a crash. The use of a flame trap as 
fitted on aero engines is also recommended. In passing, 
it may be worth while mentioning that if an under- 
bonnet fire does occur, the right thing to do is to stop 
the car as quickly as possible, leaving the engine racing 
so that the flames are drawn into the inlet pipe. 

So far nothing has been said about silence, perhaps 
the most precious quality of all in the make up of a 
motor car. There are four general types of noise to 
be defeated—engine, gears, chassis and body, the last 
often a consequence of the first three. Engine ncises 
can be divided into two categories, gas and mechanical. 
In these days there is no excuse for gas noises, either 
inlet or exhaust. The difficult problems connected 
therewith have been well solved and are available in 
mass production devices at no extra cost than their 
ineffective predecessors. Mechanical noises, coming as 
they do within the scope of the individual designer, 
are subject to the mentality which will put up with a 
lot of noise for the sake of a questionable increase in 
power. While super-power development appears to be 
more easily attained by sloppy fits than otherwise, 
the effect seems to be very little reflected in actual 
road performance. In general, the elimination of 
mechanical engine noises depends upon close-fitting 
pistons, the minimum permissible bearing clearances 
and cai studied valve-operating mechanism. In 
the latter advantage should be taken of the logic of the 
backed-off cam profile, as a means of eliminating tappet 
clatter. This artifice can be safely extended far more 
than is now practised. Gear noises, both in gearbox 
and rear axle, are still a bugbear, in spite of gear 
grinding and the use of spiral gears in gearboxes and 
axles. Even the worm drive seems to have acquired, in 
recent years, the noisiness of its protagonists. If it 
could be said that gear noise was a function of loading 
there would be a much better case for the study of the 
many problems of gear mounting than is now apparent. 
Unhappily, gears seem to make almost as lan pter en 
when idling as when loaded and the solution would 
appear to be in the development of gears in which one 
tooth engagement definitely does not cease until 
another has started. Few things are more impressive 
in the study of car noises than the fact that if a 
10-h.p. engine were started up in this room and run at 
4,000 r.p.m., equivalent to 60 m.p.h., my voice would 
be inaudible, while if a barely passable 100-h.p. rear 
axle were on its silence testing rig it would cause no 
inconvenience. Yet in a car such an engine may be 
inaudible and the axle may produce a distracting 
disturbance. 

Chassis noises are, in general, due to defective design 
and workmanship, end play of springs on their shackles 
being a prevalent offender. The remedy is a careful 
study on a car-shaking machine and the application 
of elementary mechanics. Body noises, as has been 
mentioned, are often the consequence of engine, gear 
and chassis noises amplified by the box-like form of 
the body itself. The disturbances to which the body is 
subjected are those due to road roughness and jolts 
and the relatively high-frequency vibrations that these 
may induce in the frame as a whole. In addition are 
the very high-frequency vibrations caused by engines 
and gears. These latter have been greatly reduced by 
rubber mountings at the cost of intensifying frame 
vibrations, for the reason that the rubber mounted 
engine does not form a frame stiffener. In spite of all 
the chassis designer has done, it is necessary for bodies 
to be studied acoustically and to incorporate sound- 
deadening materials. 

Fortunately, the desire for silence by the public is 
such as to justify commercially the expensive research 
to attain it. Few motor-car qualities are more important 
in the interests of road safety. While the ear accom- 
modates itself to continuous noise the fatigue effects 
persist, in fact become worse, because a continual buzz 
or droning can itself induce sleepiness in the driver, the 
most dreaded effect of all, and more likely to affect 
the expert than the novice. In a really silent car the 
driver’s audition is greatly increased ; he can hear cars 
astern at a considerable distance and be ready to be 
passed, rather than waking up to it when the passing 
car is under his right elbow. Nothing increases the 
feeling of safety and control more than silence, and the 
confidence given to the driver inclined to be nervous 
can easily make the difference in emergency between 
panic and cool action. 

It may be appropriate to conclude this paper by 
referring to a few points in driving which should be 
observed by those who wish to keep their licence clean. 
They are necessarily based upon personal experience, 
for all driving is a matter between the driver and his 
eonscience :— 





always present. 


If a fire starts, it usually proceeds 


(1) When starting for a long drive let sufficient time 
elapse to get used to the tempo of the car, #.e., for the 
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first half-hour or so let the car drive you before you 
drive the car. (2) Never steer into a closing gap. 
(3) Always be prepared to stop inside the distance you 
can see safely ahead. (4) Keep to the left. In an 
accident the left-hand berth is a powerful weapon of 
defence. (5) Learn to drive as close as ever ible 
to the left. (6) Never apply brakes without looking 
into the mirror. (7) If sleepy, go up a side road and 
sleep, don’t wait till the horn of the oncoming car 
wakes you up. (8) Consider yourself responsible for 
all your actions and that everyone else is the victim of 
hereditary lunacy. 

Night driving deserves a paper for itself. Those 
whose duties cause them to drive regularly on arterial 
roads during the winter know the unnecessary dangers 
im upon the motorist by blind stationary lorries, 
well-nigh invisible cyclists, and the glare of cheap 
headlights operated on the malignant dip and black-out 
system where so often the dip is only an alteration in 
inclination from the heavens into the oncoming 
driver’s eyes. The correct adjustment of headlights is 
often an awkward job and should be capable of being 
done easily and precisely. 

If this paper were on the subject of Roads for Car 

Safety instead of Cars for Road Safety, it would be 
possible to enlarge upon the iniquity of dark road 
surfaces, often badly drained, of street lighting systems 
worse than useless, of arterial roads of inad te 
width with gradients making lorries invisible at short 
range, of deep kerbs difficult to see in rain, i 
keeping to the left highly dangerous. All these and 
more, were this the occasion. Looking at the problem 
of road safety generally, there is more to be done by 
improvement of the road itself, using the word in its 
broad sense, than by the motor designer and manu- 
facturer. Nothing in the world can fix 
for a cross-road accident except the roundabout or the 
use of the word STOP, so that it means something, 
instead of the feeble HALT so timorously applied at 
present. Neither, unfortunately, can the car designer 
do much to prevent the accidents which occur from 
foolish driving of the type which approaches a bend 
or corner far too fast and can only get round crab- 
wise. 
Too often bad driving is the result of speed intoxica- 
tion, as may be observed returning from a road race 
when people who should know better try to emulate 
what they imagine is the dash and daring of the racing- 
car driver. They do not realise that the “dash and 
daring ” are really the skill and caution associated with 
the professional billiards player, cricketer, or in fact 
any expert. Fortunately this madness, usually 
associated with inexperience regardless of age, wears 
off, but it is hard on the rest of the community while 
it lasts. 

Even with all the possibilities of improvement to 
individual types of cars and cars in general, the modern 
motor car is a triumph of engineering design and 
construction. It has not happened by accident but by 
prolonged study of fundamental principles, and not least 
by continual observation of operating conditions and 
the operator, to say nothing of harnessing almost the 
whole resources of industry and industrial science 
The motor-car industry from the beginning has had 
to fight against insensate prejudice and against 
taxation so staggering that foreigners will often refuse 
to accept the figures without proof. It has had to pay 
its way and it has done it. It has brought inexhaustible 
benefits to the whole of the community, including 
non-motorists, yet all legislation in respect of safety 
seems to disregard this elementary aspect of the 
matter. sal 

Is it too much to suggest that the road authorities 
and the non-motoring community consider their own 
responsibilities in regard to the problems of safe road 
usage 7? 

Comparing the motor car with the road, we have a 
classic illustration of the benefits conferred upon the 
public by the commercial system of competition and 
the struggle for existence against that of public owner- 
ship and departmental operation in which, short of 
the rankest incompetency, everyone is sure of his job 
for life. And who cares? 








TIMBER-KILN OPERATION. 


Ly a former article on the subject of timber drying* 
allusion was made to further experiments, In various 
methods of kiln drying, which were in progress at the 
Forest Products Research Laboratory. These are now 
described in Methods of Kiln Operation by Mr. R. G. 
Bateson, issued as Forest Products Research Record 
No. 19. (Seasoning Series No. 4.) and published by the 
Department of Scientific and Industrial Research.f 
The object of this work has been to facilitate comparison 
between methods differing from the normal, already 
explained in the article previously alluded to, namely, 








* See ENGINEERING, vol. cxliii, page 408 (1937). 
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of raising the temperature whilst lowering the humidity 
of the air circulating through the pile as the timber 
dries. 

From experience gained it has been possible to frame, 
for most common timbers, ‘* Drying Schedules,” which 
determine the optimum temperatures and humidities 
to be used at various stages of kiln operation. The 
most important method tested appears to have involved 
the operation of the kilns during the day period only, 
leaving them to cool down during the night, in this way 
meeting cases where night operation is impossible or 
inconvenient. 

The timber used was home-grown Beech (Fagus 
Sylvatica L.) sawn into 2-in. planks and left unedged, 
and batches of 300 cub. ft. were employed throughout. 
In order to limit the variables as far as possible, where 
it was impracticable to obtain all this timber from one 
locality, care was taken to select what was reasonably 
comparable. It is hoped to repeat some of the experi- 
ments with other common but beech was 
chosen for the first tests, as a good average hard 
wood, moderately refractory in drying, and likely to 
bring out any ill effects set wp by any particular method 
of drying employed. Two compartment-kilns of the 
internal-fan type were employed one had 
circulation, having fans and heating pipes placed 
above the timber pile, and the other, a basement type 
internal-fan kiln with, as the name implies, the equip 
ment beneath the timber pile 

Both kilns were approximately 22 ft. long by 10 ft. 
wide by 10 ft. high with brick walls, concrete floors and 
ceilings. The cross circulation kiln has the advantage 
of being reversible in air-circulation and in humidifying 
This also is possible with the basement, internal-fan 
kiln, although this kiln is primarily designed for use 
of the air in direction. The circulation 
kiln was employed for the first testings in which the 
air circulation was reversed daily during the 24 days to 
30 days’ period for complete drying, but no apparent 
improvement in results was observed as regards rate of 
drying or of warping, checking and splitting. Both 
the normal and experimental methods produced an 
average drying rate of about 2-38 per cent. moisture 
content, daily, resulting in a total reduction to zero 
from above 50 per cent. on entry ; the humidity of the 
air was reduced from 80 per cent. to 25 per cent. 
during this period while the air temperature was 
raised from 49 deg. C. to 57-5 deg. C. 

In the next experiment temperature was continuously 
varied up and down between certain definite limits 
the initial temperature was raised to 65 deg. C. and 
then allowed to cool to 45 deg. C., a period of about 
8 hours elapsing between these limits of oscillation. The 
rate of drying was not increased 

In a further test the humidity instead of the tem- 
perature was varied, during a cycle of 5 hours and 
6 hours, from 80 per cent. to 70 per cent. but the only 
apparent gain was that warping was not so severe. 

ne two next experiments were designed to ascertain 
what results would follow from closing down each type 
of kiln for 14 hours each night, as in cases where it is 
not desirable to keep up steam They proved that 


species, 


cross 


one cross 


| are susceptible to it 


| 


when the kilns were in operation for a little more than 
40 per cent. of the whole drying period, the timber took 
less than 30 per cent. longer to dry out, other conditions 


such as splitting and warping, being about the same 


as with continuous working. It thus appears that 
alternating forced and natural air circulation has no 
disadvantages where the longer operation is counter- 
balanced by convenience 

The last experiment recorded in this report was on a 
method developed at the Forest Research Institute, 


Dehra Dun, by Dr. S. N. Kapur, and claimed to be | 


successful in dealing with Indian laurel, a refractory 
timber developing severe moisture gradients when 
dried by the ordinary method. This method is a com- 
bination employing variation in temperature 
humidity applied simultaneously. The experiment, 
however, was abandoned when it was found that, with 
beech, the method offered no advantages, while 
degrade from splitting and checking was found to be 
very severe. It is proposed, however, to repeat this 
experiment in the future with other common timbers. 








CROSS-BELT MAGNETIC 
SEPARATOR. 
MAGNETIC separation once confined to such straight- 
forward processes as picking iron out.of foundry sand, 
is nowadays much more widely employed, seeing that 


The degree of magnetic attracti- 
bility, however, varies enormously ; thus, taking iron 
as having a value of 100, barium carbonate (Witherite), 
used in the manufacture of plate glass and porcelain, 
and for a number of other purposes, has only a value 
of 0-02. The low-value mineral cannot, naturally, be 
dealt with in a machine designed for handling iron only, 


and | 


to above, a value of 40-18, and, in consequence, a 
fairly low-power magnet is all that is needed. The 
second magnet in the range is more powerful, as its 
function is to remove ilmenite, value 24-7, while the 
third magnet, of considerably greater power, extracts 
the feebly-magnetic monazite from the sand, which is 
then rejected as having no commercial value, As 
regards construction, the mechanical parts of the 
machine call for little description. The feed belt is 
of the flat type, with a movable head pulley for 
tensioning, the upper strand of the belt being, however, 
supported on a small roller immediately in front of 
the feed discharge. The material, in a dry granular 
condition, is fed positively by chain-driven roller gear 
in the lower part of the hopper, and is evenly distri- 
buted across the width of the belt, which may be 6 in. 
to 48 in. according to the size of the machine. The 
feed hopper is seen at the left of the illustration. The 
cross-belts are of the flat type and are provided with 
tensioning gear.. The lower strand is the delivery side 
and runs partly over the receiving hopper for th 
separated material. 

The magnetic equipment consists for each unit of a 
horse-shoe electro-magnet above the top strand of the 


| feed belt and the bottom strand of the cross belts, with 


a similar electro-magnet directly below these strands, 
and having its poles exactly in line with those of the 
upper magnet. But the poles of the upper and lower 


| magnets differ markedly in form. Those of the upper 
some fifty mineral:, most of them of industrial value, 


and separators of particular construction are, there- | 


fore, needed. An example of a recent machine of this 
type is the Rowand-Wetherill high-intensity magnetic 
separator, manufactured by Messrs. Dings Magnetic 
Separator Company, 90, Smith-street, 
Wisconsin, U.S.A., one of which is shown in the accom- 
panying illustration. As will be clear from this, 
the machine is of the belt type, a feed belt running 
longitudinally through it with transverse cross belts 
between the poles of the separating magnets for re- 
moval of the separated material The number of these 
belts and magnets varies according to the nature of 
the material dealt with. In the example shown, there 


| pole. 


Milwaukee, | 


are four magnetic units and eight cross belts and | 


receiving hoppers. 

It should be understood that the magnets thus 
arranged in series are usually of different strengths, an 
arrangement permitting the separation from one another 
of materials having different magnetic permeabilities, as 


magnets are wedge-shaped in cross-section, the ridge 
of the wedge running transversely to the feed belt and 
for its full width. The poles of the lower magnets are 
flat, and also extend for the full width of the belt. The 
upper and lower facing poles are, of course, of opposite 
polarity. The object of the ridge on the upper poles 
is to increase the density of the magnetic flux in the 
region of the cross belt, the lower strand of which 
passes above the feed belt and, therefore, nearer to this 
The lines of force between the poles converge, 
therefore, and a conventional representation of them 
would, in cross-section, appear as a triangle. Both 
belts pass through this magnetic field. The arrange- 
ment has been found to provide a particularly effective 
separating action. The magnetic material on entering 
the field is picked from the upper surface of the feed 
belt, and is held against the lower surface of the cross 
belt as long as the material is in the magnetic field. 
On leaving the field as the belt travels, the separated 
material is released, but its momentum is sufficient to 
deposit it into the collecting hoppers without loss. 
Some details visible in the illustration remain 
be noticed. The difference in power of the successive 
magnetic units from left to right is noticeable from the 
differing size of the windings and of the cross-belt 
pulleys, the latter being required to enable the belt 
strands to clear the poles. The construction of the 


well as the separation of magnetic materials from non- | upper pole on the discharge side will be clear from the 


magnetic materials. The separate removal of the 
strongest as well as the very weakest magnetic materials, 
is thus effected. 


magnet 


For example, in the treatment of | , ‘ 
monazite sand, magnetite is removed by the first | ence of the magnetic field, as the cross-belt carries the 
This has, using the comparative scale referred | separated material away. 





first magnet, that is, the one on the left. This is 
shaped with a horn, in oe not unlike that if 
an anvil. The purpose of this is to decrease the influ 


The worm gear seen on t 
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top of the frame enables the distance of the upper poles 
from the cross belt to be varied as required by differ- 
ences in size or magnetic permeability of the material 
handled. A rheostat on each magnetic unit provides 
for variation in the current strength. As a rule, each 
unit deals with one product at both its pairs of poles, 
thus, the four-magnet machine illustrated will remove 
four products though there are eight hoppers. Machines 
have been built with as many as 16 cross belts, that is 
eight products. The speeds of the belts are regulated 
to suit the material being handled and in general the 
most satisfactory operation of the machine is obtained 
by careful initial setting of all adjustments. The out- 
put capacity on the same material naturally varies 
with the condition of the material as to granular size, 
&c., and for the same machine varies with different 
materials. 








HOT - METAL PRACTICE IN FIVE 
MELTING SHOPS ON THE NORTH- 
EAST COAST.* 

By W. Geary. 
Tuts paper is designed to give a short account of the 
gress observed during the ten years during which 


the author has been actively associated with the hot- 
metal open-hearth basic-steel process, and to describe 


cranes. There are three railroads in this bay, connected 
at various points, and, with the exception of dolomite, 
the whole of the cold materials for both the mixer 
and the furnaces are set on these roads. The furnace 
bay is 64 ft. wide and served by two 5-ton overhead 
revolving charging machines ; one has a 5-ton and the 
other a 25-ton auxiliary hoist, which serve to tilt 
the blast-furnace metal ladles at the mixer. A railroad 
runs through the furnace bay close to the furnaces. 
This is convenient for any materials that it is desired 
to bring up ready loaded into charging boxes ; on it 
are brought also crushed dolomite and the materials 
necessary for repairs and rebuilds. 

The casting bay is 465 ft. long and 79 ft. wide. It 
has two 100-ton casting cranes, each with two 25-ton 
auxiliary hoists, one at each side of the main hoist. 
All casting is done on cars, the ladle being held by the 
crane. A casting platform runs the whole length 
of the bay. The stripper bay is 225 ft. long and 79 ft. 
wide. It is provided with one 5-ton stripper crane, 
and three through railroads and one short road. There 
is good accommodation for mould storage. 

Mizxer.—The rated capacity of the mixer is 400 tons. 
It is hydraulically tilted. The principal dimensions 
are: Length between blocks, 43 ft.; width inside 
lining, 16 ft. 6 in. ; bath depth from foreplate, 5 ft. 8 in. 
Reversing is done by drum and butterfly valves. 





WATER-COOLED PORT BLOCK CASTING 


The fuel used is producer gas and coke-oven gas, the 
producer gas entering 
through an ordinary gas 
port. A water-cooled tube 
lies along the floor of 





the gas port and adds 
the coke-oven gas to the 
producer gas at the 
mouth of the port. This 





















































coke-oven gas tube will 
supply sufficient gas to 
work the mixer in an 
emergency ; and in the 
past when repairs have 
been urgently needed to, 
perhaps, checker or slag- 
pocket roofs, and it has 
been wished to keep the 

















mixer in service, the 
port block at the bad 
end has been moved 
back, a brick dam built 
to ‘seal the end of the 
vessel, and coke-oven gas 
admitted through the 
tube in the good end. 
The mixer has on occa- 
sion worked three days 
in this way, not very ac- 
tively certainly, but well 
enough to give the fur- 











naces the benefit of its 
storage capacity. 
As has been indicated, 














jz 


= — ZZ 


’ Ee 


re iar 7 











——— @ Vp 

oa TW <<<Z7Z, 

VY => Ss KZ, > 
Wis Pins = ZZ, 

Z ; os ng 

1 ZZ es ek 
Fig. 8b. GY Ls en 
Uy LE ae 

Y, Ly, 


Comes “ENGINEERING” 


(6103.8) 


the details of the operation as carried out at the present 
ume in five melting shops in the district. 

I. Acklam Melting Shop.—This plant of a mixer 
and three tilting furnaces has run continually since 
1923, and its output in 1924 was 1,400 tons from each 
furnace, and in some cases over 1,600 tons per week. 
The plant, during the last nine or ten years, has been 
worked to capacity. It has made over 6,300 tons of 
ingots a week, nearly all in small sizes, that are rolled 
in the adjoining mill, the output of which is about 5,200 
tons a week of sheet bar, soft billets and small sections. 
The output of the plant when the three furnaces are 
working is more than the mill can use, but a stock has 
to be accumulated against the time when there is a 
furnace off for repairs. About 80 per cent. of the out- 
put is of under 0-13 per cent. of carbon, and the 
ereater part of it is rimming steel. 

The loading bay of the melting shop is 375 ft. long 
and 44 ft. wide. It is served by two 5-ton magnet 


* Paper read before the Iron and Steel Institute at 
sbrough, on-Wednesday, September 15. 
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the port blocks are mov- 
able. They are normally 
not moved, however, 
since the end of the vessel and the face of the port block 
are both circular and meet face-to-face with circular 
castings, around which a 6-in. strip is fastened. There 
is no loss of gas or breaking of draught when the vessel 
is tilted. Metal is brought from the blast-furnaces 
in 30-ton ladles, which are set on the railroad that runs 
close along the charging side of the furnaces. The 
ladle is mounted on its carriage by a double trunnion. 
Normally, full or empty, the ladle distributes its weight 
between the two trunnions, and for emptying it moves 
about that trunnion nearer the mixer, the 25-ton auxi- 
liary of the charging machine lifting the bottom of the 
side of the ladle remote from the mixer. The outgoing 
metal is poured into a 60-ton ladle that stands on a 
weighbridge which has its beam on the charging- 
platform level. It is poured into the steel furnaces 
by the casting crane. 

The mixer is worked as actively as possible. It 
will melt easily 1,000 tons of cold material a week, 
and usually it is necessary to put about this amount 
through, the average weekly amount fora three months’ 
period being 950 tons. Of this amount, about 62 per 


TABLE I.—Composition of Metal Entering and Leaving Mizer 


Fit EEA 5 
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| | 
C. Si. ee | Mn. 
| Per | Per | Per | Per | Per 
| cent. | cent. | cent. | cent. | cent. 
Metal entering mixer | 3-60 | 0-79 | 0-06 1-67 } 1-42 
Metal leaving mixer ..| 3-20 | 0-46 0-053! 1-54 | 1-22 
| 





cent. is scrap, the remainder being pig, old moulds, 
&c. The cold charging is regulated according to the 
requirements of the steel furnaces and the availability 
of the charging crane. Some limestone is charged, 
but the ore additions are kept as low as possible. 
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The figures in Table I give the average composition of 
the metal entering and leaving the mixer, The fuel 
consumption is: Coal, 0-47 cwt. per ton of ingots ; 
coke-oven gas, converted to coal], 0-26 cwt., making a 
total of 0-73 cwt. of coal per ton of steel ingots. 

Furnaces.—Of the three tilting furmaces, one that 
was converted from a mixer is of 250 tons capacity ; 
the other two are of 230 tons. The 250-ton furnace 
has a semi-cylindrical shell and coned ends, There 
are five doors on the charging side, three used for 
charging, and the two end ones, which are smaller, for 
fettling and inspection. The roofs are of silica, with 
12-in. and 15-in. ribs and a 15-in. panel over the middle 
charging door and over the tap-hole. On one furnace 
a l-in. water pipe has been laid along the skewback 
channel at the charging side. The port blocks are 
carried complete in a cradle that may be lifted by 
hydraulic rams to allow the dipper plates to clear the 
edges of the water-seal tanks that surround each uptake. 
This need be done only when it is desired to move 
the port blocks right back ; a 4-in. movement may 
be obtained with the water seal unbroken. Each end 
of the vessel carries a water-cooled casting curved to 
the arch of the roof and adjacent to it, and two side 
chills that match the slope of others on the port block. 
A drawing of the arrangement of the chill castings 
on the port block face is reproduced in Fig. 4. The 
gas-port arch is preserved by the torpedo cooling tubes, 
the nose ends of which are held in position between two 
arched pipes. The torpedo tubes are firmly held to 
the outside framework of the port block; there is 
44 in. of brickwork both above and below them. 
Two of the furnaces are reversed by drum valves 
and butterfly valves: the third has Blaw-Knox gas 
and air valves. The consumption of cooling water 
on each furnace is 750 gallons per minute; salt water 
is used, pumped directly from the river, The make 
for the last four years has been principally sheet bar 
and soft billets, the proportion for the last year being 
sheet bar 79-7 per cent., and billets 20-3 per cent. 
Most of the sheet bar is rimming steel of various 
grades, and much of the soft billet tonnage is also 
rimmed, The record outputs are: Shop, 6,315 tons ; 
250-ton furnace, 2,357 tons; and the 230-ton furnaces 
2,326 tons and 2,205 tons per week, 

The steelmaking practice is designed so that soluble 
slag may be produced. Only two ladles of steel can 
be tapped at a time, so the interval of 35 minutes 
after the first two ladles have been taken off is used 
for fettling the ends of the banks. After the last 
two ladles have been tapped off, about 6 tons of the 
finishing slag are removed, the rest being left to form 
the basis of the primary slag of the next charge. Into 
this slag about 5 tons of burnt lime are charged, with 
about 22,tons of Swedish ore, and this is followed by 
half of the scrap, The rest of the ore and lime are 
next charged, about 14 tons of ore and 4 tons of lime, 
and the remainder of the scrap, This is complete 
about 5 hours from tapping, and the whole of the mixer 
metal is added, which is usually done in four instal- 
ments, and the furnace is full about hours from 
tapping. All the steel being required soft, the furnace 
is charged to melt at about 0-70 per cent. carbon. 
During melting, about 6 tons of slag are allowed to 
run off. The charge is usually melted about 13 hours 
after tapping. After melting, the bath is fed down 
to about 0-40 per cent. carbon, and the greater part 
of the slag is removed. 

A new slag is made with lime and scale, and is 
gradually built up while working the carbon down 
to the required specification. The burden is always 
fairly free from sulphur, and no trouble is experienced 
in removing the phosphorus. The bath is tapped 
under a boiling but limey slag. Additions of double 
deoxidisers may be made to the bath in the case of 
non-rimming steels, To rimming steel, additions of 
aluminium are made to the ladle in accordance with a 
scale based upon the carbon content of the bath and 
the iron content of the slag. This addition provides 
almost standard conditions when teeming rimming 
steel, and only very occasionally has a controlling 
addition to be made in the moulds, 

The ladles are of 75 tons capacity, and lined with 44-in. 
Durham firebrick backed by a 1}-in. split. All steel 
is top-poured, The gas plant consists of a bank of 
20 static water-bottom producers of 95 sq. ft. hearth 
area. Five are isolated to each furnace; normally 
at present only two per furnace are working. They 
are mechanically fed, but hand poked and cleaned. 
The total fuel consumption expressed as coal over the 
six months’ period ending January 2, 1937, including 
the mixer and all lighting-up fuel, is 4-21 cwt. per ton 
of steel, Deducting the mixer figure of 0:73 cwt., 
the consumption on the furnaces, including lighting up, 
is 3-48 cwt. per ton. 

Il. Britannia Melting Shop.—This plant serves the 
Britannia section mills, and nearly all the cnamye 04 is 
structural steel. The present output averages about 
4,800 tons a week and rises to just under 6,000 tons 
a week. A new 500-ton active mixer has been con- 
veniently placed in the centre of the shop, and the 
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present working furnaces are a 250-ton tilting furnace, 


two 100-ton fixed furnaces (one built completely of 
“* Radex "’), and two 55-ton fixed furnaces. The load- 
ing bay is 858 ft. long and 30 ft. 6 in. wide, and is 
spanned by four 34-ton magnet cranes. The furnace 
bay is 1,091 ft. long and 52 ft. wide, and houses six 
furnaces and the mixer. It is served by four 3}-ton 
revolving overhead charging cranes. The casting 
bay is 1,091 ft. long and 47 ft. wide, and is served by 
four 75-ton casting cranes, which hold the steel ladle 
for casting and deal with metal in and out of the mixer. 
Three 10-ton steam jib cranes do the setting of moulds 
and stripping. 

Mizer.—The erection of the 500-ton mixer was 
commenced in the autumn of 1936, and it was lit up 
early in 1937. Its principal dimensions are: Overall 
length, 81 ft.; length from block to block, 57 ft. ; 
width, 15 ft.; and depth in the centre, 6 ft. 6 in. It 
is hydraulically tilted, and the gas may be kept on 
during tilting. The bottom is 18 in. of magnesite 
brick with 1 ft. of dolomite. Linings are 18 in. of 


silica in front, and 18 in. of metal-case magnesite at the | 


back. There are three charging doors and two smaller 
end doors in the front; all these doors have water- 
cooled jambs and arches. There are two doors in the 
back, one at each end, for inspection, fettling and 
charging hot metal. All the doors are hydraulically 
operated from the melters’ central control point. 

eating is effected by producer and coke-oven gas. 
The producer gas is taken from the common main, 
and the coke-oven gas is added by means of a long 
water-cooled tube lying along the inside of the gas 
port. Metal is brought from the Acklam blast-furnaces 
in 28-ton ladles and is poured into the mixer by the 
casting crane. The metal is poured out of the mixer 
into a 50-ton ladle. About 1,000 tons of cold material 
per week are melted in the mixer ; this is necessary to 
rovide the amount of molten iron needed by the steel 
urnaces, since the blast-furnaces send only about 
2,700 tons a week. A little limestone is charged to 
keep the slag in condition, but no ore, the refining 
that is obtained, as shown by the analyses of the metal 
in and metal out of the mixer, being effected by cold 
chargings. The following are the average compositions 
of metal entering and leaving the mixer : 


| c. Si. | 8. P Mp. 

Per Per Per Per | Per 

| cent. | cent. | cent. | cent. | cent. 

Meta! entering mixer | 3-60 | 0-78 0-053} 1-66 | 1-36 
Metal leaving mixer 3-20 | 0-46 | orn 1-44 | 1-03 











Purnaces.—The tilting furnace is, in general, similar 
to the Acklam furnaces. It has sloped back and front 
walls, a back lining of 18 in. of metal-case magnesite 
at the slag line, thinning out to 14 in, at the skewback, 
and a front lining of 18 in. of silica with metal-case 
magnesite pillars. The roof is of silica, 12 in. thick, 
with 15-in. ribs. The port blocks are in every respect 
similar to those of the Acklam furnaces (Fig. 4). 

The two 100-ton furnaces are in many respects alike. 
One is built with silica in the usual parts ; in the upper 
structure of the other, everything above the slag 


_— roofs, except the bottom itself, is built of Radex. | 


© roof is not in straight courses, but is bonded ; it is 
12 in. thick with 15-in. ribs, and is held at the tapping 
side on a spring-loaded skewback. Across the arch 
of the roof run channels curved to the contour of the 
arch, carrying longitudinal channels that form the 
bearing surface for a series of screws by which the 
rise of the roof can be regulated. The whole arrange- 
ment ensures that the contour of the roof is maintained 
right up to the end of its life, The front lining is of 
Radex, as is the sloped back wall. There are three 
charging doors with water-cooled jambs and arches, and 
two small doors at the ends. Two wickets are provided 
in the back lining for inspection and charging hot metal. 
The port blocks are fitted with Moody water-cooled 
ports, details of which are shown in Figs. 8a and 8d, 
page 359. This port has been made in many sizes 
and is at present built into nine furnaces. It has 
given good results, as it has preserved the flame direc- 
tion right up to the end of the campaign and saved 
refractories while increasing the output. The 55-ton 
furnaces have nothing out of the ordinary except 
Moody ports. The record outputs are: Shop, 5,920 
tons; 250-ton furnace, 2,362 tons; 100-ton furnaces, 
1,661 tons ; 55-ton furnaces, 1,071 tons per week. 

The steelmaking practice on the tilting furnace is 
precisely similar to that used on the Acklam tilting 
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| starts usually with about a quarter of the limestone, 

about 3 tons, followed by about two-thirds of the total 
|serap. Then half the mixer metal is added, and the 
| remainder of the limestone and the necessary ore are 
| charged, followed by the remainder of the scrap. This 
is followed by the other half of the mixer metal ; 
| this time will be about 3$ hours to 3} hours from start- 
| ing to charge. During melting, slag is kept on for 
at least an hour, preferably two hours, but about 
4 tons of slag are allowed to run off before the charge 
settles down. The bath is usually settled down, but 
not thoroughly melted, about 8 hours from starting. 
The carbon is judged, the usual melting sample being 
between 0-65 per cent. and 1 per cent. carbon, and 
ore and possibly a little lime are fed until the carbon 
is estimated to be about 0-50 per cent. A sample is 
then sent for analysis, and, if from the phosphorus 
content of the sample and the appearance of the slag 
it seems desirable, as much slag as is thought necessary 
is run off. A new slag is made with lime, scale and 
| fluorspar, and usually both the sulphur and the 
phosphorus are removed quite readily. Later additions 
are made to keep the slag on the boil but sufficiently 
basic. The steel made is almost all of structural 
quality, and as soon as the carbon is 0-16 per cent., 
or under the charge is tapped. Additions are made 
normally in the ladle, except in the case of steels for 
special requirements, alloy structurals, &c., when 
the greater part of the additions may be made in the 
furnace. The foregoing account describes the working 
of a charge in one of the 100-ton furnaces. Similar 
procedure is followed with the 55-ton furnaces, except 
that in charging no metal is ever put in until all the 
cold material is charged. The 55-ton furnaces make 
any alloy steels that may be required. 

The standard fuel used in this plant is producer gas. 
The only use made of coke-oven gas is for warming 
up furnaces before gassing, and on the mixer as 
described. The gas plant is composed of a single 
bank of eight 2-ton Morgan producers; two of them 
are separated for serving the mills, the remaining 
six providing all the gas needed for the steel furnaces. 
The total fuel consumption over the six months’ period 
ending January 2, 1937, including the mixer and all 
lighting-up fuel, is 4-84 cwt. per ton of steel. 


(To be continued.) 








BLAST-FURNACE FIELD TESTS. 


Tuk first of a series of reports on blast-furnace field 
tests, submitted by the Blast-Furnace Reactions 
Research Sub-Committee to the Blast-Furnace Com- 
mittee of the Iron and Steel Industria] Research Council, 
was presented for discussion at the autumn meeting 
of the Iron and Steel Institute, at Middlesbrough, on 
Wednesday, September 15. The Report, whichis in the 
form of a bound volume of 98 pages, embodying nume- 
rous tables of data, contains a detailed account of an 
investigation of a blast-furnace smelting principally 
Lincolnshire ores at the Frodingham Ironworks of 
Messrs. The Appleby-Frodingham Steel Company, 
Limited. The furnace investigated was engaged in 
making basic iron, and during the investigation its 
dimensions were as follows :— 





Height... " 80 ft. 
Hearth diameter 14 ft. 6 in. 
Bosh diameter 21 ft. 
Bosh height 13 ft. 3 in. 
Throat diameter 17 ft. 
Bell diameter : . oe 19K. 
Height from tuyeres to stock line ... 60 ft. 3 in. 


The furnace had been relined and blown in in 1926, 
and when the present investigation commenced, the 
furnace had been in operation for nearly nine years, 
so that the lining had worn somewhat. The provision 
of cigar-shaped stack coolers enabled estimates to be 
made of the thickness of the wal] on each occasion 
when a cooler was changed. The furnace had three 
stoves, all operated on cleaned gas, containing about 
0-01 grain of dust per cubic foot, the normal stove 
periods being 2 hours on gas and 1 hour on blast. 
The heating surface of each stove was about 36,000 
sq. ft. The ore used was derived mainly from the 
Northamptonshire bed, which is siliceous, and from the 
Frodingham bed, which is limey. South Yorkshire 
coke, purchased under contract, was the fuel used 
at the beginning of the investigation; towards the 
end, however, some Durham coke was included. The 
coke was derived from more than 20 sources. It was 
screened through a l}-in. bar screen. No coke was 





furnaces, which has already been described in detail. | crushed, consequently it varied in size from pieces 
The following description, therefore, refers to the fixed | weighing about 30 lb., to pieces about the size of 1 in. 


furnaces. 


running out, the front breasts are fettled. As soon 


When a charge is tapped, while the steel is | cube. 


The make of iron was usually just under 250 tons 
per day, about 27 owt. of slag being produced for 


as all the steel is out of the furnace a rabble is tried | each ton of iron. 


over the bottom, and the bottom dried up. 
is then partly done, and charging starts soon after 
the tap-hole is closed. 
during the early part of the 


charging. Charging 





Fettling | 
| devised and successfully established for the determina- 
The fettling may be finished | tion of temperatures at short intervals across selected 


During the investigation improved methods were 


horizontal planes in the furnace, as well as for the 


| 

taking of gas and solid samples almost simultaneously 
with each temperatufe measurement. It is claimed 
in the Report that such simultaneous samplings and 
measurements have not been so completely effected 
in any previous blast-furnace investigation. In 
order to arrive at a true general perception of the 
conditions prevailing throughout the stack as a whole, 
it has been necessary to deduce proper statistical 
averages for the numerous temperature measurements 
and gas compositions at each sampling point. Such 
“average” results, it is emphasised, while generally 
valid for the particular furnace and smelting conditions 
concerned, cannot be claimed to be necessarily applic- 
able to other furnaces operating under other ores and 
fuel, and under widely different conditions as to rates of 
driving and distribution of the burden within the stack. 
Other furnaces and smelting conditions will have to be 
similarly investigated before any more general con- 
clusions can be drawn. 

Perhaps the most striking and revealing feature 
of the results obtained is the fact that the temperature 
and physico-chemical conditions were found to be 
far from uniform across any one of the selected hori- 
zontal planes in the furnace, thus proving that, in this 
particular case at all events, any conception of unifor- 
mity in the conditions across a given horizontal plane 
must be ruled out as fallacious. In fact, apart from a 
slight fall in temperature just at the inwall, doubtless 
due to the cooling effect of the stack wall and its coolers, 
the temperatures observed across any given plane were 
usually higher at the centre and near the inwall than 
at intermediate points, and reached a minimum at 
points usually nearer to the inwall than to the centre. 
Moreover, in descending the furnace such minimum 
temperature points appeared to move away from the 
centre, although never approaching less than about 
4 ft. from the inwall at any given plane. 

The results of the investigation as a whole may be 
said to have stressed the importance of the proper 
sizing and distribution of the solid burden within the 
furnace. The material comprising the burden of this 
particular furnace varied in size from lumps of ore 
weighing 60 lb. (and sometimes more) down to dust, 
and were charged into the furnace from a bell 13 ft. in 
diameter and having an angle of 45 deg. The fines 
and smaller pieces fell from it almost vertically, while 
the large pieces rolled down towards the centre and the 
wall. Doubtless a more even size distribution of the 
burden, could it have been ensured, would have been 
reflected in better and more uniform working conditions 
throughout the furnace. A further cause of irregularity 
in the working of this furnace may perhaps be variations 
in the compositions of the ores used (apart from a small 
amount of foreign ore), not only from stratum to stratum 
in the beds, but also along (and away from) the working 
faces in the mines. The heterogeneity comprised 
not only the chemical] composition but also the size 
and hardness of the component strata ; consequently, 
a change in the chemical composition of the rocks 
composing the ores would most likely be accompanied 
by an alteration in the proportions of the various 
sizes present. Thus, although a chemical analysis 
used in burdening the furnace may be employed also 
to determine fairly accurately the ultimate slag compo- 
sition, it gives no information concerning the changes 
which will occur in the conditions within the stack 
when a changeover or alteration is made, because it 
does not take into account the effect of the physical 
properties, size and distribution of the component 
elements throughout the different sizes. 

Another factor connected with size-distribution 
is the influence which it might be expected to exert 
upon carbon deposition in the upper region of the 
furnace. In the case of the particular furnace under 
investigation, it is clear that the most favourable 
region for carbon deposition would be directly beneath 
the rim of the bell, where the temperature is lowest, 
the gas velocity slowest, and the ore size smallest. 
And, as carbon impregnation and deposition proceeded, 
voids would close up, with a further slowing of the gas 
stream and increase in the time of contact between 
the gas and ore in the region concerned, the initial 
irregularity becoming accentuated thereby. Here 
again, a better sizing of the ore within closer limits 
might have resulted in a better distribution of the 
deposited impregnated carbon and consequently 10 
more uniform working. 

The Report closes with the expressed hope that 
enough has been said to convince metallurgists of the 
importance of such an investigation upon blast- 











furnaces, and more particularly of extending it to 
typical British furnaces operating in other localities 
upon ores other than those smelted in Lincolnshire, 
so that ultimately it may embrace all the varying 
conditions of British smelting practice. In this 
connection it should be mentioned that already 4 
similar inquiry into the smelting of calcined Cleveland 
ore with Durham coke is now being undertaken on 4 
furnace at the Skinningrove Iron Company's works, 
in co-operation with the President of the Iron and 
Steel Institute and his works technical staff. 
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OcT. I, 1937.| . 
THE UNITED STATES WATER- 

WAYS EXPERIMENT STATION AT 

VICKSBURG. 

(Concluded from page 275.) 

ALTHOUGH most of the investigations with models 
at Vicksburg are concerned with river problems, 
work has been done on others involving tidal 


\ 
\ ~ 
Fig.40. a \ 
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The manner in which these are tackled 
may be exemplified by a description of the Mare 
Island Strait model, which is now in operation. 
Mare Island is a finger-shaped peninsula lying along 
the north side of San Pablo Bay, which, in turn, 
lies to the north of the great land-locked San 
Francisco Bay, California, as shown in Fig. 40 
annexed. The Napa River, tidal as far up as Napa, 
passes through the Strait, while the southern tip 
of Mare Island juts out into Carquinez Strait, 
which is the estuary of the combined Sacramento | 
and San Joaquin Rivers. The tidal rise and fall in 
the Golden Gate region is about 5 ft. 6 in. and at | 
Mare Island about 6 ft., while the mean velocity 


action. 
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of tidal currents is 4} ft. per second in the Carquinez 
Strait and about 2} ft. per second in the Mare 
Island Strait. 

The United States Navy maintains an important 
yard at Mare Island, facing Vallejo, and this neces- 
sitates a channel of 30 ft. minimum depth through 





Mare Island Strait, and a turning basin of 1,000 ft. 
‘width facing the yard. In recent years considerable 
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which considerably reduce its cross-section. Although 
some temporary success attended these measures, 
silting has continued, and the Waterways Experi- 
ment Station at Vicksburg was called upon to 
construct a model and to study the situation and 
the probable effects of certain proposed remedial 
measures. 

The fact that the most serious shoaling occurs 
during the late summer, when only a small quantity 
of fresh water is entering the Bay, has been taken to 
indicate that the greater part of the silt is picked 
up in the shallows along the north shore of San 
Pablo Bay and swept into Mare Island Strait during 
flood tides. It is, in fact, stated that turbid water 
can be observed, from high ground near Carquinez 
Strait, flowing on flood tides in that direction. 
Further, during these months strong westerly 
winds sweep across the shallow water of San Pablo 
Bay, so that the mud is stirred up by wave action 
to be carried by flood tides into Mare Island Strait, 
where it settles to produce shoals. 

In order to improve the situation various pro- 
posals have been made. These include (a) additional 
works in the Strait to constrict the channel still 
further ; (b) the utilisation of certain low lying 
ground on Mare Island as a storage reservoir, 
to be filled during flood and emptied during ebb tide, 
with a view to increase the velocity of the outward 
flow ; (c) the construction of a spur from the south 
end of Mare Island into deep water; (d) the con- 
struction of a sill across the entrance of Mare Island 
Strait with the idea of blocking off some of the silt 
flowing along the bottom; and (ef dredging a 
basin inside the spur at the end of Mare Island in 
which material might be deposited instead of being 
carried further up the channel. 

The construction of a mode] to include representa- 
tion of the tides in this area was complicated by 
the fact that on the Pacific coast of North America 
the tides are double, there being two high and two 
low waters of unequal height in each daily tidal 
cycle. The diurnal inequality is greater in the low 
waters than in the high waters, and the normal 





sequence is high high-water, followed by low low- 
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silting has necessitated a great deal of dredging 
in San Pablo Bay, to maintain the shipping channel, 
while the Mare Island Strait channel entrance and 
turning basin have also silted up so seriously as 
to necessitate heavy dredging every few months 
in order to maintain a 600-ft. channel to the required 
depth. To improve these conditions the Navy 
Department has thrown out spur groynes in Mare 
Island Strait, with the object of increasing the 
scouring velocity of the ebb current, as well as other 
groynes, including two at the entrance of the Strait 
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water, then lower high-water, followed by higher 
low-water and back to high high-water. In other 
words, the first extreme oscillation is followed 
by one of lesser degree, after which the cycle 
recommences. These various phases occur much 
earlier in the Mare Island Strait than they do in the 
Carquinez Strait, either above or below the entrance 
to Mare Island Strait. The current is on the flood 
two hours in the Mare Island Strait before the flood 
starts at any station in the Carquinez Strait, so 
that the last two hours ebb in Carquinez Strait is 
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apparently divided, part flowing up Mare Island 
Strait as flood tide current, and the remainder | MA RE 
flowing out into San Pablo Bay. These conditions | 
are, of course, reversed during part of the ebb tide | 
period in Mare Island Strait, and the correspond- | 
ing period of flood tide in Carquinez Strait. 

The model used at Vicksburg for investigating | 
the problems involved is represented by Fig. 43, | 
Plate XX VI, and will be seen to embrace an area | 
extending from Napa River, to Pinole Point, | 
on San Pablo Bay, and to Benicia on the Carquinez | 
Strait. It is of the fixed-bed type and reproduces | 
an area of about 120 square miles. It is constructed 
with a vertical seale of 1 : 80 and a horizontal scale 
of 1: 800. The total area covered by the model 
is 5,200 sq. ft. The Napa River area above the 
limits covered by the model is represented by a 
labyrinth as indicated. Details of materials and | 
methods of construction followed closely those | 
of the models already described. The whole model 
is roofed in as a protection from wind and rain. 

The rise and fall of the tides, and the ebb and flood 
currents resulting from a mean daily tidal eyele | 
are reproduced to scale. Tidal effects are con- | 
trolled by two electrically-operated gates, one at | 
Benicia, on the right of Fig. 43, and one near Pinole 
Point, on the left-hand side. A constant supply of 
water is introduced into the mode! during operations, 
in each of the tail bays at these two gates, this supply | 
being furnished by a circulating system, and the | 
quantity being controlled by a gate valve, and 
measured by, means of an orifice diaphragm placed 
in each pipe line. Since the tide-gate level varies, 
part of the water supplied is wasted, but is returned 
to the sump and re-circulated ; the remainder flows 
through the model. A wave-making machine 
is placed diagonally across San Pablo Bay. It} 
consists of a long cylinder carried eccentrically on | 
rollers and rotated by chain drive from a motor, 
as shown in the detail Fig. 46. This is employed 
to produce choppy water such as would result from 
A view of 


ISLAND 


| 


westerly winds blowing across the bay. 
the wave-making machine is given in Fig. 51. 
Plate XXVI. The tide gate and tail bay at Pinole 
Point are shown in Fig. 62, Plate X XVI, a diagram 
showing the gate in section being given in Fig. 47. | 
From the latter it will be seen that the gate consists 
of a lower fixed plate, and an upper movable plate, | 
the latter raised or lowered by a screw shaft and 
bevel drive from a }-h.p. reversible electric motor. 
Silt transportation is represented by introducing | 
finely-ground gilsonite in an agitated state into the 
model along the San Pablo Bay flats. Gilsonite 
is an asphaltic material procured from Utah and 
having a specific gravity of 1-03; it is prepared 
by grinding at the Experiment Station. 

Motion of the two tide gates is controlled by means 
illustrated diagrammatically in Figs. 44 and 45, Plate | 
XXVI. Of these, Fig. 44 represents to the right | 
ind left, the two tide gates, with their respective | relay or the other operates. If the water in the 
controls, and the central control board ; while Fig. | model rises higher than the correct level, according 
45 shows details of the actual control mechanism, | to the tidal curve to which the cam is finished, the 
duplicated for the two gates. Each gate is controlled | upper contact point will touch the disc and the 8-volt 
by a cam and float gear, the tide cam a being | circuit will be closed in a manner which will cause 
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the relays and interrupters for both gates. The 
degree of success attained by these means will be 
evident from Fig. 42, page 361, which gives the 
|mean tidal curves for six stations in the area 
}embraced, namely, Pinole Point, Sonoma Creek, 


| 
| 











rotated on a horizontal shaft, by a 110-volt, 60-cycle, 
synchronous motor 6, through reduction gears ¢, | 
giving a final speed for the cam of | revolution per | 
16 min. 45 sec., which in the model corresponds to 
one lunar day. Each cam is shaped to correspond 
with the mean tidal curve of its particular station, | 
and this motion is imparted therefore to the cam 
roller rod and contact points d. These points are | 
insulated from each other, each being connected to 
one side of an 8-volt circuit leading to a control | 
board. Working in conjunction with the cam 
year is a large float ¢, situated in a stilling pit, | 
connected as indicated with the model. A vertical 
rod, attached to the float, is fitted at its upper end | 
with a brass disc f, and this is connected as shown 
with the other side of the 8-volt circuit. It will} 
be evident that as the cam revolves and the contact 
points rise or fall, this circuit will be closed either | 
through the upper or lower connection, with the result 
that current will flow in one direction or the other. 
The closing of this circuit through the battery and 
an interrupter g, energises the primary coil of one | 
or the other of two mercury-type 8-220 volt relays, | 
closing the 220 circuit to start the gate motore| 
in the proper direction, according to whether one | 


the relay to operate so that the motor will start | Mare Island Strait, Crockett, and Benicia, in the 


lowering the gate. Similarly, if a part of the cam 
profile corresponding to a rise of tide comes into 
action, the lower contact will touch the dise and 


| the relay controlling the upward movement of the 


gate will come into action. During operation the 


jaction of the interrupter is such that the gate is 


actually in motion only from 10 per cent. to 30 per 
cent. of the whole time. This action of the gate 
results in a varying water level in the model 
following very closely the actual mean tide curve 
for the stations. 

The mechanism described in connection with the 
diagrams, Figs. 44 and 45, will be recognised in 
Fig. 48, Plate X XVI, which shows the reproduction 
of Carquinez Strait. In this, in the distance the con- 


| trol bench for the Benicia gate and the supply pipe 


will be distinguished. Two floats are shown in Fig. 41, 
page 361, under the bench, which illustrates the appa- 
ratus at Pinole Point, the near float being used only 
in connection with a recorder, while the far one 
acts in conjunction with the tide disc cam, driven 


by the small synchronous motor in line with its axis, | 
Fig. 50, | 


and operating the contact points above. 
Plate X XVI, shows the central control board with 





Carquinez Strait, and Napa at the head of the 
| model. The full line in each case gives the mean 
tidal curve in nature, and the two high and two low 
| levels will be noted. The dotted line shows the 
| actual tidal curve as realised in the model, and it 
| will be noted how very closely the two correspond. 
| Only one station (Napa) shows any material depar- 
ture from the true representation and that only to 
a very small extent. Fig. 49, Plate XXVI, shows 
| the representation of Mare Island Strait, with its 
| recorder bench on the right, a float-operated tide 
| gauge only being employed at this and three other 
stations. 

| In concluding this account of the Mare Island 
| model, reference may be made to Figs. 53 and 54, 
| above, showing the model in operation, the position 
| depicted being the entrance to Mare Island Strait. 
The first shows the flood tide currents three hours 
after low low-water at Crockett, which on the tide 
curve for this station in Fig. 42, would correspond 
to 12 hours. The conditions depicted in Fig. 54, 
are those obtaining about 3 hours later, or }? hour 
before lower high-water at Crockett, and corre- 
sponding with about 15 hours. 
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BALLONA CREEK MODEL, VICKSBURG. 


MopEL SHOWING 


As typical of the treatment of littoral drift 
problems, the Ballona Creek outlet investigation 
may be considered. Ballona Creek is an integral 
part of the drainage system of Los Angeles, 
California, and in order to increase its flood-carrying 
capacity, plans have been put forward for enlarging 
it and also for eliminating two right-angled bends 
near its outlet. Some doubts exist, however, as 
to the best means of maintaining the proposed 
outlet against shoaling due to drift of beach sands 
which usually travel from north to south along the 
shore of Santa Monica Bay, at a rate computed at 
from 600 cub. yd. to 1,000 cub. yd. a day. This 
tate, however, varies considerably, and its direction 
may be even at times reversed. 

In view of the contemplated enlargement of the 
channel and its accompanying increased flood 
discharge, the backwater effect of the inevitable 
outfall bar has attracted a good deal of attention, 
due to a proposal to reclaim tidal flats adjacent to 
Ballona Lagoon, since excessive backwater from the 
bar during floods would be liable to damage the 
value of such reclamation. Moreover, the beaches 
north and south of the present outlet for several 
miles are popular bathing resorts, the value of which 
it is important should not be jeopardised. The 
desirability that the new outlet works shall not be 
detrimental in any way to such interests is there- 
fore obvious. A further point of some importance 
was that the bar should be such as would not pre- 








Sanp RIPPLES AFTER TEST. 


vent the entrance into the channel of light pleasure 
craft. 

When the problem was referred to the Waterways 
Experiment Station in October, 1935, design and 
construction of a model was immediately com- 
menced with a view to investigating the effect of 
various types of outlets. The scales selected were 
1 : 1,000 for the horizontal, and 1 : 50 for the vertical 
scale. The area represented by the model is indi- 
cated on the accompanying map, Fig. 55, which 
shows the present Creek channel, and also indicates 
the proposed direct channel. The model extended 
out to the 20-ft. contour in Santa Monica Bay, and 
approximately for half a mile along the beach each 
way from the outlet. The model, the position of 
which is indicated in Fig. 1, page 193, ante, was 
constructed with a movable bed area in the Bay 
extending from approximately the + 12 mean sea 
level contour to the — 20 mean sea level contour. 
The ocean end of Ballona Lagoon for a distance of 
2,500 ft. and Ballona Creek Channel for the lower 
500 ft., were also reproduced in movable bed 
material, the remainder of the model being in 
concrete. The bay area was extended beyond the 
movable bed limit, to form a pit for a wave machine 
provided with a 60-ft. triangular-shaped plunger. 
The whole model was under cover as a protection 
from rain, and the interference of the wave action 
by wind; part of the shore is shown in Fig. 56. 
The creek entrance is on the right. The sand ripples 


shown formed in a test with waves 0-1 ft. high, 
representing 5 ft. in nature. 

A flume extended along three sides of the ocean 
area and was separated from the model by a water- 
tight wall, except for two gaps of approximately 
11 ft. where it would otherwise have joined the 
beach. This flume was utilised in the reproduction 
of the required tidal and littoral currents. The 
littoral currents were produced by water supply 
lines and baffles provided near the tide gate and 
adjusted according to requirements to set the flow 
of the current north or south. The wave-making 
machine was capable of adjustment so that the 
height, length and angle of approach could all 
be varied. The effect of bar formation under 
various conditions could be varied, the channel being 
supplied at its head, through a supply line and 
Vee-notch weir so as to represent, with a proper 
roughness of the channel, flood conditions of a flow 
of 40,500 cusecs. 


Before making any tests on the proposed outlet 
works, the model was verified to make certain that 
the action of its prototype would be reproduced to 
an acceptable degree of accuracy. This was 
accomplished by first constructing the model to 
represent the old outlet works and their accompany- 
ing conditions, great care being exercised to adjust 
correctly the tidal action, wave action and littoral 
currents so that their individual effects on the bed 
material employed would be in correct proportion 
and their combined effects true to nature. Among 
the conclusions reached as a result of this work, it 
became evident that for the particular site and 
conditions, groynes or jetties of less than 400 ft. 
would not be effective in maintaining the outlet, 
while a length of over this amount would prove 
satisfactory. 

Before closing this series of articles on the 
Experiment Station, mention will be made of two 
other matters of considerable interest. 

One unusual research carried out by means of 
models and subsequently verified on full scale, 
has been concerned with the transportation of solids 
through pipelines as in dredging, &c., the object 
being to discover, if possible, means of increasing the 
proportion of solids carried, without increasing the 
power required. In most delivery work of this kind 
the greater part of the larger material is swept along 
the bottom portion of the pipeline, and in the study 
now referred to the idea of introducing rifling was 
applied, it is believed, for the first time, the idea 
being to secure more uniform mixing of the con- 
stituents. The apparatus employed embraced a 
circulating system in which the percentage of solids 
could be varied at will, and a 4-in. test line in which 
lengths of different types of rifling were installed. 
The investigation covered all possible variables, 
such as height, length, pitch and spacing of the 
rifling, tests being carried out with rifling all through 
the pipe or through sections only at the ends, the 
length of pipe and percentage of rifled section being 
varied. The materials used were first sand, and 
the best design was then tried on clay and gravel. 
Checks on the 4-in. line were made using sand in a 
2-in. pipe. 

Among other conclusions, it was found that 
rifling proved most effective when the dredged 
material was largely sand and gravel. The co- 
efficient of friction was found to be greater for rifled 
pipes when the proportion of solids was low, but 
these conditions became reversed, and it was much 
lower than for plain pipes when the proportion of 
solids carried was high. Two types of rifling were 
found to be particularly satisfactory, one for 32-in. 
pipes of 52-ft. sections, and the other for 20-in. 
pipe in 40-ft. sections. The general specification 
of these two types is as follows :—Three rifles spaced 
120 deg. apart, of a height equal to 4th the pipe 
diameter and a pitch of ten diameters. The total 
length of rifling recommended was one-third of the 
length of each section of pipe in a dredger line, this 
amount being halved and one-half being inserted 
at each end of the pipe with a space left between 
adjoining rifled ends. The results were afterwards 
confirmed on the U.S. Engineer Department dredger 
“* Jadwin,”’ under actual field conditions ; the per- 
centage of materia] passed through rifled pipelines 
has been observed to be as much as 50 per cent. of 





the mixture handled. 
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The final matter to which reference will be made | loading at the joint face. In cases where the Approximately 














is the Soil Mechanics Research Centre, which is| number of bolts is eight or more, the resultant es 2 
maintained at the U.S. Waterways Experiment | loading of the ring cross section and the stress ore 
Station. This was established to provide War|set up differs very little from that arising from a ied Z 
Department offices with information they may corresponding uniformly distributed couple. It 7 ak 
require in connection with problems involving soil | is thus permissible to examine the behaviour of a giving 
mechanics research. The work is organised in three | plain ring under the action ofa uniformly distributed de - 
sections which consist of an information section, | couple. The equivalent bolt loading will therefore dr mr 
supply section and service section. The first main- | be taken as F per radian, or the total corresponding | and 
tains a library and reference service ; the second | bolt load W is given by 2a F; and if a is the 
makes available personnel and equipment as/|arm of the couple, as in Fig. 1, the couple loading ur” = constant. 
needed ; and the third conducts investigations in | is F a per radian. When 
a well-equipped soils laboratory, the position of| Referring to Fig. 1, ABCD is a radial cross r=r,,u=2 6, 
which was indicated in the map, Fig. 1, page 193, ante. | section of a ring of internal radius r,, external radius 1 
The last section is furnished with means of carry-|r,, and axial length L. Under the couple loading r,\" 
ing out all the usual tests on soils and also model | F a per radian, let the side A B rotate anticlockwise -u=20{ 7) 
tests of dams, levees and their foundations. Aseep-|through a small angle 6. EK is an elementary | and 
age flume with glass-panelled side, has been employed | dise of the ring distant x from the central plane 1 
on flow-net investigations, in connection with seep-|O Y, and of axial thickness 8 x, and at G is an ele- : Eu Ez Q@r," 
age problems and the stability of side slopes. An | Z ry rr l 
apparatus is in use for determining pressures exerted Fia.1 rom 
against dams and retaining walls. An important | ‘9: ae L } eo Consideri a, , . 
piece of work in hand using this apparatus consists | Deere R E c a - onsic ering = equilibrium of one half the ring, 
of an investigation on debris-impounding dams for | 1G Qe - — aaa of the distributed couple F © 
placer-mining areas. The question arose as to what | PH ‘ ~ Sael rp which eae ep one half the ring, 1s 2 Pa, 
pressures might be expected from fine-grained soils + > ~<8x = - Aen’ 2 — . couple - bending rag pay of Fa 
deposited as sediment at various rates, depths of | Hee. — ue Al a oO , single cross section. This couple F a is equal 
deposit of as much as 50 ft. having been anticipated | ! Sr "JF ae yi mg moment of resistance couple 
for a single season. The change in state from a| F RZ, bereits CAT y o e section ABCD. It is clear from equation 
thick sediment to a consolidated soil occurs very | Crna Galil os (1) that the hoop stress Z at any radius r has a linear 
gradually, since the void-entrapped water can only A BA I distribution in the axial direction, being proportional 
escape upward through the deposit. The purpose to the distance x from the neutral axis O Y, tensile 
of the investigation is to determine whether this ri on Gorge of OF ond wo ye yar the left. 
consolidation is sufficiently rapid to prevent the ‘ The moment of resistance of cross section 
development of appreciable excess hydrostatic pres- , L ad 
sure, considered in the past to amount to 50 per | |" | ra ; 
cent., and also whether filters placed in the reservoir | A senheetass 
bed and extending through the dam would tend to o ““_? 
accelerate consolidation and reduce excess hydro- | ..¥ YY Vy L 
static head, possibly also increasing the reservoir | (sse7.4) a ea 6% m+1 
capacity. E@r,™ | ; | arm daedr 
In conclusion, it may be remarked that the work vm r, 
conducted at the Experiment Station was authorised | Ye8y ; ' 
under the Flood Control Act, 1928, and was in- Fia.2 — EO@mL =e @ 
augurated by Major General Lytle Brown, then - < 15e8S 13 ai (3) _ 
Chief of Engineers, U.S. Army. The station was | sz oi : ¢; : I , 
set up and the first few years’ work carried out under The maximum hoop Se at the points 
Brigadier-General T. H. Jackson, then President of | Si| Sr S+8S A and B and has the value —— Representing 
the Mississippi River Commission, and First Lieut. | mie! Sar y this stress by f,, the moment of resistance is also 
H. D. Vogel, the first Director of the Station. Super- | : 
vision is now in the hands of Brigadier-General ; ~ r, L?f, [ , 
H. B. Ferguson, and First Lieut. F. H. Falkner, > = [2 - (=) ; : — 
respectively the present President of the Commission, r Y 
and Director. Equating the applied moment to the moment 
—_—_—_————————————— |mentary ring of the disc E K of internal radius r of resistance of the section, 
7 . 2 Bag and radial thickness 8r. The axial, radial and : 7 3 I 
FLANGED PIPE JOINTS F OR HIGH | circumferential tensile stresses at G may be repre- Fa 2 °..% _ e 1 (3)* 4) 
PRESSURES AND TEMPERATURES. | sented by X, Y and Z. In addition to these stresses ties ” re 
By R. W. Batey. D.Sc. there will act upon the element equal axial and | 1 
. radial shear stresses S. It is evident that there | Lf, r,\"™ EL @, 
Part I.—Etastic Brwaviour. will be complicated contact stresses in the region ; os k (>) wee 27, 
lux analysis and examination of the behaviour |” Q and R which may nave high local magnitudes | giving, 
; . _ |near Q and R, but away from Q and R the axial | : 3Wa 
of flanged pipe joints operating at elevated tempera- oat TE eel tp Guaell | “Bin Gatieneiien eubieie! fy - 
tures where creep is the dominating consideration meng Mx lew oe ; —ss —_— =e 4 
: from contact and axial stresses may be allowed for, Z ry\" . 
requires the elastic behaviour to be known as an|.. 00 re ae «te aL?mr,| 1 — (—*) | - - 6 
: ; ne ge Ps : if necessary, as the result of experiment and there- rs 
essential part of a general analysis under creep saline oententimedill detehithien Eline | : F vr ; is 
conditions, Tne present article constitutes this erwise small axial stress J glected| Equation (5) gives the maximum hoop stress in the 


| in the following analysis. It is shown later that | plain ring. The introduction of bolt holes, in 
the radial stress Y is small and is not likely to} addition to reducing the cross section, involves 
exceed 20 per cent. of the corresponding circumfer- | stress concentration at the holes. Neglecting th 
practice. a stress Z, and, as its influence upon the leffect of this stress concentration in affecting the 

It will have become obvious from the First Report veered hs 7 "7 — is bere ree oe - “— | distribution of stress over the cTOSs section, and 
of the Pipe Flanges Research Committee of the | ° ote > pe ee rer ope op - eee nt | taking it to be in accordance with equation (!), 
Institution of Mechanical Engineers that a need |° “- 1 it 18 necessary, which generally it is not, | the hoop stress at A and B, when there are bolt 
exists for a reliable means of computing the flexi- | the radial stress can be taken into account, but a| holes. is given by 


part of an investigation of the general case under 
creep, and Part II will deal with creep behaviour 
and the application of the results of analyses to 


: : : : rigorous treatment leads to cumbersome expressions 3W 
bility or elastic deflection of a flanged joint of heavy | Bor n rode xp lons, hae 3Wa 
. nS a / ~ |the use of which is not justified by the correction | J: 1 1 } 
proportions. he following analyses give the stress | . 

; . ‘ | involved. r,\m ry m r ” 
distribution and deformation of a heavy ring of | ” . | wLimr,| 1 {—) ; j 
rectangular cross section and extend the treatment | '”cum/ferential or Hoop Stress. 4, 'a-s "eT 5 
to include the effect of bolt holes, of the fillet between | —_Let . ” 
flange and pipe, and of the pipe wall, upon deflection u radial displacement of element at G, — vende 
at the flange. An expression is obtained for the E Young’s modulus, b here r, is the radius of the bolt circle and dis the 
deflection of a flange in the general case and this is | m Poiason’s ratio, | diameter of the bolt holes. 

: ! | ’ T . . — ae ing t 
examined in the light of results obtained by experi- | . u | Radial Stress.—The radial stress acting at 4 
. *Cijrcumferential strain of element ’ . | . . > oo sults in ¢ ouple 

ment. r |eylindrical surface of radius r results in a cou] 

Stress and Deformation of a Plain Ring of Heavy Radial du or radial moment of resistance of M per ra ian 
Rectangular Cross Section.—In practice, the flange dr which, in conjunction with the couple, if any. 

“ — — es - = -o ‘ > oment 
loading consists of the more or less concentrated | + yjoriey. A., Strenath of Materials, 7th edition (1928), | “"iSing from the loading F, is equal to the m 


ioad applied by the bolts and the distributed | page 374. — ary of resistance of that portion of the ring cross section 
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between the radiir, andr. This is given by equation 
(2) when r, is replaced by r. 
' Consider the three parts A BTR, RT QP and 
P QCD of the cross-section : 

For the part ABTR the radial moment per 
radian, M, acting at any radius r, will be equal to 
the moment of resistance of the cross-section 
between the radii r, and r, and therefore, 


1 
E@mL* r,\m 
N gee was. Pend 
. 12 E (+) | 


But if Y is the radial tensile stress at the face B T, 
at radius r, 


1 a 
M = rid L? Y 
; 1 
; E@mL ry m 
eas ar "7 (>) | 
. " " " S29 ws 2 
and the radial stress Y at G, which is L Y, isgiven 


by: 


1 
. E @ma r,\m 


The ratio of radial stress to hoop stress is given 


by Hf where Z is given by equation (1) or, 
i 
4 el m 
\ mil ( : ) | [ 1 " 
7 - — m _ (7) 


r\m 
i 
(2 : L() 

r 
By a similar procedure for the part RT QP, 
and noting that in this case the shear force F per 
radian at r, together with F at r, + 4, gives rise 
to a couple F(r — r, — a,) which is added to M, 
it is found that, 


1 : 17) 
E@mz . \ ‘ 

Y — ar . "1 a ry\" "4 
8 ane. a E (72) i 





(8) 
and 
{ 1 
: mdr a“ r ry ay, r z r . | 
; 4, : a (;-) (7) J 
(9) 


In the case of the part P QC D, it is found that 


1} 
\ r m 
o- a « D om Bd 
Z we ( re ) | 
The maximum numerical values of the ratio sf 


occur at R T and PQ. 
At R T (from equation (7) when r = r, + a,) 


1 
4 (ry + ay m } 
z | —"y — | ‘ - (11) 


At P Q (from (8) or (9) when r = r, — ay) 


1 
Y rs G_\" 
Z m [ ( = 2) | 


: Generally, the proportions of the B.S.I. Standard 
Flanges, except Table T, give the largest ratio of 


(10) 


(12) 


z *t P Q, and the magnitude of the ratio is less than 

0-15. In the case of the Table T flanges, the 
largest values of f occur at R T, the value being 
Tather less than 0-2. It will be evident that in 
passing from the inside of the flange ring to the 
outside the radial stress first increases from zero 
to a maximum tensile value at T, then diminishes, 
passes through zero and reaches a maximum com- 
pressive value at Q, beyond which it diminishes oy 
zero at the outside. 

Shear Stress.—Fig. 2 represents the element at G 
of cross-sectional area § x 5 r, and shows the stresses 
acting upon it, except the circumferential stress Z. 
It can be shown that at any point the shear stresses 


Sin the axial and radial directions are equal in 
magnitude. 


which gives 
Ydr+rdY ~egodr =Zdr 
dz 

or, 

d¥Y dS _Z-Y 

° Nera ey 

It is only over the section R T Q P that the shear 

force F occurs. For this section, equation (8) 
gives Y from which 
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ee + BOmz) m + 1/r,\m 

es re =a (2)"+ 

° 1 1 
m+}, _ (2)* || (13) 

a T?/ 
d§8 @dY Z-Y 
dz dr Fr 


Substituting from equations (1), (8) and (13) 


1 
Bans) | (2) | 
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From equation (4) 


12F 2 
Li r 
giving 
6F 2 , 
—_— 
When 
x 4 S=0, C (es) 
2 2“r\ 2 
giving 


+= tel (3) 4] ALG) -4] -00 


Deflection.—The deflection of the flange ring is 
most easily obtained by equating the work done 
by the loading F and the strain energy produced. 

(a) Strain Energy Due to Circumferential or Hoop 
Stress. 
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Consider the element to subtend circumferentially | 
an angle § ¢ at the axis of the ring. 
Resolving forces radially, | 
(Y+8Y)(r + 8r)dp82—Yri gods 
BS(r+4 br) 5 pS5r = Z8x8 rh 9, 


y 
| 2 


Er@., [ "1 r 
tm | - (2) (15) 
Making substitution for @ from equation (4) strain 


energy 
1 


3 W? a? 
2n7EmL® = OMT 


(16) 
(b) Strain Energy Due to Shear Stress.—Shear 


2 
strain resilience = pa (N = modulus of rigidity) 


9 W? L\? P : 
~ sa? [ ( 3) | from equation (14) 


Strain energy 
L 
gw? (2 (*~% ripys 2 
= = _— in La -1 
Srl | [ (3) | Thai 
J—— %) + @ 
3 WwW? T; — a, 





7 in NL 18 T, + a, a7) 

(c) Deflection.—Taking 6 as the deflection at the 
bolt circle, i.e., the change in axial distance between 
R and Q, and equating the work done by the total 
flange load W to the elastic strain energy of the 
ring (see equations (16) and (17). 
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giving 
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In equation (18) the term outside the bracket 
gives the deflection due to hoop stress only. The 
second term within the bracket represents the ratio 
p of the deflection due to shear stress to the deflection 
due to hoop stress ; also, of course, the ratio of the 
shear strain energy to the hoop strain energy. 
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THE IRON AND STEEL INSTITUTE; 
MIDDLESBROUGH MEETING. 


(Concluded from page 351). 


THE second and final business session of the recent 
Middlesbrough autumn meeting of the Iron and 
Steel Institute was held on the morning of Thursday, 
September 16, in the hall of the Cleveland Scientific 
and Technical Institution. The Chair was taken 
at 10 a.m. by the President, Mr. A. Hutchinson, 
who intimated that the first two papers on the 
agenda, namely, “Some Experiments in a Small- 
Scale Cupola,” and “ The Influence of Carbonising 
Conditions on Coke Properties. Part I.—Mechanical 
Pressure,” by Messrs. H. E. Blayden and W. Noble 
and Professor H. L. Riley, would both be presented 
by Professor Riley and would subsequently be 
discussed jointly. 


CuproLa EXPERIMENTS AND CARBONISING UNDER 
MECHANICAL PRESSURE. 


With regard to the first paper on experiments in a 
small-scale cupola, Professor Riley stated that the 
performances of some commercial and experimental 
oven cokes and several other forms of carbon had 
been compared under similar operating conditions 
in a small-scale experimental cupola having a 
shaft 9 in. in internal diameter and giving a melting 
rate of 220 lb to 250 lb. per hour of iron at about 
1,330 deg. C. The experiments suggested that 
differences in coke performances under practical 
conditions were largely attributable to the produc- 
tion of variable amounts of small coke in the furnace, 
due to differences in the mechanical strength of the 
cokes. We intend to reproduce this contribution 
to the proceedings in a forthcoming issue. 

Turning to the second paper, concerning “‘ The 
Influence of Carbonising Conditions on Coke 
Properties. Part I.—Mechanical Pressure,”’ Pro- 
fessor Riley stated that two Northumberland “ non- 
coking ” coals had been carbonised under mechanical 
pressures ranging from 0-2 Ib. to 20-4 Ib. per 
square inch, and the relative strengths of the 
cokes prepared were measured by a new apparatus 
which had been devised for this purpose. Increase 
in carbonisation pressure had produced a pronounced 
increase in the strength of the resultant coke, and, 
in certain cases, the strength-index of the coke had 
been raised from zero to that given by metallurgical 
cokes. The data obtained, while largely of a 
preliminary character, had an obvious bearing on 





the utilisation of poorly-coking coals and the 
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conservation of the nation’s diminishing supplies of 
the best coking coals. We reprint this paper, in 
abridged form, on page 385. 

The discussion was opened by Mr. E. C. Evans, 
who said that the aim of all researches of this type 
was to improve the quality of the coke employed in 
blast-furnace practice. At the outset of their first 
paper, the authors had said that despite the increased 
knowledge of the nature of coke and the formulation 
of tests which permitted the quantitative measure- 
ment of its properties, the factors which influenced 
its behaviour in the blast furnace and cupola were 
still obscure. It was perfectly true, continued Mr. 
Evans, that a certain number of tests was available, 
but in all these determinations metallurgists were 
faced with an entirely different set of conditions 
when the coke was consumed at high temperatures. 
The mechanism of the combustion of coke at high 
temperatures was altogether different from that at 
low temperatures. One method of obtaining high- 
temperature data was to conduct extensive large- 
scale tests. A second method was that recently 
put before the Institute by Mr. Brooke. He and his 
collaborators had obtained valuable data by 
following up and correlating, day by day, results 
obtained in the laboratory with the actual per- 
formance of the blast furnace. A third method was 
that employed by the authors, namely to use a 
small experimental cupola. The authors had paid 
particular attention to the rate of melting and to the 
temperature of the metal, and these were important 
in view of the fact that blast-furnace performance 
was measured, in practice, by the output of the 
furnace. One result of some significance quoted in 
the first paper was that, with certain types of 
carbon, a high metal temperature was produced, 
but the rate of melting was somewhat lower than 
that obtained with metallurgical coke. In one test, 
however, increases in both metal temperature and 
melting rate had been secured by using a mixture of 
50 per cent. Durham blend coke and 50 per cent. 
retort carbon. 

In the blast furnace, coke giving rise to high 
hearth heat, and possessing high porosity as well, 
was required. The authors, in their second paper, 
had shown, however, that high micro-strength, in 
cokes produced by the applied-pressure method, 
was associated with low porosity. Thus, two 
conflicting factors were involved, and such factors 
might, to some extent, explain the widely differing 
opinions expressed regarding the properties of 
blast-furnace cokes. Nevertheless, the contribution 
had a direct bearing on a matter of national import- 
ance. While he could not visualise a coke-oven 
battery equipped with pistons at the top to apply 
the pressure required, he realised that only funda- 
mentals had been explored in the investigation. 
Methods might, however, be devised to apply 
pressure, by utilising some of the properties inherent 
in coals, and the range of our coking coals would 
thereby be extended. 

Mr. D. Sillars, who spoke on the first paper, 
thought that an insufficient number of experiments 
had been conducted on the question of the quantity 
of blast blown in to the cupola. If the experiments 
could be extended in this direction they might bring 
out whether the real question of melting rate and 
temperature did not turn on the rate at which the 
blast was applied. It was interesting to find that, 
even in so small a unit as a 9-in. diameter cupola, 
iron at as high a temperature as 1,300 deg. C. had 
been produced. This was a credit to the authors 
and showed also that the conditions prevailing were 
not greatly different from those obtaining under the 
best conditions in a foundry. On the previous day 
the necessity for investigating hearth conditions in 
the blast furnace had been stressed and it seemed 
to him that experiments such as those given in the 
paper might throw light on the hearth and other 
conditions peculiar to the blast furnace. 

Dr. W. H. Hatfield, who spoke on the second 
contribution, said that it was interest ing to note that 
a relatively small pressure applied to the coal 
charge, in many cases, gave almost maximum results 
and no further advantage seemed to be gained by 
increasing the pressure. He would like to know the 
reason why this minimum pressure achieved the 
desired result. Blast-furnace men obviously required 
coke possessing high resistance to shatter, and yet, 








in coke-oven practice, the coke was pushed from the 
oven when red hot and subsequently quenched with 
water. This did not seem to him to be the best 
method of obtaining a non-shattering coke. Steel 
metallurgists were becoming more and more alive to 
the question of residual stress even in such a ductile 
material as steel, and the question of residual stress 
in coke might repay study on the part of the various 
coke-research committees. 

In a brief reply, Dr. Riley stated that Mr. Evans 
had referred to methods of applying mechanical 
pressure on a large scale to coal during the coking 
operation. By altering the design of a coke oven and 
making it almost like a vertical retort, it might be 
feasible to apply a suitable pressure for making the 
coke, and, by blending non-coking with coking coals, 
it might be possible to get even better coke than 
had been produced with the best Durham coking 
slacks. Mr. Sillars had hinted that it might be 
advantageous to study blast-furnace reactions in 
the cupola. The matter had already received 
consideration and his colleagues and he had tried 
to reduce iron ore in their cupola. They had 
actually been able to reduce the ore, but the iron 
froze up and did not run out of the furnace. 
If the height of the shaft were increased, he felt 
confident that they could smelt iron ore and obtain 
results in the direction indicated. Since the paper 
had been written, they had applied higher pressures 
to their coal samples—up to as much as 500 Ib. 
per square inch—but the maximum effect had been 
produced at the lower pressures as indicated in 
the paper. The cause of the increased strength of 
coke carbonised under pressure was, in his opinion, 
the packing together of graphite crystallites in the 
carbon. The effect of water quenching had been 
studied and, strangely enough, it had not a large 
effect on the strength of the coke. Certain plants 
employed dry quenching, but the question was an 
eonomic one. 

Foamep Biast-FurNAce Siac. 

The last contribution considered was entitled 
‘““Foamed Blast-Furnace Slag,” and was placed 
before the meeting by the author, Dr. T. W. Parker, 
of the Building Research Station of the Department 
of Scientific and Industrial Research, Garston, 
Herts. The contribution constituted a special 
report of the Slag-Tests Panel to the Blast-Furnace 
Committee of the Iron and Steel Industrial Research 
Council, and contained an account of an investiga- 
tion on the suitability of foamed blast-furnace 
slag as a light-weight concrete aggregate. The 
report, a summary of which will be found on page 
388 of this issue, dealt with the method of prepara- 
tion of foamed slag, the stability of the material, 
tests for foamed slag, and the strength, weight and 
other properties of foamed-slag concrete. 

Mr. G. H. Johnson, who opened the discussion, 
said that, as had been shown, foamed slag compared 
favourably with other light-weight aggregates in the 
industry, and there were distinct possibilities that 
slags which were now dumped would find useful 
applications. The President, who was the only 
other speaker, said that his father used a process 
somewhat similar to that described for producing 
foamed slag in connection with the construction of 
a jetty at the Skinningrove Works in 1883. The 
material had then been termed slag “ shavings,” 
and it made an excellent mortar and, as such, had 
been extensively used at the Skinningrove Works. 
He had, in fact, never yet seen a wall in which 
bricks set in this mortar could be separated. At the 
conclusion of his speech, he stated that there 
would be no time for a reply by Dr. Parker, and 
intimated that the business of the meeting had 
come to an end. 

The President then thanked the authors of all 
the papers for their contributions and proposed 
votes of thanks to the Mayor and Corporation of 
Middlesbrough, to the Principals and Councils of 
the Constantine Technical College and the Cleve- 
land Scientific and Technical Institution for the 
accommodation they had kindly afforded for the 
meeting, and to the firms who had thrown 
open their works to the visitors. Further votes 
of thanks to the officers and members of the 
Reception Committee, to all who had helped to 
make the meeting a success, and to the President, 
terminated the proceedings. The members then 


visited the Acklam, Britannia, Cleveland and Red- 
car Works, and the Ayrton Sheet Mills and the 
Cleveland Wire Mills of Messrs. Dorman, Long and 
Company, Limited, as well as the works of Messrs, 
The Skinningrove Iron Company, Limited, and the 
Cargo Fleet Works of Messrs. Cargo Fleet Iron 
Company, Limited. In the evening the members 
attended a dance and supper at the Town Hall, 
Middlesbrough, at the invitation of the Reception 
Committee. 

Further visits to works in the Middlesbrough 
district took place on the morning of the last day 
of the meeting, Friday, September 17, and the firms 
visited by parties of members included Messrs, 
Ashmore, Benson, Pease and Company, Limited ; 
Messrs. Head Wrightson and Company, Limited ; 
Messrs. Bowesfield Steel Company; Messrs. Tees 
Side Bridge and Engineering Company, Limited ; 
Messrs. Cleveland Bridge and Engineering Company, 
Limited ; Messrs. Whessoe Foundry and Engineering 
Company, Limited; Messrs. Darlington Forge, 
Limited ; and Messrs. Darlington Rolling Mills, 
Limited. The Clarence by-products rectification 
and distillation plant of Messrs. Dorman, Long 
and Company, Limited, the Billingham Works of 
Messrs. Imperial Chemical Industries, Limited ; 
and the steel-pipe works of Messrs. South Durham 
Steel and Iron Company, Limited, Stockton, were 
also inspected. In the afternoon a garden party 
was given at Solberge Hall, Northallerton, by Mr. 
Benjamin Talbot, Chairman of the Reception Com- 
mittee and a past-president of the Institute. 








ENGINEERING AND MARINE 
EXHIBITION AT OLYMPIA. 


(Continued from page 343.) 


Tue exhibit of Messrs. Tilghman’s Patent Sand 
Blast Company, Limited, Broadheath, near Man- 
chester, comprises two main groups, viz., one of 
apparatus for airless abrasive cleaning for foundry 
equipment and the other a range of belt or motor- 
driven vertical air compressors. Of the first 
group, the most important is a new machine known 
as the Tablast abrasive blasting machine which 
has been developed by Messrs. The American 
Foundry Equipment Company, 523, S. Byrkitt- 
street, Mishawaka, Indiana, U.S.A., and for which 
Messrs. Tilghman’s have now acquired the sole 
right of manufacture and sale throughout the British 
Empire, with the exception of Canada. It should 
be understood that the machine does not require a 
compressed air supply, the abrasive, chilled shot, 
being discharged with great force on to the castings 
to be cleaned by centrifugal force from a wheel 
not unlike the rotor of a centrifugal pump in 
appearance, the abrasive being supplied to the 
centre of the wheel. The machine exhibited is 
intended for fairly flat castings and so is fitted with 
only one throwing wheel discharging vertically 
downwards on to the surface of the castings, which 
are carried on a horizontal rotating table. For 
castings of a more intricate type more throwing 
wheels are fitted, up to four in number and discharg- 
ing in various planes so that the whole surface is 
completely covered. 

The machine consists of a rectangular steel cabinet 
containing the throwing wheel. Projecting from the 
front of the cabinet, with about half its area exposed, 
is the circular rotating table. This is not merely 
a plain surface, but is provided with four smaller 
circular tables free to rotate round their axes and 
equally spaced round the circumference of the main 
table. Two of the small tables are uncovered at 4 
time as the main table rotates so that loading and 
unloading of the castings may be carried out con- 
tinuously. The doors in the cabinet are formed of 
strips of flexible material which present no obstacle 
to the egress of the cleaned work and the ingress 
of the fresh work, but effectually prevent any 
splashing of the abrasive on to the operator. The 
small tables remain stationary to the main table 
when outside the cabinet, but immediately they 
enter it they are rotated round their axes by contact 
with a belt travelling in a horizontal plane with its 
surface vertical. The result is that the tables 
inside the cabinet are given an epicyclic motion 
and the whole face of the casting is turned round 
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under the stream of abrasive, an arrangement 
ensuring that every part is subjected to the cleaning 
action. The spent abrasive is drawn off from the 
lower part of the cabinet and after the sand has been 
separated from it, is delivered to an overhead hopper 
by a vertical bucket elevator, to be returned from 
the hopper to the wheel. The elevator, hopper, and 
drive for the wheel and tables are external to the 
cabinet. The motors are totally-enclosed and the 
controls, as well as all the bearings, are dust-proof. 
The machine is stated to effect complete cleaning 
in a single pass of the castings through it, while 
two passes are sufficient to produce a perfect surface 
for vitreous enamelling. 

Another machine in which the same means of 
discharging the abrasive is used is also exhibited. 
This is known as the ‘“* Wheelabrator Tum-Blast ” 
machine and is designed for the cleaning of castings 
with re-entrant angles and similar complicated forms. 
The castings are, as may be inferred from the title, 
tumbled about under the stream of abrasive, the 
agitation not being effected in an ordinary barrel, 
but by an ingenious mechanism which effectively 
simulates its motion. A wide flexible metallic endless 
belt is led over pulleys in such a way that a deep 
pocket of rather more than a semi-cylinder is 
formed, the ends being closed in by circular pulleys. 
lhe castings are, in consequence, tumbled about 
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display includes a double-acting two- 
stage vertical compressor with an 
intercooler, having a capacity of 
1,000 cub. ft. of free air per minute 
and suitable for pressures up to 120 Ib. 
per square inch. A vertical section 
of this type of machine is given in 
Fig. 118, annexed, and from this the 
general construction may be gathered. 
Particular attention may, however, be 
given to the valve arrangement. There 
is an inlet and outlet valve at each end 
of the cylinder, the clearance space being reduced to 
a minimum by tilting one of the valvesin each case. 
There are no springs, the place of these being taken 
by parts of the valves themselves. Each valve 
consists of six rings of thin steel working on a 
cast-iron seating and retained by a guard ring 
bolted to the seating. The ring next to the seating 
is ground flat to form an air-tight joint. Then 
follows another flat ring of somewhat thicker 
material and behind that are four rings which are 
slightly buckled. -These rings constitute the spring 
which is, in effect, so long that it is practically 
immune from breakage, this quality being contri- 
buted to by the fact that the surface of each ring is 
continuous, that is, it is not pierced or slotted in any 
way. The valve seats are ground in the valve chest 
and only metal to metal joints are made. A central 
clamping screw holds each pair of valve assemblies 
in place. This type of compressor is made in 
capacities of from 400 cub. ft. to 3,000 cub. ft. of 
free air per minute. A single-cylinder double- 
acting machine for pressures up to 60 Ib. per sq. in. 
is exhibited and a number of smaller compressors 
jare also shown, two of which are illustrated in 
| Figs. 119 and 120, above. Both illustrations show 
| single-acting machines, that of Fig. 119 having a 
| single cylinder 5 in. in diameter by 5 in. stroke, 
}and that shown in Fig. 120 being a two-cylinder 
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in the pocket without being carried along on the | machine with cylinders 6 in. in diameter by 5 in. 


belt. The clean castings are discharged by revers- 
ing the direction of travel of the belt. 


stroke. The speed in both cases is 720 r.p.m. 


The | Another type of single-acting machine has a single 


mechanism is chain-driven and the abrasive and | cylinder 5 in. in diameter by 6 in. stroke and runs 
sand-extracting devices are generally the same as jat 450 r.p.m. These three machines are suitable 
those on the table machine. It is claimed for this | for pressures up to 100 lb. per square inch, and 
type of machine that it is capable of producing |a total range of from 4 cub. ft. to 200 cub. ft. is 
four times as much work as is possible with the | available in one or other of the types. 


air-pressure blasting types, with the expenditure | 
of approximately one-tenth of the power. Both | 
these machines are shown coupled to the firm’s 
dust extracting machine. 

The air compressor section of Messrs. Tilghman’s | 


Messrs. Hydraulic Coupling and Engineering 
Company, Limited, Fluidrive Works, Worton-road, 
Isleworth, Middlesex, are showing, among other 
things, an interesting new type of the Vulcan-Sinclair 
seoop-controlled fluid coupling. As most of our 
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readers will be aware, the firm’s scoop-tube couphing 
is of the variable filling type and was developed 
particularly for use with constant-speed alternating- 
current motors. The variation of the liquid content 
gives a wide range of slip control, and the coupling 
is principally applied to stationary land plant, that 
is, for driving variable-speed centrifugal pumps, 
fans, turbo-compressors, conveyors, calenders, pul- 
verisers, and so forth. The advantages of the earlier 
form of the pump-controlled scoop-tube coupling 
are retained in the new design, in so far as infinitely- 
variable speed regulation and complete disconnec- 
tion are concerned, but the response is very much 
quicker and the construction is markedly simple, 
there being no gland, sump tank, or foot-valves, 
and no pumps being required. This new design is 
illustrated in the sectional drawings, Figs. 12] and 
122, page 368. Referring to these, the driving 
shaft coupling is indicated at a. It is bolted to the 
impeller 6, which is of the standard pattern, the 
inner casing c, also standard, and the outer casing d, 
which has been enlarged in capacity so as to hold 
all the oil from the working circuit both when the 
coupling is rotating and when it is stationary. 
It is this enlargement which enables the usual 
stationary reservoir and filling pump to be elimi- 
nated. The overall dimensions do not, however, 
differ greatly from those of the standard scoop- 
tube coupling. 

The runner e¢ is also standard and is keyed in the 
usual way to the driven shaft f. The stationary 
sleeve g, carrying the scoop tube h, naturally differs 
considerably from the standard design. It will be 
clear from the illustrations that the scoop tube 
can be swivelled and that as the axis round which 
this is done is eccentric with the outer casing, the 
actual result of swivelling is to vary the radial length 
and hence the amount of oil in the rotating reservoir 
chamber of the outer casing. As shown by the full 
lines in both Figs. 121 and 122, the scoop tube is 
in the fully-extended position, under which setting 
the reservoir chamber would be empty and the 
working circuit of the coupling full. The greater 
area of the outer casing increases the rate of heat 
dissipation somewhat as compared with a standard 
scoop-tube coupling. but should an external cooler 
be necessary a connection can be made to the 
scoop-tube discharge port with a return connection 
through the stationary housing to the inlet port of 
the coupling. The scoop tube can be swivelled 
through an angle of about 60 deg. as measured 
from the centre of the coupling, and the movement 
is effected by a short contro! lever which may be 
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operated either by a simple form of Bowden cable 
or a Renold chain push-pull” device. For 
remote control a small worm-geared servo-motor | 
is convenient. A spring-loaded clutch obviates | 
the necessity for limit switches and the scoop tube 
can be controlled directly by hand should the electric 
supply fail. Automatic control can be readily 
arranged for, as very little actuating power is 
required. For each position of the scoop there is a 
corresponding quantity of oil in the working circuit, 
a condition which makes for successful automatic 
devices. In cases where several couplings ar 
required to drive machines working in parallel, the 
controls can be linked together to give equal speeds 
from the driven shafts under equal loading conditions. 

The new coupling is self-pumping, as it fills and 
empties itself by utilising the energy of rotation, 
and glands are not required. Notwithstanding this, 
it is completely oil-tight under all conditions of 
starting and stopping of the driving motor and 
of stalling or releasing the driven shaft. If the 
scoop tube is withdrawn prior to shutting down, the 
working circuit empties completely into the reservoir 
chamber. Any oil which has flowed back through 
the nozzles into the lower part of the working circuit 
after the motor has stopped will be thrown to the J 
periphery immediately it is started again, so that 
the motor runs up to full speed under practically 
no load. The same conditions as regards motor | 
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starting obtain if the coupling is shut down with | 
the working circuit full and it is left for a short time, | 
assuming the tube had been withdrawn 

prior to switching on the motor. The stability 

of the coupling, when driving a constant torque load, | 
is superior to the standard scoop-tube coupling, | 
and it is possible to inch it quite well, particularly | 
under the heavier loads. This improvement in 
stability is due to the fact that, when working | 
uader high slip conditions, oil is expelled from the | 
working circuit, but is passed immediately to the 
reservoir and is returned by the scoop. With the 
standard scoop-tube coupling such oil as may | 
leak along the shaft passes through the manifold | 
ports into the reservoir, a condition giving rise to a 
tendency to stall. The coupling is exhibited in 

action, being driven by a squirrel-cage motor and 

connected to a Prony brake, so that its performance 
can be demonstrated. A number of applications 
of other forms of Vulcan-Sinclair hydraulic couplings 
are also shown on the firm’s stand. 


scoop 





The firm of Messrs. W. H. Dorman and Company. 
Limited, Foregate-street, Stafford, are showing a 
range of marine and industrial direct-injection 
engines, a self-contained generator set fitted with 
a 12-5-h.p. four-cylinder petrol engine, a die- 
casting machine, and examples of * Flexstel’’ ball 
joints. The die-casting machine was described in | 
ENGINEERING, vol, cxxvii, page 225 (1929). We} 
have also described a number of engines made by | valve mechanism is totally enclosed, but is easily 
the firm in the past, but have not dealt with the | accessible for tappet adjustment. The camshaft is 
four-cylinder marine model, shown at Olympia, and | driven by helical gearing from the front end of the 
illustrated in Fig. 123 on this page. This engine has | crankshaft, and is supported in five large bearings. 
a cylinder bore of 120 m. (44 in.) and a piston stroke | C.A.V.-Bosch fuel pump and injector valves are 
of 180 m. (7% in.). It develops 36 brake horse- | fitted, the pump being mounted on the starboard 
power at 600 r.p.m., rising to 70 brake horse-power | side as shown in the illustration. Lubrication is by 
at 1,250 r.p.m. The fuel consumption at full load | gear-type pump to the main and big-end bearings. 
is 0-4 lb. per brake horse-power hour on an average | The pump can be removed without draining off the 
Diesel oil at 1,000 r.p.m., the brake horse-power at | oil. There is a large gauze filter on the suction side 
this speed being 60. The cylinders are cast in| of the pump, and an Auto-Klean type strainer on 
pairs, and are fitted with detachable liners and|the pressure side. The cooling-water pump is 
detachable heads incorporating the valves. The | also of the gear-wheel type. It is located on the 
top and bottom halves of the crankcase are separate | front cover, and driven off the camshaft through a 
castings, the bearings being mounted in the lower | flexible coupling. The governor is totally enclosed 
half. Large inspection doors are provided in the|and is of the centrifugal type. The engine is 
upper half of the crankease. The engine arms are 
water cooled and act as coolers for the lubricating | is made for fitting either an electrical or compressed- 
oil, The pistons are of aluminium alloy, and are | air starter if desired. The reverse gear is fitted on 
provided with four rings above the gudgeon pin.| the end of the main engine casing, and consists of 
he latter is of the fully-floating type. The con- two multi-plate clutches with alternate bronze and 
necting rods are high-tensile steel I-section stamp-| steel plates. One clutch is carried in the flywheel 
the big-ends being fitted with steel shells| and the other fixed to the casing, the reversal being 
with centrifugally-cast white-metal bearings, and | obtained through an epicyclic gear. The gear is 
the small being fitted with phosphor-| totally enclosed and runs in oil. A large ball- 
bronze The crankshaft is a high-tensile| thrust washer is provided to take the propeller 
steel forging, and is carried on five 34-in. diameter | thrust, and all the bearings are pressure fed, including 
bearings. The flywheel is mounted on a flange | the planet-wheel bearings. 
integral with the shaft. The valves are of the The exhibits on the stand of Messrs. Mawdsleys, 
Limited, Dursley, Gloucestershire, may be divided 
i engineering and marine, 
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fitted with a hand-starter, as shown, but provision | 
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and welding. The chief exhibit in the former is a 
motor-generator for electro-deposition work. This 
is driven by an alternating-current motor, and the 
dynamo is designed to give an output of 2,500 
amperes at 7 volts. Two types of lift motor and 
a three-speed pole-change alternating-current motor 
for driving mechanical stokers are also on view, as 
well as a number of small generators and motors 
for various purposes. The main feature of the 
welding section is a typical welding bench for three 
operators, which is connected to one of the firm’s 
A.D.C. multi-operator are-welding sets of the tandem 
type. The principle employed in these sets is also 
embodied in the tandem marine-type welding plant. 
of which an illustration appears in Fig. 124, on 
the opposite page. 

This principle may be explained by recalling that 
while a pressure of about 60 volts is required to 
strike an electric welding arc, only about 20 volts 
to 30 volts is necessary during the actual welding 
operation. A number of solutions of the economi 
situation thus produced have been suggested, but as 
these involve the use of resistances or complicated 
systems of field windings, it may be argued that 
they are only more or less unsatisfactory compro- 
mises. In the A.D.C. system, on the other hand. 
the generator itself only produces the lower voltage 
required for welding, and the extra alternating- 
current, are-striking voltage is superimposed on 
this by a simple arrangement of coils without 
additional power being consumed. It is further 
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claimed that with this arrangement the arc is 
exceptionally smooth and adjustments are easy. 

In practice the direct-current generator is of the 
level compound-wound type and is designed to 
give a constant low voltage. Its armature winding 
is connected through two slip rings to a primary 
coil wound over the usual welding reactance winding. 
Chis coil is therefore supplied with alternating 
current which is superimposed on the direct current 
so as to give the necessary voltage value at the 
moment of striking. Immediately the arc has been 
struck the alternating-current circuit is broken and 
the welder is left with the required direct-current 
voltage. 

In designing the contactor which breaks the 
alternating-current circuit, advantage is taken of 
the magnetic leakage across the air gap, which is, 
as usual, provided to avoid saturation of the iron. 
When this leakage exceeds a certain value an iron 
armature is attracted and breaks the alternating- 
current circuit, while when welding is completed, 
with a consequent failure of the magnetic flux, 
the armature is restored to its original position by 
aspring. Sets of this kind are constructed to supply 
up to 12 operators, the necessary current regulation 
being carried out by a regulator placed conveniently 
near to the place where welding is being carried 
out. The unit has a constant striking voltage of 
55 volts, and the generator may be level-compounded 
to supply operating currents of 25 amperes upwards 
‘t either 60 volts, 55 volts or 45 volts, so that any 
type or size of electrode may, it is claimed, be used 
under the most economical conditions. 

While there has been no change in the construc- 
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former oils, becr, varnish and various 
chemicals requiring fine filtration, and 
the second type, which may be operated 
either by compressed air or by a 
=~. mechanical pump, is put forward as 
particularly suitable for cleaning dirty 
crankcase oil from Diesel and other 
engines. The filter bed type of appa- 
ratus is shown in part section in Fig. 127 
on this page, and the adjoining Fig. 129 
illustrates to a larger scale the method 
of forming the filter-bed. Each of the 
suspended filter units shown in the 
upper part of the casing, in Fig. 127, 
consists of a series of rings about { in. 
in internal diameter, spaced apart by 
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and floated into place around the rings 
by the upward flow of liquid, pump-fed 
as a rule, although the effect may be 
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tion of the Wills pressure-filled joint ring since it 
was described in ENGINEERING in connection with 
the British Industries Fair in 1933,* considerable 
additional experience has since been accumulated 
in its application, and a wide range of possible uses 
is indicated by the examples shown by the makers, 
Messrs. Wills Pressure Filled Joint Ring, Limited, 
Salmon-parade, Bridgwater, on their stand in the 
gallery. One of these, the pipe coupling illustrated 
in Fig. 125, above, is small enough to enable the 
resilience of the tubular ring, which contains gas 
at about 700 lb. per square inch pressure, to be 
tested by screwing up the coupling by hand, the 
ring acting almost like a spring washer in locking 
the halves together. Another application of the 
ring is in maintaining uniform tightness on the 
two seats of a double-beat valve, as shown in 
Fig. 126, on this page. Copper and asbestos 
gaskets for the cylinder-head joints of internal- 
combustion engines are also displayed, in which 
the gas-filled tube is worked round the joint to 
give a complete metallic seal of any desired outline. 
This type of combination gasket is stated to be 
particularly effective in high-compression engines 
where high temperatures are also encountered. 
Messrs. The Metafiltration Company, Limited, 
Belgrave Works, Hounslow, Middlesex, display 
various forms of their two types of filter, one of 
which employs a renewable “filter-bed’’ of 
Metasil, a patented material, and the other a series 
of renewable pockets on a central stem. The 
former type is used for water, insulating and trans- 


* See vol. cxxxv, page 213 (1933). 


“eningnrine” produced by a vacuum if necessary. 


When the bed of Metasil becomes so 
caked with extracted foreign matter that an undue 
pressure is required to maintain flow, it is readily 
removed by a reversed current of clean liquid, and 
the bed can then be reconstituted. 

The second type of filter is constructed of a pack 
of circular discs, referred to by the makers as 
‘* pockets’? and made of their “‘ Metafibre ’’ paper. 
A section is shown in Fig. 128, on this page. Each 
dise is formed of a double layer of paper, the layer 
being perforated at the centre, where two washers 
are inserted. One washer is plain, but the other is 
embossed as shown in the small diagrams, Figs. 130 
and 131. The spaces between the raised faces, when 
the discs are placed in contact, give access to flutes 
on the central rod, which lead the cleaned oil to the 
outlet. The paper discs are held at a certain distance 
apart by spacing washers, } in. thick, leaving a space 
between in which the extracted dirt accumulates. 
When the pack is completely blocked with the 
impurities, the pockets are removed and a fresh 
pack inserted. The life of a pack varies with the 
state of the oil to be filtered, but is stated to be never 
less than 24 hours in continuous working. The 
total cost per gallon of oil, according to the maker’s 
figures, ranges from 3-7d. to 4d. on the basis of 
300 days’ operation in a year. 

The adjoining stands of Messrs. C. A. Parsons 
and Company, Limited, Heaton Works, Newcastle- 
on-Tyne, and Messrs. The Parsons Marine Steam 
Turbine Company, Limited, Turbinia Works, 
Wallsend-on-Tyne, naturally give prominence to 
displays connected with the Parsons turbine, though 
the former stand also includes a motor-driven 
| vertical extraction pump, a steam-jet ejector, a 
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transformer for rural electrification schemes, and 
searchlights and industrial reflectors. On the 
latter stand is, among other things, an example of 
the firm’s latest design of a movable adjusting block 
for turbines fitted with end-tightened blading. 
This apparatus we illustrate in Figs. 132 and 133, 
above. As is well known, the running conditions 
in a marine turbine differ from those of a land 
installation, and it is advisable in some instances to 
have means of adjusting, by hand, the axial blade 
clearance. Thus, when warming up the turbine 
or when working the vessel in or out of port, the 
axial clearance may be increased by 0-030 in. in 
order to provide for any differential expansion of 
the rotor and the cylinder. When steady steaming 
conditions are reached, however, it is naturally 
desirable to reduce the axial clearance to a minimum 
so that the maximum efficiency can be obtained. 
The prime consideration of such adjusting gear 
must be that there shall be no possibility of damage 
to the blading and dummies by manipulation of the 
gear, neither shall the oil clearance for the pads of 
the shaft collar be affected. 

The rotor is prevented from moving in an axial 
direction when set with the selected clearance by 
the collar a, which runs between floating pads 6 
mounted in the split carrier block c. These blocks 
are in turn carried in a single block d, which can 
be traversed in an axial direction. There is an 
oil clearance between the pads and the collar on 
one side or the other, depending upon the blade 
clearance required. In Fig. 132 the block d is shown 
in its limiting forward position, that is, the clearance 
of the blades and dummies is at its minimum. The 
traverse of the block d is limited by the liners e 
and f attached to it, which bear upon faces of the 
casing. The liner ¢ is hard up against the casing in 
Fig. 132, while the liner f is clear of it, the amount 
of clearance being such that when the liner and 
casing are in contact the blade clearance is increased 
by 0-030 in. The thickness of the liners and 
relative positin of the facings is, of course, deter- 
mined when the turbine is erected and adjusted. 
The traverse of the block d is effected by two 
screws g, Fig. 133. These are fixed in the axial direc- 
tion, the block simply being drawn on or off them by 
their rotation. The screws are provided with small 
worm wheels which mesh with a double worm h 
actuated by the adjusting handwheel. This arrange- 
ment is best understood by reference to Fig. 133. 
The handwheel is provided with a dial indicating 
the direction of turning required to give the 
maximum and minimum blade clearances. 

When describing the exhibits at the last British 
Industries Fair, we ‘llustrated a molten-metal 
pyrometer, shown by Messrs. Ether, Limited, 
Tyburn-road, Erdington, Birmingham. This instru- 
ment, of which the description was given in 
ENGINEERING, vol. cxliii, page 197 (1937), is again 
being shown at Olympia, together with a number of 
other instruments for recording, indicating, and 
controlling temperatures. The instrument illustrated 
in Fig. 134, on the opposite page, is a continuous- 
chart recording pyrometer, and is known as the 
‘* Indicorder "’ model. It is capable of giving a con- 
tinuous record of temperature for 30 days without 
chart renewal, at a speed of 1 in. per hour, and can be 
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made to control the tem- 
perature of oil 
electrical furnaces, in con- 
junction with a series of 
electrically-operated gas 
and oil valves. Accuracy 
is ensured by a high-resistance concentric movement 
which is stated toeliminate errors due to atmospheric 
temperature changes and the length of the connect- 


yas, or 


ing leads. The chart is 6 in. wide, with 5-in. 
calibration, and while, as stated, it will last for 
30 days, the record can be torn off daily. The 


instrument is driven by a synchronous motor, thus 
eliminating clock winding and ensuring accurate 
timekeeping. The whole of the chart mechanism 
can be withdrawn for changing in a few moments, 
and the inking thread is also easily accessible. 
Multi-coloured records, up to three colours, enable 
three temperature points to be recorded on one 
chart, a rotary switch with precious-metal contacts 
being provided for multiple-record work. The 
temperature point being measured is clearly shown 
jon the front of the instrument in multi-way 
| instruments. Bi-metallic compensation of the cold- 
junction temperature is fitted as standard. The 
compensating connecting leads, thermocouples and 
other parts are electrically and mechanically inter- 
changeable. Instruments are available with tem- 
perature ranges to cover all industrial requirements, 
viz., from 0 deg. C. to 400 deg. C., and 0 deg. C. to 
1,400 deg. C. 

An exhaust silencer for road drills and pneumatic 
picks, which is stated to overcome satisfactorily 
the problem of ice formation in cold weather, is 
exhibited by Messrs. Harry Lancaster and Company, 
Limited, Ocean House, 24-25, Great Tower-street, 
London, E.C.3. It is based on the “ Ecliptic ’’ air 
filter, marketed by the same firm and, as shown in 
Figs. 135 and 136, on the opposite page, consists of a 
steel casing in two parts bolted together, the larger 
of the two having a screwed inlet connection and a 
number of outlet holes spaced round the periphery. 
The casing contains two pads of loosely woven 
felt, provided with a large number of circular 
pockets on the inner surfaces, and separated by an 
clongated spiral spring of steel. The successive 
impacts of the exhaust upon the spring are said to 
keep it in continuous vibration of sufficient ampli- 
tude to shake off any snow or ice crystals before 
they can accumulate sufficiently to form a serious 
obstruction; and the pressure of the numerous 
small pockets, acting as expansion chambers, breaks 
up the waves which would otherwise produce noise 
on release to the atmosphere. 

Among the numerous foundry appliances on 
the stand of Messrs. The Constructional Engineering 
Company, Limited, Titan Works, Charles Henry- 
street, Birmingham, 12, are examples of core blow- 
ing machines in operation, one of which is illus- 
trated in Fig. 137, on the opposite page. The machine 
is used for ramming core boxes by means of a jet of 
sand impelled by compressed air. The table will take 
a core box up to 20 in. by 24 in. by 48 in., the box 
being held in place by the handwheel-operated vice 
seen to the right. The table-vibrating gear is shown 
jat the left. The compressed-air chamber and sand 
| container is carried on a column provided with a 
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jrack on which it is adjusted for height. Th 
| cone at the left is a swivelling filling hopper. The 
air-compressing plant is self-contained, and moto: 
operated. The maximum air consumption is 10) 
cub. ft. of free air per minute, and it is stated that 
the machine is capable of producing cores which have 
hitherto been made by hand and that it is, more- 
over, able to turn out such cores at a rate of three 
times hand-operation ; thus, 480 bib-cock cores may 
be produced per hour. Examples of the “ Titan ” 
core-sand mixer are also shown. This machine, 
which is made in two sizes, having capacities of 
130 lb. and 400 Ib., consists of a steel cylinder 
having an air-tight cover. A series of cast-steel 
vanes of special design fitted inside the cylinder 
effectively mix and knead the sand, which, as it is 
completely enclosed, needs only a minimum quan- 
tity of core oil, evaporation during mixing being 
eliminated. The mixing time varies from 3 min 
to 5 min. for a batch of sand. The output of 
the 130-lb. machine is approximately 4 tons per 
8-hour day when motor driven. The machine can 
be arranged alternatively for belt drive. The sand 
is discharged through an opening, provided with a 
spout, in the side of the cylinder. 

Of the other exhibits on this stand, the “ Sand 
Wizard ”’ may be mentioned, a rumbler-type machine 
with dust-extraction plant being shown. A descrip- 
tion and illustration of a somewhat similar machine 
was given in ENGINEERING, vol. cxl, page 329 (1935). 
The “Titan” oil and water separator is also note- 
worthy. It is claimed for this apparatus that it is 
the first in which oil and water is removed from 
compressed air by combined filtration and con- 
densation. The separator consists of a steel casing 
the dimensions of which bear a definite relation to 
| the internal diameter of the air pipe, and provided 
with a special filter requiring only periodical cleaning. 
As an example of the efficiency of the apparatus, the 
performance of an installation in a mine, in which 
the temperature is tropical and the air excessively 
humid, is cited. The separator is attached to a 
compressed-air plant supplying 20,000 cub. ft. of free 
air per minute at a pressure of 120 Ib. per square inch. 
The pipe is 14 in. in diameter and 44 gallons of 
water at a maximum temperature of 10 deg. ©. 
are separated per hour. 

The exhibit of Messrs. James Gordon and Com- 
pany, Limited, Regent House, Kingsway, London, 
W.C.2, includes, in addition to a selection of 
“Mono” combustion recorders, an equipment of 
the regulating apparatus used in the Hagan system 
of automatic boiler control. These comprise 4 
master regulator for metering the steam pressure, 
a diaphragm regulator for measuring the furnace 
suction, airflow, &c., and two servo-motors, one with 
a power cylinder 2} in. in diameter by 10 in. stroke, 
and another 5 in. bore, and of the same stroke. The 
Hagan pressure regulator, which is used in con- 
junction with a Venturi-throat-butterfly valve for 








steam-pressure reduction, is also exhibited. A 
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recent addition to the firm’s range of auxiliary plant 
is the Gordon plate-type oil cooler, an assembly 
of thin recessed plates separated by flat plates, 
held between cast-metal covers and provided with 
inlet and outlet parts at diagonally opposite corners 
of the respective sections, so that the oil and the 
cooling water flow in thin sheets, and in opposite 
directions, on each side of the separating plates. 
By removing the bolts holding the end covers 
together the several plates can be readily separated 
for cleaning, and the amount of cooling surface can 
be easily varied by adding or removing intermediate 
plates. The Hagan steam separator, which is 
also included in the display of Messrs. James 
Gordon and Company, Limited, is of compara- 
tively recent introduction, but has been adopted 
to a considerable extent in power stations and 
industrial boiler plants. It is made in a number 
of patterns, for fitting inside boilers as well as in 
pipelines, and in sizes from 2 in. diameter of delivery 
opening upwards. The largest yet made have 30 in. 
diameter connections and are fitted between the 
intermediate and the low-pressure turbines in the 
power station at Amsterdam. The separator 
consistS of a cylindrical body into which the wet 
steam is admitted between a series of annular ports 
formed by radiating vanes. The swirl imparted 
by the manner of entry causes suspended moisture 
to be flung outward by centrifugal force as the 
steam travels to the bottom of the chamber, and as 
't returns upwards the centrifugal separation is con- 
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tinued. It then passes, still swirling, through an 
upper and smaller cylindrical space, on the wall of 
which any remaining moisture is collected, to drain 
into the lower cylinder by gravity, assisted by the 
injector effect of the fresh steam issuing from the 
nozzle annulus. There are thus three stages of 
centrifugal separation, the effect of which, the makers 
state, is to eliminate, on test, 97} per cent. of all 
moisture and impurities in the steam. 

We regret that two errors occurred in the descrip- 
tion of the exhibit of Messrs. The British Thomson- 
Houston Company, Limited, Rugby, which appeared 
on page 339 of our issue of September 24. The 
sub-title to Fig. 94, on Plate XXV, should read 
“* Control Panel for Electric Motor-Driven Blowers,” 
and not “ Thyratron Voltage-Control Panel,’’ while 
the illustration given in Fig. 95, on the same 
plate, is of a turbo-generator for auxiliary se1vice 
on the Queen Mary, and not of a 10-kW turbo- 
generator. 

(T'o be continued.) 





= 


‘*MODEL ENGINEER” 
EXHIBITION. 


THE nineteenth “‘ Model Engineer” Exhibition held 
in the Royal Horticultural Hall, Westminster, S.W.1, 
from September 16 to September 25, showed no falling 
off from its predecessors either from the point of view 
of quality or of quantity. Like them too, it consisted 
of three main divisions, exhibits entered for the various 
competitions, loan exhibits, and trade exhibits, this 
latter being sub-divided into models and components 
of a wide range and small tools. Quite apart from the 
general interest of the exhibition the tool section offers 
considerable inducement for the engineer to visit it. 
The range of small machine tools, lathes, grinders, 
drills, bandsaws and so forth, seems to be extending 
and some new types were to be seen. 

The exhibits in the competition section were, on the 
whole, very creditable. That gaining the Championship 
Cup was an outstanding piece of workmanship, being 
a working model, some 3 ft. high, of a 35-ton portable 
coaling crane with traversing and swivelling gear and 
a fixed jib handling a tipping-wagon carrier. The 
finish was good and the parts appeared to be correct to 
scale. An unusual and well-finished model, also 
working, was one of a motor-driven pantograph 
engraving machine. A model of a brewery, the work 
of a group of employees, was well finished and is of the 
class, we should imagine, that would be useful either for 
demonstration purposes in a technical school or in a 
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museum. A model of a Boulton and Watt engine 
with sun and planet gear was attractive in a special 
way, Since it had the appearance of a miniature of an 
old engine which had survived to the present day. 
The timber framing was made of weathered wood and 
the ravages of rust and time on the metal parts were 
faithfully reproduced. 

The loan section contained, as is usual, a number of 
locomotive models, some of which were exceptionally 
well made, and there were a number of good examples 
of marine engines of various types. It is pleasing to 
observe that year by year more attention seems to be 
given to faithful reproductions to scale of actual engines 
instead of to models the prime object of which is 
“to work” regardless of clumsy and inaccurate con- 
struction. We stress this point as the real scale model 
may one day form the only record of an unusual piece 
of machinery. This section was this year particularly 
rich in sailing-ship models which, though outside the 
usual range of the engineer, cannot be ignored. Two 
beautifully rigged models of four-masted barques may 
be specially singled out; one, incidentally, was sent 
by a worker in Finland. A change from custom was 
noticeable this year on the stand of the Royal Air 
Force which, previously, showed examples of the 
work done by its apprentices. This year the stand 
contained only a sectioned example of the Bristol Pegasus 
XXII and XXIII aeroplane engine with variable-pitch 
propeller gear; a most informative and interesting 
exhibit. The exhibition is certainly one that should not 
be neglected. 








THE BRITISH FOUNDRY SCHOOL. 


WE have dealt on sevoral occasions in the past with 
the aims and general features of the British Foundry 
School, and it will be recalled that the school, which 
is housed in the Central Technical College, Suffolk- 
street, Birmingham, was opened in the autumn of 
1935. Two sessions have now been completed, and 
at the end of the first, that for 1935-36, 13 students 
were awarded the school diploma. When the second 
session opened on September 21, 1936, only four 
students presented themselves, and this fall in the 
number of students is the subject of comment on the 
part of the Governors of the school in their second 
annual report, which has recently reached us. While 
recognising that the number of studenvs in the school 
at any time is likely to be small, the Governors state 
that it is impossible to expect the Board of Education 
to continue to disburse the generous grant provided 
unless the number of students really shows that there 
is an industrial demand. They therefore urge all those 
responsible for the conduct of foundry operations to 
consider whether the school can help them in building 
up a suitable personnel. One of the main reasons for 
the decline in the number of students last session is, 
of course, that this coincided with a period of great 
activity in the foundries, making it difficult for firms 
to release suitable men. While this state of affairs is 
acknowledged in the report, it is, nevertheless, hoped 
that firms will be able to present students from their 
staffs during the present session (which opened on 
September 21) and succeeding sessions, it being pointed 
out that it is easier to take such a step when the 
industry is in a comparatively prosperous condition. 

The curriculum of the school is undoubtedly 
thorough: attendance is required from each student 
for upwards of 39 hours a week for a period of 40 
weeks, and students are required to do a considerable 
amount of work in their own time. No practical 
training, in the ordinary sense of the term, is given, 
since practical training in a foundry is an essential 
requirement for entry to the course. Students, how- 
ever, conduct a series of practical studies and are 
expected, for example, to prepare from a given casting, 
or blue print, a complete scheme of foundry produc- 
tion, including composition, melting equipment and 
charges, machining allowances, construction of pattern 
and core boxes, methods of moulding and pouring, 
and costs. Again, on the subject of foundry planning 
the student is set the task of designing a foundry or of 
remodelling an existing foundry to specified require- 
ments. A large number of studies of this type are 
made during the session and much of the time of the 
diploma examination is devoted to dealing with 
problems of this character. Another feature of the 
course is the employment of lecturers dealing with 
subjects on which they have special knowledge, and 
upwards of 100 of these leccures were delivered last 
session. Furthermore, each week during the course a 
visit is paid to a foundry in the Midlands, and towards 
the end of the course a visit extending over several 
days is arranged to a foundry centre siwuated in another 
part of the country. The diploma of the school is 
nationally recognised and is endorsed by the Board of 
Education. It is, however, emphasised that, while 
working in close contact with the Board, the school is 
governed entirely by representatives nominated by 
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THE STORSTROM RAILWAY AND 
ROAD BRIDGE, DENMARK. 


Tue combined railway and road bridge which crosses 
the Storstrém, and thus provides a direct link between 
the islands of Zealand and Falster in 
opened to the public on Sunday, September 26, 1937, 


by H.M. King Christian I\ The bridge is about 
two miles long and will enable the train ferry 
between Orehoved and Masned to be dispensed 
with. The result will be a shortening of the journey 


time between Copenhagen and northern Germany and 
a general improvement in the communications between 
Denmark and the rest of Europe, including this country. 
In view of the importance of this structure, it is satis 
factory to be able to record that the main contract 
for it was let in May, 1933, to Messrs. Dorman, Long 
and Company, Limited, Middlesbrough. One of the 
conditions was, however, that as much Danish labour 
as possible should be employed. The work of sinking 
the foundations and building the piers and earthen 
embankments therefore let to Messrs. Christiani 
and Nielsen, Copenhagen, while Messrs. Dorman, Long 
themselves undertook the manufacture, fabrication, 
and erection of the steelwork. The same firm obtained 
the contract under similar conditions for the construc- 
tion of a bridge the Masnedsund, between 
Masned and Zealand. Thisis one-eighth of a mile long 
and replaces an older structure 

The Storstrém bridge, whose geographical position 
is shown in Fig. 1, begins about 150 yards inshore at 
Maaned, and ends about 500 yards from the Falster 
shore, where connection is made with an embankment. 
It rises from each end towards the centre on a gradient 
of 1 in 150, thus providing a clear span of 85 ft. 3 in. 
at the central navigation span and of about 82 ft. 
at the two side navigation spans. It carries a single- 
line railway track, «» motor road 18 ft. 4$ in. wide, 
and a footpath and cycle-way 8 ft. 24 in. wide. 

As regards the foundations, the maximum depth of 
the Storstrém on the bridge line is about 46 ft. The 
average depth does not, however, exceed 23 ft., and 
it is only greater than 30 ft. for a distance of 2,000 ft. 
The sea bed near both shores is covered with mud, 
underlying which is glacial clay at depths from 20 ft. 
to 25 ft. and chalk at depths from 65 ft. to 130 ft. 
The foundations of the abutments and piers 
however, only sunk in the clay, as the results of preli- 
minary borings showed that its bearing power would 
be sufficient. The permissible pressure was taken as 
3-2 tons per square foot. The tide range is generally 
only from 9 in. to 15 in. with an extreme variation of 
64 ft., but it is seldom that the difference between low 
tide and high tide exceeds 3 ft. The currents are 
usually not strong, but on the other hand, pack ice 
uncommonly encountered during the winter 
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months, and as this may reach a height of as much | 


as 22 ft., careful precautions had to be taken to resist 
the resulting pressure. 
The presence of floating ice 


also determined the 


methods adopted for constructing the 49 piers and 
two abutments, one in water and one on land. 
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| site and loaded with piling for the next pier. 
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foundations for the intermediate piers were sunk to a | where the water is shallow, were constructed inside 
depth of between 18 ft. and 50 ft. below water level, | ordinary open cofferdams. The shore abutments, 
within large steel cofferdams The main | which connect with embankments about 60 ft. above 
unit concrete which is elliptical in plan | water level, were built as reinforced-concrete boxes, 
varying from 25 ft. wide to from 62 ft. to 95 ft. long, | with vertical outer and intermediate walls. These are 
and from 8 ft. to 13 ft. thick. It is protected by sheet- | connected at the bottom by a foundation slab and at the 
steel piling to a depth of from 10 ft. to 25 ft. below] top by a reinforced-concrete slab carrying the road- 
its base in order to prevent scouring. Stone filling! way. The superstructure is cantilevered out so that 
is also used as a further protection. The piers them- | the load will be evenly distributed and will be supported 
selves are of mass concrete, faced with granite. Aj|on the secondary and cross-walls. These cross-walls 
floating steel cofferdam with double walls and hori-| were constructed within sheet-steel piling. About 
zontal and vertical bracing between them, whose | 140,000 cub. yards of concrete and granite were used 
external periphery corresponded with that of the slab, | for the piers and abutments. 
was used, and was equipped with the necessary excava-| As regards the superstructure, the 47 approach spans 
ting and pumping machinery. It was free from any|are alternately of the anchor and suspension types, 
bracing from side to side. This cofferdam was towed | the lengths being 247 ft. 11 in. and 145 ft. 10 in. 
to the pier site and lowered, by pumping water into | respectively. The anchor spans rest on two adjacent 
the ballast tanks,on to small piles, which had pre-| piers with a cantilever arm stretching out 30 ft. beyond 
viously been driven into the bed. Sheet-steel piling was | each pier, and the suspension spans are supported on 
then driven into the clay round the cofferdam, in| these arms. Owing to the severe climatic variations, 
order to prevent scouring and earth slides when the | allowance has been made for expansion and contraction, 
water was pumped out. Tightness between the piling | and the bearings on the top of the piers on which th« 
and the cofferdam was ensured by inserting timber | spans rest are alternately of the fixed and Haberkalt 
blocks into the hollows of the former, so that they | pendulum types. The suspended spans are supported 
pressed against wooden strips in the latter. Excava-|on the cantilever arms through pendulum bearings at 
tions and pouring of the concrete then took place in| both ends. The top laterals are connected to the 
the open. When the concreting had reached a certain | cantilever arm with fixed and expansion hinges near 
height the cofferdam was lifted away by filling it with | the fixed and expansion main bearings, while the bottom 
water and jacking until it could be tilted to one side by | laterals have expansion hinges at both ends of the sus- 
| unsymmetrical loading and slipped across the top of | pended spans. The main girders are built up of plates 
the structure. Finally, it was towed to a nearby | which are 12 ft. deep over the flange angles and are 24 ft. 
apart. Lateral bearing is provided in the planes of 
the top and bottom flanges. The cross-girders are 
3 ft. deep and are spaced at 24-ft. 6-in. centres. They 
bear directly on the top flange of the main girders 
Two joist stringers for carrying the railway ar 
formed into the cross-girders and the four joist stringers 
for the roadway rest directly on the top flange. The 
railway is laid on ballast carried in reinforced-concret« 
troughing and the roadway on reinforced-concrete slabs 
The three navigation spans consist of steel plate 


movable 


Is a slab 








The next operation was to tow a pre-constructed 
ring of concrete and granite facing from the shore 
between two barges and to lower it on to the concrete, 
the interior being subsequently filled with concrete. 
The upper part of the pier was built within scaffold 
| shuttering, which was moved from one pier to another 
}as the work progressed. In fourteen cases where the 
soil was not sufficiently reliable, the above method, 
| which was employed for 27 piers, was modified by 





driving, sheet-steel piling inside instead of outside the | girders reinforced with a steel polygonaj) areh. Th: 
| cofferdam. | arch ribs are of box section and are about 3 ft. deep, 

The four piers carrying the navigation spans, which while the stiffening girders are single web pilates 
|are of special dimensions, and those nearest the shore! measuring 12 ft. deep over the flange angles. rhe 
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THE UNION-CASTLE LINER ‘‘CAPETOWN CASTLE.” 


MESSRS. HARLAND AND WOLFF, 


LIMITED, SHIPBULLDERS, BELFAST. 








girders are set 40 ft. apart. The hangers are built 
ip of joist sections, spaced at about 30 ft. to 35 ft., 
plated cross girders being framed into the stiffening 
girders at the hanger points. Lateral wind systems 


are provided in the plane of the arch ribs and at the | 


level of the bottom flanges of these girders. The 
railway and road decks are carried by six lines of joist 
stringers which are framed into the cross girders. The 
footway is carried on two lines of joist stringers, 
which are supported by brackets cantilevered out from 
the cross girders. The roadway and footway are formed 
of reinforced-concrete slabs, the former being surfaced 
with 3 in. of asphalt concrete and the latter with 
1} in. of cast asphalt, as in the case of the approach 
spans. On the other hand, the railway track is carried 
on timber transomes with planking to form walk- 
ways. 

Unconventional methods were adopted for the 
erection of the steelwork. The approach spans were 
built up one by one in an erection yard at Masned 
and were then rolled out along slipways until they were 
some distance from the shore. Here they were picked 
up by a floating crane and both crane and span were 
towed out to the correct position in the waterway, 
where the span was lowered on to the bearings 
on the top of the piers. The floating crane used for 
this purpose was designed by Messrs. Dorman, Long 
and Company and was built by Messrs Burmeister and 
Wain, Copenhagen. It has a lifting capacity of 
900 tons and its general appearance will be clear from 
Figs. 4 to 6, on page 376. As will there be seen, 
it is mounted on two 26-ft. by 164-ft. barges 
each of which carries a 150-ft. structural-steel tower. 
The tops of these towers are cantilevered out and 
carry a tackle with nine steel sheave blocks. Each 
tackle carries a girder to which the span is fixed. 
Che hoisting winches are operated by steam generated 
in boilers installed on the barges. Fig. 6 shows the 
crane depositing a suspension span between two 
anchor spans, and Fig. 5 one of the spans ready to be 
towed out to its final position. 

As regards the navigation spans, temporary timber 
structures, one of which is visible in Figs. 3 and 4, were 
erected near the centre of each span. The girders 
were then rolled out on to the slipways and towed 
- the site in two halves. Each half was picked up 
'y the crane and deposited with one end on the pier 
ind the other on the trestle, as illustrated in Fig. 4 
nm page 376, which also shows the start of the erection 
ofthe polygonal arch. Finally, the trestle was removed 
to the next span. The design of the polygonal arches 
will be clear from Fig. 3, which illustrates the central 
liavigational span completed with the temporary trestle 
'n position. The temporary pile base on which the 
trestle rested is visible under the other span. A view 
' the bridge from the waterway appears in Fig. 2. 

Nearly the whole of the steelwork was of Messrs. 
Dorman-Long’s high-tensile Chromador steel which 

‘s high corrosion-resisting properties. As already 
mentioned, it was fabricated in Middlesbrough, 
and was shipped to Masned in lengths up to 45 ft. 
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on specially chartered steamers. 
weather for twelve months and then being sand- 
blasted, it has been treated with three coats of paint. 
Three painting travellers run under girders of different 
sections of the bridge to allow for periodical repainting 
and inspection. The steel superstructure weighs about 
21,000 tons, and in addition 12,000 cub. yards of rein- 
forced concrete were used on the deck. 

The bridge across the Masnedsund replaces a swing 
bridge, with two 57-ft. 6-in. navigation openings which 
was built in 1884. It consists of six plate-girder spans 
103 ft. 5 in. long and one bascule span 93 ft. 2 in. 
long. The navigation opening is 82 ft. wide. The 
steelwork for its construction was manufactured by 
Messrs. Dorman, Long and Company, Limited, but was 
fabricated by Messrs. Sir William Arro]l and Company, 
Limited, Glasgow, who also supplied the bascule 
machinery. 

The erection of both bridges was carried out under 
the general supervision of Dr. A. Engelund and Mr. H. 
Flensborg, consulting engineer and chief of the Way 
and Works Department, respectively, of the Danish 
State Railways. 








THE UNION-CASTLE LINER 
‘*CAPETOWN CASTLE.” 


On Thursday last, September 23, Messrs. Harland | 
and Wolff, Limited, Belfast, launched from their | 
Queen’s Island shipyard the passenger and mail 
motorship Capetown Castle, which they are construct- 
ing to the order of Messrs. The Union-Castle Mail 
Steamship Company, Limited. The size of the vessel, 
which will measure when completed approximately 
26,500 tons gross, made the occasion notable in several 
respects, the Capetown Castle being not only the 
largest ship yet ordered by the owning firm, but also 
the largest built by Messrs. Harland and Wolff, Limited, 
for an Empire trade route, and the largest vessel of 
any kind put into the water from a British shipyard 
since the launch of the Queen Mary in September, 1934. 
The increase in size over that of the preceding two 
ships, Stirling Castle and Athlone Castle, is about 1,000 
tons gross, and is accounted for by a slightly greater 
length, the Capetown Castle being 734 ft. 3 in. long | 
overall, and 685 ft. 5 in. between perpendiculars, as | 
against 725 ft. and 680 ft., respectively, for the earlier 
ships. The moulded breadth is unaltered at 82 ft., | 
and in appearance there will be little obvious differ- 
ence, the new vessel presenting the same distinctive | 
features of a raked stem of fashioned plate, a cruiser | 
stern, rounded bridge structure, and short funnel, | 
pear-shaped in plan. 

The hull design incorporates four complete steel decks 
in addition to the promenade and boat decks, and 
11 watertight bulkheads extending to the upper deck. 
There are three cargo holds forward and four abaft of 
the machinery space, two of the holds and various 
*tween-deck spaces being insulated for the carriage of 








fruit and chilled or frozen produce. Fresh water, | 


After being left to | 





water ballast and oil fuel will be carried in the con- 
tinuous double bottom, and oil fuel also in deep tanks 
forward of the auxiliary machinery space. The main 
engines, driving twin bronze propellers, are of the 
| Harland-B. and W. two-cycle double-acting type, each 
having 10 cylinders 660 mm. in diameter by 1,500 mm. 
| stroke, these dimensions being the same as those in 
the two former vessels. Like them, the Capetown 
| Castle will make the voyage of 6,000 miles to the Cape 
| within 14 days. For scavenging purposes the main 
engines will be served by four separately driven turbo- 
blowers, one being a standby set. The blowers, 
together with the other auxiliaries in the engine room, 
|and also the 16 winches for cargo-handling, are elec- 
|trically driven, the power being supplied by five 
700 kW generator sets, driven by six-cylinder Harland- 
B. and W. two-cycle trunk piston engines with cylinders 
350 mm. bore and 620 mm. stroke. Five similar sets 
|are provided for the main electrical load of the ship, 
and for emergency purposes there will be an indepen- 
|dent 50 kW set and a battery of 252 ampere-hours 
|capacity. The total electrical load amounts to about 
| 7,400 kW. 
| Aecommodation is provided for 292 first-class and 
|500 cabin-class passengers. Two special suites are 
| arranged on C deck and eight cabines de luxe on D deck, 
|the remainder of the first-class passengers being in 
|single-berth and two-berth rooms. The cabin-class 
| accommodation consists of two-berth and three-berth 
rooms. The public rooms in the first class include a 
dining saloon, lounge, drawing room, smoking room, 
card room and a children’s play room, and in the 
| cabin a dining room, lounge, smoking room, 
writing room, and play room. A swimming bath is 
provided in each class. Hot and cold running water 
is supplied to every cabin. Other appointments 
include a photographic dark room and a fully-equipped 
|laundry. Cabin ventilation is provided on the punkah- 
| louvre system. The fire detection and extinguishing 
arrangements, which include a sprinkler installation, 
are fitted in accordance with the latest Board of Trade 
requirements, and the lifeboat equipment will consist 
of 15 hand-propelled boats and a 30-ft. motorboat, 
fitted with wireless, all carried in gravity davits. The 
vessel is being built and fitted out under the survey 
of the Board of Trade and Lloyd’s Register of Shipping. 
The launching ceremony was attended by a dis- 
tinguished company of guests, including His Grace the 
Duke of Abercorn, K.G., K.P., Governor of Northern 
Ireland. The vessel was named Capetown Castle by 
Mrs. J. D. Low, Mayoress of Cape Town, who, with the 
Mayor, had travelled from South Africa for the purpose. 
At the subsequent luncheon it was mentioned by Mr. 
F. E. Rebbeck, the chairman and managing director of 
Messrs. Harland and Wolff, Limited, that the firm, 
which had built ships for the Union-Castle Line for 
more than half a century, had in hand, in addition to 





class, 





| seats for meals. 


the new tonnage, five of the older Union-Castle liners 
for re-engining and reconditioning. To cope with the 
growing shipping needs of South Africa, he stated, 
dock extensions were under construction at Cape Town, 
the first instalment of which would cost about 


| 3,000,0001., and the complete scheme abo ut 10,000,0001. 








‘*WEST RIDING LIMITED” TRAIN. 


On Monday, September 27, the London and North 
Eastern Railway introduced a new passenger service 
between London and the West Riding. The train used 
for this purpose is to be known as the West Riding 
Limited, and will perform the journey between King’s 
Cross and Leeds without a stop. In the up-direction 
the distance is covered in 2 hours 44 minutes, an 
average speed of 68 m.p.h., while in the down-direction 
2 hours 43 minutes is taken, giving a corresponding 
figure of 68-5 m.p.h. The train starts and finishes its 
journey at Bradford, the overall time being 3 hours 
5 minutes in each direction. Connecting trains at 
Leeds and Bradford provide a fast service to Halifax 
and other towns in the West Riding. 

The train used on this service consists of eight 
articulated coaches and has seating accommodation for 
48 first-class and 168 third-class passengers. The 
first-class carriages are divided into sections each 
accommodating four passengers, two on each side of the 
central gangway. Similarly, the third-class carriages 
are divided into sections each seating 12 passengers. 
It will be unnecessary for passengers to leave their 
An air-conditioning plant is installed 
which introduces air into the carriages at floor level 
and extracts it through grilles in the lighting fittings 
in the roof. A complete change is obtained every three 
minutes. Sound-insulating material is fitted in the 
sides, roof and floor spaces, and for the same reason 
double windows have also been installed. Two 
separate kitchens are provided, both of which are 
equipped with electric cooking and refrigerating 
apparatus» The exterior of the train is Marlborough 
blue above and Garter blue below the waistline, 
stainless steel being employed for the mouldings and 








374 


exterior fittings. The spaces between the vehicles are 
covered with rubber sheeting. 


Haulage will be undertaken by two streamlined 
engines, the leading dimensions of which are as follows : 
weight in working | 


Length over buffers, 71 ft. 0% in. ; 
order, 167 tons; 
diameter, stroke, 26 in. ; 
35,500 Ib. 
carry 8 tons of coal and 5,000 gallons of water. 
locomotives and train were constructed at 
to the designs of Sir Nigel Gresley. Between Bradford 


184 in. ; 


and Leeds, however, the train will be hauled by two 


tank engines, as the route is unsuitable for the special 
locomotives, and during the first few months of its 
career it will also be subject to a severe speed restric- 
tion when passing over the Calder Bridge south of 
Wakefield. This bridge is now being re-constructed, 
and it may also for a time be necessary to divert the 
train round the Kirkgate Loop to give the contractors 
a free hand during the final stages. 

As a matter of history it may be mentioned that the 
first British dining car was run over the London—Leeds 
route in 1879. This accommodated 19 first-class pas- 
sengers, and the kitchen was fitted with a coke stove. 
Third-class restaurant cars were introduced in 1893, 
when the coke fuel gave place to coal. Later, gas 
introduced, but in 1921 electric cooking 
fitted, and now standard on all sections of 
London and North Eastern Railway. 


Was 
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CONTRACTS. 

Messrs. Tue Hunsier Enorne Company, Limrrep, 
Hunslet Engine Works, Jack-lane, Leeds, 10, have 
received an order from the Peruvian Corporation for a 
Diesel locomotive to be capable of hauling 
ynsiderable up inclines from level 
up to, and including, an altitude of 14,000 ft. The engine 
will be manufactured by Messrs. Mirriers, BicKERTON 
snD Day. Limrrep, and, at norma! sea-level rating, will 
capable of developing up to 330 b.h.p A Buchi 
supercharger will be fitted, which will increase the maxi 


mechanical 


we loads severe sea 


mum possible rating at sea level to 495 b.h.p. The 
supercharger will have a natural compensating effect 
aus the altitude increases A Vulean-Sinclair hydraulic 


coupling and Hunslet transmission will be fitted 


COMPANY 
London, 


Mrssrks MoONOMETER MANUFACTURING 
Limirep, Savoy House, 115-116, Strand, 
W.C.2, have supplied an axle-box pressure casting plant, 
a tinning bath, a white-metal alloving furnace, and other 
equipment to the East Indian Railway, Lillooah. They 
have also supplied their oil-fired lift-out crucible furnaces 


to Messrs. Consolidated Pneumatic Tool Company, 
Limited, Fraserburgh, and to the London Passenger 
lransport Board, and their oil-fired central-axis tilting 


furnaces to Messrs. Lee, Howe and Company, Limited ; 





Messrs. H, J. Enthoven and Company, Limited, London; 
and Messrs. Beans Industries, Limited, Tipton 
PERSONAL. 
Messrs. Axvis, Limrrep, Coventry, have appointed 
Mr. Harold O. Vaux, A.M.Inst.C.F., to be their repairs 


and service manager 





Messrs. J. ano E. Haut, Limrrep, Dartford Lronworks 
Dartford, Kent, have transferred their offices at 121-3, 
Charterhouse -st reet London, E.( to their main 
London office, at 10, St. Swithin’s-lane, E.C.4 

Messrs. Verver-Roor, Limirep, 40-41, Furnival 
street, London, E.C.4, inform us that, as from October 2, 
their business is being transferred to their new head | 
office and works, the address of which is Dickinson 
Works, Purley-way, Croydon, Surrey 

Messrs. Home and Overseas Press Services, 
LIMITED, state that. as from September 25, their office 








will be removed from 2, Cockspur-street, London, 8.W.1, 
» 68, Fleet-atreet, b.C4 

Messrs. Atrrep Dopman anp Company, Limirep 
engineers, Highgate, King’s Lynn. whose London office 
was formerly at I1, Queen Victoria-street, London, 
E..C.4, advise us that it is now at 23, Leadenhall-street, 
E.C.3, and is under the management of Mr Alfred 
Robertson, A.M Inst. N.A 

Nortu-East Coast Lystrrrution or ENGINEERS AND 
SHIPBUILDERS The annual general meeting of the 
North-East Coast Institi tion of Engineers and Ship 
builders, Bolbec Hall, Newcastle-upon-Tyne, 1, will be 


held in the hall of the Literary and Philosophical Society, 


Newcastle. on Friday, October 15, when Prefessor C. J 
Hawkes. M.S« who has been elected President for a 
second year, will deliver his Address 

Execrriciry Suprpty in SAtrorp The number of 


consumers connected to the mains of the Salford Elec- 
tricity Department on March 31, 1937, was 45,289, an 
increase of 5,075 during the preceding twelve months. 
The total load was 176,577 
kW, or 8-22 per cent The electricity sold amounted to 
108,419,533 kWh, compared with 102,177,759 kWh in 
1935-36, an increase of 6-1 per cent., while the maximum 
load rose from 35,216 kW to : 76 kW. 






completed, and there are now 263 consumers on 


the former system. 


only 


boiler pressure, 250 lb. per square | 
inch ; diameter of driving wheels, 6 ft. 8 in. ; cylinder 
tractive effort, 
The tenders are of the corridor type and | 
Both 


Doncaster 


was | 
the 


kW, an merease of 13,412 | 


The change- | 
over from direct to alternating-current has been virtually | 


ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, §.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 


lir Compressors and Smithy Hammer Equipment, 
including receivers, air- or electrically-operated hammers, 
and accessories. Johannesburg City Council ; October 23. 
(T.Y. 19,929/37.) 

Tramcar Elevators (Two), and Machine Tools, including 
boring, drilling, grinding, milling, and shaping machines, 
&e Johannesburg City Council; October 23. (T.Y. 
19,931 /37.) 

Overhead Travelling Crane, electric, 10-ton, with 2-ton 
auxiliary hoist. Johannesburg City Council ; October 2 
(T.Y. 19,932/37.) 

Road-Making, &c., Plant, including 40-h.p. Diesel 
tractor, hydraulically-operated bulldozer, 4-6 ton two- 
axle Diesel road roller, and four concrete mixers. City 
| and Water Engineer's Department, Durban ; October 22. 
(T. 19,990/37.) 


| 
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LAUNCHES AND TRIAL TRIPS. 


** ConakRian.”’—Single-screw cargo steamer for servic« 
between United Kingdom, Continental and African 
ports; ‘‘ Re-Heater ’’ superheat triple-expansion engin 
supplied by Messrs. The North Eastern Marine Engineer. 
ing Company, Limited, Wallsend. Launch, September 21. 
Main dimensions, 415 ft. by 56 ft. 6 in. by 37 ft. 2 in 
Built by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, Billingham, Co. Durham, 1 
Messrs. United Africa Company, Limited, London. 

““Crry or Preroria.”—Twin-screw cargo steamer ; 
Parsonsi mpulse-reaction turbines and single-reduction 
gearing. Launch, September 21. Main dimensions, 
486 ft. by 62 ft. by 35 ft. Built and engined by Messrs 
Cammell Laird and Company, Limited, Birkenhead 
for Messrs. Ellerman and Bucknall Steamship Compan) 
Limited, London. 

“No. 25."—Twin-screw 1,100-ton steam hopper 
dredger fitted with three Priestman grab cranes fo: 
dredging to a depth of 60 ft. below water level ; tripk 
expansion propelling engines. Launch, September 21 
Built by Messrs. Wm. Simons and Company, Limite:, 
Renfrew, for the Mersey Docks and Harbour Board. 

‘** Saurra.”’—Single-screw motor tug for towing barges 
on the River Thames; Atlas Diesel Company ty)» 
M 461, six-cylinder Diesel engine , to be fitted by Messrs 
Plenty and Son, Limited, Newbury, Berkshire. Launch 
September 22. Main dimensions, 70 ft. by 17 ft. by 
8 ft. 6in. Built by Messrs. Cochrane and Sons, Limited, 


; ; ; 4 NY , 4 2 . 

| of the Industrial Health Research Board to 30th June,| 08 Shipbuilding Yard, Selby, Yorks, for Messrs 
1937. London: H.M. Stationery Office. [Price 9d. | G#selee and Son, Limited, London. 
net.] “Ext Maprna.”’—Twin-screw passenger and cargo 


Department of Overseas Trade. No. 677. Report on 
Economic and Commercial Conditions in Chile, May, 
1937. By Joun Mrrceneson. London: H.M. Sta- 
tionery Office. [Price ls. net.] 

The Institution of Mechanical Engineers. Proceedings. 
Volume 135. January to May, 1937. London: 
Offices of the Institution. 

United States Bureau of Labor Statistics. Serial No. 
R.594. Annual Earnings in the Bituminous-Coal 


steamer for the Indian coastal service ; triple-expansion 
engines working in conjunction with Bauer-Wacl 
exhaust turbines. Launch, September 22. Main dimen. 
sions, 350 ft. by 50 ft. by 24 ft. Built and engined by 
Messrs. Barclay, Curle and Company, Limited, Whiteinch, 
Glasgow, to the order of Messrs. Scindia Steam Navigation 
Company, Limited, Bombay. 

“ Mutiama.”’—Single-screw coastal motorship ; 
cycle, single-acting, seven-cylinder Harland-B. and W 


two- 


Industry. Serial No, R.595. Wage Structure in Deep-Sea Diesel engine, built by Messrs. Harland and Wolff, 
Shipping. Washington: Superintendent of Docu- | Limited, and shipped to Hong Kong. Trial trip, recently 
|} ments. : ’ : | Length of the vessel 115 ft. Built by Messrs. Hong 
Department of Scientific and Industrial Research. Forest | Kong and Whampoa Dock Company, Limited, Kowloon 


Products Research. Bulletin No. 17. Methods of Bending 

Wood by Hand. By W. C. Stevens and N. TurRNER. 

London: H.M. Stationery Office. [Price ls. net.] 
Department of Scientific and Industrial Reseurch. Mag- 
By Dr. J. L. HAveHTON and 
H.M. Stationery Office. 


nesium and its Alloys. 
W. E. Prytuercu. London : 
[Price 2s. 6d. net.] 


British Non-Ferrous Metals Research Association. Research 
Monograph No. 4. Effect of Impurities in Copper. By 


Docks, Hong Kong, for Messrs. Burns, Philp and Com- 
pany, Limited, Sydney, Australia. 


ERTRUDE GricaG.’’—Twin-screw hopper dredger for 
service at Cochin; triple-expansion engines. Launch, 
September 23. Built and engined by Messrs. Wm. 
Simons and Company, Limited, Renfrew, for the High 
Commissioner of India. 














S. L. Arcusutr and W. E. Pryrnercu. London: 
Offices of the Association. [Price 12s. 6d. net.] 

Locomotives of the Great Southern Railways of Ireland. 
By 8.J.W. London: Arthur H. Stockwell, Limited. 
[Price 3s. 6d. net ] 

The Civilising Influence of Transport. By G 
pEN. London : Arthur H. Stockwell, 
[Price ls. net.] 

The Railway Handbook, 1937-1938. Compiled under the 
direction of Tae Eprror or “ Tue Raruway GazetTrTe.” 
London : The Railway Publishing Co. [Price 2s. 6d.] 


B. Lissen- 
Limited. 


The Journal of the Iron and Steel Institute. Volume 
|} CXXXV. No. 1 1937. Edited by K. Heapram- 
| MORLEY London Offices of the Institute. 

The Economics of Rail Transport in Great Britain. 


By C. E. R. SHEeRRING- 
Edward Arnold and 


Rates and Service. 
London 
6d. net 
Science. 


Volume IT. 
TON. Second edition 
Company. [Price 12s. 
Elementary Engineering By 
Moriey and Epwarp Hugues. London : 
Green and Company, Limited. [Price 3s. 6d.} 
Ohio State University The Engineering Experiment 
Station. Bulletin No. 96. Thermodynamics Investigation 
of the Flash Evaporation of Concentrated Potassium 
Sulphate Liquor from Polyhalite. By J. P. Creacu, 
Proressor J. H. Korro.tr and J. R. Wrrsrow. 
Columbus, Ohio: The Engineering Experiment 
Station, Ohio State University. [Price 40 cents.] 
V.D.I.-Wasserdampftafeln Mit einem Mollier (i,s)- 
Diagramm auf hesonderen Tafel. Edited by 
Dr.-Inc. We. Kocn. Munich and Berlin: R. Olden- 
bourg. Berlin: Julius Springer. [Price 7-50 marks.] 
Kolbenverdichter Einf@hrung in Arbeitsweise und Bau 
Luft- und Gasverdichtern mit Kolbenbewegung. 
By Diret.-Ine. Cx. Boucné. Berlin: Julius Springer. 
Price 9-60 marks.] 
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NOTES FROM THE SOUTH-WEST. 


Carpirry, Wednesday 


Welsh Coal Trade.—Quiet and dull 
the Welsh steam -coal market 
Foreign customers, generally, displaved only a very poor 
interest and demand for all grades of coal was dis 
appointing. As a result of the recent quietness, supplies 
of most kinds could be more readily obtained for prompt 
shipment, although the heavy bookings made in the 
code months of this year provided a ready outlet for 
the bulk of the collieries’ present productions. Deliveries 
on account of previous orders proceeded apace and most 
of the coal-loading appliances at the docks were in use 
throughout the period. Shipments for the week totalled 
435,400 tons, showing a considerable advance over the 
corresponding period of last year, when they amounted 
to 299,267 tons. Most concerns were well placed with 
orders ahead and consequently the tone for forward 
loading positions was firm and values showed no sign 
of easing. The increase in rail charges, which comes into 
force on October 1, is to be passed on to the consumers, 
and prices will be advanced accordingly. A _ circular 
to this effect was sent to collieries by the Coal Control 
Board. Its chief effect will be felt in the inland market 
and it was not expected that export prices would b« 
increased to any appreciable extent. Although, so far. 
no definite inquiries have been received, the French 
railways have asked collieries for particulars of what 
uantities they would be able to supply. Business wit! 
this market, however, still difficult to arrangé 
owing to uncertainty regarding the franc. Ample larg: 
coal was available to meet current demands for promp' 
deliveries, but supplies were still far from excessive and 
values were firmly maintained. Washed smalls were 
only very sparingly offered at high figures, but sized 
descriptions were rather more plentiful. The demand 
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) P 930 J » Pass 
Fine At aaah to Bet March Tes La | for cokes remained brik and recent quotations wer 
H.M. Stationery Office. [Price ls. 6d. net.] unaltered. Patent fuel and pitwood were not material's 

The Metallurgist's Manual By T. G. Bamrorp and changed. 
Harotp Harris. Cheap edition with supplement. Tron and Steel Trade.—An active position was main- 
London Chapman and Hall, Limited. [Price tained in the iron and steel and allied trades of South 
7s. 6d. net.] Wales and Monmouthshire last week. All concerns wer 


Department of Overseas Trade. No. 678. Report on Econo- 
and Commercial Conditions in China. By Sir 
With an annex on Economic Conditions 
By G. Ciinton Petnam. April, 1935, 


reese 
Louis BEALE. 
in Hongkong. 


to March, 1937. London: H.M. Stationery Office. 
[Price le. 3d. net.) 
British Locomotive Types. Compiled by “* The Railway 


Gazette"’ from Official Drawings Supplied by the Chief 
Mechanical Engineers of the Four Main-Line Railways. 
London : The Railway Publishing Company, Limited. 
[Price 5s. net.] 

Instituto de Pesquisas Technologicas de Sio Paulo. 
Bulletin No. 17. Contribuicgdes ao Terceiro Congresso 
Sulamericano de Chimica. Sio Paulo, Brazil : Instituto 
de Pesquisas Technologicas de Sio Paulo. 
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well employed and in view of the heavy bookings ahead 
producers were reluctant to commit themselves further 
for some time. 








RECONSTRUCTION OF GROBY-ROAD, LEICESTER 
Groby-road, Leicester, the chief route from Leiceste! 
to the industrial area in the west of the county, is to be 
reconstructed by the City Council for a distance of 4 
mile and a third, at a cost of 64,500/., towards which the 
Minister of Transport has made a substantial grant fron 
the Road Fund. It is proposed to widen the road to 
80 ft. and to lay down dual carriageways, each 22 ft. 
wide, separated by a grass verge and bordered by foot- 
paths, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—While industrial Sheffield is turning 
out record tonnages of steel and engineering products 
trouble is brewing among engineers. Engineering crafts- 
men employed on maintenance work in Sheffield and 
Rotherham are to press further their demand for an 
increase in wages for certain work. The employers and 
trade union representatives have been unable to reach an 
agreement on the issue. . The unions involved are the 
\malgamated Engineering .Union, Electrical Trades 
Union, the Boilermakers’ and Iron and Steel Ship- 
builders, the Associated Blacksmiths, the United Pattern- 
makers, and the Heating and Domestic Engineers’ 
Society. The joint application was for an increase of 
5s. per week for engineering craftsmen except such as 
are on piece work, payment by result, or production 
workers on time rates. Mass meetings of the men have 
been held, and it is understood that unless the employers 
make an offer which is acceptable to the men at the con- 
ference on October 7 there are serious prospects of 
trouble. Sheffield is going strong towards breaking the 
steel output record set up last year. According to the 
latest statistics this area turned out in August 135,40C 
tons of steel,as compared with 133,800 tons in July, and 
119,000 tons in August last year. The total for the eight 
months of this year—1,182,300 tons—is the highest 
recorded for any eight consecutive months, and is 
157,300 tons more than in the same period last year. 
Messrs. Edgar Allen and Company, Limited, have 
recently increased their range of colliery surface, &c., 
equipment by introducing a crusher of the slow speed 
swing claw type. This crusher will successfully reduce 
run-of-mine coal in one operation to a size ranging from 
1} in. to } in. suitable for power station and coal washing 
plants, and serves also as a primary crusher for pul- 
verised fuel. In order to secure robustness, all-steel 
construction has been adopted. The main frame is 
composed of Edgar Allen steel castings, machined and 
protected internally by liner plates. Screens of various 
sizes can be provided according to the size of product 
required. Average results when crushing medium hard 
bituminous coal on the No. 2 machine with a maximum 
feed of 13 in. range from 45 tons per hour of 1}-in. material 
to 12 tons per hour of }-in. material. The same firm have 
just supplied two Stag jaw crushers, 20-in. by 10-in., fitted 
with automatic Tecalemit lubrication to a British user. 
There is a stronger flow of orders in the special steel 
branches. Among the steels in active demand are those 
used by the electrical, automobile, and aircraft industries. 
Producing works are operating to capacity, and at some 
establishments additional electric melting plant is being 
put down. The tool branches are busy. Engineers’ 
small tools are being turned out in record numbers. The 
light foundries are handling a much bigger volume of 
business than 18 months ago. 

South Yorkshire Coal Trade.—The export market 
continues firm. More inquiries are circulating from the 
Scandinavian countries, and good orders are stated to be 
in prospect. Washed singles and smalls are scarce. 
The latest charterings include: Hull to Stockholm, 
1.500 tons coke ; Immingham to Drammen, 2,500 tons ; 
Bremen, 2,600 tons ; and Hull to Aalborg, 2,750 tons, and 
to Halinstadt, 2,200 tons. A healthy trade is being done 
on inland account. Industrial fuel is in strong demand 
by iron and steel works. Values are firm. Orders are 
plentiful for small fuel. The housecoal market tends to 
gain strength. Foundry and furnace coke are active 
media. Quotations are: Best hand-picked branch, 28¢. 
to 29s. 6d.; best South Yorkshire, 25s. 6d. to 278. 6d. ; 
best house, 22s. to 24s.; best kitchen, 19s. 6d. to 21s. ; 
best Derby selected, 248. 6d. to 25s. 6d.; best Derby 
seconds, 22s. to 24s. ; best Derby brights, 20s. 6d. to 22s. ; 
best large nuts, 19s. 6d. to 20s. 6d.; and kitchen nuts, 
18s. 6d. to 198. 











Rarip ReEstoraTION OF ELEcTRICITY SUPPLY AT 
MACHYNLLETH.—Following upon a disastrous fire at the 
Machynlleth generating station, Montgomeryshire, on 
\ugust 4, which completely destroyed the whole of the 
electricity generating plant, Messrs. The Brush Elec- 
trical Engineering Company, Limited, Falcon Works, 
Loughborough, Leicestershire, received, on August 9, 
an order for a 100-b.h.p. Diesel-driven 58-kW alternator 
set, complete with switchboard and switchgear. The 
electricity supply had, of course,been entirely cut off as 
# result of the fire, and consumers were promised a new 
supply by August 24. Messrs. Brush were able to deal 
with the order in such a manner that the complete plant 
was expeditiously delivered to the temporary power- 
station site, and the electricity supply, much to the 
kratification of the consumers, was restored at 6.30 p.m. 
m August 18, i.e., in nine days. 

TENDERS TO TURKISH GOVERNMENT DEPARTMENTS.— 
Che Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, informs us that, in accordance with 
instructions issued by the Turkish Government and 
effective as from July 1, 1937, “‘ contractor’s certificates ” 
must be presented by all firms wishing to tender for public 
‘orks eontracts exceeding in value 5,000/. Turkish. 
These certificates are of two kinds, namely, special 
*rtificates issued by local or Government authorities, 
‘erving for contracts valued at between 5,000/T. and 
10,000/7., and general certificates issued by the Council 
of Public Works, which are valid for two years and must 
accompany any tender for work estimated to exceed 
10,000/r. in value. To facilitate the issue, renewal. and, 
it necessary, cancellation of certificates, the Ministry of 
Public Works will keep a register of contractors. French 
translations of the instructions, &c., received from the 
“ommercial Counsellor at Istanbul may be seen at the 
Inquiry Room, Department of Overseas Trade. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is hardly any sale- 
able Cleveland pig. Stocks have been long exhausted 
and output is trifling. Makers by adhering strictly to 
their system of rationing, claim to be meeting essential 
current needs of local users. Some of whom, however, 
in their anxiety to accumulate a little stock for emergency 
purposes, are drawing supplies from elsewhere, and have 
reluctantly resorted to purchase of Continental products 
at prices rather above the fixed minimum figures for 
Tees-side iron. Recent movement in the value of the 
franc has assisted negotiations with foundry iron makers 
in France. Merchants continue to press persistently for 
possession of Cleveland pig bought a considerable time 
ago for export and long overdue for shipment abroad, but 
with very little success. Tees-side producers of foundry 
iron have still embarrassing arrears of delivery to deal 
with, and prospect of appreciable reduction of their 
obligations is remote. Fixed minimum quotations for 
Cleveland pig keep at the equivalent of No. 3 quality 
at 101s. delivered to firms within the Middlesbrough 
zone. 

Hematite—Makers and consumers of East Coast 
hematite iron have very little stock, but output is large 
and distribution is heavy. After making provision for 
their own consuming departments and for requirements 
of home regular users, who have to buy iron, producers 
are able to release moderate cargoes for shipment to the 
Continent and sell small quantities for early delivery. 
Buyers would readily enter into extensive contracts for 
delivery over periods ahead, but are unable to find sellers 
in a position to accept substantial forward orders. 
Recognised values remain at the level of No. 1 hematite 
at 123s. delivered to North-East England and to Scot- 
land. 

Basic Iron.—The heavy local production of basic iron 
is passing into use at makers’ own steel works, as it 
leaves the furnace and output is insufficient for require- 
ments, so that further substantial imports from overseas 
iron centres are expected. Nominally, Tees-side basic 
ore is 100s. 

Foreign Ore.—Consumers of foreign ore are not badly 
placed as regards supplies. They are extensively bought 
and imports are on a scale that must be regarded as 
satisfactory, but purchases are still very difficult to 
make. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are in a strong position and are not seeking orders. 
Consumers with contracts falling due for renewal, ex- 
perience difficulty in fixing them at figures that have 
been mentioned recently. Buyers offer 42s. for good 
medium qualities, but above that figure is reported to 
have been paid. 

Manufactured Iron and Steel——Demand for semi* 
finished and finished iron and steel is “unabated, but 
manufacturers are too busily employed to pay much 
heed to the large business on offer. Supply of steel semies 
is improving, imports of foreign products being on an 
inereased scale, but re-rollers continue to complain that 
deliveries are still short and that consequently full out- 
put of finished material is impossible. The huge pro- 
duction of finished steel does not cope fully with cus- 
tomers’ enormous delivery demands. Makers are con- 
centrating upon supplying pressing needs of home firms, 
but are shipping as extensively as possible to overseas 
buyers. Principal market quotations for home trade 
stand : Common iron bars, 13/. 5s. ; steel bars, 111. 10s. ; 
soft steel billets, 71. 17s. 6d. ; hard steel billets, 91. 2s. 6d. ; 
steel ship rivets, 151. 2s. 6d. ; steel constructional rivets, 
16l. 58. ; steel boiler plates, 111. 18s. ; steel ship, bridge 
and tank plates, 111. 8s. ; steel angles, 111. 0s. 6d. ;. steel 
joists, 111. Os. 6d.; tees, 121. 0s. 6d.; heavy sections of 
steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 15l. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 191. 10s. 

Scrap.—Heavy steel is in good demand at the stabilised 
prices of 69s. for No. 1 and 67s. for No. 2 quality, and 
90s. is the minimum quotation for machinery cast iron ; 
but foundry cast iron is obtainable at 85s., and light 
cast iron is in ample supply at 67s. 6d. to 70s. 








OveRHEAD-Line Recuuations.—lIn order to reduce 
the cost of construction of high-voltage overhead lines, 
and thus to facilitate development in rural areas, the 
Electricity Commissioners are prepared to —- a 
modification of the regulation relating to ice loading. 
This will permit the factor of safety being calculated on 
the basis ot a covering of ice to a radial thickness of ¥ in. 
for line conductors of sizes ranging from No. 8 8.W.G. 
to 0-04 sq. in. for copper and for sizes not larger than 
7/14 8.W.G. for steel. The supports must also be con- 
structed to withstand this loading. 

DESTROYERS FOR THE ARGENTINE Navy.—On Sep- 
tember 23, Messrs. Cammell Laird and Company, 
Limited, launched from their Birkenhead shipyard the 
destroyer Misiones, the first of two sister ships ordered 
by the Government of the Argentine Republic. The 
vessel measures 323 ft. in length overall, by 33 ft. 3 in. 
maximum beam and 20 ft. 6 in. depth to the upper deck, 
and will have a standard displacement of about 1,375 tons 
at a mean draught of 8 ft. 7in. The machinery comprises 
two sets of Parsons geared turbines, superheated steam 
being supplied by three oil-fired water-tube boilers- 
Two days previously, on September 21, Messrs. Vickers 
Armstrongs Limited, Barrow-in-Furness, launched on 
one tide three similar vessels, which were given the names 





of Buenos Aires, Corrientes and Entre Rios, 








NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—North 
Eastern Branch: Monday, October 4, 6.30 p.m., The 
Mining. Institute, Neville Hall, Newcastle-upon-Tyne. 
“Training of Apprentices for Craftsmanship,” by Dr. 
A. P. M. Fleming. Institution: Friday, October 8, 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “‘The Advantages of Group 
Drives,” to be introduced by Mr. J. Hornsby. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—Tuesday, October 5, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. General Meeting. Presidential 
Address by Mr. A. C. Gardner. 

[INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
October 5, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. Opening Meeting. Presi- 
dential Address by Major-General 8. Capel Peck. Also 
at the Manchester Centre : Wednesday, October 6, 7 p.m., 
The Engineers’ Club, Albert-square, Manchester. Also 
at the Bristol Centre : Thursday, October 7, 7 p.m., The 
Merchant Venturers’ Technical College, Unity-street, 
Bristol. 

INsTITUTION oF Crivi. ENGINEERS.—Manchester and 
District Association : Wednesday, October 6, 6.45 p.m., 
The Manchester Literary. and Philosophical Society, 36, 
George-street, Manchester. Chairman’s Address by Mr. 
L. St. G. Wilkinson. 

INstiITUTE OF Metats.—Sheffield Local Section: Fri- 
day, October 8, 7.30 p.m., The University, St. George’s- 
square; Sheffield. ‘‘ Some Recollections of the Nickel 
Industry,” by Mr. W. R. Barclay. 


For meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish steel 
trade are unchanged, and with consumers of practically 
all kinds of material exceptionally busy, makers are 
faced with a very strong demand. Specifications are 
coming in with the utmost regularity, and there is more 
business on offer than can be undertaken for months 
to come. Output is being maintained on a high level, 
and with only three months of the year to go there is 
every possibility that record figures will result. The 
makers of black steel sheets in the district also have a 
large amount of business on hand, but the raw material 
position still causes anxiety. The home consumption 
of sheets is very heavy, and almost seems to be on 
the increase, while overseas buyers continue to send 
in inquiries for considerable quantities. Prices are very 
firm, and there is the possibility of a new range of quota- 
tions being sanctioned by the Import Duties Advisory 
Committee, to come into force on January 1, 1938. If 

ermission is granted by the Committee, it is not at all 
ikely that the advance will do more than cover the 
recent extra costs of production. The following are the 
current quotations :—Boiler plates, 111. 188. per ton ; 
ship plates, 111. 8s. per ton; sections, 111. 0s. 6d. per 
ton ; medium plates, 131. per ton; black steel sheets, 
No. 24 gauge, in minimum four-ton lots, 151. 15s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
in minimum four-ton lots, 191. 10s. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—-The demand for bar iron is 
still very strong, and all the malleable-iron makers in 
the West of Scotland are fully employed. There is a 
prospect of larger supplies of raw material in the near 
future, and a much better feeling is general, as makers 
have commitments for a considerable tonnage. The 
steel bar re-rollers are also heavily booked, and can look 
forward to steady running until the end of the year at 
least. This largely depends on the deliveries of raw 
material, but the tonnage of semies now promised from 
the Cartel should make the position mall easier, The 
current quotations are as follows :—Crown bars, 131. 15s. 
per ton for home delivery, and 131. 5s. per ton for export ; 
re-rolled steel bars, 111. 18s. per ton for home delivery, 
and 111. per ton for export ; No. 3 bars, 131. 5s. per ton, 
and No. 4 bars, 13/. 15s. per ton, both for home delivery, 

Scottish Pig-Iron Trade.—Activity is still the prevailing 
feature in the Scottish pig-iron trade, and all the furnaces 
in blast are fully occupied. Shipments of iron ore have 
been coming in with fair regularity, and there now seems 
little possibility of any shortage. Consumers of pig-iron 
are pressing for deliveries to enable them to meet the 
urgent demands of their customers, and in this respect 
the steel makers are most prominent. Prices are steady, 
and are quoted as follows :—Hematite, 61. 3s. per ton, 
and basic iron, 5l. 7s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 51. 15s. 6d. per ton, 
and No. 3, 5l. 13s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, September 25, amounted to 359 tons. Of 
that total, 319 tons went overseas and 40 tons coast- 
wise. During the corresponding week of last year the 
figures were 49 tons overseas and 300 tons coastwise, 
making a total shipment of 349 tons. 








RecENT DEVELOPMENTS IN MeTaLiic CaRBONYLS.— 
A meeting will be held at the University of Bristol 
Chemical Department, Woodland-road, Bristol, on 
Thursday, October 7, at 7.30 p.m., at which Mr. A. E. 
Wallis will deliver a lecture dealing with recent advances 
made in the study of nickel and other carbonyls. 
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LAND DRAINAGE DEVELOPMENTS. 


Tue Land Drainage Act, 1930, was one of the 
most drastic and revolutionary measures of British 
legislation within recent times. It cut across the 
entanglements and complexities of centuries of piece- 
meal flood-prevention enactments and swept out of 
existence a heterogeneous congeries of drainage 
authorities whose constitutions and powers were 
as varied as the localities of their petty jurisdictions. 
In place of miscellaneous control, it substituted a 
properly systematised and co-ordinated scheme of 
drainage administration for the whole of England 
and Wales, designed to take a comprehensive view 
of the requirements of all districts subject or liable 
in any degree to the evils of flooding. The change 
was one which had long been needed, and the report 
of the Royal Commission of 1927, which led to the 
passing of the Act, simply voiced the views of an 
overwhelming body of public opinion. 

But revolutions of so fundamental a character 
can hardly be accomplished by a stroke of the pen, 
and, in order to avoid the worse evils of confusion 
and disorder, the process of transformation has 
judiciously been carried on in stages which have 
involved no violent dislocation of authority and 
management. The “old order changing and yield- 
ing place to new ” has, in accordance with English 
tradition, been a gradual process, making steady 
progress towards the ultimate goal. So unobtrusive, 
indeed, has been the metamorphosis that the recently 
issued report* of the Ministry of Agriculture and 
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Fisheries of operations and proceedings under 
the Land Drainage Act, 1930, may come as 
a surprise to some in regard to the amount of work 
which, in spite of the economic crisis which 
supervened immediately after the passing of the 
Act, has already been accomplished under the new 
régime, and to the extent and variety of the steps 
which have been taken during the past seven years 
to give effect to the provisions of the Act. 

To many, the disappearance of the old Commis- 
sions of Sewers and of kindred bodies with statutory 
constitutions, some of which dated back to remote 
periods of past history, with their quaint courts 
and other anachronisms, is a matter of keen regret. 
It is by no means a fact, nor is it a necessary impli- 
cation of the Act, that they, or the majority of 
them, were effete and inefficient. It would be more 
correct to say that their powers and resources had 
proved inadequate to cope with modern develop- 
ments and conditions. In their time, they had 
done excellent public service, and right down to 
the present day a number of them had been 
extraordinarily active and capable. But the system 
of levying rates and the incidence of rating had 
been rigorously criticised, and indeed were too 
restricted and antiquated for further continuance. 

The report, to which allusion is made above, is 
a lengthy document, covering a great deal of ground 
and embracing so many topics that it is difficult 
to make a selection on which to comment within 
reasonable limits of space. The record shows that 
at the date of the report there were 48 Catchment 
Boards operating in England and Wales, as com- 
pared with 47 catchment areas specified as such 
in the Act, and with 46 Catchment Boards which 
have been in existence since March 31 last. These 
slight differences are due to amalgamations and 
development. For instance, in the county of Kent 
there were originally four catchment areas, but 
these have been combined with a fifth new area to 
form a single jurisdictional area under one Catch- 
ment Board for the whole county including, it 
may be remarked, a small portion of Sussex. 

It ought, perhaps, to be explained for the infor- 
mation of those not thoroughly conversant with 
the Act, that a catchment area is the land-drainage 
unit recommended by the Royal Commission of 
1927, and that it is the area for each river bounded 
by what is geographically known as the watershed 
or water-parting. A catchment area, on account 
of the tributary streams of the river, may comprise 
several internal drainage districts, for the adminis- 
tration of which separate ‘Internal Drainage 
Boards’ are appointed, with responsibilities sub- 
sidiary to those of the Catchment Board, which is 
specifically charged with the control and main- 
tenance of its “‘ main river.” The exact definition 
of a “ main river ” is difficult, or rather, the deter- 
mination of the extent of main river for each 
catchment area is not, in many cases, obvious. 
It is often a matter of perplexity to decide where 
the main river, or the main channel, should end, 
or what tributaries should be included. On the 
other hand, several separate and distinct water- 
courses, some perhaps of small size, may be grouped 
together to form the “ main river” of a catchment 
area. The interpretation of such points rests with 
the Minister of Agriculture. 

There is a possibility of a conflict of interests 
between a Catchment Board and an external body 
in respect of the treatment of the main river from 
the point of view of navigation. The jurisdiction 
of the Catchment Board over a main river is not 
exclusive, but only covers the requirements of land 
drainage. A number of rivers are navigable for 
considerable portions of their lengths and are 
subject to the control of statutory navigation 
authorities ; in other ways also, rivers serve more 
purposes than the mere evacuation of flood waters 
Navigation authorities, whose powers are actively 
exercised, are not interfered with by the Act, but 
where a navigational waterway is not properly 
maintained, rendering it difficult for a drainage 
board to perform its land-drainage functions effec- 
tively, or if it is derelict or abandoned, procedure 
is authorised under the Act whereby the rights 
and privileges of such a navigation authority may 
be transferred to the Catchment Board or the 
powers of the former may be extinguished, and 
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there is a case in which a step of this kind has 
actually been taken. 

An important part of the duties of certain Catch- 
ment Boards lies in connection with sea and estuary 
defences. 
Rivers Catchment Area, which, in addition to 
380 miles of main river, possesses also 320 miles of 
sea, orestuary, embankment and defences, extending 
along the north bank of the Thames from the 
outskirts of London to Dovercourt. Perhaps such 
responsibilities afford the greatest scope for the 
execution of improvement works on a large scale. 
Had it not been for the period of financial depression 


experienced between 1931 and 1935, which had 
the effect of limiting grants from Government 
sources, considerable progress would have been 


made this direction. 


in Up to March 31, 1934, 
only 10 improvement schemes, estimated to cost 
206,8421., had been approved by the Ministry, 
and of this amount 179,0001. was assigned to urgent 
schemes of sea defence in Rye Bay and North 
Norfolk. The urgency of these undertakings may 
be gauged from the ravages at Rye Bay, where the 
sea broke through the existing defences in November, 
1930, washed away a number of bungalows, and 
left a widening gap in the natural shingle bank, 
which was the only protection at this point. From 
April 1, however, when grants-in-aid were made 
more freely available, 61 further were 
approved, and the cost of these reaches a total of 
over 6,000,0001. sterling. The execution of these 
works will involve periods of time ranging up to 


schemes 


fifteen years, but generally much less than the 
maximum 
River training works already carried out by 


Catchment Boards under the provision of the Act 
include the reconstruction of the River Great Ouse 
eastern training wall at a cost of 85,0001. and the 
improvement of channels and embankments in that 
part of the area known as the South Level at a 
of 103,0001. Other and much larger projects 
elsewhere in and various of 
with Rivers Medway, 


cost 
m stages 


the 


are hand 


In connection 


progress, 


Nene, Yorkshire Ouse and Trent, Essex rivers, and 
a number of others. 
Land reclamation from the sea, deliberately 


planned as such, does not come within the duties of 
a Catchment Board, but it occasionally happens 
that the construction of training walls at river 
outfalls has resulted in land accretion. This was, 
in fact, the experience at the East training bank 
of the Ouse. A Catchment Board 
empowered by the Act to acquire accreted land, 
either by agreement or compulsorily, and if the 


Great 18 


works have been State-aided by a grant, the Crown 
may demand transfer of ownership to itself. Such 
cases, however, are rare and are likely to be 


unimportant. 

We have not followed the report throughout its 
many sections, some of which are wholly concerned 
with legal and financial matters. We have confined 
our comments, appropriately, to the engineering 
and technical of the activities of the new 
Catchment Boards. ‘These activities, enterprisingly 
initiated, have in many cases produced a distinct 
amelioration in the regimen of the streams and 
rivers under treatment, formerly seriously affected 
as they were by extremes of flood and drought. 
But the work has only recently been started and 
immunity has yet been attained. 

inundations still experienced in 
many places, There was a serious flood in Sep- 
tember, 1931, in the catchment areas of the Trent 
and the Yorkshire Ouse, another, in May, 1932, 
in the Don and Trent Valleys, a third at Swansea 
in 1933, followed by two years of generally prevalent 


side 


complete not 


Disastrous are 


drought, after which widespread flooding again 
occurred. 
The operation of the Land Drainage Act, it 


must be realised, is still in its infancy, and one of 
the essential duties of Catchment Boards 
should to arrange the installation of suitable 
gauging apparatus on the rivers under their control, 


most 


be 


whereby detinite records of run-off and other 
necessary data may be obtained for the purpose | 
of a complete study of the drainage basins and 
their characteristics. This is an essential prelimi- 


nary to the preparation of effective measures for 
river control. The necessity for the collection of 


An outstanding example is the Dssex | 
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| data over long periods in order to obtain a reliable 

record of maximum and minimum readings is 
| clearly indicated by a chart attached to the report 
showing the average monthly registration of rainfall 
in England and Wales between 1930 and 1937 
compared with the average of thirty-five years, the 
range of variation being remarkable. 

In this connection, it would certainly appear 
desirable to establish a close relationship with the 
Inland Water Survey, recently inaugurated under 
the Ministry of Health, and charged with the duty 
|of collecting and collating such data for the use of 
water authorities and water consumers. By cordial 
and whole-hearted co-operation between the Catch- 
ment Boards and the Survey, much useful informa- 
tion could be obtained which should prove highly 
serviceable for the future development of many 
acres of land at present subject to the visitation 
of floods and often lying water-logged for long 
| periods. The effective drainage of these areas 
|would render them workable and _ productive, 
thereby increasing the natural resources and creating 
a national benefit. 








THE STEAM LOCOMOTIVE IN THE 
UNITED STATES. 

Ix the city of Canterbury is preserved the old 
“ Invicta,” the first locomotive to run in the south 
of England, and the twentieth built by Stephenson, 
the Rocket being the nineteenth. Her career was 
cut short after eight or nine years’ service, for, 
possibly to avoid trouble with leaky tubes and 
fire-box stays in her original boiler, she was rebuilt 
with a new one having the grate in its single flue, 
and never steamed (in sufficient quantity) again. 
The incident a very minor one in locomotive 
history, and naturally a century ago there was next 
to no information available on which to base design, 
but it is interesting how much subsequent loco- 
motive practice has been the result of similar shots 
in the dark, and how difficult it has been to say 
why a given locomotive type and even locomotives 
of a given class, have been an outstanding success, 
|while others have been consistently inferior 
throughout their existence. 

In recent times, under the spur of diminished 
earnings and keen competition, the locomotive 
| engineer has felt more than ever the need of reliable 
| experiments and accurate knowledge, and, as our 
|readers are aware, and thanks particularly to the 
efforts of Sir Nigel Gresley, this need is at last to 
be met in this country by a testing plant to be 
erected at Rugby for the joint use of our two 
largest railway systems. In contrast, however, with 
the lack of facilities here, the railways of the United 
States of America have for long been far better 
provided in this respect, but even in their case the 
existing plants are becoming inadequate for the 
work required of them. This view was voiced 
recently by Mr. W. H. Winterrowd, of Messrs. 
The Franklin Railway Supply Company, in a 
paper read before the Association of American 
Railroads, Mechanical Division. Mr. Winterrowd 
urged, and with truth, that the steam loco- 
motive still the form of motive power which 
offers railways the best return on capital, ex- 
cept for very intensive traffic. It has shown 
in the stress of recent times an unexpected reserve 
of capacity, and, for purposes of comparison 
with alternative methods of haulage, it is most 
necessary that the figures applying to it should be 
kept in proper relation with both the development 
that has taken place and that which the future 
will produce. The modern American machine, Mr. 
Winterrowd stated, has outstripped the capacity of 
the existing testing plants, and in this connection he 
quoted some striking figures illustrating the growth 
|in power and weight which have taken place in the 
last thirty years. In 1904, for instance, the driving- 
axle loads of a typical 2-8-0 freight engine were 
19-3 tons, and the indicated horse-power generated, 
1,036. In contrast, a modern 2-10-4 built in 1933 
| has 33-2 tons on each coupled axle and an output 
of no less than 5,855 i.h.p. Again, of two passenger 
4-4-2 locomotives built, respectively, in 1904 and 
1937, the axle loads are given as 24-5 tons and 
hey tons, with indicated horse-power figures of 


Is 





is 


1,224 and 3,200. 





| 
| 





On the other hand, the need for solving the many 
problems that arise in locomotive running has been 
accentuated by modern operating conditions, 
Extended runs, increased speed, and intensive user 
(a case is quoted by the Railroad Association in 
which five 4-6-4 engines have averaged 8,000 miles 
a month each, including washouts and repairs, 
for six years) have produced and are producing 
completely new questions to which answers an 
required as quickly and accurately as_ possible, 
Mr. Winterrowd regards as essential both thy 
provision of new, up-to-date plants and the modifica- 
tion of old ones, so that the modern engine can 
be tested throughout its entire range of capacity 
and speed. It follows that sufficient trained staff 
must be provided to ensure that tests are efficiently 
and accurately conducted, for, obviously, inaccurate 
results are worse than none. The co-operation of all 
concerned is, of course, most necessary. The days 
when each railway administration worked out its 
own problems as secretly as possible are passed. 
Results are now co-ordinated and published by a 
central body, and the manufacturing firms assist in 
their own interest in carrying out tests on thi 
materials and fittings which they supply. 

Among the directions in which progress may be 


| attempted, and which are under consideration by the 


American Railroad Association, are increased steam 
temperatures, increased boiler pressures, and 
improved cylinder performance. Steam tempera- 
tures have already risen to about the maximum 
possible with present lubricants. The Association 
have been investigating lubrication questions 
generally, and state that the outstanding lubricating 
problem at the present time is the provision of a 
cylinder oil suitable for 250 Ib. to 300 Ib. pressure, 
90 m.p.h. speed, 1,800 ft. to 2,000 ft. per minute 
piston speed, and 725 deg. to 750 deg. tempera- 
ture. They are not prepared at present to submit 
a recommended specification, but mention that 
the oil will probably require a heavier body, with 
higher viscosity and higher flash and firing points, 
than that at present used. In dealing with other 
lubricating matters, they highly commend soft 
grease, fed by pressure gun, for crank pins and valve 
gears, though care must be taken in the latter cas: 
to provide ample capacity for the link-block pins. 
It has, however, proved unsatisfactory for horn 
blocks and wedges as it has been found difficult to 
distribute evenly over the surfaces, and mechani- 
cally-fed oil lubrication for this purpose is to be 
preferred, as well as for sliding boiler bearings 
and flexible steam-pipe connections on articulated 
engines. The most common lubrication complaint 
reported is said to be in regard to the sliding bearings 
of the wide American fire-box ; a change of design 
is considered necessary for this, embodying greater 
bearing areas, improved wearing quality of the 
bearing plates, and a regular supply of lubricant. 

Study has naturally been given to axle-box 
questions, and, for driving boxes, hard grease, fed 
by means of a spring-loaded pressure plate through 
a perforated screen, is stated to be most commonly 
used, but a considerable number of engines ar 
running with oil fed by cotton-waste packing o! 
spring pads, as generally used in this country. Ver) 
good results have been obtained from forced oil 
feed direct to journals in conjunction with pads as 
a stand-by, marked increase in bearing life resulting. 
Increasing use is also being made of roller bearings 
for carrying, tender and, more recently, for driving 
axles, the lubricant being usually a mineral oil 
with a fairly low pour point, viscosity approximately 
180 to 210, and a high film strength. A railway 
with 230 locomotives equipped with roller bearings 
for carrying axles reports failures as 0-0019 per 
50,000 miles on a total of 129,000,000 ; while 209 
tenders, travelling 23,498,000 miles, showed 939,92! 
miles per bearing failure. Roller bearings for 
connecting rods and motion have given quite as 
successful results, and where there has been trouble, 
it has been due to lack of lubrication, tight fitting. 
broken cages, rod slipping in crosshead, and cracked 
crosshead. With co-operation from the railways, 
much more information on this subject is expected 
in the near future. 

Turning now to the question of inereased boiler 
pressure, there seems to be no real difficulty in using 
up to 300 lb. per square inch with ordinary radially 
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stayed fire-boxes. A sub-committee of the Associa- 
tion have collected replies from 15 leading adminis- 
trations, all stating that boiler-maintenance costs 


have either not been increased by such pressures, | 


or not increased to such an extent as to outweigh the 
gain in efficiency. An interesting case is reported 
from the Santa Fe, where 15 engines have been in 
service since 1927 with boilers designed for 275 Ib., 
but in the case of nine engines carrying 220 lb. 
only. All 15 are now to have 275 lb., while new 
engines are under construction to work at 300 Ib. 
and even 310 Ib., the latter being for freight traffic. 
All these engines have radially stayed fire-boxes 
and nickel-steel boiler shells. The Baltimore and 
Ohio company, which have been using water-tube 
fire-boxes and a pressure of 350 lb., only report 
trouble so far from insufficient water circulation at 
the fire-box tube plate, for which a remedy is being 
tried. In this connection it may be mentioned 
that a welded locomotive boiler of conventional 
type has been designed by the Association in con- 
junction with the Delaware and Hudson Railroad 
and has been placed in service on one of that 
company’s locomotives. 

Finally, as regards cylinder performance, poppet 
valves seem to hold out considerable hope of 
improvement, both simplifying the lubrication 
problem and allowing of the use of very early 
cut-offs, on account of the rapid valve movement 
and the fact that the admission and exhaust valves 
are independent. Thus far only limited use of 
these valves has been made, but both in the United 
States and in France they are regarded as having 
passed the experimental stage, while India is 
specifying them for all new locomotives, though a 
decision has not been reached there as to the most 
suitable type, nor as to whether reciprocating or 
rotary operation is most satisfactory. 








NOTES. 


Fink FIGHTING IN THE RoyaL Arr Force. 


AtrHouGu fires in the stations or aircraft of the | 


Royal Air Force are, fortunately, of rare occurrence, 
it is obviously highly desirable that the most efficient 
equipment and personnel should be employed to 
deal with them when they do occur. It is of interest 
to learn therefore that regular courses of instruction 
are given at Cranwell to selected non-commissioned 
officers, the instruction being followed by final 
practical tests which were demonstrated to a 
number of Press representatives on Friday, Septem- 
ber 24. The courses cover the organisation of the 
fire services to deal with fires on aircraft property 
and in aircraft on the ground or in the air, the 
training of personnel, the theory of fire prevention, 
and the maintenance of fire-fighting equipment. 
On successfully completing the course, the non- 
commissioned officers are posted to R.A.F. stations 
for fire-fighting duties. The methods emplayed 
to deal with fires in aircraft on the ground are 
particularly interesting. A new type of fire 
tender has been designed for this purpose and fitted 
with special equipment for the extinction of such 
fires and for the prompt rescue of any occupants. 
The apparatus carried is capable of producing 
2,000 gallons of foam, which is directed on to the 
fire by hoses, carbon-dioxide gas, carried in four 
cylinders, being discharged simultaneously with the 
foam. To prevent the fire which has been extin- 
guished in this way from re-igniting, the whole area 
is covered with a blanket of foam. For the rescue 
of any occupants in a burning aircraft, two members 
of the crew of each tender are provided with asbestos 
suits which afford complete protection to the wearer 
for about one minute at a time. The suits, which 
are lined with woollen blanket and silk, are made 
in two parts, of which the lower part is worn by 
the selected members of the crew for the whole 
time that flying is in progress, the upper part 
being donned while the tender is proceeding across 
the aerodrome to a crash. The personnel ate speci- 
ally trained to do this rapidly and also to use to 
the best advantage the limited quantity of air 
contained in the suit after the helmet has been 
closed. Fires in the air are now extremely rare, 
but anually-operated fire-extinguishing apparatus 
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be used manually, has recently been developed 
and is now being tested out on various types of 
aircraft. 


Tue INstiITuTE OF WELDING. 


The almost casual references to welding problems 
yet to be solved, introduced into speeches at the 
first annual dinner of the Institute of Welding, were 
sufficient indication of the calls that are likely to be 
made upon the resources of this latest research 


organisation. The attendance at the dinner, which 
was held at Grosvenor House, Park-lane, on 
September 21, was large and _ representative, 


however, and with the assurance of “ official and 
Governmental blessing and approval,” conveyed by 
the principal guest, the Rt. Hon. Leslie Burgin, 
P.C., M.P., Minister of Transport, and the backing 
of the Department of Scientific and Industrial 
Research, the new Institute enters upon its career 
under very favourable auspices. Sir William Larke, 
K.B.E. (vice-president) presided in the absence of 
Sir Alexander Gibb, G.B.E., F.R.S. (president), who 
was unfortunately prevented by ill-health from 
attending. Dr. Burgin, in proposing ‘“ The Institute 
of Welding,” observed that the Institute existed for 
collective research on the welding of metals, a 
department of science in which Britain could not 
afford to lag behind, though he would be a bold 
man who would say that, in this respect, we were in 
front. He assured them that the Government would 
take a keen and continued interest in the well-being 
of the Institute. Sir William Larke, in responding, 
stressed the need for more up-to-date design 
knowledge ; in shipbuilding, for example, welding 
practice was still based largely upon the Bulkhead 
inquiry of 1912. It had been suggested that the 
steelmakers might not view with favour a develop- 
ment which reduced the quantity of steel required 
for a given purpose, but he had never inclined to 
that view. The interests of the metal industries were 
best served by securing the maximum utility with 
the minimum of material. The Institute of Welding 
had accepted the mandate from 15 institutions at 
the Welding Symposium in 1935. It had a small 
research fund guaranteed for five years, and was 
further supported by the Department of Scientific 
and Industrial Research, which was making a grant 
for three years. He hoped that one result of their 
work would be an expansion and readjustment of 
the regulations now operating to restrict the use of 
welding. Mr. F. Handley Page, replying to the 
toast of “The Guests,” which Sir William Larke 
proposed, aroused much sympathetic applause by 
stressing the value of welding as a craft in which 
a workman could take a personal pride. He urged 
the need for research into the welding of light alloys, 
the difficulty of which was causing the aeroplane 
industry to revert to riveting. 











THE BRITISH ASSOCIATION 
MEETING AT NOTTINGHAM. 


SECTION G.—ENGINEERING. 
(Concluded from page 353.) 
Maenetic TESTING. 





THE concluding session of the meeting, held on 
Wednesday morning, September 8, was devoted to 
the reading and discussion of two papers relating 
to magnetic testing, the first, by Dr. L. G. A. Sims, 

being entitled ‘“‘ Note on the A.C. Method in Per- 
| meability Testing.” We reprint this paper in 
|this issue of ENGINEERING (page 387), but may 
| here mention that it first records the formation of 
|a B.S.I. Committee to standardise measurements of 
| incvemental magnetic quantities, particularly incre- 
|menial permeability. This step, it was explained, 
| was the direct outcome of the support given by the 
| British Association to the author’s papers at 
| Norwich in 1935 and at Blackpool in 1936, and to 

the co-operation of the British Standards Insti- 
tution. These two papers will be found on page 290 
lof our 140th volume (1935) and on page 24 of our 
143rd volume (1937), respectively. In the present 
| paper the author gave a brief outline of the work 
|of the Committee up till the present time, but his 
|main purpose was to direct attention to certain 





iS installed on aircraft for emeigency use and a/| difficult matters with which the Committee would 
new form of automatic apparatus, which can also|have to deal in the future. Among these the 
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following were mentioned: Firstly, the definition 
of a distortion factor, which raised the question of 
the suitability of form factor as a criterion of wave 
purity, and for which various alternatives were 
proposed. Secondly, it was pointed out that appro- 
priate nomenclature, together with a scheme of 
symbols, urgently required consideration. Thirdly, 
the graphical form in which results might best be 
presented to industry was discussed. Of these, 
it was pointed out, the first two at least were of 
international interest and importance, and examples 
were given in the paper of lines along which solutions 
might be reached. 

Dr. Sims gave a summary of his paper and after- 
wards stated that he had received written communi- 
cations on the subject from Dr. T. Spooner, of the 
American Society for Testing Materials, as well 
as from a number of British radio-manufacturing 
firms. Dr. Spooner, he said, had made a number 
of most important suggestions regarding symbols, 
but the question arose whether all of these sugges- 
tions would be acceptable in Germany and other 
Continental countries. 

Sir Alexander Gibb, who occupied the Chair, 
invited Professor W. Cramp to open the discussion, 
and Professor Cramp first remarked that he was 
glad of the opportunity to say that the author’s 
paper represented a determined attempt to carry 
out work in two universities and on an international 
basis. He would like the Committee of the Section 
to bear in mind the amount of work which Dr. Sims 
and his associates had done in keeping in touch with 
other workers in America, Germany, France and 
other countries. He wished to suggest, as a pre- 
liminary step, that as the work should come under 
the Association’s Committee on Terms and Units, 
the Section should ask Dr. Sims and his associates 
in London and Birmingham to carry on with the 
work and report on it next year at the Cambridge 
meeting. The Chairman here remarked that he 
regarded this as a good suggestion, and the members 
present signified their acquiescence. Continuing, 
Professor Cramp said he disliked the words ** incre- 
mental ” and ‘“ non-incremental ”’ and asked if any 
member could suggest words with fewer syllables 
having the same meaning. He had thought of 
‘“ periodic ’’ and “ aperiodic,” but was not sure 
that these expressed exactly what the author meant. 
Any word, symbol or abbreviation adopted must, 
however, be suitable for use in Continental countries. 
Dr. Sims’ suggestions (embodied in a blackboard 
diagram) regarding the use of the circumflex and 
the inverted circumflex to indicate maximum and 
minimum values was ingenious ; the use of Byj», 
suggested a quantity which was not a minimum at 
all, but a maximum negative value, and the author’s 
suggestion got over that. He did not approve of the 
use of the symbol AH and said this should be 
represented by Hy. In accordance with the B.S.1. 
Glossary of Symbols, b and h should be used for 
instantaneous values, but unfortunately these were 
impossible. Professor Cramp remarked that he did 
not think any of this work would be really satisfac- 
tory until ring samples were abandoned. In his 
opinion, straight-strip samples should be employed, 
although they did introduce joints. He had seen 
Dr. Spooner’s letter and it was his view that if we 
could arrive at some satisfactory list of symbols 
the Americans would come into line. 

Professor G. W. O. Howe, the next speaker, said 
he wished to associate himself with Professor 
Cramp’s remarks regarding the value of the author’s 
work ; the electrical industry, he added, owed much 
to Dr. Sims. The question of symbols, he said, 
required much careful thought. He had been 
trying to think of a word which could be employed 
to avoid the use of “ incremental,” but had been 
unable to do so, and was afraid that “ incremental ”’ 
had come to stay. Referring to Professor Cramp’s 
remarks regarding symbols for instantaneous values 
of B and H, he asked why 6 and / were out of the 
question. Small letters were commonly employed 
to indicate instantaneous values if they could be 
so used without confusion. He agreed with the 
author’s views regarding the use of the ratio of the 
R.M.S. value to the mean value as a measure of 
harmonic distortion ; as a method of measurement 
it was out of the question. 





Mr. J. F. Stanley, who followed, stated, in the 
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course of his remarks, that he did not like the term 
incremental permeability ; he thought the expression 


was not very well understood. He noticed that the | 


B.S.1. Committee had been able to secure the 
co-operation of experts in the radio industry, but 
thought the industry as a whole was rather slow 
in showing interest. He was glad to hear, however, 
that Dr. Sims had received a number of communi- 


eations in writing from radio firms. Professor 


Cramp had referred to the desirability of the symbols | 


employed being accepted internationally and the 
speaker thought that was a matter of paramount 
He expressed approval of the use of 
circumflex accents in place of B,,;, and B,,,, to 
indicate the minimum and maximum values of 
induction. The author had not spoken on the 
question of the R.M.S. values of induction change, 
although he might have referred to it in the paper 
itself. The speaker questioned whether any symbols 
were needed to indicate the R.M.S. value of induc- 
tion change. In any case, the subscript R.M.S. was 
not accepted internationally and he hoped it would 
not be perpetuated. With regard to the progress 
of the work, Mr. Stanley said that at the beginning 
it was somewhat slow and the fact that it soon got 


importance. 


under way was largely due to the energy anc 
enthusiasm of Dr. Sims. He thought that by next 
year Dr. Sims would be able to report very con- 
siderable progress. On the international side, 
contacts had been maintained unofficially with 
German, American and other workers, Dr. Sims 


doing this by correspondence. In conclusion, he 
remarked that as soon as the B.S.I. Committee was 
able to put forward some suggestions, the British 
Standards Institution would be able to sound the 
whole world and obtain a full debate. 

Dr. L. E. C. Hughes, the next speaker on Dr. 
Sims’ paper, first emphasised the importance of 
giving a lead in the matter, which would most likely 
be followed internationally. He thought the word 
incremental might be dropped altogether, perme- 
ability being used alone. Communication engineers 
were greatly concerned with the so-called incre- 
mental permeability, but he was afraid that the 
results of tests on samples as a means of measuring 
permeability were not so important to the communi- 
cation engineer as tests made on the material in 
the form in which it was to be employed. With 
regard to distortion factor, he said the distortion 
required in communication work was small 
compared with that permissible in power engineering 
that the two should be kept quite separate. In the 
case of a microphone transformer, it might be 
necessary to use as much as 10 Ib. of iron to handle 
a microwatt of energy in order to keep the distortion 
down to the required level. He asked if these matters 
had been taken into account in the work of the 
B.S.1. Committee and pointed out, in conclusion, 
that the transformer was the limiting factor in all 
communication engineering. 
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Mr. E. Marks, invited by the Chairman to contri- 
bute to the discussion, stated that he had given 
considerable thought to the various schemes of 
symbols which were possible, and he felt that the 
scheme drawn out by Dr. Sims on the blackboard, 
as an alternative to that put forward tentatively in 
his paper, would probably prove satisfactory. 

The last speaker on this paper was Mr. James 
Greig, who said that with regard to the general 
question of symbols it should not be overlooked 
that an alternating flux superimposed on a steady 
component was only one case of superimposed 
alternating and steady quantities; there were 
others of great technical importance. The currents 
and voltages in valve amplifiers and oscillators, and 
rectified but imperfectly smoothed alternating cur- 
rents were obvious examples. It would therefore 
appear desirable to consider the matter on a some- 
what broader basis than that of incremental per- 
meability alone. The use of A as a suffix or prefix 
served primarily to indicate that incremental condi- 
tions were being considered and, as such, might be 
regarded as being essential in association with the 
symbol » and useful where the limits of an incre- 
mental cycle were being considered. The symbols 
B and H, with the aid of a variety of suffixes, had, 
however, to serve for absolute peak, peak alter- 
nating, fundamental and harmonic components of 
the induction and magnetising force, respectively, 
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in addition to the time mean values of these quan- 
tities. The use of A in association with the other 
necessary prefixes would be cumbersome and a 
| general suffix to denote a superimposed alternating 
quantity had not, apparently, been found essential 
|in relation, for example, to valve circuits. There 
would, however, appear to be a need for an agreed 
method of distinguishing between absolute peak 
and peak alternating component. 

| Dr. Sims then replied, pointing out that there 
|secmed to be a consensus of opinion in favour of 
|one of the alternative systems of symbols involving 


| the use of the circumflex accent to indicate maxi- | 


| mum and minimum values. This, and all the other 
points referred to in the discussion, would be given 


| 
would be of great value. 





The final paper taken was one prepared by Messrs. 
| James Greig, M.Sc., and J. E. Parton, 
lentitled ‘“ Flux Distortion in Iron Testing.” It 
was presented, in abbreviated form, by Mr. Greig, 
and will be printed in a later issue of ENGINEERING. 
|The paper explains that, in order to obtain data 
| upon which to base an opinion on the practicability 
land utility of a measurement of total-harmonic 
|content in incremental work, a number of pre- 
|liminary tests were made with distortion-factor 
meters. Two methods of fundamental suppression, 
| referred to respectively as filter-bridge and potentio- 
|meter methods, were in the measurements, 
and the paper described these methods, compared 
| the results obtained, and discussed the observations, 
|The tests were made at a frequency of 50 cycles, 
Mr. J. E. Parton, who then spoke, said that it 


used 


careful consideration by the B.S.I. Committee and | 


B.Se., | 


They had put forward an unassailable case, the 
figures given being quite incontestable, as a demon. 
stration of the superiority of one of the types of 
factor outlined in the previous paper, as compared 
with the traditional “form factor.”” There should 
be no difficulty now in laying down what to do in 
this class of work regarding the particular form of 
distortion factor to adopt. 





Professor Cramp said the authors’ work had been 
carried out in the laboratories of Birmingham 
University, and he had had some doubt at first 
whether it would be possible to get the two methods 
to give consistent results, but Fig. 5 of the paper 
showed how close the results, obtained by methods 
so fundamentally different, could be. He was not 
satisfied, however, that distortion factor as such 
| should be adopted in future. The authors had not 
| discussed the question of whether mean values 
should come in at all and in Professor Cramp’s view 
| they should not, R.M.S. values, he considered, being 
preferable. He hoped a decision to that effect 
| would be reached. In conclusion, Professor Cramp 
| remarked that Dr. Hughes, in speaking on Dr. Sims 
paper, had that the work 
applicable to power measurements, but that was 
not the case ; its object was to connect what the 
power engineer had done with what the communi- 
| cation engineer was doing. It intended to 
carry the work right into the wireless range. 


suggested was only 


was 
| Professor G. W. O. Howe expressed his apprecia- 
| tion of the importance of the work and wished to 
associate himself with Professor Cramp’s remarks, 
particularly regarding the liaison between the power 
| engineer and the communication engineer. Mr. F. 8. 


had already been mentioned that the true hysteresis Barton, the last speaker on this paper, said he was 
loss for a minor loop was proportional to the mean glad to hear that it was intended to extend the work 
of the “ full-wave” rectified induced volts: and | to audio frequencies, and suggested that some of the 
that the presence of even harmonics did not affect | [© magnetic alloys might be examined, since for 
this value. The alternating-current potentiometer, |80™me purposes the use of iron had been almost 
however, which might ultimately be used for incre- | given up. Communication engineers usually spoke 
mental testing, measured only fundamental power, | of percentage harmonics, but a better criterion was 
and so would be in error to the extent of the total |@ measure of the cross modulation when two fre 
harmonic power introduced by the presence of both quencies were simultaneously applied. He asked 
odd and even harmonics in the induced volts. For|the authors to consider that point in relation to 
this reason, the R.M.S. value of the total-harmonic | their definition of distortion factor. 

content was chosen; its comparison with the Mr. Greig then replied, remarking that he had 
R.M.S. of the actual volts (i.e., fundamental and | given some preliminary consideration to the points 
harmonics) was due to the ease and accuracy with | raised in the discussion. The investigation, he said, 
which it was possible, no actual calibration of the | had been confined to a consideration of the effects 
amplifier being necessary. It should be noted that | of deviations, which should normally be small, of 
the factor (2) suggested by Dr. Sims in his paper | the flux from the ideal sinusoidal form and these 
(i.e., total harmonics/fundamental), required an | deviations had been expressed in terms of R.M.S. 
actual measurement of the harmonic content, and | values. The effect which the presence of a given 
might be a less reliable result, as amplifier calibra- | harmonic in the E.M.F. wave had on the limits of 
tion was necessary. In any case the two values|the flux cycle, which, of course, determined the 
approximated to each other; for example, with | incremental permeability and total losses, depended 
50 per cent. and 15 per cent. second harmonic in| on the contribution which the harmonic made to 
phase, the distortion factor used gave 44-8 per cent. | the rectified mean value of the E.M.F. wave, since 
and 14-8 per cent., respectively. With regard to| flux « / edt. An even harmonic, though neces- 
form factor, the opinion was quite general as to its | sarily contributing to the R.M.S. value, might be 
insensitiveness. This was well shown by consider- | present without making any contribution to this 
ing a 50 per cent. second harmonic in phase, which | integral or to the mean value. It was therefore 
gave a form factor of 1-24, or only an 11 per cent. | likely that, under incremental conditions, there 
change from the sinusoidal value of 1-11. The | would be a simple and direct connection between 
permissible variation in form factor, before applying | variations in the harmonic content and changes in 
corrections, in non-incremental alternating current | losses or permeability. For a sensitive, unam- 
testing was given as 2 per cent. in B.S.S. 601 (1935). | biguous indication of the presence of distortion, it 


Simple calculations would show that a 2 per cent. 
variation in form factor was equivalent to a second- 
harmonic content greater than 15 per cent., or a 
third-harmonic content of about 5 per cent. (the 
latter figure being dependent on harmonic phase). 
The results of incremental testing by the alternating- 
current potentiometer had shown that a 5 per cent. 
harmonic content vitiated the power-loss measure- 
|ments; the following figures, selected at random, 
showed this: Distortion factor (per cent.), 2-9, 
6-8 and 14-1, and fundamental iron loss in watts 
per kilogramme, 0-574, 0-640, and 0-750, respec- 
tively. These results, Mr. Parton said, were for 
Lohys, Hy, = 5-0 and By 2,000. The graphs 
given in the paper of which he was joint author 
clearly showed the relation between potentiometer 
power measurement errors and distortion factor. 
Invited by the Chairman to open the discussion 
on this paper, Dr. Sims said he wished to pay a 
tribute to the great value to himself and to the 
B.S.I. Committee of the work of the authors on 
the practical determination of distortion factor. 





thus appeared necessary either to determine the 
|separate values of the more important harmonics 
jor some “lumped” value, such as the R.M.S. 
| value, the rectified mean value, or the peak value 
of the harmonic residue. Of these the R.M.S. value 
| appeared to be the least equivocal. The use of the 
| R.M.S. value had the advantage of taking account 
| of alll harmonics in a single observation and did not 
| involve any complicated equipment or adjustments 
| On the other hand, simple commercial instruments 
|existed by means of which any two harmoni 
| voltages could be directly read off, and such instru- 
| ments might, possibly in modified form, be employed 
| to measure, say, the second and third harmonics 10 
an iron-testing apparatus. With regard to 4 
distortion factor for magnetising force or current, 
where the distortion would, as a rule, be considerable. 
the necessity for separating the harmonic content 
did not appear to be so great, but the form ©! 
distortion factor which had been employed would 
| still be usefully appreciable. In the case of inter- 
| valve transformers, for example, where the trans- 
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former operates in series with the internal differential 
resistance of a valve, which is purely ohmic, the 
R.M.S. value of the harmonic content of the mag- 
netising current would appear to be a satisfactory 
measure, as the series impedance offered by the 
valve to the flow of the harmonic currents would be 
independent of the order of the harmonic. The 
cross-modulation effect referred to by Mr. Barton 
had been overlooked and there were many other 
practical points which called for wider consideration. 

This concluded the programme for the Section, 
but before the members finally dispersed a number 
of them inspected the engineering laboratories of 
University College by invitation of Professor Bulleid. 
In concluding our report of the proceedings, we may 
mention that the British Association will meet next 
year in Cambridge, under the presidency of Lord 
Rayleigh, from Wednesday, August 17, until the 
following Wednesday. The date, it should be noted, 
is about a fortnight earlier than usual. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 264.) 
AERODYNAMICS DEPARTMENT. 


Wind Tunnels and other Equipment.—The work 
of the Aerodynamics Department of the National 
Physical Laboratory, which is carried out almost 
entirely on behalf of the Air Ministry under the 
general supervision of the Aeronautical Research 
Committee, has been markedly affected during the 
past year by the expansion of the Royal Air Force 
and by the consequent need for the experimental 
study of new types of aircraft prior to their being 
developed as rapidly as possible to the production 
stage. During the year, 14 designs for new aircraft 
have been investigated along these lines, some of the 
tests being of a very detailed character. In 
particular, the study of the stability of flight has 
become a matter of pressing urgency, as the result 
of the almost universal adoption of the monoplane, 
whereas the existing data on stability, acquired by 
long and arduous research in the past, relate almost 
entirely to biplane machines. The associated 
increase in the construction of models for wind- 
tunnel tests and other apparatus has led to an 
extension of the Aerodynamics Department work- 
shop and to the provision of a number of new 
machine tools of modern design suitable for the rapid 
production of high-class work of great precision. 

There is every indication that the testing of new 
aircraft designs will continue, and probably expand, 
during future years; and since this class of work 
tends to be concerned with performance character- 
istics with airscrews running, and with the de- 
temination of forces and moments on small 
parts such as control surfaces, the requisite wind 
tunnels should be large enough to accommodate 
models of about 8 ft. span which can be fitted with 
an electric motor and gearing to drive the screws, 
and on which important structural details of 
relatively small size can be represented accurately 
to scale. At present the only tunnel large enough 
to serve this purpose is the “‘ Duplex” tunnel, so 
called because it is actuated by two airscrew fans 
arranged side by side which draw air at atmospheric 
pressure along a rectangular working section which 
measures 14 ft. wide by 7 ft. high. The range of 
air speeds available—from about 20 ft. per second 
up to 110 ft. per second—could with advantage 
be increased beyond the upper limit and could be 
obtained with markedly less fan power by a tunnel 
of the return-flow type. It has accordingly been 
decided to erect another tunnel of about the same 
size as the “‘ Duplex,” but capable of higher air- 
speeds, which will be available not only for testing 
hew designs, but also for general researches involving 
models of large size. 

The increasing attention now regarded as necessary 
‘o aircraft components of small size, is further 
*xemplified in a decision, recently reached, to 
construct at Teddington a wind tunnel having a 
working section of about 7 ft. diameter designed 
with the specific object of minimising the turbulence 
in the experimental air stream. From a great deal 
of aerodynamic investigation already completed, 
the conclusion emerges that differences in the 
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character and degree of turbulence present in the 
open air and in the artificial stream of a wind tunnel 
exert a marked influence on the properties of 
aircraft, and are at present a source of disparity 
between the results of model and full-scale tests 
which has yet to be explored in detail. The outcome 
of two or three years’ work in the Compressed- 
Air Tunnel in elucidating the major effects of the 
Reynolds number scale at which aerodynamic 
phenomena occur, has proved so instructive and 
suggestive that valuable results may confidently 
be expected from the controlled turbulence tunnel 
when it becomes available. The designs for both 
these new items of major equipment are now well 
advanced in collaboration with H.M. Office of 
Works, by whom the actual construction is to be 
carried out. 

The endeavour to pursue the most profitable 
lines of fundamental aerodynamical research by 
laboratory methods is nowadays being very usefully 
supplemented by a programme of visits which are 
being regularly made to aircraft firms by the 
Superintendent of the Aerodynamics Department 
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and the Secretary of the Aeronautical Research 
Committee. An endeavour is made to pay an 
informal visit of this sort at least once a year to 
every aircraft factory in the country. In the 
course of these visits designers are encouraged to 
state their difficulties and to indicate the matters 
on which they consider existing research data are 
inadequate. From the other side, information 
derived from experimental work at the Laboratory 
is often given to the designer at a much earlier 
stage than he would receive it through the normal 
channel of a published report. The discussions, 
no less than the personal contacts incidentally 
established, are therefore proving to be mutually 
very helpful. Frequently it is possible to include 
in a research of a general character the investigation 
of specific problems encountered by the aircraft 
industry, while the rapid circulation of knowledge 
and new ideas serves to promote the advance of 
aeronautics both in the Laboratory and in practice. 
In connection with the above reference to the 
published accounts of the work of the Aerodynamics 
Department, it may, perhaps, be mentioned here 
that the format of the Reports and Memoranda 
issued by the Aeronautical Research Committee 
and published by H.M. Stationery Office, has 
recently been enlarged to enable graphical results 
to be presented in greater clarity and detail. The 
new series, having pages 9 in. by 12 in., is printed 
on better quality paper and in larger type than 
previously. The result is a pamphlet of handsome— 
not to say opulent—appearance, marred only by a 
corresponding increase in price. 

Investigations at High Reynolds Numbers. Skin 
Friction. Flaps.—With the general object of 
affording designers as much guidance as possible 
in the early stages of their proposals, the tests of 
new types of aircraft, to which reference has been 
made, have generally covered the effects of different 
tail and elevator settings, the determination of 
directional stability, the measurement of rolling 








and yawing moments due to aileron and rudder 
action, and the influence on these and other factors 
of the slipstream behind tractor airscrews. In an 
increasing number of cases, however, the resistance 
and other performance characteristics at large 
Reynolds numbers are nowadays being required, 
and tests on some of the new designs have accordingly 
been conducted in the Compressed-Air Tunnel. 
Details of this confidential work are, of course, 
not available for publication, but an indication of 
its value can be gained from the results of 
resistance tests on a complete model of the Heinkel 
He 70 high-speed mail aeroplane which, with a 
660 h.p. engine, is said in actual flight to have 
attained a speed of 234-5 miles per hour. Fig. 13, 
reproduced from R. and M. 1709, shows the Com- 
pressed-Air Tunnel values along with the resistance 
derived from a full-scale trial, in the form of 
resistance coefficients based on the external surface 
of the machine plotted against Reynolds numbers. 
The very satisfactory agreement between the model 
and full-scale results is the feature of most import- 
ance, but from the scientific point of view a great 
deal of interest attaches, also, to the changes in 
resistance coefficient as Reynolds number is increased 
from about 0-25 million up to nearly 6 millions. 
It will be apparent from the graph that, over the 
lower portion of this range, the resistance follows 
closely the empirical law of turbulent skin friction 
over the surface of a smooth, flat plate. At 
a Reynolds number of 14 millions, however, 
(log R = 6-2) the aeroplane resistance begins to 
rise above the smooth plate curve and, at 
log R = 6-75, has assumed a steady value con- 
cordant with that of the full-size machine. This 
effect is regarded as being due to surface roughness, 
the influence of which begins to show on resistance 
only after a critical value of Reynolds number, 
depending on the degree or size of the roughness, 
has been attained. The important conclusion 
drawn from this instructive test is that the highest 
possible degree of superficial smoothness should be 
arrived at in the design and construction of high- 
speed aircraft. 

By contrast with this, and other confirmatory 
investigations into the effects of surface roughness 
on air resistance, an experiment to reveal the 
influence of mushroom-headed rivets, projecting 
above the surface of all-metal aircraft structures, 
has given a remarkable result. Tests in the 
Compressed-Air Tunnel over the whole range of 
air pressure available revealed that such regularly 
arranged surface excrescences produced a consider- 
able increase in the drag of a wing at low and mode- 
rate values of Reynolds number, but that this effect 
decreased until at the highest Reynolds numbers 
it was very slight indeed. The inference to be drawn 
is that, under conditions of flight in full-scale 
machines, the air is able to follow the contour of the 
rivet heads without producing much additional 
eddy motion and consequent drag. There is a 
certain amount of evidence to support this view 
from experiments on the maximum lift of aerofoils 
and other tests on flow around curved boundaries, 
which indicate a general tendency at higher Rey- 
nolds numbers for the airflow to follow a curving 
surface rather than to break away, with the accom- 
paniment of turbulence and drag. But whatever 
the explanation, the result, if it can be substantiated, 
is of great practical importance, since riveting 
which leaves protuberant heads is more economical 
and easier in production than flush riveting. The 
result does, however, need to be confirmed, if at 
all possible on the full scale, since the rivet heads 
are very difficult to reproduce accurately on a 
small scale. The models actually used were metal- 
sheathed, wooden aerofoils of 8-in. chord, the 
comparison of drag being made between two such 
aerofoils similar in all respects save that hemispheri- 
cal indentations to represent rows of rivets were 
punched in the sheath of one before it was attached 
to the wooden wing. Apart from the accuracy 
of the shape and size of the represented rivets, 
some experimental difficulty was encountered in 
keeping the thin metal sheaths of exactly the same 
shape throughout the course of the tests, during which 
it will be realised that the air pressure to which they 
were exposed varied from 1 up to 25 atmospheres. 
So far as concerns the Compressed-Air Tunnel tests, 
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marked increase of minimum profile drag occurs 
at all Reynolds numbers as wing thickness is 
increased, accompanied, at the higher Reynolds 
numbers, by a loss of maximum lift. An important 
change in the second of these effects, however, takes 
place when the wings are fitted with flaps. The 
experiment was made of fitting a series of five 
similar wings, ranging in thickness from 9-7 per 
cent. to 25 per cent., with split flaps mounted 
15 per cent. forward of the trailing edge, and having 
a width of 15 per cent. of the main wing chord, 
so that the trailing edges of the wing and of the 
closed flaps were coincident. With this additional 
component the thick wings were found to have 


however, these uncertainties are of a lower order 
than the effects of the rivets themselves, and the 
general conclusion remains of considerable practical 
value. 

One other research to illustrate the influence 
of Reynolds number on air resistance is reported in 
R. and M. 1710, and concerns the drag of streamline 
bodies, with particular relation to the skin friction 
over a surface of revolution by comparison with 
that over a flat plate. A typical set of results, 
for a 4-ft. long model of the hull of airship R.101, 
is shown in Fig. 14, page 381, where drag coefficients 
measured at 0 deg. yaw and based on the windswept 
area of the model hull, are plotted against the loga- 
rithm of Reynolds number. The principal character- 
istics of such a curve, nowadays generally recognised, 
are here well exhibited. They comprise two con- 
sistent curves at low and high Reynolds numbers, 
related respectively to the laminar and turbulent 
skin friction, and separated by a transition stage in 
which consistent results cannot be obtained. The 
most important feature of the new results at the 
highest values of Reynolds number is that the 
curve of resistance for the airship hull is parallel 
to that for the skin friction over a flat plate, indicat- 
ing that the curvature in the surface of the airship 
has not affected the nature or intensity of the skin 
friction to any appreciable extent. The fact that 
the airship curve, while parallel to the flat plate 
curve, is seen to lie above it, may be ascribed to the 
pressure drag of the airship which is not subject to 
scale effect. In the case of a flat thin plate of 
polished aluminium, on which a similar experiment 
has been conducted with the plane of the plate 
arranged parallel to the direction of the airflow 
in the tunnel, the pressure drag is avoided and the 
results obtained over a range of large values of 
Reynolds number are in satisfactorily close agree- 
ment with the empirical law, derived from experi- 
ments by Nikuradse and others on the flow of 
water in pipes of circular cross-section, which has 
been formulated by Schlichting in the equation : 

0-455 
log;, R®* 


obtained for thin wings with flaps. This result 
is of great practical value. Since most modern 
machines of the types utilising thick monoplane 
wings are of necessity fitted with landing devices 
of the nature of flaps, the intrinsic loss of maximum 
lift associated with the thick wing can be recovered, 
merely by making use of the flaps. 

In general connection with the aerodynamic 
characteristics associated with the thickness of wing 
profiles, it is of interest to refer to a comprehensive 
series of tests on six wings ranging from R.A.F. 28, 
with a maximum thickness of 9-7 per cent. of the 
chord, to Géttingen 387, with a maximum thick- 
ness of 15 per cent. chord, which have been re-tested 
in the Compressed-Air Tunnel up to Reynolds 
numbers approaching 7 millions by the aid of a new 
system of rigid supports. The latter have been 
installed to replace the wire suspensions originally 
used, and a correction to take account of a small 
deviation of the air jet from the horizontal has been 
determined and applied. The principal point of 
interest in the results lies in the fact that at Reynolds 
numbers from 6 millions to 7 millions the maximum 
lift coefficient of all these widely differing aerofoils 
amounts to 0-72 within 3 per cent. In most cases 
the maximum lift increases as the Reynolds number 
is increased, but the aerofoil Géttingen 387 is a 
striking exception, the maximum lift decreasing 
in this case from a value of 0-77 when tested at 
very low speed. As regards drag, the minimum 
profile drags are again not widely different at the 
| top end of the scale, and are not greatly in excess 
of the skin frictional drag in turbulent flow. There 

Both these experiments are of very great practical | R. cs Sp a change for any one shape as 
importance, inasmuch as they provide a firm basis, | Reyne ee increased, the series as & whole 
in conjunction with previous Laboratory tests on the | Suggesting that for normal serofoils between hd ~— 
drag effects of irregularities and distributed surface —. end 12 per cent. thick there is little variation 

| of profile drag, but that for wings above 12 per cent. 


roughness, for computing with some measure of , 
' ne in thickness, the drag begins to increase appreciably 
confidence the resistance of aircraft under conditions . 
|as Reynolds number is increased. 


of steady flight at high speeds. Actual comparison | 
between model and full-scale results is, of course, | 
always desirable and necessary, and in this connec- 
tion frequent tests are made in the Compressed-Air | 
Tunnel of model components, which are afterwards | 
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tested in flight on the Parasol monoplane at the | SHEFFIELD MEETING. 
Royal Aircraft Establishment. The Parasol has | 


Continued from page 322. 
its wings attached to the fuselage by dynamometers | ' J me 
s0 that the forces can be measured directly in flight. 


where C is the coefficient of skin-friction drag per 
unit area and R is the Reynolds number based 
on the length of the surface measured parallel 
to the direction of flow. 





(To be continued.) 





| Wuewn the members reassembled on the morning 
In one such test, a large-chord, full-span flap of the | of Wednesday, September 8, in the Mappin Hall of 
Zap type was fitted to the wings, and the results of | the Department of Applied Science of the University 
model and full-scale tests have been found to agree | of Sheffield, St. George’s-square, for the last session 
of the autumn meeting of the Institute of Metals, 
Mr. W. R. Barclay, the President, occupied the chair. 








very wellindeed The important conclusion may be 
drawn from th's comparison, and others made | 
previously with the aid of the Parasol machine, | 
that the turbulence present in the working jet 
of the Compressed -Air Tunnel is unlikely to introduce | 
errors of sufficient magnitude to be of importance 
in the design of aircraft. 

Further information on the subject of landing 
tlaps is forthcoming from a systematic investigation, 


Two-PuHase ALLoys By CoLp- 


ROLLING. 

“A Study of the Deformation of the Macro- 
structure of Some Two-Phase Alloys by Cold-Roll- 
ing’ was the title of the first contribution con- 
sidered. It was by Dr. H. A. Unckel. In the 
up to a Reynolds number of 6 million, of two thick | unavoidable absence of the author, the paper was 
wing sections, viz.,R.A.F. 69 and R.A.F. 89. Hitherto, read in abstract by the secretary. It was 
relatively few data have been available regarding | stated that the deformation, on rolling, of alloys 
thick wings at high Reynolds numbers, the thickest | consisting of several phases having different yield- 
examples so far tested in the Compressed-Air Tunnel points, differed from that of alloys of homogeneous 
being 15 per cent. of the chord at the thickest part. | structure. Harder particles imbedded in a softer 
With the development of internally-braced cantilever | matrix deformed less, and softer particles somewhat 
monoplanes and the increasing use of tapered wings, | more, than the matrix. A secondary flow was there- 
thicker wing sections have attracted designers,| by caused round the inclusions. Experiments had 
and the maximum thicknesses of R.A.F. 69 and | been conducted with some two-phase alloys, includ- 
R.A.F. 89 are, respectively, 20-7 per cent. and | ing leaded brass(10 per cent. lead) ; on a-8 brass ; 
25 per cent. of the chord. The effect of this profile a complex brass (containing aluminium 3 per cent., 
is consistently detrimental. The tests have shown | iron 1-5 per cent., and manganese 4 per cent.) ; 
that, by comparison with similar, thinner wings, a | copper containing 6 per cent. of iron ; a 10 per cent. 
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quite as high values of maximum lift as those | 
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tin bronze ; a high silicon-aluminium alloy (silicon 
12 per cent.); and an aluminium - copper alloy 
(copper 8 per cent.). In all cases the deformation 
within the material was governed by the principle 
of minimum work of deformation. The gain in work 
by a greater compression of a softer particle, or less 
compression of a harder particle, was, at a certain 
stage of equilibrium, counterbalanced by additional] 
flow in the matrix. If the fundamental relationship 
between the relative deformations of inclusion and 
matrix and the relative deformation stresses were 
known exactly by experiment, the work of deforma- 
tion and the prevailing mean stress could be caleu- 
lated and the flow round the inclusion determined 
by graphical methods. 

The President, in opening the discussion, stated 
that Dr. Unckel had been trained at the Darm- 
stadt Technische Hochschule and had afterwards 
entered the works of Messrs. Finspongs Metall- 
verk A.B., Finspong, Sweden, where he was now 
engineer for control and research. He possessed 
good academic training combined with considerable 
industrial experience and had contributed to the 
Zeitschrift fiir Metallkunde and other technical 
journals overseas. The present was his first con- 
tribution to the Journal of the Institute. 








Professor F. C. Thompson said that he had been 
|more concerned, in his own researches, with the 
| effects of deformation in cold-drawing rather than 
in cold rolling, but work done a short time ago by 
| Mr. Cartwright in Manchester had a bearing on the 
present investigation. The author had assumed 
| that, in material consisting of a single phase, the 
deformation occurring during rolling was uniform. 
That opinion, however, could not be accepted. The 
author’s method, moreover, seemed to be capable 
of yielding information regarding the mean effect 
of hard or soft inclusions. The mechanical pro- 
perties of the material, however, were dependent on 
the combined effect of the mean deformation, as a 
whole, together with local deformation round the 
interface surfaces. It was difficult to determine 
the proportion of this local deformation, but it 
might be of importance. Consequently, while the 
author’s attempt to deal with the mean effect was 
appreciated, it must be remembered that there were 
other effects which should also be taken into account. 

Dr. C. H. Desch, F.R.S., who spoke next, said 
that one effect which had not been mentioned by the 
author was that of the brittle inclusion. A long 
inclusion of this type might break up into several 
pieces on rolling and the metal would flow in between 
the pieces thus separated. The next speaker, 
Dr. R. Genders, said that in theirework on brass at 
the Research Department, Woolwich, they had 
|examined the effect of rolling on zine oxide, which 
gave rise to very hard inclusions. In the cast ingot, 
| zinc-oxide inclusions occurred as irregular rounded 
|lumps. On rolling, those hard brittle inclusions 
| tended to split up into pieces, and, as rolling pro- 
| ceeded, a line of separate particles was eventually 
obtained. A point of importance which seemed wo 
arise was that, quite possibly, no welding of the 
material flowing between the broken fragments 
took place and, to all intents and purposes, a ~ con- 
tinuous line of discontinuity ”’ was produced in the 
material. 

The President having intimated that Dr. Unckel 
would reply to the discussion in writing, the meeting 
proceeded to the next paper on the agenda. 





TRANSFORMATION IN THE BETA 


BRASSES. 


HE 


The second paper considered dealt w ith “ The 
Transformation in the 8 Brasses” and was by 
Dr. C. Sykes and Mr. H. Wilkinson. The latter 
author, who read the paper in abstract, stated 
that it was now generally accepted that in the 8, 
or high-temperature, modification in brass the 
zinc and copper atoms were distributed at random 
among the atomic sites of the body-centred lattice, 
whereas in the 8’, or low-temperature, modification, 
a more or less perfectly ordered arrangement of the 
atoms existed with, say, copper atoms at the cube 
corners and zinc atoms at the cube centres. The 
energy released during the £-f’ transformation Im 
brass had been determined as a function of both 
temperature and composition. The specific neet- 
temperature curves of representative a, @ ~ Ps 
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and 8 brasses had been obtained. These, together 
with energy-content measurements, enabled a 
reliable estimate to be made of a § brass of the 
composition CuZn (50-7 per cent. by weight of zinc). 
The experimental results, which were of interest 
in connection with the fixing of the phase boundaries 
of the CuZn system, had been compared with those 
predicted by the theoretical work of Bragg and 
Williams and of Bethe. CuZn and Cu,Au were 
probably among the simplest examples of order- 
disorder transformations which existed, and were 
the only cases which had been examined experi- 
mentally in order to determine whether they obeyed 
the various theoretical predictions. It was highly 
probable that the majority of such transformations 
would be more complicated (e.g., MgCd, CuAu, &c.), 
so that any detailed generalisation was best avoided 
until a large number of different transformations 
had been studied. 

After brief comment on the paper, mainly of a 
congratulatory nature, by Dr. Desch and Professor 
F. C. Thompson, Dr. Sykes gave the meeting a few 
complementary results obtained after the paper 
had been written. 


MECHANICAL PROPERTIES OF ANTIMONY- 
CapMiuM-TiIn ALLoys. 


“A Study of the Mechanical Properties of Tin- 
Rich Antimony-Cadmium-Tin Alloys,” by Professor 
D. Hanson and Dr. W. T. Pell-Walpole, was the 
next contribution considered by the meeting. 
In presenting the paper, Dr. Pell-Walpole stated 
that tensile and Brinell-hardness tests had been 
conducted on 112 alloys containing up to 43 per cent. 
of cadmium and 14 per cent. of antimony. The 
specimens were machined from small chill-cast 
ingots, and were annealed before testing. The 
maximum stable values obtained were of the order 
of 7 tons per square inch, with 15 per cent. elongation 
on 2 in., and a Brinell hardness of 35, in alloys 
containing 7 per cent. to 9 per cent. of antimony 
with 5 per cent. to 7 per cent. of cadmium. Tin-rich 
alloys containing from 3 per cent. to 8 per cent. of 
cadmium with from 1 per cent. to 9 per cent. of 
antimony had been tested as rolled and after various 
heat treatments. All alloys in this group would 
withstand 80 per cent. reduction by cold rolling. 
I'wo forms of hardening were obtained by quench- 
ing from suitable temperatures. One form was 
due to the solubility change of antimony in tin or 
in 8; the other, which produced much more in- 
tense hardening, was analogous to the hardening 
of binary cadmium-tin alloys by quenching, and 
depended on the suppression of the eutectoid de- 
composition of the 8 phase. Permanent improve- 
ment resulted in the first case, but the second type 
of hardening was only temporary, since complete 


(18 deg. C.) within 18 months. Further investiga- 
tions on the alloys were being carried out by the 
authors. These included tests at elevated tempera- 
tures, the study of the effect of different degrees 
of cold-work, casting temperature, and grain-size, 
and the effect of small additions of other metals. 

Dr. R. Genders, who opened the discussion, said 
that he would be glad to hear of any par- 
ticular application of the relatively high strength, 
heat-treated alloys now made available by the 
present work. He wondered, for instance, whether 
industry had now been given a bearing metal possess- 
ing a higher strength than that of the tin alloys 
used at the present time. The next speaker, Mr. 
J, Cartland, said that for high-duty aero engines 
a copper-lead alloy had to be used for the bear- 
ings, but as this was not entirely satisfactory, any 
improvement which could be made in the normal 
bearing alloys would constitute a step in the right 
direction. The authors’ investigation had shown 
what could be done. Up till the present, however, 
and on account of bonding properties, additions of 
cadmium up to about 1 per cent. only had been 
made to these alloys. Bonding was an important 
property and he would like to know how the new 
alloys would bond to the steel shell of a bearing. 

In closing the discussion, Mr. W. R. Barclay said 
that for very many years certain Sheffield industries 
had been interested in methods of hardening tin-rich 
alloys, and he wondered whether the new alloys 
could be used in this particular field. In a brief 
reply, Dr. Pell-Walpole said that as the present 
investigation had been a pioneer one to determine 
what mechanical properties could be obtained in 
these alloys, possible practical applications of the 
materials had hardly been considered yet. Work 
was, however, proceeding in this direction, although 
no results were at present available. With regard to 
the effect of cadmium on bonding, while no tests had 
been conducted by themselves on this subject, 
he might point out that if the alloys were used in 
the heat-treated condition the cadmium would not 
be as objectionable as when the alloys were employed 
in the ordinary cast state. 


(To be continued.) 








MARSHALL DIESEL SHUNTING 
TRACTOR. 


THE persistent use of the horse in shunting operations, 
in spite of its low tractive effort, is largely due to its 
mobility, a characteristic which the small shunting 
engine, however driven, does not possess, its movement 
being naturally limited to the line of rails on which it 
travels. The Diesel-engined tractor shown in the accom- 
panying illustration and constructed by Messrs. Marshall, 
Sons and Company (Successors), Limited, Britannia Iron 
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pulling and pushing power. The particular tractor 
illustrated has been delivered to the Sunderland 
Corporation on behalf of the River Wear Com- 
missioners and is, we understand, handling railway 
wagons on the Corporation Quay in a thoroughly 
successful manner. The tractor can, of course, be readily 
moved from one line to the other to deal with parallel 
trains or be moved from end to end of a train. As will 
be seen from the illustration the frame is exceptionally 
heavy, the buffer plates at each end, 6 ft. wide by 
2 ft. 6 in. deep, being connected by 12-in. by 3-in. 
channels at the sides. These channels are rigidly 
attached by means of heavy brackets to the outer 
casings of the rear axle, the attachment being directly 
over the bearings of the axle so that the reaction from 
the forces on the buffer plates are taken almost directly 
on the rear wheels. The front wheels, of course, swivel 
for steering, the steerage being mounted as a com- 
plete unit on the exterior of the tractor and having 
a minimum number of joints. 

The buffer plates are provided at the centre with 
coupling gear. The length of the machine over the 
plates is 10 ft. 6 in. and the wheel base is 5 ft. 24 in. 
The width over the rear wheels is 5 ft. 4 in. and that 
over the front wheels 4 ft. 7 in. Both sets of wheels are 
equipped with heavy pneumatic tyres mounted on 
cast-iron disc wheels. The rear tyres are 11} in. wide 
and the front tyres are 6 in. wide. Two powerful 
brakes are fitted. One of these operates through the 
clutch pedal so that the tractor can be brought to a 
standstill as soon as the drive is declutched. The other 
is a hand brake of the internal-expanding type, operating 
on the final gear shaft and inseparable from the back 
axle. Both are easily adjustable from the exterior. 
The differential gear may be locked so that it is 
impossible for either rear wheel to slip or spin while the 
other remains stationary, a feature which has proved 
to be very useful when the tractor is working on bad 
or wet ground or on slippery roads. The engine is of 
the single-cylinder type and develops 24 brake horse- 
power at 700 r.p.m. when running on any type of 
crude oil or distillate fuel oil such as is ordinarily sold 
for use in Diesel engines. The consumption on the 
heaviest work the tractor may be called upon to do 
does not exceed 1 gallon per hour, and lighter duties 
can be effectively performed on a consumption as low 
as 0-33 gallon per hour. 

The cylinder is 6} in. in diameter by 9 in, stroke and 
transmission to the gearbox is by belt. The engine 
speed is regulated by an enclosed oil-bath governor 
which can be adjusted from the driver's seat to operate 
at any speed between 300 r.p.m. and 700 r.p.m. 
A multi-spring cone-type clutch is fitted on the trans- 
mission. The ‘gearbox has three forward speed 
changes, the first giving a speed of 2-25 m.p.h., the 
second 3-25 m.p.h., and the third either 5 m.p.h., 
7 m.p.h.,or 9m.p.h. according to requirements. The 
reverse speed is 1:7 m.p.h. The final drive to 
the back axle is through a large differential and 
all the gears, including the differential, are enclosed 
in a dust-proof oil bath casing. The gears and 
shafts are of nickel-chrome steel and ball and roller 
bearings are fitted throughout. The whole of the 
gears and shafts as well as the differential are easily 
accessible. The engine is provided with forced-feed 
lubrication and all exterior parts of the tractor with the 
Tecalemit high-pressure grease system. The fuel tank 
has a capacity of 9 gallons and a compound fabric- 
type filter is fitted. The cylinder is water-cooled, the 
circulation being on the thermo-syphon system with a 
sectional] radiator and cooling fan. An air filter is 
provided and the exhaust is fitted with a silencer. 
The tractor is readily started from cold by one man in 
approximately one minute. Starting is effected by a 
combination of the compression-ignition cycle with a 
starting torch, and no special fuel is required for it. 
Special attention has been paid to ease of manipulation 
from the driver’s seat and to simplifying procedure so 
that the tractor can be worked and maintained as 
easily as one with a petrol-paraftin type of engine. 








INCREASING Exports oF GERMAN CoaL.—According 
to the recently published German official trade returns, 
exports of cargo coal from Germany during the first six 
months of the present year show an increase of 5-4 million 
metric tons, or 40 per cent. over the shipments in the 
corresponding period of 1936, and of 6-8 million metric 
tons, or 57 per cent. over the total for the corresponding 
period of 1935. Exports to practically all markets have 
risen sharply, deliveries to the Mediterranean and South 
America, and to France, Belgium and the Netherlands, 
being exceptionally heavy. The inroads which Ger- 
many’s subsidised coal exports are making into British 
markets, it is pointed out in a bulletin issued by the 
Powell Duffryn Information Service, 1, Great Tower- 
street, London, E.C.3, are causing considerable appre- 
hension in the British coal industry. The exports of 
the two countries combined during the first half of 1937 
have increased by 7-6 million tons over those of the 
first six months of 1936, but of this increase Germany's 
share amounted to 5-3 million tons, while Great Britain's 








vlf-annealing occurred at normal temperatures 


Works, Gainsborough, combines mobility with adequate 


share was only 2-3 million tons. 
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LABOUR NOTES. 


At a meeting in London last week, the executive 
committee of the Mineworkers’ Federation had under 
consideration the question of what steps should be 
taken to obtain for the miners a larger share of the 
prosperity of the industry. It will be recalled that 
at the annual conference, in July, the committee were 
given discretion as to the manner and time of sub- 
mitting an application for a general wage advance. In 
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companies. Other workpeople whose wages were 
increased included the higher-paid workers in steel- 
melting shops ; blastfurnacemen in various districts ; 
tinplate makers in South Wales, Monmouthshire 
and Gloucestershire ; electrical-cable makers; shirt- 
makers; and workpeople engaged in the wholesale 
mantle and costume trade. The workpeople whose 
wages were reduced were coal miners in Northumber- 
land, Lancashire and Cheshire, Leicestershire, Notting- 
hamshire, Derbyshire, North Staffordshire, Cannock 


the various coalfields the earnings above the agreed Chase and Scotland. The changes so far reported 


minima are controlled by profit-sharing arrangements 
in which the miners have a fixed proportion of the 


in the eight completed months of 1937 are estimated 
to have resulted in a net increase of nearly 485,0001. 


proceeds. Nearly two years ago there was a general per week in the full-time rates of wAges of about 
increase of the basic rates, and, in some areas, there 3,920,000 workpeople 


have been other improvements since then. What the 
delegate conference had in mind was apparently 
another national demand for higher minimum rates. 


The number of trade disputes involving stoppages of 


Instead, however, of seeking a change in rates, the | work reported to the Department as beginning in August, 
executive are understood to be of a mind to test the | was 134, In addition, 12 disputes which began before 
possibility of securing a reduction of the hours of work | August were still in progress at the commencement 
by either national or international action. Accord-| of that month. The number of workpeople involved 
ingly, they decided to send a deputation to the Secre-| in these 146 disputes, including workpeople thrown 


tary 


for Mines to ask for “a substantial reduction in | out of work at the establishments where the disputes 


the daily working hours of miners throughout the | occurred, was about 58,000, and the aggregate duration 
country, and for limitation of weekly hours.” The | of the disputes in August is estimated at about 228,000 
approach is being made to Captain Crookshank,| working days. Of the total number of workpeople 
instead of to the colliery owners, because the desire of | involved in disputes in progress in August, over 90 per 


the Federation is for a 
working day. 


The question of the employment in the South Wales 


statutory reduction of the | cent. were employed in the coal-mining industry. 


At the end of August, 7,301 members of the Boiler- 


coalfield of non-union miners is stated to be under| makers’ and Iron and Steel Shipbuilders’ Society 
discussion between the coalowners’ association and the | were “ signing the books,” compared with 7,042 at 
miners’ federation. Notices to terminate their employ- | the end of July. The number of members on super- 
ment were recently given by 45,000 men employed at | annuation benefit decreased during August from 
mines belonging to the Powell Duffryn group. They | 1,631 to 1,620, and the number on sick benefit increased 
were, however, withdrawn on Thursday night last, the | from 779 to 796. The expenses in August amounted to 
reason being assumed to be that discussions on the | 2,4701. 15s. 4d.; in July, when the total included five 


subject of non-unionism were proceeding between 


weeks’ outlays, they were 2,9151. 14s. 10d. There 


representatives of both sides. As a matter of fact, | was a net increase in the membership of 301. 


a special meeting of South Wales coalowners is to be 
held shortly to formulate proposals for submission to 
the South Wales Miners’ Federation. 


In the September issue of the official organ of the 


Boilermakers’ and Iron and Steel Shipbuilders’ Society 
there is a note on the subject of Raynaud’s disease 


r'he Ministry of Labour Gazette states that among | which is said to be “ due to the use of pneumatic and 
insured workpeople between the ages of 16 and 64, | similar tools.” It is suggested that a number of 
excluding persons within the agricultural scheme, the} members of the organisation are suffering from it. 
percentage unemployed, including those temporarily | “ This is not,” it is added, “a scheduled disease, but, 
stopped, in Great Britain and Northern Ireland, was| obviously, if evidence is forthcoming, it will assist 
10-2 at August 23, as compared with 10-4 at July 26, | considerably in an effort to have it placed on the list. 
and 12-1 at August 24, 1936. In Great Britain, the | District delegates and branch officers who have any 
percentage at August 23 was 9-9, as compared with! reliable information and evidence which will be helpful 


10-1 at July 26 and 11-9 at August 24, 1936. 


in this direction should forward same direct to head 
office. The symptoms of the disease are :—A condition 
in which the ears, fingers, toes, and sometimes the whole 


»* > . > » 5 _ » . . *,e . 
At August 23 there were 1,088,885 pe 88" a the hand or foot, go white and dead. This condition is 
registers of employment exchanges in Great Britain temporary and is succeeded by one in which the parts 














who were out of a situation. This was 19,705 more 
than at July 26, but 208,711 less than at August 24, 
1936. The total was made up of 858,184 men, 41,406 
boys, 148,759 women, and 40,536 girls. There were 
registered as unemployed in Great Britain, 126,084 
men, 3,466 boys, 70,808 women, and 5,013 girls who ( 


are hot, burning and tingling. Bad cases end in 
mortification of the parts.” 


In the course of an allusion to the activities of the 
‘ommittee for Industrial Organisation, the writer of 


were on short time or otherwise temporarily suspended | 4)... editorial notes in the September issue of the official 


from work. The total of 205,371 was 41,244 less than ‘ 


gan of the International Association of Machinists 


__[Oct. 1, 1937. 


compensation on the one hand, and of invalidity 
insurance on the other. : 


There are seven chapters dealing respectively with 
the following subjects : Conceptions of incapacity ; 
methods of evaluating incapacity ; incapacity sche- 
dules ; minimum degree of incapacity giving right to 
benefit ; determination of the starting-point of per. 
manent incapacity benefit; review of evaluation of 
incapacity ; authorities or bodies responsible for 
evaluating incapacity. Two important appendices are 
attached ; one contains texts of, or extracts from, the 
incapacity schedules used in various countries, and the 
other reproduces the conclusions on the evaluation of 
incapacity which were formulated by the meeting of 
experts arranged by the International Labour Office 
in November, 1936. 


An award made by an arbitration committee and 
approved by the Polish Minister of Social Assistance, 
fixes the remuneration payable under the law relating 
to holidays with pay. Under the Act, the worker is 
entitled to receive for his days of holiday remunera- 
tion equal to that which he would have earned if he had 
not left work. In view of the fact that during the 
period preceding the holiday workers are often employed 
for only three or four days of the week, their holiday 
pay has often been heavily reduced. The arbitration 
committee decided that the calculation of the pay due 
for each day of holiday should be based on the average 
earnings for the calendar year preceding the year in 
which the holiday is due. From this annual period 





3 girls. 


The 1,358,621 persons on the registers at August 
) with claims admitted for insurance 
benefit (of whom 2,457 had applications authorised 


included 602 


at July 26, and 39,503 less than at August 24, 1936. of points out that it was the skilled mechanic who founded 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain, 62,455 men, 172 boys, 1,735 women, and 
The total of 64,365 was 701 
July 26, but 7,105 leas than at August 24, 1936. 


the American Labour Movement, and it will be, he 
declares, the skilled mechanic who will perpetuate it 
“‘on this hemisphere.” ‘That the skilled workers 
realise this, is proven,” he says, “ by the fact that they 
are not seeking membership in C.1.0. organisations, 





for payment of unemployment allowances in supple- 
mentation of benefit), 40,644 claimants whose position 
under the conditions relating to contributions paid 
and benefit received had not been determined, and 
5,038 persons who had been disqualified for short | Y 
periods from receiving benefit, of whom 1,656 had 
ipplications authorised for payment of unemployment 
allowances, There were also 549,766 persons, not 
included in any of the fore roing classes, with applications 
authorised for unemployment allowances, 789 persons 
with applications for unemployment allowances under 
consideration, and 160,105 other persons, of whom 
45,608 were under 16 years of age. 


i 


but are joining the organisations which, under charters 
granted by the American Federation of Labour, have 
jurisdiction over the work on which they are employed. 
The truth of this statement is indicated by the tre- 
mendous gains in membership reported by all A.F. of 


L. organisations.”” The membership of the Inter- 


national Association of Machinists, it is added, has 
ncreased by more than 100,000 during the past two 
ears. 


Under the title of ‘“ Evaluation of Permanent 


Incapacity for Work in Social Insurance,” the Inter- 


,xational Labour Office at Geneva has just issued the 


results of an inquiry which it has conducted into the 
main problems arising in the evaluation of permanent 


neapacity for work in workmen’s compensation and 


invalidity insurance. During the last few years the 





In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in August resulted in an increase of about 98,7001. 
in the weekly full time wages of 1,307,000 workpeople, 
and in a decrease of 40,4001, in those of 333,500 work- 
The principal groups of workpeople affected 
by increases in rates of wages were men in the engineer- 
ing industry and employees of the main-line railway 


people. 





office has received many requests for information and 
advice concerning definitions of incapacity, methods of 
evaluation, incapacity schedules, and the constitutions 
of the bodies charged with the evaluation. It con- 
sequently decided to undertake, in collaboration with 
its Committee of Experts for Social Insurance, a study 
of the chief problems involved in the evaluation of 
permanent incapacity. The report sets forth the re- 
sults of this study. It consists essentially of a com- 
parison and a critical analysis of the methods widely 
used for the evaluation of incapacity in workmen’s 





will be deducted any periods of absence due to sickness, 
accident, or military service. The arbitration com- 
mittee also decided that the holiday should be granted 
in such a way as not to fall in weeks including statutory 
public holidays other than Sunday. 


As Delaware, Indiana, Michigan, Pennsylvania and 
Washington have now passed legislation providing for 
compensationf or occupational diseases, the number of 
American States which have taken this step is now 21. 
The District of Columbia has also passed legislation on 
the subject, and preliminary investigations of the 
problem with a view to similar action are proceeding 
in the States of Arkansas, Idaho, Maine, Massachusetts, 
Montana, New Hampshire and Oregon. At the last 
annual meeting of the Konicide Club, an American 
organisation of doctors and engineers interested in the 
prevention of industrial dust diseases, a report was 
submitted on silicosis among iron-ore miners and the 
measures taken by the managements of certain iron 
mines in Wisconsin to control the risk. These measures, 
it was explained, were chiefly engineering in character, 
but they also included strict medical supervision. 


A resolution adopted by the All-Australasian Council 
of Trade Unions, on the proposition of the New South 
Wales Labour Council, declared that the present 
measure of recovery had been achieved mainly at the 
expense of the workers, through extensive wage reduc- 
tions, intensive speeding up and rationalisation of 
industry, and that the poverty and misery of the 
workers had greatly increased while the employers 
enjoyed a period of huge profits. An increase of 25 per 
cent. on the basic wage was demanded ; the existing 
basic wage, which is based on the Harvester judgment 
of 1907, was condemned, and the plea made that that 
of the 1920 Royal Commission should be substituted 
for it. The publication was also called for, in order that 
they might be checked by the workers’ organisations, 
of all data relating to retail prices and house rents used 
in calculating the cost of living. 


The United Automobile Workers of America have 
established a medical research institute in Michigan to 
assist workers in cases of accident and occupational 
disease. As the new State law relating to occupational 
disease provides for reference of disputed questions 
of fact to a medical board of three members, the 
medical research institute intends to provide technical 
medical testimony and expert legal advice for the 
afflicted worker. 








LANTERN Surpes or Etecrric Heat-TREATMENT 
Furnaces.—Messrs. Wild-Barfield Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, Lon- 
don, N.7, have completely revised their lantern lecture on 
electric heat-treatment furnaces, which was available 
last year on loan to societies and technical schools. 
Details of new types of furnaces have been added, and 
many new slides, depicting recent installations of furnaces, 
included. Several sets of slides have been made, and the 
slides and lecture are loaned, free of charge, and can be 
dispatched a few days in advance of the lecture date to 
enable the paper to be prepared. Early . ope . 
advisable, as we are given to understand that severa 
dates have already been booked. 
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RAPID TEST FOR THERMAL 
RESISTIVITY. 
By C. Danwnart, D.Sc., M.I.E.E. 
THE measurement of the thermal resistivity of 
insulating materials is a problem which frequently 


arises in most engineering laboratories. Many excel- 
lent methods are in existence for the purpose,* and 
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ambient temperature. The thermal capacity of the 
calorimeter and water is large, and maintains a constant 
thermal drop across the sample. At a given moment 
the calorimeter is lifted from contact with the disc, 
whereupon the dise begins to rise in temperature. The 
temperature-time characteristic of the disc is plotted 
from thermo-electrical measurements of the tempera- 
ture, whence the rate of temperature rise can be deduced 
throughout the test. The rate of heat flow can there- 
fore be estimated, since the thermal capacity of the 
disc is known. As the temperature drop across 
the specimen is also known, the thermal resistance of 
the specimen can be derived. 

Although the principle of the test is simple, the 
particular procedure chosen is important, as otherwise 
sources of error may arise which would lead to only 
approximate results. These are considered in more 
detail below. It is assumed that the whole of the heat 
transmitted to the disc by the sample goes to raise the 
temperature of the disc. This would not be true if the 
disc were losing heat to surroundings due to radiation 
or convection. To obviate this the test is commenced 
with the calorimeter contents a few degrees below 
ambient temperature, so that in the course of the test 
the disc temperature ‘passes through ambient tempera- 
ture. If the thermal resistivity is calculated from the 
conditions holding at this particular time, any error 
due to thermal losses from the disc is therefore avoided. 
It is essential that at the instant at which the copper 
disc is allowed to heat up, the temperature distribution 
across the sample should not be subjected to any 
discontinuity. It is for this reason that the calori- 
meter is used, since this maintains a uniform gradient 
across the sample of the correct magnitude, prior to 
the commencement of the test. 

A further factor due to the thermal capacity of the 
sample arises, since heat is absorbed by the sample 
as its temperature rises, Actually it can be shown 
that the effect is exactly accounted for if the effective 
thermal capacity of the copper disc is taken as its 

















Fig. 2. 


the degree of accuracy obtainable is dependent mainly 
on the care with which the measurements are made, 
ind the elaboration of the test equipment. Most 
methods depend on the attainment of teaty state 
temperatures, and for this reason alone the measure- 
ments are tedious to carry out and expensive from the 
point of view of the time involved. With the object of 
simplifying procedure and reducing the time expended 
in obtaining thermal data, the writer was led to develo 

1 rapid means of measuring thermal resistivity, which 
has proved of such value in practice that a brief descrip- 
tion of the method appears to be warranted. A measure- 
ment of thermal resistivity can be obtained on a sheet 
specimen in less than 10 minutes, compared with 
many hours by more usual methods. The apparatus 
is illustrated in Figs. 1 and 2. 

In principle, a hot plate of high conductivity 
material such as copper is maintained at a constant | 
temperature, and may be regarded as an infinite source 
of heat. The sample of insulating material, usually 
1} in. in diameter and about 0-1 in. thick, is placed 
on the hot plate. A copper disc of the same diameter 
and about } in. thick is placed on the sample, exactly 
covering it, and immediately on top of this is placed a 
calorimeter, full of water at a few degrees lower than the 





* See Electrical Research Association Report L/T. 13, 
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actual thermal capacity, together with a fraction of 
the thermal capacity of the specimen. This fraction 


of the thermal capacity of the specimen is 
—n* n*t 
as 20 . c5h®S 
: n? 7? 


where h is the thickness of the sample, 
o is the thermal resistivity of the sample, 
6 is the density of the sample, 
S is the specific heat of the sample, 
t is the time elapsed from the commencement 
of the test. 

For all practical purposes when ¢ is greater than a 
few seconds, this fraction can be taken as equal to 4, 
and it is thus only necessary to add to the disc thermal 
capacity, one-third the thermal capacity of the speci- 
men. It frequently occurs, of course, that the specific 
heat of the sample is not accurately known, but if the 
specimen thickness is kept small—say y-in.—the 
correction amounts to only a few per cent. of the disc 
capacity, and it is sufficient to know merely the order 
of the specific heat of the sample ; the error in the final 
result will not then be more than 1 per cent. The 
temperature of the copper disc is measured by a thermo- 
couple with constant cold-junction temperature. In 


practice, this is found to be a better procedure than | Middlesbrough on 
connecting hot plate and dise couples in opposition | Abridged. 





and measuring the temperature difference directly, 
| since if the hot-plate temperature varies slightly, the 
true rate of rise of the dise is not obtained. The 
couple e.m.f. is read on a potentiometer by pre-setting 
the slide wire and noting the times at which the gal- 
vanonieter passes through zero. The hot-plate tem- 
perature is also measured by means of a thermocouple, 
at the commencement and end of the test. The 
method is subject to the same difficulties regarding 
contact effects as other methods, but the small size 
of the specimen assists in obtaining flat surfaces. The 
surfaces of the hot plate and the copper disc can be 
amalgamated with mercury if desired, and this aids 
in eliminating the contact effect when the surfaces 
of the specimen are irregular. Pressure can be applied 
to the specimen by means of a lever device, as shown 
in Figs. 1 and 2, the pressure being transmitted through 
a thin ebonite rod. In most cases it is found that a 
pressure of 20 lb. per square inch is satisfactory, and 
an increase in pressure beyond this does not lead to 
any further diminution in resistance. 

The method has been successfully applied to plastic 
materials, such as bitumens. For this purpose the 
specimen is prepared inside a 5-mil thick ring of paper 
tube, in which the disc is a snug fit. The method has 
been used extensively for measurements of thermal 
resistivity ranging from mica with o = 170, to Balsa 
wood with s = 1,500. The results have been compared 


with more precise methods of measurement and have 
been found to agree in almost all cases to within 
+ 5 per cent. 


The writer wishes to thank his colleagues for assis- 
tance in developing the apparatus, and the Electrical 
Research Association, in association with whom the 
development was carried out, for permission to publish 
this account. 








THE INFLUENCE OF CARBONISING 
CONDITIONS ON COKE PROPER- 
TIES.* 


By H. E. Biaypen, W. Nose, and Professor 
H. L. Rimey. 
Part I.—MegcuHanicaL PRESSURE. 


Ir is generally considered that the mechanical pres- 
sures developed in the plastic zone during the coking 
of coal play an important part in the agglomeration or 
binding phenomena which are characteristic features 
of coke formation. Several investigators have studied 
the magnitude of the pressures developed, chiefly on 
the basis of laboratory experiments. Although the 
general effects of pressure, both in laboratory carbon- 
isation and in practice, are widely recognised, little 
quantitative information is available in respect of the 
influence of this factor on the mechanical strength of 
coke. This is perhaps largely due to the difficulty of 
direct investigacion under practical conditions and to 
the lack of adequate means of assessing the mechanical 
strength of laboratory-prepared cokes. This difficulty 
appears to be surmounted by a method which is 
described in the present paper and which enables an 
examination of the influence of carbonising conditions 
on coke properties to:be made in greater detail than has 
hitherto been possible. The method has been applied 
to the carbonisation of two poorly coking coals. The 
data obtained, while being largely of a preliminary 
character, have an obvious bearing on the utilisation 
of poorly coking coals and the conservation of the 
nation’s diminishing supplies of the best coking coals. 

Carbonisation Experiments.—Experience of the pre- 
paration of cokes in the laboratory has shown that the 
densest and strongest cokes are produced by approxi- 
mating to the conditions of unilateral heating obtaining 
in an oven. This method of heating was used in the 
carbonisation of the coals examined. The apparatus 
employed is shown in Fig. 1. A flat-bottomed iron 
vessel a, 4 in. in diameter and 4 in. high, was 
provided with an iren piston fixed to the end 
of an iron tube as shown. The annular clearance 
between the piston and the walls of the vessel was 
about ¥ in. The piston tube was screwed at its upper 
end and provided with a knife-edge 6, the height of 
which could be adjusted by a supporting nut. The 
temperature of the coal was determined by means of 
a thermocouple c, the silica sheath of which was in- 
serted through the piston tube and held in position by 
a gas-tight union d fixed, as shown, to the top of the 
tube. Nitrogen was passed down through the annular 
space between the thermocouple sheath and the piston 
tube and over the coal charge. The iron vessel was 
heated by a flat heater e consisting of a series of closely- 
spaced nichrome spirals, which were embedded in 
alundum cement inside a shallow cylindrical iron case 
supported on a strong refractory basef. The vessel and 
heater were lagged with loosely packed asbestos fibre g. 

Pressure was applied to the piston by means of a 








* Paper read before the Iron and Steel Institute at 
Thursday, September 16, 1937. 
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loaded lever acting on the knife-edge. In carrying out 
an experiment, 100 g. of the graded coal sample under 
examination were placed in the vessel, carefully levelled 
to give a layer of uniform thickness (approximately 
2 cm.) and the piston and lever were placed in position, 
as shown in Fig. 1. The height of the knife-edge was 
adjusted so that the lever, when loaded, was approxi- 
mately horizontal. The thermocouple and gas-tight 
adapter were placed in position, the thermocouple 
sheath being pushed down to the bottom of the coal 
charge. Dry, oxygen-free nitrogen was passed through 
the apparatus through the side tube, and the coal charge 
was heated at the following rates by suitable adjust- 
ment of the current : 0 deg. to 250 deg. C. at 5 deg. per 
minute ; 250 deg. to 650 deg. C. at 2 deg. per minute, 
and 650 deg. to 900 deg. C. at 5 deg. per minute. The 
temperature of the coke in the vessel was finally 
maintained at 900 deg. C. for 20 minutes. The current 
was then switched off and the contents of the furnace 
were allowed to cool in the stream of nitrogen. The 
amount of swelling or contraction of the coal charge 
was determined from the movement of the lever over a 
seale. If the volume change of the charge during 
carbonisation was sufficient to deflect the lever arm 
more than a few degrees, the knife-edge was adjusted 
until the lever arm was again approximately horizontal. 
The position on the scale was also adjusted at the 
same time. 

Examination of Cokes.—The apparatus employed for 
the assessment of the mechanical strength of the cokes 
is shown in Fig. 2. Two stainless-steel tubes a, | in. 


in internal diameter, with walls } in. thick and burnished | 


on the inside, were fitted with steel caps 6, which could 
be screwed down on to a machined shoulder, as shown, 
to give a dust-proof joint. The distance between the 
inside flat faces of the steel caps when these were in 
position was exactly 12 in. The two 
mounted firmly in a frame c, which could be rotated 
at a constant speed by means of an electric motor and 
suitable reduction gear. The speed of rotation, which 
was determined by a stop-watch used in conjunction 
with the revolution counter d connected to the shaft 
of the frame, was adjusted by a resistance included in 
the motor circuit. 

Two grammes of the coke, graded between 14 B.S 
and 25 B.S. sieves, were placed in the tubes together 
with 12 steel balls (4 in. in diameter), the caps were 
screwed in position and the tubes mounted in the frame 
The tubes were then rotated at a constant speed of 
25 r.p.m. for 800 revolutions as shown by the counter. 
The amount of breakage which had occurred was 
determined by a careful sieve analysis of the resulting 
material. The steel balls were removed from the coke, 
and adhering powder was brushed into the sieves 
before making the sieve analysis. The test was carried | 
out in triplicate, and the mean percentage weights of 
the original material (expressed to the nearest 0-5 per | 
cent.) which remained on the 25 B.S. and 72 B.S. sieves | 
were recorded as the micro-strength index, e.g., 2/65, 
indicating that 2 per cent. and 65 per cent. of the | 
original weight of coke remained on the 25 B.S. and 72 
B.S. sieves, respectively. The sieving was carried out 
mechanically by means of an “ Inclyno” test-siev 
vibrator. The use of two tubes gave more uniform 
rotation and permitted simultaneous tests on two | 
cokes. 

The results of duplicate tests on the same coke 
generally agreed to within 0-5 per cent., so that the 
index was probably significant within limits of about 
+ 0-5 per cent. Application of the test to widely 
different types of carbon and to a number of com- 
mercial cokes indicated that the method gave a satis- 
factory differentiation of carbons likely to be met 


tubes were | 
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size. The second coal examined, C518, was freshly 
mined, and, although regarded as a non-coking coal, 
| showed definite tendencies to cake and gave a slightly 
swollen button in the volatile matter test. The coal 
C518 was carbonised in the following size gradings : 
| 4 in. to yy in., 20 I.M.M. to 40 I.M.M., 60 I.M.M. to 
| 100 I.M.M. and < 100 1.M.M. mesh. Each sample was 
| carbonised under a series of pressures ranging from 
0-2 1b. to 20-4 1b. per square inch. Special precautions 
| were taken to ensure that the several samples were 
| not oxidised either before or during carbonisation. 

Test Results —Carbonisation of the coal C57 (<60 
I.M.M. mesh size) under the minimum pressure (0-2 |b. 
per square inch) gave a dull, grey-black and friable 
coke which broke with the production of some loose 
powder. This coke gave a zero micro-strength index. 
Increase of the pressure to 3 lb. per square inch during 
carbonisation gave a stronger, denser coke as a single 
piece showing no signs of fissures. The lustrous 
|appearance and increased homogeneity of the coke 
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corresponding decreases in the total and apparent 
porosity. 

Carbonisation of the several] size gradings of the coal 
C518 at the low pressure (0-2 Ib. per square inch) gaye 
friable cokes, in which the particle structure of the 
original coal was to some extent retained in the coke. 
Increase of the applied coking pressure tended in 
general to give cokes of increased density and homo. 
geneity, but also tended to increase the extent of 
fissuring. Cokes prepared at relatively high pressures, 
especially those from the 60 I.M.M. to 100 I.M.M. and 
< 100 I.M.M. coals, exhibited the peculiar stratified 
structure sometimes observed in oven coke made from 
fine coal. The use of the higher pressures also tended 
to produce slight swelling in the temperature range of 
from 350 deg. to 490 deg. C. This effect was probably 
due to entrapping volatile products in the coal 
undergoing carbonisation under these pressures. The 
striking feature of the results was the definite maxima 
in the curves relating the carbonisation pressure to the 
micro-strength and specific gravity. Corresponding 
minima were also obtained in the porosity curves. 
There was indeed a highly interesting genera] parallel- 
ism between the curves showing the variation with the 
carbonising pressure of the micro-strength, apparent 
specific gravity and porosity, oxidation rate, electrical 
conductivity, and total contraction during carbonisa- 
tion. 

Discussion and Conclusions.—A significant feature 
of the results was the very pronounced increase in the 
strength of the coke from C57 as the applied coking 
pressure was increased, the coke obtained under the 
highest pressure employed, namely, 20-4 lb. per square 
inch, being comparable in scrength to an average 
metallurgical coke. Similar phenomena were shown 
by the coal C518, although in this case they were 
modified by the swelling which occurred during car- 
bonisation at the higher pressures. It is now generally 











accepted that coke formation is dependent on the 
| assumption of some degree of softening or fluidity of 
the coal particles during coking. 


With good coking 


























(s099.8.) 
suggested that agglomeration or binding of the coal 
particles had occurred more readily under the higher 
pressure. Carbonisation at pressures up to 20 lb. per 
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coals this softening effect is appreciable even at slow 
rates of heating and may persist over 100 deg. to 150 
During coke for- 


| 


| deg. in the region of 400 deg. C. 


| square inch progressively increased the density and | mation the softened coal particles tend to cohere or to 


with industrially or in the course of laboratory in-| strength of the coke. Several of the cokes thus pre- | coalesce into a plastic mass, in which the individual 


vestigations. A preliminary examination of the | 


pared exhibited conchoidal fractures. Fissuring 


particles become more or less merged. The binding 


results on the basis of Rosin’s law (Rosin and Rammler,* | occurred with pressures greater than about 10 Ib. per/ or cementing action thus initiated is completed by 


and Bennettt) indicated that crushing and impact 
breakage, as distinct from purely abrasive forces, wer 
of importance in determining the magnitude of the 
index. There was no clear correlation between the 
micro-strength indices and the results of either shatter 
or abrasion tests made on corresponding cokes. A 
correlation with the shatter index was hardly to be 
expected, since the latter is largely determined by the | 
extent of fissuring, a factor which was absent in the | 
small-size coke employ*d in the micro-strength test. 


TABLE II. 


Proximate Analysis. 


There is little doubt, especially in view of the results | 
described later, that the test gives a measure of those | 


fundamental mechanical properties of coke 
influence its mechanical strength. 

The experimental method outlined above was applied 
in the examination of two Northumberland coals, the 
analytical characteristics of which are shown in Table LI. 
One of these coals, C57, had been stored for a long period 
in about }-in. size and had probably undergone some 
oxidation. It was only slightly aggluiinating, and 
gave a friable, non-swollen button in the volatile matter 
crucible test. It was carbonised in < 60 I.M.M.-mesh 


* Journal Inat. Fuel, Vol. 7, page 29 (1933). 
+ Journal Inst. Fuel., Vol. 10, page 22 (1936). 


which | 


ANALYSES OF COALS. 


Ultimate Analysis, Ash-free Dry Basis. 


Volatile 
Coal No Volatile Matter ‘otal 
Matter leas art : °L Nitrogen : Tote 
Moisture Ash less Moisture, Carbon Hydrogen. : Sulphur. 
Moisture Ash-free 
Dry. 
Per Cent Per Cent Per Cent Per Cent Per Cent. Per Cent. Per Cent. Per Com. 
C57 5-9 5 35-5 39-6 81-47 5°25 1-79 1-94 
C518 8-3 1-6 33-1 36-3 85-380 5°35 2-05 Ores 


| square inch and was marked in the cokes prepared at 
the higher pressures. There was a marked increase in 
the apparent specific gravity and the micro-strength 
indices as the applied pressure was increased up to 10 Ib. 
| per square inch ; further pressure increase had smaller 
|effects. The micro-strength of the coke made under 
| 20 lb. per square inch was comparable with that of a 
| metallurgical coke. Increases in the apparent specific 
|gravity and micro-strength were associated with 





the solidification of the material, as carbonisation 
proceeds, into a continuous but porous coke structure. 
Pressure has a pronounced influence on the binding 
action, partly as a result of the deformation of - 
particles and the increased area of contact produce : 
In the case of coking coals, adequate ‘pressures ar 
usually produced by the generation of gaseous decom- 
position products in the plastic coal, and in practice 
the pressures are also influenced by other factors, 
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such as the rate of heating and the density of packing of 
the particles, as well as the nature of the coal. 

Poorly-coking coals, on the other hand, do not readily 
soften at slow rates of heating, and the temperature 
range of plasticity is relatively narrow. The fluidity 
tends to be increased with high rates of heating, but 
at slow rates of approximately 1 deg. per minute it is 
insufficient, with some coals, to bring about cohesion 
of the particles except under the influence of pressure, 
which the carbonisation process itself is not able to 
provide. The maximum binding effects of the transient 
softening of the poorly-coking coals at slow rates of 
heating are thus only obtained by the application of 
pressure. The observed increase in strength with 
increase of applied coking pressure thus appears to be 
attributable in part to the improved agglomerating 
or binding effect under these conditions. Secondary 
effects were also evident at high applied pressures, 
when the swelling induced by the entrapped gases 
caused increased porosity and associated thinning of the 
cell walls, with consequent weakening of the material. 

It is possible that, at the relatively high mechanical 
pressures employed, the cracking of the hydrocarbon 
vapours produced under pressure during the plastic 
state may also have influenced the strength of the 
cokes by inducing greater binding effects. The relative 
importance of this factor is, however, difficult to assess, 
but it may have a bearing on the increased strength 
of the cokes prepared from the finely crushed (< 100 
I.M.M. mesh) coal and on the observed correlation 
between the electrical conductivity, wet oxidation rates 
and porosities. An interesting feature of the above 
results is the remarkably close correlation between the 
results of the micro-strength tests and the other 
experimental data. It indicates that the strength 
indices have a fundamental significance in relation to 
the mechanical] strength of the coke substance. The 
new test should therefore serve a useful purpose in 
providing data supplementary to those given by 
existing tests such as shatter and abrasion tests. 

The foregoing experiments were carried out for the 
Northern Coke Research Committee and the authors 
gratefully acknowledge their indebtedness to the 
Committee for permission to publish the results. 








NOTE ON THE A.C. METHOD IN 
PERMEABILITY TESTING.* 


By L. G. A. Sms, D.Sc., M.I.E.E. 


At the 1936 Meeting of the British Assocation the 
Committee of Section G (Engineering) gave careful 
consideration to a report submitted by the writer upon 
the case for a British Standard specification relating 
to the incremental magnetisation of sheet steels.t 
The British Standards Institution was officially 
represented at the reading of the paper and, in 
accordance with ensuing recommendations, a meeting 
of the BS.I. Technical Committee on Trans- 
former Steels was held in London on February 4, 
1937, when it was formally resolved that a case had 
been made out for the standardisation of a method of 
test for incremental magnetisation. A drafting sub- 
committee was accordingly formed, and it is very 
gratifying indeed to record that the membership of 
this sub-committee is such that leading authorities 
concerned with both the manufacture and the use of 
magnetic sheet steels, as well as with magnetic research 
and measurement, are now actively collaborating. 
The sub-committee’s work to date has been based upon 
4 questionnaire circulated in 1935-36 throughout this 
country, Europe and America; details of the clauses 
of this questionnaire and of the opinions received 
have already been published in ENGINEERING.}{ 

In reviewing progress it is of interest to record a 
decision that measurements of incremental permeability 
shall, if possible, be made by an alternating-current 
method rather than by the ballistic method which has 
in the past been specified for the less complex “ non- 
necremental ’” measurement.§ The A.C. method offers 
automatically the advantages of a simultaneous 
determination of losses and of the possible adaptation 
of apparatus to the higher frequencies of tele- 
communications technique where a ballistic test would 
i any case appear inapplicable. In order to comply 
with practical operating conditions it also seems 
desirable (a) to specify tests at A.C. inductions and 
D.C. polarisations with which pronounced wave-form 
distortion is associated ; (b) to adopt sinusoidal A.C. 
induction as the basis of test ; (c) to maintain condition 
(6) throughout the full range of (a) ; (d) to measure the 
full amplitude of the distorted magnetising force 
resulting from (a), (6) and (c) in order, as nearly as 
possible, to ascertain the fundamental behaviour of the 


* Paper read before Section G of the British Associa- 
tion at Nottingham, on Wednesday, September 8, 1937. 
_t See “ Standardisation in Incremental Magnetism,” 
SXCINEERING, vol. exliii, page 24 (1937). 
. Loc. cit. 


test sample ; and (e) ultimately to test simple (probably 
strip) specimens in a rmeameter. hile ring 
specimens remain of the utmost importance in 
laboratory research, their punching and winding offer 
serious disadvantages in routine works testing. 
(A permeameter suitable for A.C. testing has conse- 
quently become the subject of experimental research.) 

The major obstacles to realising the above ideals are 
briefly those due to (a) incidental circuit resistances ; 
and (6) circuit reactance not associated with the flux 
in the iron sample. Both these are much more serious 
in incremental than in “ non-incremental ” tests, due 
to the lower permeabilities which result from polari- 
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These difficulties are 


former case. 
accentuated at low frequencies. 
Thanks to a variety of experimental work now in 
hand and to the pooling of experience which the 
formation of the B.S.I. Committee has made possible, 
authoritative recommendations upon testing methods 
can be considered as certain, but any more detailed 


sation in the 


statement would be premature. A section of the sub- 
committee’s task which will become urgent in the near 
future is the definition of a distortion factor. In 
ordinary A.C. work (i.e., where no D.C. polarisation is 
present) distortion is usually measured by form factor, 
the value 1-11 being the criterion of wave purity, and, 
so far as standardised measurement is concerned, 
chiefly employed as a guarantee of accurate iron-loss 
determination. Incremental magnetic measurements 
have to be considered not only from the point of view 
of accurate determination of losses ; there is, in addition, 
the effect of harmonics upon the fidelity of response of 
polarised transformers and reactors used in communica- 
tions circuits. Thus, assuming sine induction as the 
desired basis of measurement, it may be necessary to 


induced voltage wave to ascertain that inappreciable 
departure from the sine form obtains, #.e., to check its 
purity ; and (6) a test upon the magnetising current 
wave to determine its “ distortion factor” in order to 
— data for the designer upon its impurity. 

ese two tests might possibly be identical in character, 
but is form factor the most suitable quantity to 
adopt asa criterion? Bearing in mind its use in non- 
incremental iron-loss measurements (i.e., those in 
which A.C. alone is employed and in which, therefore, 
in general, only odd harmonics occur) it is interesting 
to examine the fundamental expressions. Consider 
the series 


i=, sin@ +f, sin2 6+ a, + i, sin 30 + a, +... 
where 6 = f(t) = wt 
Let this be rewritten in the general form 





4 = 1, sin @ + in sin n@ + an 
Here n represents a typical harmonic and has only odd 
values for the familiar case of non-incremental excitation 
and both odd and even values for the incremental 
case. The R.M.S. value of such a current wave-form 
reckoned over 7 radians on the fundamental scale of 


angles will be 
: i.2 in? 
r=n/5+3 


for all values of n and for all values of harmonic phase. 
The mean value will be 


2 i 
Imean = 4 (3, + 77 €08 an) 


for odd values of x only. Even values of n will not 
contribute to the mean value over a radians on the 
fundamental scale. Thus for waves containing only 
odd harmonics (the non-incremental case) the form 
factor will be 


1? in? 
—— cae 
re 3, sitesi lel ci? 1 
2 In 
(1, + a cos an) 


and will be an indication, though perhaps an insensitive 
indication, of the distortion or harmonic content of 
the wave. Presumably, its traditional employment for 
this purpose rests upon the relative ease of practical 
measurement of R.M.S. and mean values during iron- 
loss investigations; for example, the measurement of 
R.M.S. values by an electrostatic instrument and of 
mean values by a rectifying commutator and a per- 
manent-magnet indicating instrument. 

Considering the application of the above to an 
induced-voltage wave, several points at once arise : 
(1) The mean voltage over 7 radians will be a true 
indication of the peak flux density, so long as only odd 
harmonics occur. It is therefore an appropriate 
quantity to adopt in iron-incremental measurements 
but not necessarily so when, with D.C. polarisation 
present, the A.C. excitation becomes incremental and 
both odd and even harmonics result; (2) but the 
R.M.S. value of a distorted wave-form does not seem 
to be related in the same fundamental manner to the 
actual induction cycle. It may, therefore, be asked 
whether one or other of the following alternatives would 
not constitute a better criterion of purity of the 
induction wave or of distortion of the current wave 
than the traditional “ form factor”: (a) For induction, 
(1) the ratio of the mean voltage to the fundamental 
component, or (2) the ratio of the separated total 
harmonic content to the fundamental component, or 
(3) the ratio of the separated total harmonic content 
te the mean value. (b) For current, perhaps condition 
a (2) above. 

These ratios may be abbreviated thus : 


2 /, én 

> re + y 008 an 2 

| ith a. — for sine wave 
7 


(1) 


e, 


j Sen 
(2) max. | = 0 for sine wave 
chp 
Cn 
maz. 
(3) ae “SPB Ope = 0 for sine wave. 


2 /, a en 
—~{é@, + —cos a 
a\} n 7 


From the practical side, measurement of any of the 
above ratios is possible. The following practical 
comments are offered. Determination of mean values 
requires a rectifier, probably either of the synchronous- 
commutator or of the valve type and possibly of special 
characteristics to deal with the asymmetrical distor- 
tion of incremental magnetisation. Measurement of 
fundamental component is automatically given by 
A.C. potentiometer and tuned galvanometer. Separa- 
tion of total harmonic content is possible either by the 
use of a filter bridge or by balancing out the fundamental 
component, as for instance during practical harmonic 








§ For example. see B.S.S. 601. 


apply two subsidiary tests, viz..(a) a check upon the 





analysis. 
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While, in accordance with earlier comment, R.M.S. | of polarisation in this case may be removed by denoting | fore produced in the precipitation chamber, with the 


values of the distorted quantities have not been 
suggested for use, this does not necessarily imply 
their definite condemnation. The A.C. potentiometer, 
which is so powerful in incremental magnetic work, 
measures, in general, the fundamental component. 
But it is possible that it might be desired to employ 
mean-square indicating instruments in a simpler type 
of test apparatus, in which case R.M.S. values would 
automatically result. But, even so, there remains the 
question of whether the R.M.S. value should be held 
to have absolute significance in the definition of 
distortion factor, and, if so, in what manner it should 
take part. Discussion of these matters on the widest 
possible basis is desirable. Close consideration will need 
to be given by the Committee to the problem of 
acceptable symbols and nomenclature. Without an 
agreed scheme it is safe to say that ambiguity is 
difficult to avoid in incremental magnetic measurements, 

Much exists to be done to clarify the situation ; 
« first step appears to have been taken some years ago 
by Dr. Thomas Spooner (of the American Westinghouse 
Company, and Chairman of the A.S.T.M. Magnetics 
Committee) who is believed to have introduced the 
now widely-adopted term “ incremental permeability ” 
into the literature of magnetics. It is probably safe 
to say that no alteration of this term is likely to be 
thought desirable. But even here some difficulty 
arises in discussing the A.C. cycle in which polarisation 
is not present simultaneously with the incremental 
cycle. That difficulty has been encountered, for 
example, during the writing of the present note, and has 
been met by describing the former as the “ non- 
incremental” case. But is this artifice generally 
desirable ? Even in respect of this very general point, 
agreed nomenclature which ensures convincing and 
easy distinction is desirable. More serious difficulties 
arise when one turns to symbols. The British Standards 
Institution has already published a list applying to 
magnetics.* This agrees with the letter symbols 
adopted by the International Electrotechnical Com- 
mission (I.E.C, Publication No. 27) with the exception 
of symbol F for magnetomotive force, which is not 
included in the LE.C, list. The B.S.1. symbols are 
given in Table I. 


Tanie I,—Letter Symbols for Quantities. 


Name of Quantity Letter 
Symbol 

Electromotive Force E 

Current . I 


Magnetic Field Strength H 
Magnetic Flux oo 
Flux Density, Magnetic B 
Magnetomotive Force F 
Reluctance Ss 
Permeability ue 
Intensity of Magnetisation J 
Resistance R 
Resistivity p 
Primary Units. 

Term. Abbreviation Symbol 
Area ‘ aoraA 
Square millimetre mm 
Square centimetre cm? 
Masa m 


In order to complete the outlook upon this list, it is 
desirable to quote four sections from the “ Rules for 
Quantities ” given in B.S.S. 423. The sections are as 
follows: (1) Particular values of varying quantities to 
be represented by small letters but in the case of 
ambiguity with respect to the variable, or where the use 
of a small letter is inconvenient, subscript letters may 
be used. Thus when a variation is with respect to time 
a subscript “¢" can be employed, as for example B; 
to denote an instantaneous flux density. (2) Maximum 
values of varying quantities to be indicated by the 
subscript “max” or by the use of a small letter with 
a circumflex accent. (3) Angles to be represented by 
small Greek letters. (4) Effective (R.M.S.) or constant 
values of electrical quantities to be represented by 
capital letters. 

There is no apparent difficulty in accepting the list 
of symbols as the basis for incremental magnetic 
working. But if the rule in section (4), above, be 
taken as applicable to magnetic as well as to electric 
quantities then the steady values of induction and 
magnetising force due t» polarisation would be expressed 
respectively as B and H, no special subscript to denote 
polarisation (as for example B, H,) being provided. 
It is at this point that the present rules become 
inadequate. For example, the rule breaks down if we 
wish to express a root-mean-square A.C, induction super- 
imposed upon a steady induction. Again, in the case 
of maximum values, how are we to differentiate be 


tween the two possible interpretations of the word | 


** maximum "’ when, for instance, a steady induction of 
B = 1,000 gauss has imposed upon it a variation of 
+ 100 gauss? The “ maximum” may be understood 


as either 1,100 gauss or 100 gauss according to circum- | 
Suppose that confusion due to the influence | 


stances. 


* See B.S.8. 425, 1931, B.S.S. 560 1934. 


| the polarised values of B and H as B, and H,, then B poz 
| or 6 would still not clearly refer to the minor loop alone. 
In other words, a distinctive subscript or prefix is 
| needed to indicate the particular A.C. cycle of the 
incremental case. In the past the Greek capital A 
has been used for this purpose, frequently thus : BaHa. 


o 


Referring to B.S.I. rule numbered (3), above, there | 


would seem to be no objection to this use of the Greek 
| capital, but it is necessary to ensure that as polarisation 

is reduced towards zero the incremental symbols shall 
| merge smoothly with those of the pure or non- 
incremental A.C. case. For this reason the use of A as 
| a prefix rather than as a subscript is desirable. 

Figs. | and 2, page 387, show a possible scheme based 
upon the above reasoning and advanced to stimulate 
discussion. If this were adopted most obvious difficul- 
ties would be removed, including possible ambiguity 
due to the asymmetrical variation of H entailed by 
sinusoidal variation of B, which is peculiar to the incre- 
mental case. Two difficulties would, however, remain, 
as follows: (1) The quantity to be inserted in the in- 
duced-voltage equation would be (0-5 AB) in the incre- 


mental case, as compared with B,,gz orin the familiar 
| “non-incremental” case. The writer would be personally 
prepared to accept this since the risk of ambiguity 
entailed seems negligible. (2) The R.M.S. value of 
induction change is not covered. In the present stage 
of development this quantity is seldom required. 
The deficiency could be met, however, by the letters 
R.M.S. as subscripts, for instance, (0-5 ABp ys) 
(It should be pointed out that R.M.S. induced voltage, 
being independent of polarisation, represented 
adequately in all cases by the agreed symbol E.) 
There are, of course, various other possible schemes of 
symbols. If the present note results in careful dis- 
cussion of this matter and of the question of distortion 
factor outlined earlier, a valuable contribution to the 
new sub-committee’s work will be made. 

Figs. 3 and 4, page 387, show a method of expressing 
results proposed for discussion from the design side 
of the radio industry. Its intrinsic qualities need 


18 





consideration, and the curves are reproduced pri- | 


marily with that end in view. At the same time, the 
use of symbols and distortion factor is demonstrated, 
some possible confusion between the subscript o and 
the numerical values of polarisation being discernible. 
| (Curve shapes are arbitrary and, for ease of discussion 
of the graphical arrangement, distortion factor is 
expressed in terms of the traditional “‘ form factor.’’) 
In Fig. 3, distortion factor is plotted against A.C. 
induction for various values of polarisation. In Fig. 4, 
derived curves are plotted between A.C. induction 
jand polarisation for constant distortion factor. The 
maxima give the most economical use of material for 
a given degree of distortion, and a curve of A.C. induc- 
| tion against A.C. magnetising force for the locus of 
maxima provides data on incremental permeability for 
design purposes. 
In conclusion, it is desirable to point out that the 
| existing British specification for “ non-incremental ” 
magnetic testing (B.S.S. 601) contains certain clauses 
| which are directly applicable to material intended for 
| incremental working and others which permit of 
straightforward modification. These clauses have been 


| tentatively dealt with and, in modified form, eonstitute | 


| 


the framework in which it is hoped to construct the 
| new specification. 





|THE PANGBORN ELECTROSTATIC 
PRECIPITATOR 


| Aw electrostatic precipitator which is capable of 
| dealing with about 750 cub. ft. of air per minute, and 
}is therefore suitable either for removing relatively 
small quantities of dust from normal industrial atmo- 
spheres or for extracting the large amounts of entrained 
dust conveyed in the gas or air stream exhausted 
during, Say, an abrasive operation, has recently been 
placed on the market by the Pangborn Corporation, 
Hagerstown, Maryland, U.S.A. As will be seen from 
Fig. 1, this precipitator consists essentially of an 
ionising chamber and a precipitation chamber, 
together with a self-contained power unit, which is 
attached to the latter and eliminates the necessity of 
running high tension leads. The ionising chamber 
contains two bronze wires, A, which are rigidly fixed in 
a horizontal position and are raised to a direct-current 
potential of from 12 kV to 15 kV above the adjacent 
earthed cylinders, B, by two rectifiers included in the 
power unit. 

This ionising chamber is placed above the inlet, so 
that the particles of dust in the incoming air are 
ionised on their way to the precipitation chamber. 
The precipitation chamber, on the other hand, contains 
a number of charged and earthed plates, which are 
arranged alternately, the potential of the former being 
about half that in the ionising chamber. A uniform 
electrostatic field of relatively high intensity is there- 








result that the charged particles from the ionising 
chamber are deflected towards the earthed plates and 
|are deposited on them. These plates, which are of 
| aluminium, brass or special alloy, so that they will 
| resist corrosion and high temperatures, can then be 
| cleaned at intervals by washing, rapping or blowing 
with an air jet. When the amount of dust in the gas 
| is exceptionally high or the particles are large, the 
| greater part of it can most efficiently be handled by 
means of centrifugal collectors or other similar equip- 
ment placed before the precipitators, which are then 
used to deal solely with the finer material. 

The plates in the precipitator chamber are only 
from }; in. to $ in. apart, and this, it is claimed, not 
only results in an efficiency as high as 99 per cent. by 
weight, but enables the whole equipment to be made 
very compact. The valves used in the power unit 
are operated at low load, so that they have a long 























- Fig.1. Cleaned Air Outlet ¥ 
Che d G ded 
ese pis 

I ‘ ‘ “a ‘ ' 

1 ' ' ' n 

i ' ' ' 

n ' 1 1 
ae bed 
rfl fe ‘deat Gk 
s ) ! ) ' 1 

i i { 1 ' 

' i i i 

' ' ' ! ' 

' ' ' ' 

' ' ' ' 

' i 1 i 

' ! ' ' 

' ! ' ! 

! ! ' ‘ 

(2 ) . (7) J (?) 
(eus.c) Air Inlet “ENGINEERIVG” 





life and the total consumption for four collector plate 
cells is only 125 watts. This small amount of power 
is partially due to the design of the air passages, which 
enable the resistance to flow through the unit to be 
reduced to a low figure and to be maintained constant. 

The cabinet containing the equipment is illustrated 
in Fig. 3, on the opposite page. It consists of sheet 
steel reinforced by angles and completely galvanised 
after assembly. It is 4 ft. 8 in. high and occupies 
|a floor space of 3 ft. 6 in. square. The subsidiary 
cabinet containing the power unit is attached to one 
| of its sides and measures | ft. 6} in. by 1 ft. 1} in. 
| by 2 ft. 9 in. high. Access to the ionising and precipi- 
| tation chambers is obtainable through doors. A com- 
| plete unit is normally rated for a capacity of 2,400 
cub. ft. to 3,000 cub. ft. of air per minute, though 
| this depends to some extent on the character of the 
| dust that is actually being dealt with. Fig. 2 shows the 
| interior of a glazing-machine shop in which the machine 
on the right is fitted with one of the electrostatic pre- 
cipitator units, while that on the left is equipped with 
the original settling chamber; the space saving due 
to the former will be apparent. In all, ten electrostatic 
units are installed in this plant, and between them, 
recover four tons of glaze per week. 








| FOAMED BLAST-FURNACE SLAG. 


| A SPECIAL report, entitled “ Foamed Blast-Furnace 
|Slag,”” submitted by the Slag-Tests Panel to the 
Blast-Furnace Committee of the Iron and Steel Indus- 
trial Research Council, was presented for discussion at 
the autumn meeting of the Iron and Steel Institute at 
Middlesbrough on Thursday, September 16. It is 
explained in a foreword to the report that the Blast- 
Furnace Committee has had under consideration from 
time to time the question of blast-furnace slags, both 
with respect to the reactions inside the furnace and to 
the utilisation of the slag when made. In the past a 
number of British blast-furnace slags have not been 
marketable, largely because of their liability to dis- 
integrate when air-cooled, which renders them unsuit- 
able for use in tar-macadam or as concrete aggregate. 
In 1935 the matter was referred to a panel of the 
Committee, placed under the chairmanship of Mr. L. 

Hill, the terms of reference being (a) to examine 
methods of rapid testing of air-cooled slags, particu- 
larly with reference to disintegration; and (5) to 
examine whether, by suitable methods of foaming, 
unstable slags could be stabilised. Extensive resear h 
has been conducted in both directions by investigators 
at the Building Research Station, Garston, Herts, and 
the present report, prepared by Dr. T. W. Parker, 
deals with that section of the work which concerns 
| foamed slag, and the suitability of this material as 4 
light-weight concrete aggregate. 

Foamed blast-furnace slag, it is stated in the report, 
has been used in the building industry on the Con- 
tinent for some years. In Germany, in particular, 
many thousands of tons of foamed slag have been 
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SMALL ELECTROSTATIC PRECIPITATION UNIT. 


MESSRS. PANGBORN 


CORPORATION, HAGERSTOWN, 


MD., U.S.A. 


(For Descrifstion, see Opposite Page.) 
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PRECIPITATOR FITTED TO AN AUTOMATIC GLAZING MACHINE. 


the water-slag ration may 





vary over fairly wide 














limits without either of 
these extreme conditions 
arising. The slag, after 
foaming, is a dry, porous, 
lightweight mass. 

A number of experi- 
mental samples were ob- 
tained from various 
sources for the investi- 
gation. In preparing these 
molten slag from the 
blast-furnace was allowed 
to run into a _ conical- 
shaped bucket containing 
water, the bucket was 
removed from the slag 
stream when filled with 
foamed slag, and the 
product immediately 
turned out on to an iron 

late. Preliminary tests 

ere made for each of 
the slags sampled, to 
determine the most suit- 
able quantity of water to 
use in the vessel, and 
this quantity was then 
used for successive batches 
until $ cwt. to 1 cwt. of 
material had been pre- 
pared. Immediately after 
the actual foaming opera- 
tion, the product is still 
plastic, and when succes- 
sive amounts are dis- 
charged from the foaming 
apparatus to form a heap, 
the product is to some 
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successfully incorporated in a variety of types of 
structures, and the manufacture of the material has 
now begun in Great Britain. The fundamental 
process in its manufacture is the treatment of blast- 
furnace slag with a limited amount of water or other 
volatile liquid, or gas. The slag is expanded into a 
spongy mass, and at the same time is fairly rapidly 
chilled. Some control must be exercised on the pro- 
portion of slag and water, since if too much water is 
present the slag may be converted to an ordinary 
granulated product, while if too little water is used, 
liquid unfoamed slag may continue to exist at the 
end of the process. From general experience in 
experimental tests, it is, however, pointed out, that 
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extent compressed under 
its own weight. The 
interior of the heap may 
then remain at a red heat 
for some time, on account of the thermal insulation of 
the outer layers, and thus may become annealed. 
Alternatively, the heap may be distributed as it forms, 
by means of a grab crane or conveyor, if it is desired 
not to anneal the product. The choice will depend 
on the nature of the slag and the purpose for which it is 
to be used, annealed material being harder and probably 
heavier than unannealed. 

Particular attention has been paid to verifying that 
slags which normally “ fall” or crumble on slow air- 
cooling are stabilised by foaming. Although the 
phenomenon is associated with slags of high-lime 
content, the chemical composition is not the sole 
controlling factor ; the rate of cooling from the molten 





state also has a determining influence. A range of 
slag compositions has therefore been used, the majority 
of the individual samples of which had a high-lime 
content, such as would cause falling if the slags were 
slowly cooled in the normal way. Experimental 
foaming tests have been made on these, and observa- 
tions made in the foamed products under a variety 
of weathering and storage conditions. Attempts have 
also been made to accelerate any disintegrating effects 
by annealing and by water and steam treatments. No 
evidence of falling in these foamed slags has been 
observed, and it is concluded that foaming stabilises 
falling slags, at least in the range of compositions 
examined (#.e., up to lime contents of 50 per cent.). 

Attention has also been paid to the question of 
whether the contents of sulphur compounds in the 
foamed slags are likely to be at all deleterious when the 
material is used as concrete. No free sulphur, as 
such, exists in blast-furnace slag, but a certain amount 
is always present -chemically combined as calcium 
sulphide or sulphate. The two objects of the tests 
have been to determine whether steel reinforcement in 
concrete would be affected by the sulphide, and 
whether the cement would be attacked by the sulphate. 
In agreement with the results of other investigators, 
it is concluded that the foamed-slag concrete is not 
intrinsically corrosive to the steel ; on the other hand, 
the protection afforded to steel by lightweight con- 
crete, whether made with foamed slag or other light- 
weight aggregate, is not so complete as that given by 
heavy aggregates. With regard to calcium sulphate, 
an examination has been made to determine whether 
sufficient sulphate is present in foamed slags to produce 
an expansion by reaction with the cement in the 
presence of moisture. A test has been devised to 
determine the “‘ available sulphate,” on the assumption 
that only the sulphate in the surface layers of the 
aggregate would be reactive to the cement. The per- 
missible limit of available sulphate, by the suggested 
method, has been assessed at 0-5 per cent., this being 
based on the experience of the Building Research 
Station with other lightweight aggregates, and on 
long-period strength tests on foamed-slag concrete. 
All the samples tested, with one exception, were within 
this permissible limit. 

The weight per cubic foot of foamed-slag concrete 
depends largely on the amount of compacting during 
placing, on the ratio of cement to aggregate, and on 
the grading of the aggregate. The strength of the 
concrete varies in a general way with the weight per 
cubic foot, the lighter concretes having a lower strength 
than the heavier varieties. As the weight is an 
important consideration, it is usual for lightweight 
concretes to be manufactured with relatively low ratios 
of cement to aggregate. The majority of tests have 
therefore been made on 1:10 mixes. Compressive- 
strength values have been obtained on these mixes 
varying from 450 Ib. to 1,050 Ib. per square inch at 28 
days, and from 600 lb. to 1,100 Ib. per square inch at 
three months, depending upon the amount of compact- 
ing, water content, and grading. The weight per cubic 
foot of such concretes varied from 70 lb. to 90 Ib. 
Similar tests on concrete containing pumice and 
clinker, instead of foamed slag, have given strength 
values of 200 lb. to 550 Ib., and 150 Ib. to 450 Ib. per 
square inch, respectively, with weights of 45 lb. to 
70 Ib. and 65 Ib. to 90 lb. Concrete of about 115 Ib. 
per cubic foot was produced from mixes of cement 
and foamed slag in the ratio of 1 : 1:09 by weight 
(made up of 1 part of cement and 1} parts of fine, and 
1} parts of coarse, foamed slag, by volume) and this 
mix had a compressive-strength value at 28 days of 
4,900 lb. per square inch, while a 1 : 2:2 mix gave a value 
of 3,800 lb. Tests on commercial blocks, of a mix 
leaner than 1: 10, gave values ranging from 300 Ib. to 
500 lb. per square inch. Tests conducted to determine 
such properties of foamed-slag concretes as thermal 
insulation, moisture movement and ease of plastering 
indicated that these properties were comparable with 
those of the lighter types of lightweight aggregate. 








THE PRESERVATIVE TREATMENT 
OF ESTATE TIMBER. 


AN appropriate sequel to recent articles in our 
columns on the subject of timber* is a second and 
revised edition of Circular No. 1, issued by Messrs. 
The British Wood Preserving Association, 48, Dover- 
street, London, W.1, under the authorship of its 
secretary, Mr. R. C. B. Gardner,t The object of this 
publication, which is entitled The Preservative Treat- 
ment of Estate and Farm Timber, is to impress upon 
estate owners and others the fact that there is now 
no need to depend entirely upon naturally durable 





* See ENGINEERING, vol. cxliii (1937), ‘* Timber 
Drying,” page 408 ; ‘‘ Home-Grown Timbers,” page 480 ; 
and “ Ground-Line Preservation of Wood Poles,” page 
29, ante. 

+ Price to non-members 6d. 
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timbers such as oak, larch, yew and sweet chestnut, 
the supplies of which have become seriously depleted, 
since experience shows that, with suitable preservative 
treatment timbers not naturally durable can be given 
a life equal to, and sometimes longer than, that of 
untreated timber of the more durable species. In this | 
way the more valuable species can be made available | 
for more important uses and otherwise useless and | 
unsaleable timber put to good use. 

The treatability of timber varies as between different 
species and even between different lots of the same 
species. Reports of the amount of creosote absorbed | 
per cubic foot when treated vary, but it is possible | 
with all but the most refractory of timbers to obtain, 
with the open tank, in the sapwood of posts, in the 
round, an absorption of three-quarters of a gallon, 
i.e., about 74 Ib. of creosote to the cubic foot. In the 
vertical butt-treatment drum, Scots pine and spruce 
have been found to absorb nearly 9 lb. per cubic foot. 
With the co-operation of many estates the Association 
has made a collection of posts, treated and untreated, | 
of a wide range of species which have been in actual 
use under varying conditions of soil and rainfall. 
These are exhibited at the principal agricultural shows, 
and also at the Forest Products Research Laboratory, 
Princes Risborough. Very valuable field experiments 
are being made at three sites, viz., Thetford (Norfolk), 
Clocaenog (North Wales) and at Princes Risborough, 
where 7,000 poles, in the round, representing eight 
species, have been treated by eight different methods ; 
but it will be many years before definite findings or 
conclusions can be drawn from these. 

In the case of small posts the risk of treating 
these green may be taken, and actually with some 
woods a better penetration is obtained by so doing. 
Creosote has now an unchallenged reputation for 
outdoor estate use, the only other suitable substance 
being zine chloride. Of the five methods of applying 
antiseptics, brush treatment may be dismissed at once 
as unsuitable for external work in contact with the 
ground, as it gives but skin-deep protection. Cold 
steeping gives good results, but timber must remain 
in the tank for from two to three weeks, so that this 
method is unsuitable for large quantities, and in any 
case, absorption is small. Hot steeping gives good 
results, but is giving way to the hot-and-cold process, 
which ensures better absorption in a shorter time for 
less expenditure of fuel. 

In hot and cold steeping the preservative is first 
heated to 200 deg. F. and maintained at this for one 
hour, during which the air in the pores is expanded and 
driven out. The preservative, with the timber still 
in it, is then allowed to cool down in the open tanks, 
when contraction of the pores takes place, drawing the 
preservative into the wood, which is only removed 
from the tank when cold, By this method absorption 
of the preservative takes place during the cooling 
period. The horizontal open tanks in common use 
measure about 20 ft. by 4 ft. by 4 ft., are heated by an 
underneath flue, and, to avoid loss by evaporation, 
should be high and narrow rather than shallow and 
wide. Steam-heating may be employed, and in that 
case the tanks may be of concrete. A storage tank, 
filter, and overhead runways go to complete a well- 
equipped installation. Where the quantity to be 
treated does not warrant a large tank and when it 
takes the form mainly of fence posts in the round, 
vertical drums mounted over a fireplace may be 
employed. Should time be of importance and the 
number of posts far exceed those which one drum can 
deal with in twenty-four hours, a battery of drums 
may be used, in only one or two of which the pre- 
servative is heated to 200 deg. F., the remainder 
holding cold or, preferably, preservative at 100 deg. F., 
into which the posts are put without delay on removal 
from the hotter tank after only one hour’s heating. 

As already statec, an absorption of three-quarters of | 
« gallon, or 74 lb. per cubic foot, is possible with all 
but the most refractory timbers impregnated in open 
tanks, and an experiment with the vertical butt- 
heating drum on elm, Scots pine and spruce gave an 
absorption of 8-82 Ib. per cubic foot, which compares | 
very favourably with results obtained from the pressure 
process and may be taken as guaranteeing a life of | 
thirty years or more under ordinary conditions, being 
thus more durable than untreated oak. 

Pressure application seduces the time taken from 
twenty-four to two hours and provides for better 
control of preservative absorption. The process, which 
has often been dealt with in our columns, requires, natur- 
ally, more elaborate plant then the foregoing systems, 

Of the preservatives commonly used, creosote is 
the most satisfactory ; it is, however, highly complex 
and may vary in character according to the coal 
used in its manufacture and method of distillation. 
A safeguard for the purchaser is the standard specifi- 
cation of the British Standards Institution. As com- 
pared with water-soluble salts its advantages are its 
extreme toxicity and permanence, and it can be used 
in the presence of moisture or even immersed in water. 
Creosoted wood is less easily ignited by spark or 
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flame than untreated wood, although once fire has 
caught hold it burns more fiercely ; frequently treated 
fencing will escape damage from heath and gorse fires, 
which pass over it harmlessly. The addition of caustic 
soda when treating spruce materially improves 
absorption by that species. 

Water-soluble salts are not in great favour in this 
country, although necessarily used in countries infested 
with white ants. Their advantages may be summed up 
as follows : They are odourless ; comparatively colour- 
less; can be painted over; do not creep or stain ; 
some of them, e.g., zinc chloride, are mildly fire- 
retardant. Their disadvantages are that they are 
liable to be leached out by excessive moisture, have a 
corrosive effect on metals, necessitating tanks of wood ; 
while some are extremely poisonous. 








120-H.P. OIL-ENGINE RAILCAR 
WITH TORQUE CONVERTER. 


We have recently described a number of railcars 
built by Messrs. The Birmingham Railway Carriage 
and Wagon Company, Limited, Smethwick, for use 
in South America, and a further car built by the same 
firm for the Buenos Ayres Pacific Railway Company 
is illustrated in the accompanying figure. This car, 
which is one of two on order, has been designed under 
the direction of Messrs. Fox and Mayo, and is 
intended for both single- and multiple-unit working. 
As will be clear from the illustration, the car is of 
streamlined form, and is designed to maintain a 
scheduled speed of 60 km. to 70 km. per hour, with 
a maximum speed of 87-5 km. per hour. The traction 
unit for the car was designed and built by Messrs. 


| Leyland Motors, Limited, and consists of the engine, 


torque converter, final drive, radiator, and control 
system. The latter system enables the single car to 
be driven from either end, or a number of power cars 


| to be coupled together in any order and driven from 


any one of the control panels in the train. The engine 
is a six-cylinder airless-injection model with overhead 
valves, developing 120 brake horse-power at a governed 
speed of 1,900 r.p.m. It is of the well-known Leyland 
design, in which the valves are operated by push rods, 
with a seven-bearing crankshaft. The engine is 
mounted at the forward end of the car on the main 
frame and over the leading bogie. The Leyland 
hydraulic-torque converter, which was fully described 
in ENGINEERING, vol. cxxxvi, page 517 (1933), is 
mounted in the engine bell housing and replaces 
the usual gearbox. The characteristics of this type 
of converter were dealt with in ENGINgERING, vol. 
exxxix, page 624 (1935). The drive to the converter 
is taken through one or other of two friction clutches 
operated by a toggle mechanism. The clutch disc 
nearest to the engine is mounted on a shaft passing 
through the centre of the converter to the rear axle, 
and provides the direct drive. The second clutch disc 
is mounted on a hollow shaft, the end of which is 
connected to the impeller inside the converter casing, 
thus forming the drive to the converter. Two free- 
wheel drives are incorporated in the transmission, 
one of which allows the converter to come to rest when 
the direct drive is engaged, while the other is located 
in the direct-drive transmission line, and allows the 
engine to stop if some defect occurs, instead of being 
forced round by the inertia of the train. Conversely, 
it relieves drag on the train due to a disabled engine 
being rotated, and reduces wear on the clutches, as 
full engagement can be effected before the clutches are 
called upon to transmit any torque. The final drive 














is by double-reduction axle gearing, the first reduction 
being by spiral-bevel and the second by spur gearing. 
Reverse is obtained by engaging the spur pinion with 
one or other of two crown wheels in the usual way. 
Each coach traction unit is similar in layout, and 
necessitates only one train pipe and eight wires for its 
operation. These wires and p:pe are led into “ jumper ” 
connections at each end of every coach, thus forming 
a continuous connection where coaches are coupled 
together to form a multi-unit train. The accommoda- 
tion provides for 60 passengers in one compartment 
divided by the entrance vestibule, and in addition, 
there is a lavatory compartment, a postal compart- 
ment, and a driver’s cab at each end of the car. The 


underframe is built integral with the body, and is of 


high-elasticity steel fabricated by welding. The engine 
is suspended from the underframe on suspension beam~ 
through balata pads. The body is constructed of metal 
throughout. The pillars are of light U-section steel, 
and these, together with the carlines and floor bearers, 
form continuous hoops round the body. These hoops 
are connected together at suitable intervals by light 
steel pressed members. The side and roof sheets are 
of aluminium and are riveted to the frame members 
The nose is carried down to within 6 in. of the rail level, 
and is reinforced to allow a tubular cowcatcher to be 
mounted in front. The floor is formed of dovetail 
section aluminium sheets covered with treated cork 
and finished with a layer of sponge-backed india 
rubber. The whole body is insulated against tempera 
ture changes and noise by means of sprayed asbestos. 
applied to the inside of the outer aluminium sheeting 
and to the back of the interior lining. The under- 
side of the flooring is also sprayed with asbestos finished 
with a hard cement. Between the bogies the under- 
frame is completely enclosed by a removable shield. 

The bogies have a wheel-base of 7 ft. and are of 
welded construction, fabricated from high-elasticity 
steel. They consist of two solebars of box-girder 
section tied together by tubular headstocks and four 
crossbars, two of which form diagonal braces. The 
crossbars are tied together at the centre and form a 
slide in which a brass trunnion, pierced by the centre 
pin, can slide to take up the bolster throw, and at 
the same time transmit the tractive forces to the coach. 
The underframe has a fixed bolster with detachable 
ends which pass through the bogie solebar webs. 
These ends are fitted with a swing link which supports 
the body through a ball joint. The swing link passes 
through the top flange of the bogie solebar, and carries 
a coil spring which is mounted in a cup bearing on a 
bracket attached to the top flange of the bogie solebar. 
The effect of the ball joint and cup suspension is that the 
swing link and spring can pivot to take up any move- 
ment of the bogie on a curve together with the bolster 
throw. The overall length of the railcar is 55 ft. 5} in., 
the width over the body is 10 ft., and the bogie centres 
are 29 ft. 6 in. The overall height is 10 ft. 9{j in. 
and the height from the rail to the floor top 1s 
3 ft. 14 in. The tare weight in running order is 
15 tons 3 ewt. 3 qr. 16 Ib. 








Cutnese Conrracts In CzecHosLovakia.—We are 
informed that the large orders, amounting in value to 
some 10,000,000/. ster ing, which were placed with the 
Skoda Works by Dr. Kung, the Chinese Minister ot 
Finance, during his recent visit to Prague, while including 
some orders for armaments, are largely for railway 
material and for the erection and equipment of factories 
Deliveries are to cover a period of seven years, the earlier 
ones to be paid for in cash, and subsequent deliveries on 
terms which are not yet arranged. 
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Oct. 8, 1937.| 
THE CHAMBON RESERVOIR, 
ISERE, FRANCE. 


By THEOopoRE RIcuH. 
(Concluded from page 221.) 


‘THE first of the chain of power stations situated 
below the Chambon Dam, on the Romanche River, 


is that at St. Guillerme. 


ENGINEERING. 


| the building of the Chambon dam, it was suggested 


that the works should include a power station 
situated at its foot. At a later stage, however, it 
was decided that the economic situation did not 
justify proceding with the construction of this station, 
but the works were laid out in such a way that it 
may be added later, if found desirable. The arrange- 
ments are such that the supply of water to St. 


This station has an|Guillerme would not be interfered with during the 
installed capacity of 18,000 kW and is designed to| construction of the station. 
operate under a fall of 240 m. The station was 


The temporary flume 
was connected to the reservoir draw-off chamber, 


constructed in 1929-30, that is, during the period| the supply to St. Guillerme passing through one 


when the Chambon works were in progress, so that! of the main draw-off pipe lines. 


Fig. 33. 
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in the early years of its operation it was necessary 
‘o make temporary arrangements for a supply of 
some 10 cub. m. of water per second under the proper 
head for operation. For this service a temporary 
flume was run from a point on the old river bed 
near the upper end of the reservoir site, at Dauphin, 
which is shown in the plan given in Fig. 3, page 168, 
ante. It was carried under the right-wing rock 
wall of the dam. At the dam site it received the 
side waters from the Ferrand Torrent and passed 
into @ permanent pipeline leading to the power- 
station head works. This temporary flume is indi- 
cated in Fig. 29, on this page, which is a plan showing 
the discharge arrangements. This plan is based on 


4 figure which appeared in our contemporary 
Le Genie Civil. 
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great variation of head in the reservoir, which may 
amount to 60 m., a disperser is introduced in the 
conduit leading to St. Guillerme. It is shown at 
a in Fig. 29, from which the general layout of the 
conduits can be seen. 

Owing to the confined space in which the works 
had to be constructed, the draw-off chamber is 
situated in a tunnel excavated in the right bank 
alongside the upstream face of the dam, its centre 
line being at a datum level of 975-5 m. It is 15 m. 
long and 6 m. wide, the upper part being of semi- 
circular section, as can be seen from the cross- 
section which appears at the right of Fig. 33, 
above. This drawing is a section showing the 
outlet conduit serving St. Guillerme. The draw-off 
chamber is shown at } in Fig. 29; as indicated, the 
inlet is provided with trash racks, which consist of 





a 1 x 104750 





_39t 


inclined bars 1 cm. thick and spaced 3 em. apart. 
The chamber is lined with concrete, the composition 
being 250 kg. of cement per cub. m. of concrete. To 
ensure sound connection between the lining and the 
rock, grouting injections were resorting to, the 
maximum pressure used being 6 kg. per square 
centimetre. The interior surface of the chamber 
was finished off by cement gun. 

Two pressure pipes lead from the draw-off chamber 
to the valve chamber shown at c in the plan Fig. 29 
and in section in Fig. 33. The connection to these 
pipes from the draw-off chamber consists of bell- 
mouthed outlets 5-5 m. long and constructed of 
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Pig: epeRSER CHAMBER 





CROSS SECTION OF 
PRESSURE PIPES 





steel plate. These lead to a sluice-gate chamber 
9 m. wide by 3 m. long, which is lined throughout 
with concrete and is provided with a steel sill. 
A gallery at the upper part of this chamber gives 
access to the sluice gates at times of low water at 
the end of the winter. The sluice gates, each 
2-54 m. by 2-2 m., are intended for emergency use 
only. They are normally housed on the side of the 
access gallery. They can be lowered by winches 
placed on the crest of the dam. When the sluice 
gates are in the closed position and are to be opened, 
they are first forced off their seats by a cam gear 
and then raised by the operating winches. The 
time of opening is eight minutes by electric motor 
and 1 hour 40 minutes by hand. An air vent, 
made of welded-stee] tube, is carried from the 
back of each gate to the top of the dam. 
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| 
The two pressure pipes, which are placed 5-5 m. | 
centre to centre, are 1-6 m. in internal diameter ry ‘ T Ss ry Te SF y 1 
and 75 m. long. They are gas-welded from 10-mm. THE CHA M BON R ESE RV OIR, IS RE, FRANCE . 
steel plate in 6-5-m. lengths, the joints being made 
with lead and rubber. The pipes are laid in tunnels 
of horse-shoe section driven through the rock ; they 
are shown in section in Fig. 35. The space between 
the outer surface of the pipes and the tunnels is 
filled with concrete having a composition of 250 
kg. of cement per cubic metre. After placing, the 
concrete was subjected to injections of grout at 
low pressure, applied partly through tubes built 
into the concrete parallel to the axis of the pipes 
and partly through holes drilled in the pipes. In 
all, about 80 tons of cement were used for this 
grouting. The two pressure pipes end in a valve 
chamber formed in the rock, as shown at c in 
Fig. 29 and in section in Fig. 33. This contains 
two spectacle-type valves which are operated by 
oil-driven servo-motors. The pumps supplying the 
servo motors are driven by two 12-h.p. electric 
motors. A by-pass is provided to preserve equili- 
brium on the two sides of the valve during closing, 
this operation being carried out in two minutes 
when the by-pass is open. A stand-by hand pump 
is provided for use in emergency. The chamber, 
which is concrete-lined, is of sufficient height to 
enable the spectacle valves to be lifted out of their 
casings, while there is an access passage to the | Fie. 36. Burrerrty Vatve Discuareine To River Bep. 
chamber from the gorge below the dam. This is | 
indicated in Fig. 29 
As already mentioned, Fig. 33 shows the pressur 
pipe from which the supply to St. Guillerme is | 
taken off. A breeches-piece is situated immediately 
behind the spectacle valve, the upper branch fur- | 
nishing the St. Guillerme supply and the lower | 
passing to the discharge into the river bed. The | 
upper branch passes to the disperser chamber, | 
shown in Fig. 33, the other end of this chamber | 
connecting to the conduit leading to St. Guillerme. 
For destroying the head of water, a cone valve | 
is placed in front of the bulkhead which forms | 
the end of the disperser chamber. The valve cone | 
is guided by three rollers and controlled by three 
rectangular-threaded screws. It can be operated | 
either by hand or by a portable motor which can 
be attached to the squared end of the operating- 
crank spindle. Above the valve there is an air vent. | 
A bell-mouth formed of steel plate is attached | 
to the valve casing and is embedded in the bulk- | 
head wall, which is 4:5 m. thick. The Gopemer| 
chamber, a cross-section through which is given in 
Fig. 34, is 15 m. long and of trapezoidal form in | 
plan, varying in width from 5 m. to 9 m. It is} 
5-5 m. high and the walls are lined with concrete | 
0-6 m. thick. The floor concrete is 1 m. thick. 
A weir, 2-42 m. high, is formed at the lower oul 
of the chamber. The face of the weir is| 
protected by a steel plate with timber backing. | 
| 








From the weir the water passes to St. Guillerme 
station. 

The lower branch of the breeches-piece, shown | 
in Fig. 33, passes to the discharge-valve chamber | 
hown at d in Fig. 29. The second pressure pipe | 
conduit leads to the same position. This valve | 
chamber, which incorporates a large concrete | 
anchor in its construction, contains two butterfly | 
valves, one for each conduit, through which the | 
water is discharged into the river bed below the 
dam. Each of these valves is capable of discharging | 
50) cub. m. of water per second under the pressure | 
due to the maximum head in the dam, the water | 
being discharged in the form of a spray as shown | 
in Fig. 36 annexed, reproduced from a photograph 
of one of the valves under heavy discharge. In the 
event of the construction of a power station at the | 
foot of the dam, the place of these discharge valves | 
would be taken by the tail race from the station. | Italy in 1935, apparently due to the lack of sufficient | automatically to deal with a rise of water abov the 
Part of the discharge, depending on the power | spillway capacity to deal with an unprecedented | normal, but are fitted with a delay adjustment t 
requirements, would furnish the supply to the | rainfall, the arrangements made at Chambon for | prevent a too rapid opening which might give ts 
St. Guillerme station and a connecting conduit | dealing with flood conditions are particularly inter-| to trouble in the valley below. They can also be 
from the discharge-valve house to a point on the jesting. There are four spillway sluices situated | operated by power or by hand. The two inne! 
St. Guillerme line below the disperser has already | at the top of the dam at the left-hand side. Each | gates, supplied by the Etablissements Bouchaye! 
been constructed. It is indicated in Fig. 29. It| opening is 8 m. wide and the sills are at a level of | Viallet, are arranged to be operated only by powe' 
is estimated that such a station would usefully | 1036-5 m. above datum, that is 3-5 m. below the | or manually and have no automatic mechanis™ 
employ about 8,600 h.p., which is now dissipated. |normal high level of the reservoir. The two outer | The flood sluices are designed to release a maximu 





Fie. 37. Grenerat View or SPILLWay. 


If the station were constructed the disperser would | sluices are fitted with automatic sector gates | of 416 cub. m. of water per second, which in refer ~ 
| of 1,60" 


made by the Société des Barrages Automatiques, | to the catchment area corresponds to a fal 


ae : . waned « vugl 
hey are controlled by floats and open! litres per square kilometre per second, althoug 


wo out of use. 
In view of the disaster to a dam in Northern | of Ziirich. 
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the greatest fall on record gives a figure of only 
300 litres per square kilometre per second. Further, 
part of the area feeds the Ferrand Torrent, the 
waters from which do not pass into the reservoir. 
The position of the sluices is shown at the right of 
Fig. 29. The roadw ay at the top of the dam passes 
ibove the sluice openings. 

The sluices discharge to a converging spillway 
Which leads to a discharge channel, part of which 
‘ constructed of metal and is enclosed, the upper 
and lower sections being open concrete troughs. 
The position of the spillway in relation to the dam 
and the river bed is shown in Fig. 29, while Fig. 37, 
Page 392, is a reproduction of a photograph of the 
completed work taken on November 4, 1935. Figs. 
39 and 40, on this page, show details of the lay-out. 
The form of the spillway was determined as a result 
of model experiments carried out in the hydraulic 
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| laboratories of Messrs. Neyret-Beylier and Pickard- 
Pictet. The converging upper part of the spillway 
| is a structure having concrete walls and floor and is 
| provided with a series of concrete guide piers de- 
signed to ensure non-turbulent flow under all con- 
ditions of discharge. The converging chute connects 
| with an open concrete channel 4 m. wide which joins 
| up to the metallic centre section. This consists of a 
| conduit 4 m. wide inside and with a height varying 
| from 5-5 m. to 4-5 m. It is constructed of nickel- 
chrome steel. The reason for adopting metal con- 
struction for section was that a very bad patch of 
ground was met in the line of the spillway. As 
this was incapable of supporting adequate 
foundations it was decided to bridge it by means of 
the steel conduit. This section, which is 47 m. 
long, is inclined at an angle of about 40 deg. to the 
horizontal. It is pierced by vent holes on the 








upper side to prevent the formation of air pockets. 
The lower part of the channel consists of a concrete 
trough 5 m. deep and 4 m. wide which sweeps on a 
radius of 28-57 m. to the horizontal position. The 
tip is then given a slight upward inclination so that 
the water is discharged into the air, making a 
jump of about 30 m., that is, well clear of the 
foundations before it falls into the river bed. The 
concrete parts of the chute are reinforced with 
expanded metal. The spillway is shown discharging 
in Fig. 38, above. 

Passing through the base of the dam, close to the 
line of the old river bed, there is a scour pipe con- 
trolled by a sluice valve and a cone discharge valve 
situated in a concrete building at the downstream 
toe of the dam. This building and the valve dis- 
charge opening can be seen in Fig. 38, while details 
of the scour-pipe arrangements are given in Figs. 30 
to 32 on page 391. The pipe inlet is a semi-cylindrical 
grid built up of steel bars embedded in concrete. 
Behind this there is a bell-mouth leading to the 
steel pipe, which was built up from plate by electric 
welding. The upstream part of the pipe is 2-25 m. in 
internal diameter and is made from 18 mm. plate, 
the diameter being reduced to 1-97 m. and the plate 
thickness to 15 mm. for the downstream portion. 
Sections of the two parts of the pipe with the 
tunnel in which they are situated are given in Figs. 
31 and 32. The pipe was not placed in position 
when the dam was being constructed, but the tunnel 
was formed for its reception. The pipe sections are 
formed with welded-on joint rings and the space 
between the pipe and the tunnel is packed with 
concrete, as shown in Figs. 31 and 32. The fill was 
grouted through holes drilled in the pipe. The 
sluice valve is of the spectacle type and is operated 
by an oil servo-motor. Its casing is anchored to 
the dam structure by bars embedded in the con- 
crete. The cone valve, the position of which is in- 
dicated at e in Fig. 29, is of the same type as that 
employed in the disperser. The cone is fixed and the 
discharge is regulated by moving the casing back- 
wards and forwards on rollers. The scour pipe is 
designed to pass 78-5 cub. m. of water per second, 
so that it could empty the reservoir in a month. 








394 


In view of the large amount of water which may be 
discharged by the butterfly valves, the scour pipe 
discharge valve and the spillway, great care has been 
taken to protect the stream bed below the dam. 
Masonry walls, aprons and a number of concrete 
blocks chained together have been installed to break 
the force of the water and limit the erosive action. 

As mentioned in the first article of this series, 
the construction of the dam necessitated the diver- 
sion of the main road from Grenoble to Briangon, 
Route Nationale No. 91, which originally passed 
through the gorge. It was first carried through a 
tunnel on the right bank, as shown in Fig. 9, page 
169, ante, this route serving during the main part 
of the construction period. In the completed work, 
however, the road is carried over the top of the dam, 
as is shown in the plan of the reservoir given in 
Fig. 3, page 168, ante. A view of the dam showing 
the road, and reproduced from a photograph taken 
from the mountain-side above, is given in Fig. 41, 
Plate XXVII. This view was taken on April 26, 
1935, but the road was actually opened to traffic 
in November, 1934. The road works formed an 
important item in the capital cost of the dam. 
In all, 4-62 km. of the Route Nationale were 
diverted, and much embankment work was neces- 
sary to bring it up to the level of the top of the 
dam. The new section includes a number of 
tunnels, of which one is 746 m. long. 

Apart from two months in the spring of 1934, 
during which the control valves and the disperser 
were installed, the water supply to St. Guillerme 
power station was not interrupted, and even during 
this period a supply was available from the Ferrand 
Torrent. As soon as these works had been com- 
pleted, the sector sluices, which had been used at 
Dauphin to control the supply to the temporary 
flume serving St. Guillerme, were dismantled and 
erected in their permanent position at the top of 
the dam spillway. The temporary flume was also 
dismantled. As already mentioned, the dam was 
sufficiently advanced for the roadway over its top 
to be brought into use in November, 1934, and at 
that time the temporary road tunnel was blocked 
up with a plug of concrete 38 m. thick. At the 
same time the upstream barrage was removed, 
enabling the scour pipe in the base of the dam to 
pass the water which had been flowing through the 
river-diversion tunnel. The latter was then also 
blocked with a 38-m. plug of concrete. In April, 
1935, the scour-pipe valve was closed and the water 
allowed to accumulate in the reservoir at a rate 
dependent on the completion of various final works. 
The maximum level was reached on October 9 of 
the same year. 

In view of the large number of power plants, some 
with conflicting interests, which are supplied from 
the Chambon reservoir, the regulation of the water 
available and the prevention of waste during the 
storage period are of importance. The intake of the 
undertaking nearest to the dam, the St. Guillerme 
power station, is naturally determined 
electric power demand of its customers, so that the 
amount of tail water leaving this station will vary 
in a way that may have no relation to the require- 
ments of other stations lower down the valley. 
In order to even out the supply of water available 
from the tail race of St. Guillerme, and to prevent 
waste if this station is running with a large power 
output at a time when the water demand of the 
stations lower down is small, a compensation 
reservoir has been constructed into which the 
St. Guillerme station discharges. This is shown 
during construction in Fig. 42, Plate XXVII. It is 
formed essentially by means of an earth dam, 133 m. 
long, constructed across the valley and provided 
with two sluices. The dam is faced with reinforced- 
concrete slabs in lengths of 15 m. and connected 
by expansion joints. The slabs are carried into 
the ground to a depth of 2-5 m. below the reservoir 
bed. One of the sluices has a width of 20 m.; the 
gate, having a lift of 5-5 m., is kept open during 
the summer season. Alongside this there is an 


automatic sector sluice gate 2-3 m. wide, arranged 
in connection with a vertical sluice gate, so that 
the discharge is constant whatever the height of 
water in the reservoir. 

The normal operation of the main reservoir is 
arranged so that the stored water is utilised from 
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September 15 to April 15. In some years there is a 
dry spell during the first month of this period, but 
this is compensated for by the rains of October and 
November. In the autumn the flow into the 
Chambon Reservoir, apart from the effect of occa- 
sional freshets, varies from 3 cub. m. to 5 cub. m. 
per second; at Livet power station, 27 km. down 
the river, as shown in the map Fig. 1, page 167, ante. 
it varies from 15 cub. m. to 30 cub. m. per second, 
The lower station has the benefit of a larger col- 
lecting area. In the winter the flow at Chambon 
may fall from 3 cub. m. to as little as 1-5 cub. m. 
per second, the flow at Livet gradually decreasing to 
from 9 cub. m. to 18 cub. m. per second. The regime 
of the reservoir is organised in periods of three weeks 
up to February 1, and after that in periods of two 
weeks up to the beginning of the storage season. 
There are gauging stations on the reservoir, on the 
Ferrand Torrent and at Livet, and the discharge is 
regulated in such a way that an effective head will 
be available up to the end of the discharge period 
in mid-April. Operating formule, based on the 
experience of a number of years, have been drawn up. 
The catchment area of the Chambon reservoir is 
254 sq. km., but, in view of the many tributaries 
which join the river below the dam, the stations 
on its lower reaches draw their supplies from a total 
catchment area of some 1,000 sq. km. The extra 
area being situated at a lower altitude, the annual 
flow curve is of a different character from that found 
at Chambon. As the compensating reservoir below 
the St. Guillerme station is not of sufficient capa- 
city to allow of the stations on the lower reaches 
of the river being operated without regard to 
the variation in the supply furnished by the lower 
catchment area, the managements of these lower 
stations have formed an association which has 
drawn up an operating regime to which the individual 
stations conform. 

In concluding the description of this remarkable 
example of water-power development, the author 
would express his cordial thanks to Monsieur A. 
Haegelen, chief engineer of the hydraulic section of 
the public works service in the South-Eastern Dis- 
trict of France, to Monsieur A. Bourgin, of the same 
service, to Monsieur J. Canel, the chief engineer on 
the works, and to Monsieur Jean Balensi, engineer to 
the main contractors, Messrs. Campenon-Bernard, of 
Paris. These various officials furnished informa- 
tion, drawings and photographs, and facilitated the 
author's visit to the works. He would also make 
acknowledgment to Le Genie Civil and Les Travaux 
Publics, the articles in whose columns, by Monsieur 
Bourgin and Monsieur Canel, respectively, have 
assisted in the collation of the information necessary 
for the preparation of this description. 
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Hydraulics. By Proressor C. W. Harris. 

John Wiley and Sons, Incorporated. London : 

man and Hall, Limited, [Price 13s. 6d. net.] 
Tue modern treatment of hydraulics has been 
greatly influenced by the study of aerodynamics, as 
the two subjects are closely related in many respects, 
with the result that it is possible to determine within 
reasonable limits of accuracy the flow of liquids in 
specified circumstances. On this account a wide 
range of experimental apparatus is available for 
research and teaching purposes, in consequence of 
which the subject in itself lacks nothing in the 
way of interest. A new book on the matter should 
therefore contain in one form or another the results 
of recent research, for additions are from time to 
time made to our knowledge, notably in connection 
with tests on large hydro-electric installations. 
Information from such sources affords a means of 
checking data which have been derived by means of 
experiments with models, whence advance in this 
direction leads to modified values for the various 
coefficients used in calculating the rate of discharge 
over weirs, and through pipes. Professor Harris has 
appreciated this point of view in preparing his 
introductory study, though the work may well 
prove to be of value also to practising engineers. 
This is so because the practical aspect presented 
throughout the volume makes for easy reading, and 
added interest is given to the text by short historical 
notes on a number of points discussed in the book ; 
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some of these notes have also been used as a means 
of comparing the advantages and disadvantages 
attached to different empirical formule. 

In this manner the reader is led, with the help of 
relatively simple mathematics and references to the 
experimental work related to the theory, to a 
concisely arranged treatment dealing with th 
discharge over weirs, and the loss of head due to 
sudden change of section in pipes and orifices. An 
instructive chapter on the flow of water in pipes 
and channels deserves mention, since the reader is 
here introduced to the significance of Reynolds 
number with respect to the turbulent flow of viscous 
fluids. There is no reason why consideration of this 
number, along with the principal factors in th 
phenomenon of viscosity, should be relegated, as is 
sometimes the case, to the later part of engineering 
courses of study. Moreover, Reynolds’ investiga- 
tion into the matter elucidates the upper and lower 
critical velocities of flow in general, and thus 
enables a student to pass without difficulty from 
the flow of liquids to that of gases in pipes and 
channels. 

Taken as a whole, the book covers the elementary 
part of the subject in a commendable manner, 
though some readers would have welcomed a more 
detailed account than is given on turbines in 
general, and centrifugal pumps in particular. This 
might well have been done by incorporating into 
the text the subject-matter of Appendix IV, and 
using a numerical example by way of explaining the 
calculations involved in the design of the draught 
tube and buckets for a turbine having a specified 
capacity. As an introduction to the subject, 
however, the work leaves little further to be 
desired ; it contains a large number of exercises with 
answers, some of which have a direct bearing on 
practical problems. 


By G. SamuEL Mason 


Modern Works Management. 
[Price 


London: Sir Isaac Pitman and Sons, Limited. 

8s. 6d. net.) 

PROBABLY most books on works management have 
been written around the subject of engineering. 
The author of this latest to come to our notice has, 
however, endeavoured to make his work of more 
general application by giving examples from other 
trades. Some of his references are, nevertheless, 
connected with engineering. The book is in seven 
chapters, in the first of which general principles are 
outlined. In this it is stated that there are three 
features in works management which might be 
described as scientific, viz., (1) the development of 
measurement, tools, and methods ; (2) the sifting 
of evidence, as in pure scientific research ; (3) the 
exact measurement of factors influencing any given 
result. 

For works to be efficiently organised and con- 
trolled, four rules are given, followed by five under- 
lying conditions if efficiency of the organisation and 
control are to be possible. The need for a works 
to be departmentally divided and for the work of 
production to be suitably planned and progressed 
is discussed. There is a chapter on the control of 
raw material, covering its purchase, stocking, and 
issue. In another, the control and use of labour 
the subject. In this, the author suggests that there 
will be less labour available in 1946 than in 11, 
a question often under discussion, and giving rise te 
interesting conjectures as to whether this will be 
good or bad from the standpoint of employment. 
The question of recruitment, selection, training and 
payment of labour is considered. : 

Under methods of payment, an objection of time- 
work is stated to be that “it does not provide 
a standard production cost basis.” Many manufac- 
turers find that the variations in cost to be found 
under premium systems are at least as great as 
under time work. This is indirectly recognised by 
the author, who says that under the “ Rowan 
system once a given rate of production is reached 
“the rate automatically reduces _ itself.” The 
author possibly means here the gross premium, 
because he states that “no rate reduction will be 
carried out.”” The only system by which a fixed 
labour cost is ensured is that of pure piecework. 
In the chapter on “cost control,” the subject of 
“ budgetting ” is treated, and, in the next, oP 
“ administrative control,” the value and use of 
statistics is discussed. 
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The book is well written and bears the stamp of 
experience. Its length, however —198 pages — is 
hardly sufficient to enable such a large subject to 
be exhaustively treated, and, sometimes, more 
complete treatment could be desired. Thus under 
* Labour Control ” after stating that the time-work 
wages system has disadvantages, refers to payment 
by results, and suggests that all students of works 
management should know the principles underlying 
these systems. The reader is then given particulars 
of two systems, the Halsey and Rowan. The 
Halsey is not much used in this country, a modifica- 
tion—the Halsey-Weir—being more often found. 
It would be exceedingly difficult to prove that 
the use of the Halsey system, “ increased the wage 
rate in the same proportion as the increase in 
efficiency.”” The common weakness of such systems 
is that no logical reference to efficiency is maintained. 
This, however, does not prevent the book providing 
a useful introduction to the very wide question of 
modern works management. 





By Harris PEARSON 
Publishing Company, 


Farm Machinery and Equipment. 
Smirx, M.S. McGraw-Hill 
London. [Price 18s.] 

Tuts work of 450 pages, profusely illustrated, con- 
tains a wealth of tabulated data, and provides a 
history of the development of agricultural machinery 
from the year 1830, when grain was sown and 
harvested by hand. If it has a fault, this lies in its 
omission of any reference to the pioneers in this 
country who founded the industry, in which 
American and Canadian firms have since certainly 
excelled. The author gratefully acknowledges the 
assistance rendered to him in compiling this work 
by a number of manufacturers, but it is to be re- 
marked that not one of these is domiciled in this 
country. The only reference to any work done out- 
side of North America relates to an experiment in 
England to prove that an electric current passed 
through the soil with the mouldboard of a plough 
as a negative electrode, eases the work of ploughing 
—this experiment, by the way, followed on the 
observation of a ploughman that his plough worked 
better after it had been standing in the sun for some 
time, and the result has been to add impetus to 
tractor ploughing since the exhaust from the tractor 
can be used to heat the mouldboard. 

The book will be valued by agriculturists by 
reason of the data given regarding working costs, 
per acre and per bushel, in cultivating different 
crops under varying conditions of soil, The data 
may well make British farmers thoughtful, but 
should relieve their fears of possible ruin if wages 
increase. The American farmer paying double the 
wages, can to-day place his crops in the markets 
of this country, where more wheat to the acre is 
grown than anywhere else in the world. 

The author deals in sequence with the various 
implements in use in American territories, from 
ploughing the soil to harvesting the crop. and even 
devotes a chapter to the tackle used inside storage 
sheds and barns. He shows how the time taken in 
sowing and harvesting has been reduced, within a 
century, from 55-7 to 3-3 man-hours per acre of 
wheat, yielding 20 bushels, which is a great achieve- 
ment to the credit of machinery, and states that 
still further reduction may be anticipated when all 
farm machines used in cultivating and harvesting 
are rubber-tyred—a consummation devoutly to be 
desired in this country, where machines are so con- 
Sstantly on the road. 

Tables given show the effect of speeding up tractor- 
drawn ploughs ; in one case cited, the doubling of 
the speed of ploughing merely increased the draught 
by from 15 per cent. to 25 per cent., but increased 
the acreage ploughed from 50 per cent. to 100 per 
cent. It would seem that practically every kind of 
cultivator and harrow is described, together with 
the various methods of coupling these together when 
‘ractor-drawn, and the advantages and disadvan- 
tages of substituting discs for shares in tilling various 
soils are explained. There is a reference to the use 
of aeroplanes in dusting crops at the rate of 350 
acres per hour, but this and a certain amount of 
other information given applies to cotton cultivation. 
The mounting of auxiliary engines on horse-drawn 


binders, to relieve the main wheel of its driving 
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of the horse team by one-half. Interesting graphs 
compiled from tests on 214 combined harvester- 
threshers prove that these machines are appreciated 
in countries where the value of straw left on the 
field is of little consequence, except for manure. 

An interesting feature of a work which we can 
recommend for perusal of all agricultural engin- 
eers is the description given of various machines 
used in terracing. As a whole, the work suffers 
from the miscellaneous character of the illustrations, 
many of which appear to be drawn from trade 
catalogues. 


Die Dampfkessel. 


By Pror. Dr.-Inc. A. LoscHeE: 
Berlin : 


Julius Springer. [Price 24 marks.] 

In no other field of engineering construction have 
such fundamental changes taken place during the 
past twenty years as in that known by the homely 
title of Boiler-making. Increased knowledge of 
combustion processes, of heat transfer through 
fluids and solids, of the chemistry of water softening, 
and, particularly, the advances of the metallurgist 
and refractory engineer have led to the introduction 
of new types of steam generator which have with- 
stood the preliminary trials of the experimental 
stage and are now being tried out in service. The 
demands for higher pressure, temperature and out- 
put, coupled with smaller weight and size, have been 
satisfied by improvements in methods of manu- 
facture and in the technique of welding. To keep 
pace with such activity the literature of the subject, 
and particularly the text-book, needs constant 
revision. 

In its original form Die Dampfkessel, the volume 
under review went through seven editions under 
the authorship of Tetzner-Heinrich before the 
present issue under the name of Professor Loschge 
of the Technical University at Munich. While 
maintaining the same arrangement of the subject 
matter, the present author has rewritten the major 
portion of the work in order to include the develop- 
ments in the theory and practice of steam generation 
to which reference has already been made. 

The volume is divided into four parts, the first 
of which covers the fundamental theory of the 
subject. Here the reader will find, in addition to 
the usual data regarding properties of steam, fuel 
and combustion, much information regarding heat 
transmission, steaming capacity and draught. The 
second part deals with methods of firing for solid, 
liquid and gaseous fuel, and the author and pub- 
lisher are to be congratulated on the clearness of 
the illustrations, both of general arrangements of 
the many different types of stoker now in vogue, 
and of details of the equipment; it is in this 
section that the greatest demands have been made 
upon mechanical ingenuity. 

Steam generators of all types, including the 
orthodox cylindrical boiler, the vertical and hori- 
zontal fire tube, locomotive and marine boiler, 
water-tube boilers with inclined and vertical tubes, 
with and without water-cooled walls, comprise the 
third and main portion of the book. The choice of 
material has not been restricted to German examples, 
but includes the main types of Continental and 
American steam generator, and the result is a com- 
prehensive collection which should be of consider- 
able value to the student of the subject and to the 
boiler specialist. 

Separate sections are devoted to special types of 
steam generator such as the Atmos, Velox, Léffler 
and Benson, each type being briefly described and 
illustrated ; nor are the more experimental types 
neglected, such as the Emmet mercury boiler and 
the Dowtherm boiler for diphenyloxide [(C,H,),0]. 
As regards such boiler auxiliaries as superheaters, 
feed water economisers, and air heaters, the author 
has spared no pains to make the volume as complete 
as he has in the case of the main generators. This 
section will also be of interest to the designer as 
it includes calculations of heat transmission in the 
combustion chamber, in the main boiler parts, 
and the auxiliaries. Efficient water circulation is 
treated at some length for different arrangements 
of tubes and drums. Finally, in the last part, the 
method of using the information given in the earlier 
parts of the book is illustrated by two comprehensive 
practical examples. 





functions, the author shows results in a reduction 
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work of reference, but in this country an English 
translation would be still more useful, and would 
satisfy a long-felt want. Perhaps someone could 
be found to consider the matter. 











THE INSTITUTE OF METALS; 
SHEFFIELD MEETING. 


(Concluded from page 383.) 


CONTINUING our report of the recent Institute 
of Metals meeting, the fourth paper considered on 
the morning of Wednesday, September 9, was by 
Messrs. G. B. Brook and A. G. Waddington. 


DETERMINATION OF ALUMINA IN PRESENCE OF 
ALUMINIUM. 


Mr. Brook, in presenting the contribution which 
was entitled ‘“‘The Determination of Alumina in 
the Presence of Metallic Aluminium,” stated that 
the application of the volatilisation process, using 
pure hydrogen chloride, to the determination of 
alumina in highly-oxidised materials such as metal 
skimmings, dross, granulated aluminium, &c., had 
proved very successful and was superior in every 
respect to any other available method. The com- 
plete separation of the metal as chloride and subse- 
quent conversion to oxide allowed the metallic 
content of the skimmings and dross to be accurately 
determined. The determination of inclusions such 
as cryolite and flux in metal was not possible, 
owing to the breakdown of the fluorides. The 
investigation has shown that the previously- 
employed “total oxidation” method gave high 
results, owing to the alumina being invariably 
present in the sample in a hydrated form. The 
volatilisation process had proved equally satisfactory 
for materials having an alumina content ranging 
from less than 1-0 per cent. to 65 per cent. 

Mr. H. H. A. Greer, in opening the discussion, 
said that it was becoming a problem to know what 
to do with the skimmings which came in large 
quantities from aluminium foundries, and anything 
which could be done to bring this material back 
into use would be of great service to industry. 
The only other speaker, Dr. R. Genders, said that 
the determination of oxides present in metals was 
always a useful operation to perform. The deter- 
mination of oxygen in steel and of zinc oxide in 
brass could be determined fairly readily by means 
of the hydrogen reduction method. The paper 
was reassuring in respect of the methods at present 
in use for determining alumina in steel. Figures 
given by the authors showed that the agreement 
between their volatilisation process and the dilute- 
acid extraction method was good. These results 
did indicate that the dilute-acid extraction method 
could be used for many rough estimations in the 
case of aluminium. This was the method employed 
for determining alumiria in steel and the results 
obtained by the authors confirmed that the method 
was reasonably exact. Mr. Waddington, in reply 
pointed out to Mr. Greer that the paper had merely 
been concerned with the evaluation of the aluminium 
oxide present in the skimmings to which he had 
referred. As Dr. Genders had said, alumina in 
steel was determined by means of the dilute-acid 
extraction method. While their results had shown 
good agreement between figures obtained by this 
method and by the volatilisation method, when 
applied to aluminium and aluminium dross, the 
dilute-acid extraction method might not always 
give entirely satisfactory results and they felt 
that the volatilisation method was the correct 
one to use. 


CONSTITUTION OF ANTIMONY-CADMIUM-TIN 
ALLoys. 


The last paper considered by the meeting dealt 
with “The Constitution of Tin-Rich Antimony- 
Cadmium-Tin Alloys.” It was by Professor D. 
Hanson and Dr. W. T. Pell-Walpole and was read 
in abstract by the latter. The authors stated that 
the constitution of the alloys, up to 43 per cent. 
of cadmium and 14 per cent. of antimony, had been 
established by thermal and microscopical analyses 
and the results presented as isothermal diagrams 
of the various surfaces, and as vertical and hori- 





The volume can be strongly recommended as a 


zontal sections through the constitutional model. 
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There were three ternary peritectic reactions at 
227 deg., 209 deg., and 180 deg. C., respectively. 
Metastable conditions occurred during cooling in 
parts of the system, but these had been related 
to the stable state which was obtained by prolonged 
annealing of specimens. It had been found that 
at 227 deg. C., tin would dissolve 9 per cent. of 
antimony with 1-5 per cent. of cadmium, and at 
209 deg. C., 5-5 per cent. of antimony with 2-4 per 
cent. of cadmium. Below 209 deg. C. the solu- 
bilities decreased continuously to 1 per cent. of 
antimony with 0-7 per cent. of cadmium at 148 deg. 
C., and to 0-6 per cent. of each metal at 20 deg. ¢ 

The solubility of antimony in the f-phase of the 
cadmium-tin system was found to decrease from 
5:1 per cent. at 209 deg. C., to 0-8 per cent. at 
145 deg. C. 

After a few remarks on this paper by Dr. D. 
Stockdale, the President thanked the authors of all 
the papers for their contributions, and proposed 
votes of thanks to the Local Section of the Institute 
and Sheffield industrialists, to the Lord Mayor 
and Lady Mayoress, to Sir Henry Stephenson, Bart., 
Senior Pro-Chancellor of the University, and to the 
members of the executive of the Reception Com- 
mittee for all they had done in connection with the 
meeting. Further votes of thanks to firms, to 
the University, and to the President, termi- 
nated the proceedings. In the afternoon, visits 
were paid to the works of Messrs. Thos. Firth 
and John Brown, Limited; Messrs. Edgar Allen 
and Company, Limited; Messrs. Hadfields, Limited ; 
and Messrs. Walker and Hall, Limited. In the 
evening, the members and ladies were entertained 
to a banquet at the Royal Victoria Station Hotel, 
at the invitation of the Reception Committee and 





the industrialists of Sheffield and district. 








ROCKEFELLER PLAZA, 
NEW YORK CITY. 


By Ropins FLeMine. 


NINE 


rue 36-storey building in New York, known as 
Nine Rockefeller Plaza, was ready and opened for 
occupation on April | last, and is the 


It is the third tallest of the group, and with its 
height of 490 ft., compares with the 512 ft. of the 
38-storey International Building, and the 850 ft. 
of the 70-storey R.C.A. Building. The Inter- 
national Building was opened in May, 1935, and 
descriptions of buildings and Centre have appeared 
in ENGINEERING.* In the article in 1935, the Inter- 
national Building was mentioned as the sole example 
of the super-tall commercial building to be erected 
in 1934; Nine Rockefeller Plaza is the only example 
to be completed in 1935 and 1936. It is true that 
a 32-storey city hall was erected in 1936 in Kansas 
City, but this was a publie building, sponsored by 
Government authority and paid for by Government 
funds. 

If reference is made to the map of the area pub- 
lished in the article on the International Building 
in 1935, the actual site of Nine Rockefeller Plaza 
will be found to be indicated by the words “ Pro- 
posed Building.” It has a frontage of 200 ft. 84 in. 
on Rockefeller Plaza, extending between 48th 
street and 49th-street. The width between the 
building lines is 115 ft. The gross rentable area 
of the new building is 416,449 sq. ft., the aggregate 
of the previous 10 being 4,296,244 sq. ft. 

The construction of this last building is said to 
have set several records. .¥o-F for the 
foundations was begun on June 23, 1936, and in the 
next 64 working di.ys, 46,600 ode (2,000 Ib.) of 
earth and rock were removed, involving 5,499 lorry 
loads, on an average of 86 loads daily. The erection 
of the steel work was very rapid. Commencing on 
September 25, to the completion of the framework 
only occupied 43-2 working days, the total of about 
9,000 tons, this being built in at the rate of about 
200-8 tons per day. This is believed to exceed all 
previous records for erection of skyscraper steel | 
work, The heaviest pieces handled were the first 
tier columns weighing 35 tons each. About 90,000 
field rivets were driven, the last being hammered 
53 (1933) and 


* See ENGINEERING, vol 


vol, exl, page 444 (1935) 


CXXXVI, page 


eleventh | 
building to be constructed in the Rockefeller Centre. | 
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NINE ROCKEFELLER PLAZA, NEW YORK. 
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home at 10-30 a.m. on November 1 when the 
American flag was fastened to the topmost column, 
this being the customary symbol for “ topping- 
out.” During construction more than 1,000 workers 
of all trades were often busy at one time on the 
building. 

It is worthy of note that the building was opened 
with fully 40 per cent. of the floor space already 
let, this figure having since been largely increased. 
Some of the tenants occupy large areas ; for ex- 
ample, the entire eleventh floor and part of the 
twelfth have been taken by the Girl Scouts, 
Incorporated, as their national headquarters. The 
architects were Messrs. Reinhard and Hofmeister, 


595 
eceaceqcasas 
Saec teae 

aaaaas 
aaaa a8 
aca sees 








26am 
9a 3 
aa® 14 
d'eggy 
aaa 

194 

279 


i+] 
a4 
j 13.4 
aaa 
(age 
aaa 











Bureau 
entitled 


of the Economics Section, United States 
of Foreign and Domestic Commerce, 

‘ Basic Factors in the Trend of Construction,” and 
published in the Engineering News Record.* In 
the course of this Mr. Charmer states, with regard 
to commercial buildings: “It appears that new 
construction may be very substantial and well 
sustained as long as vacancies are from 8 per cent. 
to 10 per cent.; when they are much higher than 
12 per cent. new construction is likely to be sharply 
curtailed. At present, vacancies are still more 
than 20 per cent. Before any large volume of new 
construction is likely to occur, present commer ial 
building space must be more fully utilised with 


Corbett and MacMurray, Wallace K. Harrison and | consequent effects upon rents and improve -d income 


Andre Fouilhoux. The structural steel e ngineer 
was Mr. H. G. Baleom, mechanical work being under 
the direction of Mr. Clyde R. Place. 

In the article on the International 
already mentioned, it was stated that that 
probably “ the last super-tall building that will be 
built by private capital for a decade or more to 
come,” and in an article on the “ The Skyscraper 
of the Future,”* which appeared in these columns, 
the present author quoted W. O. Ludlow, of the 
American Institute of Architects, as stating, in 
1933, that “It is possible that skyscrapers will | 
not be built for many a long day, perhaps never. 
The skyscraper era is closing and the tall buildings of 
to-day may be curiosities in the future.” The com- 
pletion of the two latest additions to the Rocke- 
feller Centre can hardly be considered sufficient 
evidence to prove these conclusions wrong, while 
the two 19-storey and 2l-storey buildings for 
residential purposes nearing completion in New York 
cannot be placed in the “ super-tall ”’ class. 

The present building outlook was recently sum- 
marised in an article by Mr. Lowell 8S. Charmer, 


* See ENGINEERING. vol. cxxxix, page 28 (1935). 


Building, |in the ten buildings preceding Nine 
was | Plaza, 





| to ow 


ners of this type of property. 

In the Rockefeller Centre the seven-store y British 
Empire Building is fully let, and the re ‘ntable area 
Rockefeller 
is at the present time some 87 per cent. 
occupied. 








Tue Vickers Prosyection Microscore.—Users of this 


instrument will find much valuable information in a 
booklet entitled Photomicrography with the Vickers 
Projection Microscope, recently issued by the makers, 
| Messrs. Cooke, Troughton and Simms, L imited, Bucking- 
ham Works, York. As is now well known, this mucro- 
scope is particularly suitable for metallurgical work, 
although it can also be used for the examination 0! 
transparent objects. The booklet describes the two 
forms of the instrument with the aid of sectional draw! ne 
and photographic reproductions, and then gives full 
instructions covering the wide range of work for which 
the microscope can be employed. There is an interesting 
chapter on the theory of the microscope, and another 
deals with the preparation of specimens, while he on- 
cluding chapter refers briefly to the use of the microscope 
in steel-works practice. The booklet should of 
particular service to overseas users of this microscope, 
since it will provide the answers to many queries Ww! ch 
would otherwise have to be dealt with by correspon«: 


be 


* See vol. 118, page 249 (1937). 
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THE DALMARNOCK POWER STATION 
OF THE GLASGOW CORPORATION. 


Tue Dalmarnock power station of the Glasgow 
Corporation, which is situated on the north bank of 
the Clyde near the eastern boundary of the city, was 
opened in September, 1920, its construction, which 
was begun in 1914, having been delayed by the war. 
The site covers about 14 acres and is bounded by the 
river and the railway. Owing to the shortage of steel 
the original buildings were constructed of reinforced 
concrete, the same material being used for the retaining 
walls of the coal store, which run roughly parallel 
with the river, for the girder carrying the coal trans- 
porter and for the circulating water intake and outlet. 
All the coal was brought in by rail and was delivered 
by conveying plant to the coal bunkers. The steam- 
raising plant, which was contained in two separate 
houses, consisted of sixteen stoker-fired boilers, each 
of which had an output of 150,000 Ib. of steam per hour 
at a pressure of 270 lb. per square inch and a tempera- 
ture of 700 deg. F. Each boiler was fitted with a 
superheater and an economiser, as well as with a forced- 
draught fan. There was also an induced-draught fan 
and a chimney and dust catcher fixed at the base 
of the latter, for each pair of boilers, The generating 
plant consisted of five 18,750-kW units, which generated 
three-phase current at a pressure of 6,500 volts and a 
frequency of 25, when running at 1,500 r.p.m. There 
were also two 500-kW sets generating three-phase 
current at 440 volts for auxiliary purposes. The 
main sets were solidly connected to banks of trans- 
formers, which stepped the pressure up to 20,000 volts 
and all the switching was effected at the latter figure. 
A supply for auxiliary purposes was given from the 
main sets through two 1,500-kVA 20,000/440-volt 
transformers. A detailed description of this equip- 
ment appeared in ENGINEERING* at the time. 

The station was originally designed to contain ten 
18,750-kW units, but in 1926 eight further 50,000-Ib. 
boilers were installed in a third boiler house and an 
18,750-kW set and a 25,000-kW set were added. All 
the machines have, of course, also been re-wound to 
generate at 50 cycles. In 1235 the increase in demand 
necessitated plans being made for the erection of a 
fourth boiler house covering approximately 150 ft. 
by 90 ft. and containing six 160,000-lb. boilers. Two 
50,000-kW generating sets, together with the necessary 
auxiliary equipment of various kinds, were also arranged 
for. Three of these boilers and one of the new sets were 
formally started up by the Right Hon. Lord Provost 
of Glasgow (Sir pe a Stewart) on Friday, October 1, 
and the other three boilers and the second set will be 
completed in a year’s time. The capacity of the site 
will then be 237,500 kW, instead of the estimated 
figure of 187,500 kW. It could still further be raised 
by replacing the older units by others of larger capacity. 
As regards the present extensions, coal is brought in 
by railway wagons. These are run on to two 20-ton 
tipplers, by which they are discharged into a 50-ton 
concrete bunker. From this bunker the coal passes 
through an Avery weighing machine and tray feeder 
on to a series of four conveyors, by which it is trans- 
= and finally discharged into the six 200-ton 

unkers in the boiler house. The second conveyor in 
the series is arranged so that its load can be discharged 
by means of a fixed tripper on to an existing gravity 
bucket conveyor for transmission to the store. Simi- 
larly coal can be drawn from the store and delivered 
on to the new conveyor. The third conveyor is also 
fitted with a tripper so that in future it can discharge 
on to a conveyor which will run across No. 3 boiler 
house. This part of the plant was constructed by 
Messrs. Mavor and Coulson, Limited, Glasgow, and 
incorporates that firm’s system of inverted troughing, 
which carries the idlers and keeps the returning belt 
clean. This troughing takes the place of stringers, 
decking and idler boards, so that weight is saved. 
Nos. 1, 2 and 3 conveyors consist of 36-in. belts, which 
run at 300 ft. per minute and have a capacity of 
300 tons per hour. No. 4 conveyor has a 30-in. belt 
and, running at 325 ft. per minute, has a capacity of 
200 tons per hour. The wagon tipplers are driven by 
slip-ring motors of the Fankuld type, and the rest of 
the coal handling installation by motors of the Fankuld 
Maxtorgq type, all of which were constructed by Messrs. 
Lancashire Dynamo and Crypto, Limited, Trafford 
Park, Manchester. The motors driving the tipplers 
are controlled by tramway-type reversing controllers, 
and those on the conveying plant by contactor-type 
switchgear, which is operated either centrally from a 
control cabin near the tipplers, or locally by push- 
buttons. This equipment, which was constructed by 
Messrs. Allen West and Company, Limited, Brighton, 
is arranged on the sequence system, so that all the 
motors, beginning at that farthest away, are started 
up at pre-determined intervals by pressing one button. 
The operator is also able to select one of three sequences, 














* See ENGINEERING, vol. cxi, page 635, et seg. (1921). 
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Fie. 2. 350.,000-KW Turso-ALTERNATOR. 














kia. 3. TURBINE 


so that coal can be delivered from the wagons into the 
bunkers or to the coal store, or drawn from the store 

As already mentioned, the new boiler house occupies 
in area of about 150 ft. by 90 ft. This is less than 
that allotted usually for a plant of this output, and 
constructional difficulties were increased by the flow 
ing nature of the soil. To overcome these difficulties 
« reinforced-concrete -aft, 11 ft. 6 in. deep and of 
cellular form, was constructed by Messrs. John Train 
und Company, Limitec, Glasgow, to the designs of 
Messrs. Considere Construction, Limited, 72, Victoria 
street, London, S.W.1. The maximum concentrated 
load that had to be carried at one point was 720 tons, 
so that considerable strength was required, while a 
further difficulty was that a circulating water culvert, 
wer which the building had to be cantilevered, ran 
under one end of the boiler house. A view showing the 
foundation under construction is given in Fig. 6 on 
page 404. The building itself is 95 ft. high and consists 
of a steel frame filled in with brickwork. The 
girders, the l+rgest of which is 12 ft. deep and 55 ft. 


long, and weighs 20 tons, are welded throughout. | type, with one steam and three water drums, as shown in 


This building, like the coal bunkers, was erected by 
Messrs. Redpath, Brown and Company, Limited, of 2 


| concurrently and careful co-ordination on the site was 


main | anc 


j}at a pressure of 625 lb. per square inch and a final 
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St. Andrew’s-square, Edin- 
burgh. The order for the 
foundations, boiler-house 
steam-raising plant, 
was placed with Messrs. 
Yarrow and Company, 
Limited, Glasgow, in De 
cember, 1935 Excava 
tion was begun in May, 
1936, and completed in 
September, 1936. These contract dates rendered it 
necessary for the building and boilers to be erected 


and 


Fie. 


therefore essential between those concerned. 
Each of the six boilers in the new boiler house is 
designed for an output of 160,000 Ib. of steam per hour 


temperature of 850 deg. F. The maximum continuous 
rating is 200,000 lb. per hour. They were designed 
i constructed by Messrs. Yarrow and Company, 


Limited, and are of that firm’s 8.F.3 water-tube 





4. Enp View or STaTor. 


of 50 in. and a length of 37 ft. 6in. The water drums 
are 30 in. and 23 in. in diameter, respectively, and 
consist of seamless forged shells, with separate riveted 
ends. The tubes joining the drums forming the 
furnace banks have an external diameter of 2} in., 
the fire rows being 6 L.S.G. and the remainder 8 L.5.G 
thick. The tubes in the main bank are 2 in. in diameter 
and 8 L.S.G. thick. The majority of the tubes are 
straight. As will be seen from Fig. 1, the front bank 
| acts as a water wall, the middle bank has open-pitched 
tubes, which screen the superheater from the furnace, 
and the rear or main bank is fitted with baffles which 
cause the gases to traverse it three times. The boiler 





the section reproduced in Fig. 1, page 397. The steam 
drums are seamless forgings with an internal diameter 


heating surface is 15,630 sq. ft. and the water-wall 
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surface 1,144 sq. ft. The combustion chamber, which 
is of the Bailey water-wall type, and has a volume 
of 8,615 cub. ft., was supplied by Messrs. Babcock and 
Wilcox, Limited, Farringdon-street, London, E.C.4. 
Its walls consist of tubes 3} in. external diameter 
and 3 L.S.G. thick, and are expanded into upper 
and lower headers, which are connected with the 
steam drum and with each other by large circulating 
tubes. The furnace is of the archless type and is 
provided with secondary air nozzles at the front and 
rear. 

The boilers are fired by Babcock and Wilcox pattern 
twin stokers of the semi-drop link type, each of which 
is 28 ft. wide by 18 ft. long, giving a grate area of 
504 sq. ft. They are equipped with NeLeSco inter- 
controlled superheaters, supplied by the Superheater 
Company, Limited, London, which have a heating 
surface of 7,750 sq. ft. In order to maintain a constant 
steam temperature, these superheaters are divided 
into two sections, which are arranged in series and 
regulation of the temperature is effected by cooling the 
steam in a non-contact de-superheater, which is located 
between the sections. The elements are of the multiple- 
loop type, and the tubes are united by the NeLeSco 
forging process. Connection between the headers and 
the elements is made by ball joints. The boilers are 
shown under construction in Fig. 5 on page 404. 

The Foster gilled tube economiser, with which each 
boiler is fitted, was constructed by Messrs. E. Green 
and Son, Limited, Wakefield, and has a heating surface 
of 16,300 sq. ft., while the two air pre-heaters are of 
the Howden-Ljungstrém type, with a heating surface 
of 18,720 sq. ft. Balanced draught is obtained by two 
forced-draught and two induced-draught fans on each 
boiler. These fans, like the air pre-heaters and the 
two secondary-air fans, were constructed by Messrs. 
James Howden and Company, Limited, Glasgow. The 
output of the draught plant is regulated by vane-control 
equipment, operated by Tate units. The induced- 
draught fans incorporate scroll dust collectors, which 
trap a large part of the dust and grit, and pass it to 
the ash troughs in the basement. 

The boiler, superheater and economiser mountings 
were supplied by Messrs. Hopkinsons, Limited, 
Huddersfield, and the same firm also furnished the 
valves in the steam and feed pipelines, and the butterfly 
valves, which form part of the superheater control. 
Each boiler is fitted with a 5-in. Copes tension-type 
feed-water regulator. This includes a combined regu- 
lating and pressure-governing valve, so designed that 
in spite of the excess feed pressure in the ranges, 
satisfactory control of the water level and rate of feed 
water flow is maintained. A Bailey boiler meter is 
also provided to indicate, record and integrate the 
steam flow and to record the equivalent air flow. These 
instruments, as well as the Bailey multi-point draught 
gauges, were supplied by Messrs. Allen West and Com- 
pany, Limited, Brighton, and are mounted on special 
boards on the firing floor. The boilers are fitted with 
Clyde retractable single-nozzle blowers and the econo- 
misers with Clyde single-nozzle blowers. The steam 
and feed piping was supplied by Messrs. Babcock and 
Wileox, Limited, and is fitted with bolted and seal- 
welded flange joints. The steam pipes lead from each 
boiler to two forged-steel receivers, which are placed 
in the basement near the turbine house. 

All the motors in the boiler-house were constructed 
by Messrs. Lancashire Dynamo and Crypto, Limited, 
and are of the Maxtorg pattern. They are controlled 
by Allen West contactor-type starters, operated by 
local or remote push-buttons. The remote push-buttons 
for the fan motors are mounted on the main boiler- 
control panel on the firing floor, and to ensure correct 
operation, electrical interlocking is provided, so that 
the motor must start on the low speed. Eddy drag 
retarders are also fitted to make a satisfactory change 
from low to high and to ensure that the motor 
speed will fall to the lower speed before the low-speed 
contactor closes on changing from high to low speed. 

The agh-handling plant, which was supplied by 
Messrs. International Combustion, Limited, Derby, 
consists of troughs which are formed in the basement 
raft and discharge to a swirl pit. The ashes are drawn 
from this pit » two 8-in. ash pumps and delivered 
ito a double reinforced-concrete bunker, each com- 
partment of which has a capacity of 7,000 cub. ft. This 
bunker, of which a view appears in Fig. 5, on page 404, 
is fitted with doors for discharging into trucks. To 
conserve the water supply, a reinforced-concrete over- 
flow tank of 7,400 cub. ft. capacity is also provided. 

The new generating plant will, as has already been 
stated, consist of two similar turbo-alternators, one of 
Which has now been installed, while the other is 
under construction. A view of the first set appears in 
Fig. 2. The builders of both machines are Messrs. 
C. A. Parsons and Company, Limited, Heaton Works, 
Newcastle-on-Tyne, whose contract also included 
the condensing plant and all the auxiliaries. Each 
turbine is designed to operate with steam at a pres- 
sure of 600 Ib. per square inch and a temperature 
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The maximum continuous output is 50,000 kW and 
the speed 1,500 r.p.m. The total weight of steam 
consumed per hour is 196-5 tons, and the volume 
exhausting to the condenser during the same period 
is 175,000,000 cub. ft. The turbine itself is of the 
pure reaction type and develops its power in two 
cylinders. Both rotors operate far below their first 
critical speed, so that there is no tendency for vibration 
to oceur while the machine is being run up or shut 
down. 

The high-pressure rotor is made from a_ hollow 
forging, which is integral with the shaft at the high- 
pressure end. It is closed by a forging which is extended 
to form the other end of the shaft. It is claimed that 
this method of construction enables the metal forming 
the body of the rotor to be of comparable thickness to 
that of the surrounding steel cylinder. Difficulties 
due to differential expansion of the rotor and cylinder 
are, therefore, obviated when temperature changes 
occur. The quality of the metal is also improved by 
the amount of forging it receives and the possibility 
of internal defects is eliminated. The low-pressure 
rotor is of built-up construction, the shaft carrying 
six thick dises to enable the requisite diameter to be 
obtained without the size of the forging being excessive. 
The spindle is bored from end to end for testing pur- 
poses, and the discs are so thick that, it is claimed, 
axial vibration is impossible. These discs are shrunk 
into position after having first been run at an over- 
speed sufficient to give the metal a permanent set. 
This practice not only ensures that the disc is sound, 
but leaves it with an initial compressive stress at the 
bore. It is therefore in an excellent condition to with- 
stand the centrifugal stresses imposed during running. 
A view of one of the rotors is given in Fig. 3, opposite. 

The low-pressure cylinder has only a single exhaust, 
the largest blades being just over 26 in. long, with a tip 
speed not exceeding the moderate value of 852 ft. 
per second. The last two rows of moving blades are 
fitted with Parsons anti-erosion shields so as to afford 
protection against the moisture in the steam. The 
glands on the high-pressure cylinder are of the combined 
type, a section of labyrinth packing being followed by 
a number of carbon rings. Those on the low-pressure 
cylinder are of the pure labyrinth type. To enable the 
turbine to be kept in slow rotation while baing warmed 
up, and after the steam has been shut off, motor-driven 
turning gear is provided at the coupling between the 
cylinders. This ensures that distortion due to tem- 
perature difference is avoided and permits rapid 
starting even when the machine is in the half-hot 
condition. During starting, the slow-speed turning 
gear is automatically tripped as soon as the machine is 
running at a sufficiently high speed. 

The turbine exhausts into a condenser which was 
constructed by Messrs. Mirrlees, Watson and Company, 
Limited, Glasgow. This condenser, which is of 
the Delas type, has a cooling surface of 40,000 sq. ft. 
and is designed to maintain a vacuum of 29 in. at 
maximum load when supplied with 36,000 gallons 
of circulating water per minute at a temperature of 
55 deg. F. e outlet is a rectangular pipe, 5 ft. by 
20 in., in order to economise space. The air pumps 
are in duplicate, each with two extractors, and there is 
a three-stage jet ejector with interceptor coolers. 
The cooling water is drawn from the river through a 
42-in. axial-flow feed pump. This pump, which was 
constructed by Messrs. Drysdale and Company, 
Limited, Glasgow, is driven by a 350-h.p. motor and 
has an output of 36,000 gallons per minute at a speed 
of 485 r.p.m. The condensate is heated to a tempera- 
ture of 320 deg. F. in four Parsons heaters, steam for 
this purpose being drawn from the turbine at pressures 
of 7-35 Ib., 21-6 lb., 53-9 Ib., and 113-6 Ib. per square 
inch, respectively. ‘Two Weir feed pumpsare installed, 
one being driven by an 840-h.p. motor running at 
3,000 r.p.m. and the other by a steam turbine. Both 
pumps can deal with the full duty. Evaporators, 
which were also constructed by Messrs. G. and J. Weir, 
Limited, Glasgow, supply 5 per cent. of the feed-water 
make-up. 

The alternator is designed for a maximum continuous 
rating of 62,500 kVA at a power factor of 0-8, and 
generates three-phase current at 20 kV and a fre- 
quency of 50 when running at 1,500 r.p.m. It is of 
the totally-enclosed concentric conductor type, the 
slip rings and exciters being included in the ventilating 
circuit. The stator casings are built up of electrically- 
welded steel plates ; this form of construction permits 
a considerable saving in weight, and this, in turn, 
facilitates transport and erection. The core stampings 
are assembled under pressure and are clamped in 
position by cast-iron end plates. Between the slots 
the core is supported by non-magnetic steel fingers, 
no through bolts being used. The conductors are of 
the stranded type with flexible insulation, such as has 
been developed specially by Messrs. Parsons for high- 
voltage alternators. The stator slots are arranged 
so as to provide a considerable slot leakage flux. The 
reactance of the alternator is, therefore, increased 
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circuit conditions and that the current with which 
the switchgear will be called upon to deal under such 
conditions will also be limited. The end windings 
are of copper rod bent on formers and are arranged in 
six banks or two per phase. Impregnated wood packing 
and brass clamping pieces ensure immobility of the end 
windings under the stresses set up by short circuits. 
Thermocouples were embedded in the core end wind- 
ings during construction, so that the local temperatures 
can be measured while the machine is working. The 
end shields are of non-magnetic and non-conducting 
material. The result is an appreciable reduction in the 
eddy current losses, while removal for inspection is 
facilitated by their lightness. An end view of the 
stator, which, when complete, weighs 90 tons, is shown 
in Fig. 4. It was transported from Heaton slung 
on a girder passing through it, the girder itself being 
carried by separate bogie wagons. 

The rotor is made from solid forgings of high-grade 
steel, a hole being trepanned axially through the centre, 
so that an optical examination could be made of every 
part of the bore. This procedure also enabled chemical 
and physical tests to be made on the metal at the 
interior. The rotor windings are of copper strip, 
which is laid in moulded micanite troughs. The end 
turns are packed with moulded heat-resisting Bakelised 
material, additional protection being given to the upper 
turns by troughs of the same material. The end caps 
are of non-magnetic steel, and are connected to the 
metal of the rotor by flexible copper banding strips so 
as to prevent heating. The rotor was dynamically 
balanced at low and normal speeds, and when com- 
pletely wound was run up to an overspeed of 40 per 
cent. for five minutes. At this speed the normal 
centrifugal stresses are doubled, so that a good factor 
of safety is ensured under ordinary running conditions. 
The total length of the set is 71 ft. 6 in., and the area 
occupied is 1,404 sq. ft. The output, therefore, is 
36 kW per square foot. 

For purposes of ventilation the stator casing is 
divided into nine compartments, which are separated 
by ribs and so arranged that five serve as outlets and 
four, together with the spaces enclosed by the end 
shield, as air inlets. 

Air is circulated over the whole length of the stator 
by a pair of motor-driven fans, each of which can 
deliver sufficient air to ventilate the machine when it is 
running continuously at 80 per cent. of its full load. 
The exciter and slip rings are also totally enclosed, and 
are ventilated by air from the main circuit. Before 
this air is returned it is passed through viscous filters, 
which trap any carbon or metallic dust from the 
brushes, commutator or slip rings. If the outlet air 
rises above a certain temperature, visible and audible 
warning is given. Emergency doors enable the 
alternator to be operated on open-air circuit should 
the water supply to the coolers fail. Stability of 
excitation is assured by energising the fields of the 
main exciter from a saturated pilot exciter. This is 
built into the same frame as the main exciter, the 
double armature being driven direct from the end of 
the alternator. 

The main switchgear, like that originally installed 

in the station, was constructed by Messrs. A. Reyrolle 
and Company, Limited, Hebburn-on-Tyne, and is of 
that firm’s well-known metal-clad type, with Turbulator 
contacts. It is capable of dealing with 2,000 amperes 
at 20,000 volts, and is designed for a rupturing capacity 
of 1,500,000 kVA. Isolators are fitted between the 
alternators and the circuit breakers, and between the 
circuit breakers and the double ‘bus bars. This 
equipment, along with that controlling the other sets 
and the outgoing feeders, is installed in two switch 
houses, between which is placed the control room, 
This control room also contains apparatus for operating 
the switchgear in the adjacent grid substation. The 
auxiliary plant is supplied at 440 volts from an addi- 
tional substation between the turbine room and 
the switch house. This substation is fed from the 
20,000-volt *bus bars by three feeders with a reactor 
inserted in each, the switchgear being also constructed 
by Messrs. Reyrolle. The low-tension switchgear was 
supplied by Messrs. Switchgear and Cowans, Limited, 
Manchester. 
The whole of the extensions were carried out under 
the supervision of Major Herbert Bell, O.B.E., T.D., 
M.I.E.E., general manager of the Glasgow Corporation 
Electricity Department, to whom we are indebted for 
permission to publish the above description. It is 
interesting to note that the capacity of the station is 
equal to that of the whole of the generating plant 
owned by the Corporation twenty years ago. 








Tue InstrTruTe or TRansport.—Sir Alexander Gibb, 
G.B.E., F.R.S., will be inducted as president of the 
Institute of Transport and will deliver his presidential 
address at the first ordinary meeting of the Institute for 
the session 1937-38, which will take place at the Institu- 
tion of Electrical Engineers on Monday, October 11, 








of 825 deg. F., and to exhaust into a vacuum of 29 in. 





sufficiently to ensure that it will be safe under short- 





commencing at 5.30 p.m. 
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ELECTRO - PNEUMATIC CAMSHAFT 
CONTROL FOR MULTIPLE UNIT) CAMSHAFT CONTROL FOR MULTI-UNIT OPERATION. 


OPERATION. 
As has often been pointed out, one of the main MESSRS. THE BRITISH THOMSON-HOUSTON COMPANY, LIMITED, RUGBY. 


roblems which faces those operating an urban or 

a te om electric railway is how to handle the rush- Fig.1. AV 
hour traffic expeditiously without incurring uneconomic d 
expenditure on the track, stations and signalling. + 

The size of the motor on the multiple unit trains usually Se 

employed is limited by the gauge, wheel diameter 

and point clearance, and considerations of overall 
economy determine the maximum number of axles per 
train which can be driven. When no further advance 
in these directions is possible the schedule can, 
however, be improved by so designing the motor 
control system that it will give a considerable increase 
in the rate of acceleration without increasing the peak 
tractive effect. This change, must, if possible, be 
effected without increasing the size and weight of the 
equipment, which must also be flexible, so that alterna- 
tive methods of installation can be adopted without 




























































































encroaching too much on the passenger space. e 9 
The electro-pneumatic camshaft control equipment, _ A 
which is now being constructed by the Messrs. British WA 
Thomson- Houston Company, Limited, Rugby, has been 
designed to meet these conditions. It is based on a (e0e2.a) 
system which has been extensively employed in the us 
United States during the past eight years, and is, it “ZEEE 
is claimed, capable of producing a higher rate of accelera- q bACHIUS 
tion than that of most other types of equipment of g-2. y Y N 
similar rating. It also compares favourably with i N Y x 
, pa : LC N Y} N ~ 
these as regards size, weight and cost. The acceleration (ip N y N 
is produced within the limits of adhesion between the ( —s 5 N Y N 
wheels and track without discomfort to the passengers Fy N Y N 
or shock to the rolling stock. The use of cam-operated N y . 
4 : rtm : " Ps 3 > . Z 
resistance contactors and pneumatic switch units alsc CAA SAY y fll \ y N 
ensures positive action without the employment of N Y Z N Y N 
elaborate interlocking. Ss . A C y ‘ y N i N 
A diagram of this system applied to two 600-volt (= Z SS, Z N N 
motors with two field-shunt positions is given in Fig. 1. (C > aN , Z y Y WS SSS 
In this diagram the main motors are marked a and Nenensennnnehll aa = N Py ‘Bp \ = 
* : = EX'S , q | |e 
the main controller b; ¢ is the line brea ke rd the =) OSS iF \ KWo SSSR 
overload relays, ¢ the accelerating relays, f the field N y} 9 y y SES 
shunting switches, g the no-volt relay and A the \ yp f \ NG 
transfer switches. The series fields of the main Ss ; Y DDD PP PPPPPPPPPPDLF . NEN 
; ¢ Yj Yy yy YY Za\i NEN 
s sh« . e . Y “Hy Y%\- NER 
motors are shown at . It will be seen that the \ VO CY NaN 
motor and resistance circuits are arranged in such N | Y/ Ss 3 
ray “ac ontactor is ‘ircuit twice emagpne ‘ Ki tu: I 
jute Pe Ty poor dh ee ro — ‘Cc i QUA ih J 
series and once during the parallel notching. The k c ealnieiieadiobabamtael ie ad 
number of accelerating notches available in a con- (eos? e) = 


tactor group of a given size and weight is therefore 
almost double what is usual, while, at the same time, 
the subsidiary control circuits and mechanical con- 
struction are simple. The power consumption of the | 
control apparatus is also low. As will further be seen, 
nine series and nine parallel steps are employed, 
compared with the usual five series and four parallel. | 
his increase, which has been effected without augment- 
ing the size and cost, makes it possible to use al 
considerably larger tractive effort without raising the 
peak value. The consequent higher rate of acceleration | 
is secured without disturbance to the passengers, | 
shock to the structure, or slipping. | 
The controller itself consists of a group of cam- | 

| 























operated contactors, a view of which is given in Fig. 5. | 
Che camshaft is rotated through a rack and pinion 
gear by an air engine, which is shown in diagramatic | 
section in Fig. 2. From this it will be seen that when | 
the magnetic valve a is energised, air is admitted to the 
oil reservoir 6, and is at the same time exhausted from | 
the cylinder ¢ so that the piston d moves towards | 

| 

' 





the left at a speed determined by the size of the 
adjustable orifice ¢ through which the oil flows. This 
movement operates the contactors in the sequence 
required for acceleration with the motors in series and | 
the full series position is attained when the piston has 
reached its limit. The motor connections are then 
changed from series to parallel by a separate pneumatic 
switch and at the same time the valve a is de-energised. 
Air is therefore admitted to the cylinder c and exhausted 
from the oil reservoir 6, so that the piston returns to its 
original position, operating the contactors required for 
acceleration in the parallel position in the correct . ‘ 
sequence as it does so. The notches are definitely Fie. 3 
located by a star wheel f, which is mounted on the 
camshaft g and engages with a pawlh. A solenoid tis} slower than the normal with automatic working.| The contactors are arranged in two groups on opposite 
provided which locks the coil on any notch so that the} Potential and no-volt relays ensure that the line| sides of the camshaft. Each contactor consists of a 
camshaft cannot rotate. An expansion chamber & is| breakers can only be closed when the circuit is alive | fixed contact, a moving contact with roller and 
provided for the oil reservoir. and these are tripped should the power fail. Electrical | supporting block of moulded insulating compound. 

Automatic acceleration is effected by means of a| interlocks prevent the motors being started from rest,| They are closed by springs and opened by cams, 
current limiting relay whose contacts control the circuit | except on full field, and the reverser from being thrown, | the contact tips being pivoted and spring-biased - 
of the solenoid t. As has already been stated, this| except when the line breakers are open. The series-| give a sliding and rolling action when closing. As 
solenoid is capable of locking the star wheel pawl A parallel switch is also maintained in correct relation they never break current, blow-out coils and are 
on any notch although pressure is re continuously | to the rotation of the camshaft by the same means. | shields are not required. The contactors are bolted 
to the cylinder of the air engine. This locking solenoid | The line breakers are fitted with adjustable overload| side by side to steel bars of rectangular section. 
can also be operated from a second circuit which is| relays and the master contactor is provided with the| These bars form the connecting framework between 
controlled from two small contactors so that accelera- | usual dead-man’s handle, which is interlocked with the | the two end castings which carry the camshaft bearings, 
tion can be effected a notch at a time and at a rate| control circuit and operates the air brake. air engine and locking coil. The camshaft itself is 0! 
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Fie. 4. REVERSER. 


Fie. 5. 


CamM-OPERATED ConTacToR GROUP. 
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square or hexagonal section and the cams and 
star wheel are of moulded insulating compound. 

The line circuit-breakers, which can be provided 
both for the positive and negative lines, consist of 
pneumatic contactors with a double set of contacts, 
as shown in Fig. 7. These contacts are permanently 
connected to give two breaks in series. The contactor 
i mounted on a cast frame, the contacts being fixed 
“0 cast brass arms which are carried on mica-insulated 
square steel bars. The moving contacts are pivoted 
and spring-biased to give a wiping action when closing. 
There is a powerful blow-out voil and are chutes and 
arcing horns for each unit. Each circuit-breaker is 
fitted with an adjustable overload relay with a series 
coil in each motor circuit. Shunt coils are provided 
for hand-tripping and for re-setting from the driver’s 
cab. The transfer switch, by means of which the 
motor connections are changed from series to parallel 
through bridge transition, is illustrated in Fig. 6. 
It consists of three cam-operated contactors which are 
operated simultaneously by an air engine. The setting 
of the cams is arranged so that the contactors are 
always in the correct relationship and sequence. 
A rapid and positive transition is therefore possible 
without the use of electrical interlocking. 

The reverser, which is shown in Fig. 4, is of the drum 
type. It is rotated by a two-cylinder air engine which 
'8 controlled by independent magnet valves. It is 
‘nterlocked with the line breakers, so that it can only 


TRANSFER SWITCH. Fig. 7. 








be operated when the latter are open. The main 
fingers make contact with body castings of special 
bronze, so that contact segments are eliminated. The 
gap between the body castings is set at an angle so 
that the fingers do not dip when the reverser is thrown. 
The field shunting switch consists of a moving contact 
system, which carries four pairs of contacts. These 
contacts engage with corresponding fixed contacts. 
The switch is biased to the closed position and is operated 
by an air engine so that it opens rapidly, but re-closes 
slowly. The rate of closing is controlled by a needle 
valve in the exhaust port. One of these switches will 
give a weak field running position on the two motors, 
which is reached in two steps under time control. 
A second switch can be installed to provide a second 
weak field notch in two or more steps. 

The accelerating relay, which is shown in Fig. 3, 
consists of a sbunt lifting coil and two series coils, 
which are mounted on a common core. An inter- 
lock on the camshaft energises the shunt coil during 
transition from one notch to the next, and ensures 
that the armature is always lifted during this period. 
The series coils, which are connected one in each motor 
circuit and so represent the mean motor current, will 
retain the armature until the current falls to a pre- 
determined value after the contactor group has cut out 
a section of resistance. The armature, when lifted, 
closes contacts in the circuit of the solenoid, which 
locks the star wheel pawl and prevents further move- 


PNEUMATICALLY-OPERATED LINE BREAKER. 


ment until the current has fallen. Both the potential 
and no-voltage relays have contacts in the line breaker 
circuit. The potential relay has a shunt coil connected 
across the main supply, while the no-voltage relay has 
a series coil in the main circuit and additional contacts 
which interrupt the potential relay coil circuit when 
the no-volt relay is energised. Thus the potential 
relay prevents the closing of the line circuit-breaker 
unless the main circuit voltage is present, while the 
no-volt relay will trip the line breakers when power 
falls to zero in the main circuit. The holding and by- 
pass relays are standard contactor units with shunt coils. 
They control the star wheel locking solenoid through a 
circuit in parallel with that controlled by the accelera- 
ting relay contacts. The contacts of the holding relay 
are normally open, while those of the by-pass relay are 
closed and the two are connected in series. The 
holding relay coil is energised on all the running notches 
of the master controller and is de-energised by the 
release of the dead man handle. The by-pass coil is 
energised on all except the series inching notch. By 
this means notching can be carried out a step at a 
time at a slower rate than normal automatic accelera- 
tion. 

The control equipment is made up in a number of 
self-contained units, so that it can be readily adapted 
to different lay-outs and operating characteristics. It 
is equally suitable for 600 volt and higher pressure 
circuits. 
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THE PENINSULAR AND ORIENTAL 
LINER ‘*STRATHALLAN.” 


Tue week which ended on September 25 was 
unusually important in its effect upon the quarterly 
shipbuilding returns. In addition to the 26,500-ton 
Union-Castle liner Capetown Castle, launched at 
Belfast on September 23, as described on page 373, 
ante, a small flotilla of destroyers for the British 
and Argentine navies, and the several other vessels 
listed under “ Launches and Trial Trips,” Messrs. 
Vickers-Armstrongs, Limited, launched at Barrow-in- 
Furness, on September 23, the liner Strathallan, of 
about 24,000 gross tons, for Messrs. The Peninsular 
and Oriental Steam Navigation Company, Limited. 

The Strathallan, which is intended for the owners’ 
express service between England, Bombay and Aus- 
tralia, is a twin-screw turbine-driven vessel, and is the 
sister ship to the Stratheden, the launch of which, on 
June 10, was reported in our issue of the following 
week.* The description then given of the Stratheden 
was fairly detailed, and as the ships are practically 
identical, it will be sufficient, at the present stage of 
construction, to refer to that article and to defer 
extended particulars until the Strathallan enters 
service. The principal dimensions are as follows : 
Length overall, 664 ft. 6 in. ; length between perpen- 
diculars, 630 ft.; breadth moulded, 82 ft.; breadth, 
extreme, 84 ft. ; depth moulded to E deck, 47 ft. 6in., 
und to F deck, 38 ft. The propelling machinery con 
sists of Parsons single-reduction geared turbines, sup 
plied with steam at 450 Ib. per square inch and 
725 deg. F., by four large and two smaller Babcock and 
Wilcox marine-type boilers. The total power will be 
about 24,000 shaft horse-power, giving a speed of 21 
knots. The vessel is being built under the latest rules 
and regulations of Lloyd’s Register and the Board of 
l'rade. 

The weather conditions for the launch were not so 
ideally favourable as those for the Stratheden launch, 
but did not interfere with the ceremony, which was 
performed by her Grace the Countess of Cromer. At 
the subsequent luncheon Lord Craigmyle, the chair- 
man of Messrs. The Peninsular and Oriental Steam 
Navigation Company, stressed again the difficulties of 
British shipowners in facing heavily subsidised foreign 
competition, with special reference to the position in 
the Pacific, but indicated that the negotiations in 
connection with the New Zealand services were at last 
approaching a successful conclusion. 








PERSONAL. 


Mr. H. A. Wurre, who has been, since 1927, general 
manager and managing director of Messrs. Marconi's 
Wireless Telegraph Company, Limited, Electra House, 
Viectoria-embankment, London, W.C.2, has been appointed 
chairman of the board in succession to Lord Inverforth ; 
and, in to Lord Pender, has also been 
appointed chairman of the board of Messrs. The Marconi 
International Marine Communication Company, Limited, 
of the same address. 


succession 


The High Commissioner for India, India House, Ald- 
wych, London, W.C.2, announces that Mr. Kennera 
Newson Pauiin has been appointed as an assistant 
executive engineer, Public Works Department, for 
service on the Malakand hydro-electric scheme, North- 
West Province. 

We informed by Messrs. Tux Wripnes Founpry 
AND Enoineertne Company, Limrrep, Widnes, Lanca- 
shire, that they London office at 38, 
Victoria-street, London, 8.W.1 

It announced that Mr. R. Remw-Apam has been 
—— as private secretary for Department of Overseas 

rade duties to Vr. R. 8S. Hudson, M.P ."Secretary of 
the Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, in succession to Mr. W. Harpham. 


We are advised by Messrs. Edgar Allen and Company, 


are 
have opened a 


is 
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TENDERS. 


| 

| We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8S.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Spring Steel Bars, tapered, ribbed, round and flat. 
South African Railways and Harbours, Johannesburg ; 
November 8. (T. 19,933/37.) 

Steel Tyres, locomotive and carriage. Turkish State 
Railways Administration, Ankara ; November 3. (T.Y. 
19,999/37.) 

Steelwork for Bridges, &c.—South African Railwa 
and Harbours, Johannesburg ; December 6. ( 
20,186 /37.) 

Pump House, main and pumping machinery at the 
Khanka Asylum, Egypt. Ministry of Public Works, 
Main Drainage Department, Cairo; date now extended 
to October 26. (T. 18,479/37.) 

Pump Trolleys, Wheels and Azles.—South African 
Railways and Harbours Administration, Johannesburg ; 
November 1. (T.Y. 20,185/37.) 

Electric-Light Installation at Tala, Menoufieh Province, 
Egypt, including H.-T. transmission-line and private 
telephone-line equipment ; substation equipment ; and 
equipment for underground and overhead networks. 
Ministry of the Intenor, Section des Municipalités et 
Commissions Locales, Cairo; November 10. (T. 20,166/ 
37.) 

Bolts, Nuts and Rivets, also set-screws, washers and 
studs. South African Railways and Harbours, Johannes- 
burg; November 1. (T. 20,255/37.) 

Ball and Roller Bearings, of various sizes. 
Stores Department, Engineering Section, New 
November 15. (T. 20,274/37.) 





Indian 
Delhi ; 
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Ready Reckoner for Obtaining Revised Railway Rates at a 





Limited, Imperial Steel Works, Sheffield, that they have 
appointed Mr. W. H. Greaves as assistant representative 
for Scotland, where he will act in conjunction with 
their chief r presentative in that area, Mr. A. MacPhail 

Messrs. Tuos. W. Warp, Limrrep, Albion Works, 
Savile-street, Sheffield, inform us that Mr. Josrux WaLTon, 
who has been connected with their Rails and Railway 
Sidings Department for 33 has been appointed 
a director of the compar y 


years, 


Messrs. Power Contracts (Barwin), Limrrep, 
138, Southwark-street, London, 8.E.1, have advised 
us that they have been appointed sole distributors and 
service agents for Messrs. Robbins and Myers, Incor 
porated, electrical manufacturers, of Springfield, Ohio, 
U.8.A., and their associated firm, Messrs. The Robbins 
and Myers Company of Canada, Brantford, Ontario. 


|} to be held from October 


SSD | 





GENERATION OF ELecTrricrry IN Great BRITAIN 
During the first eight months of the present year, the 
total amount of electricity generated by authorised 
undertakers in Great Britain was 14,339 million units, 
compared with 12,627 million units during the corre 
sponding period of 1936. The difference of 1,712 million 
units represents an increase of 13-6 per cent. 


} 


| 
- = | 
* See ENGINEERING, vol. exliii, 701 (1937) ' 
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Glance (October 1st, 1937, Increases). For Use with the 
A.B.C. Railway Rates Book. Birmingham: The 
Railway and Shipping Publishing Company, Limited, 
12, Cherry-street. [Price 2s.] 

Italy. Ministero dei Lavori Pubbdlici. Servizio Idrografico. 
Ufficio Idrografico del Po. Annali Idrologici, 1934. 


Parte I. Osservazioni. [Price 25 lire.] Parte II. 
Elaborazioni e Studi. [Price 25lire.] Annali Idrologici, 
1935. Parte Prima. [Price 15 lire.}] Rome: Istituto 


Poligratico dello Stato. 








GeNERAL Discussion oN LousrRicaTION AND LvBRI- 
CANTS It has been found necessary, owing to the large 
numbers of applications for membership, to arrange for 
the General Discussion on Lubrication and Lubricants 
13 to 15 in the Central Hall, 
Westminster, London, 8.W.1, instead of in the hall of 
the Institution of Mechanical Engineers, as previously 
intended. Some 140 papers are to be presented by the 
group reporters, who include Professor H. W. Swift, 
Mr. H. Ricardo, Mr. W. A. Stanier, Lt.-Col. 8. J. M. 
Auld, Mr. E. A. Evans, and Dr. H. J. Gough. In con- 
—— with the Discussion an exhibition of lubricants, 
earings, &c., will be held at the Science Museum, 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 
Although quiet conditions con 
tinued to characterise the Welsh steam-coal market 
throughout last week, a steady tone was maintained. 
Collieries generally still had sufficient business on hand 
to absorb practically the whole of their present pro. 
duction. amount of coal on offer was consequently 
restricted, but in view of the poor demand encountered 
in the past few weeks, buyers as a rule had little difficulty 
in covering their immediate requirements. There was 
still no sign of any seasonal improvement in inquiry, 
but in view of the approach of the winter, operators 
generally expected a substantial broadening in require- 
ments within the next few weeks. Consequently, as 
most concerns were still heavily committed ahead, there 
was no easing in values, which were well maintained at 
recent levels. Deliveries to all the principal foreign 
customers proceeded on a good scale and were consider. 
ably above those of a year ago. From the beginning of 
the year to date, 15,651,841 tons have been shipped, 
against 12,660,170 tons in the same period of last year. 
Ample supplies of large coals were freely available for 
prompt loading, but sellers were still showing reserve and 
quotations were well upheld. The washed small descrip- 
tions remained extremely scarce and offers over a long 
period ahead were restricted to occasional small parcels 
for which sellers were able to secure high figures. Dry 
nuts were also more difficult to secure than of late, and 
recent values were well maintained. Other sized sorts, 
however, were in quiet supply and unchanged. The 
demand for cokes was briskly maintained and strong 
figures ruled. Patent fuel was firm. 


Iron and Steel Trade.—Considerable activity remained 
in evidence in the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Works generally 
were still employed to capacity and could accept little 
fresh business for early delivery, owing to the well-filled 
nature of order books. 


Welsh Coal Trade. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The shortage of skilled labour con- 
tinues to exercise the minds of local industrialists. There 
is not only a demand for skilled engineers, but the lighter 
trades find difficulty in obtaining female labour. Girls 
are in request in connection with the production of small 
tools, backuens blades, and similar implements. Sheftield’s 
total of unemployed shows a further decline and the 
present regate of 16,000 is the lowest on record. In the 
steel-producing branches business continues at high 
pressure, and the demand for both acid and basic billets 
is substantially greater than a year ago. Production of 
steel has been expedited owing to the advent of bigger 
supplies of pig-iron and hematites. In addition, supplies 
of scrap are coming to hand in larger quantities. Prices 
continue firm. In the heavy machinery and engineering 
branches the position shows further improvement as 
compared with six months ago. The call for railway 
rolling stock has broadened. Wheels, axles, springs. 
tyres and buffers are good selling media, while producing 
works are operating to capacity. India and South Africa 
are good customers, and there is a tendency for sales to 
South America to increase. Armament-making works 
are busy. Shipbuilding requisites reach a substantial 
level. Sustained activity is reported in the production 
of iron and steelworks equipment. Rolling mills, forges, 
and hydraulic presses are on order for despatch to various 
parts of the country. A very large pea cannery has been 
erected at Sheffield, embodying much interesting engi- 
neering equipment. The boiler house has two 30-ft. 
Lancashire boilers, working at 100 Ib. per square inch 
pressure; they are equipped with economisers. The 
plant includes two electrically-operated machines which 
weigh the peas, open the gs, fill them with peas 
and seal the cartons. Sheffield Junior Chamber of 
Commerce has issued a report after a year’s investigation 
into “‘ The Future Industrial Development of Sheffield.” 
The report stresses that here is enormous scope in the city 
for new industries, citing the manufacture of stainless 
steel as an example. Prospects are stated to be good for 
the production of aero engines and parts, tin boxes and 
cans, machine tools, metal furniture and equipment. 
Attention could also be paid, adds the report, to the 
manufacture of abrasive wheels and synthetic products 
The tool-making branches are busy. Orders are coming 
to hand in increasing volume. Not only is the home 
call considerable, but business is definitely reviving on 
export account. Agricultural implements and maehine 
parts are in request by the Colonies and Dominions. 
Engineers’ small tools and machine tools are progressive 
media. Files are a good market despite the fact that 
sales to Russia and Spain show a decline. 


South Yorkshire Coal Trade.—The inland demand for 
coal has been maintained. Industrial fuel is in heavy 
request, and steelworks and ironworks are good buyers 
Small coal is in short supply and electricity generating 
stations are big consumers of this type of fuel. The 
house-coal market is reviving, and stocks at both colliery 
sidings and merchant depots are diminishing. Foundry 
and furnace coke are progressive lines. The export 
market is firmer than for some weeks past. Forward 
buying is being entered into, while more inquiries are 
circulating. Quotations are: Best branch hand picked, 
28s. to 298. 6d; best South Yorkshire, 25s. 6d. to 
278. 6d.; best house, 22s. to 24s.; best kitchen, 19s. 6d. 
to 2ls.; best Derby selected, 24s. 6d. to 25s. 6d. ; best 
Derby seconds, 22s. to 24s. ; best Derby brights, 20s. 6d. 
to 22s.; best large nuts, 19s. 6d. to 20s. 6d.; and best 





South Kensington, London, 8.W.7, and will remain 
open until October 31. 





kitchen nuts, 18s. 6d. to 19s. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron branch of trade are hardly as stringent as they 
have been, but new business is still almost impossible. 
Makers are virtually off the market, but they are under- 
stood to have slightly reduced their embarrassing over- 
due delivery obligations. Foundry owners are receiving 
regular supplies, under producers’ system of rationing, 
on a scale that covers urgent current requirements, but 
they complain that owing to the meagre make, they are in- 
convenienced by having to depend largely on day-to-day 
deliveries. In their anxiety to accumulate stocks for 
emergencies, they are keen to draw supplies from else- 
where, and have succeeded in purchasing a few cargoes 
of Continental iron at, it is stated, prices little above 
quotations for local products. Further buying of foreign 
iron is, however, not easy. Prospect of enlargement of 
supply of Cleveland pig is remote. Fixed minimum 
prices remain on the basis of No. 3 Cleveland iron at 101. 
delivered to firms within the Tees-side zone. 

Hematite.—Distribution of East Coast hematite brands 
of iron among home consumers continues heavy. Re- 
quirements of makers’ own works absorb a large pro- 
portion of the supply, but producers are able to satisfy 
needs of home users and to spare a little tonnage for 
shipment to the Continent against old contracts. They 
are selling sparingly, however. Local regular customers 
report a few small purchases for early delivery. Buyers 
are prepared to negotiate extensively for bee yr over 
periods ahead, but producers are not disposed to discuss 
forward business. Market quotations are ruled by No. 1 
hematite at 123s. delivered to areas in North-East 
England and in Scotland. 

Basic Iron.—Further buying of basic iron from distant 
manufacturers is not unlikely, as the large output of 
‘Tees-side plant does not meet the huge needs of local 
steelworks. The quotations of 100s. for Cleveland basic 
is purely nominal, no iron being available for the market. 

Foreiqn Ore.—New business in foreign ore is as difficult 
as ever to put through. Odd transactions, after indi- 
vidual bargaining, are reported on terms that are not 
ascertainable, and imports under running contracts 
continue adequate and satisfactory. 

Blast-furnace Coke.—The heavy make of Durham 
blast-furnace coke is passing steadily into use. There 
are buyers of good medium qualities at 42s. delivered to 
local users, but makers are not keen to embark on extensive 
commitments. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers cannot cope fully 
with customers’ ceaseless demands for larger deliveries 
under running contracts. Home and overseas buyers 
would readily place forward business, but in the present 
congested state of order books, producers are unwilling 
to undertake further responsibilities. Supply of steel 
semies continues to improve. Home produc«rs are turn- 
ing out full tonnages and imports from the Continent 
are increasing, but operations at consuming works are 
still restricted by inadequate deliveries. Record out- 
puts of finished steel are insufficient to meet demands of 
customers. Makers are concentrating on producing 
material most urgently needed. Among the principal 
market quotations for home trade are: Common iron 
bars, 131. 5s.; steel bars, 111. 10s.; soft steel billets, 
Tl. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 28. 6d.; steel constructional rivets, 161. 5e. ; 
steel boiler plates, 111. 18s. ; steel bridge, ship and tank 
plates, 111. 8s.; steel angles, 111. 0s. 6d.; steel joists, 
lll. Os. 6d.; tees, 121. Os. 6d.; heavy sections of steel 
rails, 101. 28. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 151. 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 191. 10s. 

Imports of Iron and Steel.—September imports of iron 
and steel to the Tees from foreign ports and coastwise 
were the largest of any month this year, totalling 11,405 
tons, the increase being due to the arrival of a heavy 
exceptional cargo of Canadian basic iron. Last month’s 
unloadings were composed of 7,043 tons of pig-iron, 
3.739 tons of crude sheet bars, billets, blooms and slabs, 
ind 623 tons of plates, bars, angles, rails, sheets and 
joists. August unloadings amounted to 4,900 tons, 
410 tons being pig-iron, 4,259 tons crude sheet bars, &c., 
and 231 tons plates, bars, angles, &c. In the pre-war 
month of September, 1913, aggregate imports reached 
only 1,164 tons, comprising 1,115 tons of pig-iron, 9 tons 
of rng sheet bars, &c., and 40 tons of plates, bars, 
4angies, &c. 

lron and Steel Shipments.—The outstanding feature 
of last month’s iron and steel shipments from the Tees, 
was the 9,171 tons loadings of pig-iron for foreign 
destinations—the largest monthly clearances for over- 
seas since October, 1930. There was, however, a decrease 
in loadings for coastwise ports, and the total for home 


and foreign areas was only 341 tons more than in August. 
September exports of manufactured iron and steel were 
10,000 tons below loadings in the previous month. Total 
shipments in September amounted to 43,182 tons, of 


which 10.461 tons were pig-iron, 1,630 tons manufactured 
'ron, and 31,091 tons steel. Of the pig-iron cleared, 
1.290 tons went coastwise and 9,171 tons to foreign ports ; 
of the manufactured iron, 737 tons went coastwise and 
S93 tons abroad; and of the steel 15,844 tons went 
coastwise and 15,247 tons overseas. Denmark took the 
largest supply of pig-iren, receiving 3,540 tons; while 
Finland aecepted 1,350 tons; Sweden, 882 tons; Bel- 
vium, 875tons ; Scotland, 840 tons ; and the Netherlands, 
‘30tons. The largest buyer of manufactured iron was the 


Union of South Africa with 334 tons, Federated Malay 
States being second with 306 tons, and Ceylon third with 
The Union of South Africa received 3,057 tons 


310 tons. 


of steel and other principal importers of steel were: 
Argentina, 2,144 tons; India, 2,096 tons; Southern 
Rhodesia, 1,957 tons; Northern Rhodesia, 1,378 tons ; 
the Netherlands, 1,376 tons ; and Belgium, 1,099 tons. 

Scrap.—Heavy steel is in much request at stabilised 
prices of 69s. for No. 1 and 67s. for No. 2 quality, and the 
minimum quotation for machinery metal is 90s. Other 
descriptions of material are slow of sale, consumers being 
well bought. 

Blast-Furnacemen’s Wages.—The average net selling 
price of No. 3 Cleveland pig-iron for the third quarter 
of the year having been certified at 75s. 0-43d., wages of 
North-East Coast blast-furnacemen are unchanged at 
25 per cent. above the standard. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 


Scottish Steel Trade.—In the Scottish steel trade a 
very strong position continues to exist, and when new 
business comes along buyers are well aware that delivery 
cannot be expected within three or four months and in 
some instances six months is being named. Plant is 
being run to full ¢ ity and contracts entered into 
some time ago are deaction the whole of the current 
output and consumers are keeping up a constant pressure 
for deliveries. Although the home market is the main 
source of to-day’s business a fair tonnage is being 
shipped overseas, and recent inquiries from the Dominions 
indicate that buyers are prepared to place some very 
substantial orders if the matter of delivery and price 
can be satisfactorily arranged. The latter is of course 
a difficulty and little fresh business can be fixed up 
until the range of prices for next year is decided upon. 
In the black-steel sheet trade much activity is general 
and makers have sufficient orders on hand to ensure 
steady employment for months ahead. Prices are 
unchanged and are as follows: Boiler plates, 111. 18s. 
per ton ; ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. 
per ton; medium plates, 131. per ton; black steel- 
sheets, No. 24 gauge, in minimum 4-ton lots, 151. 15s. 
per ton ; and galvanised corrugated sheets, No. 24 gauge, 
in minimum 4-ton lots, 191. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable~ 
iron trade of the West of Scotland have not changed, 
and as supplies of raw material are at present quite 
satisfactory, activity at the various works is very marked. 
Order books are well filled and the outlook for the re- 
mainder of the year is very encouraging. The re-rollers 
of steel bars continue to be fully employed and the 
work on hand represents many months of activity. The 
following are the current quotations: Crown bars, 
131. 158. per ton for home delivery, and 131. 5s. per ton 
for export ; re-rolled steel bars, 11/. 18s. per ton for 
home delivery, and 111. per ton for export ; No. 3 bars, 
131. 5s. per ton and No. 4 bars, 13. 15s. per ton, both 
for home delivery. 

Scottish Pig-Iron Trade.—No falling-off has taken 
place in the demand for Scottish pig-iron and the output 
of the 16 furnaces in blast is going rapidly into consump- 
tion. No stocks are held and there is a very steady 
pressure for supplies from all consumers. Prices are 
unchanged and are as follows: Hematite, 61. 3s. per 
ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
at the steel works ; and foundry iron, No. 1, 5l. 15s. 6d. 
per ton, and No. 3, 5l. 13s. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 2, only amounted to 22 tons, all 
coastwise—20 tons going to Bristol and 2 tons to Liver- 
pool. During the corresponding week of last year, the 
figures were 135 tons overseas and 298 tons coastwise, 
making a total shipment of 433 tons. 

Shipbuilding.—The Scottish shipbuilding industry is at 
present in a very satisfactory condition and — 
very few new contracts have been placed recently the 
amount of work on hand is very considerable. The 
scarcity of orders for new tonnage is perhaps largely due 
to the high costs at the present time and owners openly 
state that on to-day’s prices they cannot see a margin 
and are content to wait for a time before committing 
themselves. The output last month from the various 
districts amounted to 19 vessels totalling 56,693 tons, 
which was the largest return for any month this year. 
The following are the details for September, and also for 
the year to date :— 








September, Nine months, 
1937. 1937. 

a . ee, 

Vessels. Tons. Vessels. Tons. 

The Clyde ... = «6 44,517 76 4 ©6253,611 
The Forth ... Bos 3 6,719 17 29,639 
TheTay ...  ..- 1 4,637 5 18,840 
The Dee... one 1 820 7 3,048 
Totals -- 19 56,693 105 305,138 


The Clyde output for September is the best monthly 
total for this year and is-almost 4,000 tons higher than 
the April re, which was over 40,000 tons. The output 
was ied and the 14 vessels included cargo and 
Admiralty tonnage. 

Shipbuilding Contract.—Messrs. William Denny and 
Brothers, Limited, Dumbarton, have received an order 
from Messrs. Elder, Dem r Lines, Limited, for a twin- 
screw motor ferryboat 130 ft. in length. 








British CoaL in Denmark.—Of the 337,709 metric 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6.30 p.m., Storey’s-gate, S.W.1. Informal Meeting. 
“The Advantages of Group Drives,”’ by J. Hornsby. 
South Wales Branch: Tuesday, October 12, 6 p.m., 
Royal Metal Exchange, Fisher-street, Swansea. ‘* The 
Training of Apprentices for the Engineering and Allied 
Industries,” by Mr. G. Thompson. East Midlands 
Branch: Tuesday, October 12, 7 p.m. University 
College, Nottingham. ‘The Fatigue of Metals,” by 
Professor C. H. Bulleid. London : Wednesday, October 
13, to October 15. Central Hafl, Westminster, S.W.1. 
Discussion on Lubrication and Lubricants. Wednesday, 
October 13, at 2.30 p.m. Opening Meeting. Discussion 
of Papers of Group I—Journal and Thrust Bearings. At 
8.30 p.m. Conversazione. Science Museum, South Kens- 
ington, 8.W.7. At 9p.m. Opening of Exhibition at Science 
Museum. Thursday, October 14, 10 a.m., Storey’s-gate, 
8.W.1. Discussion of Papers of Group Il—Engine 
Lubrication. At 2.30 p.m. Discussion of Papers of 
Group III—Industrial Applications. Friday, October 15, 
10 a.m. Discussion of Papers of Group 1V—Properties 
and Testing. North Western Branch : Thursday, October 
14, 7.15 p.m., Engineers’ Club, Manchester. ‘‘ Machine 
Tool Research as it Affects Milling Machines,’’ by Mr. 
C. F. Roby. Yorkshire Branch : ursday, October 14, 
7.30 p.m., Hotel Metropole, Leeds. Discussion on 
‘The Use of Steant for Power and Industrial Purposes,” 
by Mr. J. Belliss. 

InstrirutrE or Meraus.—Sheffield Local Section : 
To-night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘‘ Some Recollections of the Nickel Industry,” 
by Mr. W. R. Barclay. Scottish Local Section : Monday, 
October 11, 7.30 pm. Institution of Engineers and 
Shipbuilders in Scotland, 39, Elmbank-crescent, Glasgow. 
Chairman’s Address, by Mr. H. Brown. Swansea Local 
Section: Tuesday, October 12, 6.30 p.m., Y.M.C.A., 
Swansea. Chairman’s Address, ‘“‘The Application of 
Science to the Non-Ferrous Industry,”” by Me H. Davies. 
North-East Coast Local Section : ‘Tuesday, October 12, 
7.30 p.m., Armstrong College, Newcastle-on-Tyne. 
Chairman's Address by Mr. C. E. Pearson. Birmingham 
Local Section: Thursday, October 14, 7 p.m., James 
Watt Memorial Institute, Birmingham. Joint meeting 
with the Iron and Steel Institute. London Local Section : 
Thursday, October 14, 7.30 p.m., Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 
S.W. Chairman’s Address by Dr. H. J. Gough. 


INSTITUTION OF AUTOMOBILE ENGINEERS. Derby 
Centre: Monday, October 11, 7.30 p.m., Rolls-Royce 
Works, Nightingale-lane, Derby. Presidential Address 
by Major-General 8. Capel Peck. Also at Coventry 
Centre: Tuesday, October 12, 7.30 p.m., King’s Head 
Hotel, Coventry. 

InstiruTION oF ELxcrrica, ENGiIngERs.—North 
Midland Centre: Tuesday, October 12, 7 p.m., Hotel 
Metropole, Leeds. Chairman’s Address by Mr. J. G. 
Craven. Scottish Centre: Tuesday, October 12, 7.30 
p-m., The Engineers’ Rooms, 39, Elmbank Crescent, 
Glasgow, C.2. Chairman’s Address by Major H. Bell. 

Norta-East Coast InstiTuTIon or ENGINEFRS AND 
Suresurtpers.—Friday, October 15, 6 p.m., Literary 
and Philosophical Society, Newcastle-on-Tyne. Annual 
General Meeting. Presidential Address, by Professor 
C. J. Hawkes. 


For meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











CONTRACTS. 


Messrs. HeENAN AND Frovupr, Limirep, Worcester 
Engineering Works, Shrub-hill, Worcester, have received 
an order from the Russian Government for dynamo- 
meters and wind-tunnel equipment for use in connection 
with aero-engine testing. 

Messrs. C. M. Hitt anp Company, Coventry House, 
South-place, London, E.C.2, on behalf of Messrs. 8S. A. des 
Ateliers de Construction de Familleureux, Familleureux, 
Belgium, have received an order from the South African 
Railways and Harbours Board for 300 four-wheeled, 
3-ft. 6-in. gauge, cattle wegons. 








LAUNCHES AND TRIAL TRIPS. 


“ Crry or Capge Town.’’—Twin-screw passenger and 
cargo steamer; steam turbines and single-reduction 
gearing. Trial trip, September 24. Main dimensions, 
496-2 ft., by 62-3 ft., by 31 ft. Built and engined by 
Messrs. Cammell Laird and Company, Limited, Birken- 
head, for Messrs. Ellerman Lines, Limited, Liverpool. 








Castine or A 230-Ton Sreet Incor.—In 1932, in 

nse to the demands made by the heavy engineering 
industry, Messrs. English Steel Corporation, Limited, 
Vickers Works, Shefficid, produced a 175-ton steel ingot. 
This, in itself, constituted an achievement, but now the 
firm has gone a step further and has produced a 230-ton 
ingot. It is octagonal in section, approximately 25 fv. 
long, by 10 ft. across the corners, and was made in a 
chilled mould. The ingot necessitated the use of four 
acid open-hearth furnaces, which had to be carefully 
worked to bring the bath of the furnace, in each case, 
to the desired condition at a definite time, so that 
ge should be uninterrupted. The ingot, which will 

made into large forgings in connection with the 
Government defence programme, is to be brought to 








tons of coal imgoens by Denmark during June, 283,740 
tons were supplied by Great Britain. 


the requisite temperature in a reheating furnace prior 
to forging under a 7,000-ton press. 
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THE DALMARNOCK POWER STATION OF THE GLASGOW CORPORATION. 
MAJOR H. BELL, 0.B.E., M.LE.E., CHIEF ENGINEER. 


(For Description, see Page 397.) 
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PLATE XXVII ENGINEERING. Ocroper 8, 1937. 


THE CHAMBON RESERVOIR, ISERE, FRANCE. 


(For Description, see Page 391.) 


41. CompLetep Dam, SHowrna Route NATIONALE No. 91. 


Fic. 42. ComMpEeNsATION RESERVOIR UNDER CONSTRUCTION. 


(To face page 393 











PLATE XXVIII. 


WALLSEND. 
GLASGOW. 


ENGINEERS, 
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THERMAL INSULATION 
IN BUILDINGS. 


PRoBLEMs relating to the flow of heat through 
materials have many interesting and important 
applications in engineering, from the design of 
boilers and condensers to that of refrigerating plants. 
This is true also of building construction, where 
the advantages offered by comparatively thin walls 
are enhanced by the addition of insulation, by 
which means it is even practicable to maintain 
an interior temperature of from 10 deg. to 15 deg. F. 
below that of the surrounding air in the summer 
months. It has, indeed, been estimated that an 
annual saving of as much as 30,000,000 dols. 
would ensue from the proper insulation against loss 
of heat in residential buildings in Canada. In 
view of the enormous timber resources of the 
Dominion, and the fact that in the year 1930 its 
domestic requirements in the form of insulating 
wall-board amounted to 36,000,000 sq. ft., reckoned 
on }-in. thickness basis, it is evident that the 
industrial aspect of the subject is of national 
importance in a country which during the same 
period produced 2,000,000 cub. ft. of insulating 
“ fillers” for cavity walls. Obviously, architects, 
as well as engineers will, in the future, require to be 
well acquainted with the theory of the transmission 
of heat through materials of construction, particu- 
larly in countries where the cost of fuel is high. 
Although the general laws governing the subject 
are fairly well known, they are by no means easy 
to apply when it is a case of composite materials, 
containing, as they commonly do, cavities and 
variations in the surface finish. Even a homoge- 
neous material may possess a wide range of thermal 











properties, as its conductivity depends mainly 


on the percentage of moisture, the mean tempera- 
ture difference, and the density of the substance. 
Further, the straight-line relation between tempera- 
ture and heat transfer ceases to hold with some 
materials if a mean temperature of 100 deg. F. 
is exceeded. Hence, careful consideration must 
be given to the choice of the data needed in the 
calculations, especially when the problem refers to 
external walls, for which account must be taken of 
the effect of wind. 

Experimental investigation in this connection 
is conducted with two main types of apparatus, 
known as the “hot plate” and the “hot box,” 
by the aid of which it is possible to derive sufficient 
data for all practical purposes. Recent work on 
these lines has been carried out at the University 
of Toronto by Professor E. A. Alleut and Mr. F. G. 
Ewens, and is described in a pamphlet entitled 
Heat Insulation as Applied to Buildings and 
Structures, issued in the form of Bulletin No. 149 
of the Faculty of Applied Science and Engineering 
School of Engineering Research in the University 
of Toronto. The work of these investigators 
reveals, inter alia, probable reasons for the want of 
agreement in previously published information 
on the subject. For example, in examining fibrous 
materials and glass-wool at temperature differences 
which exceeded 70 deg. F., it was found that the 
direction of temperature change affected the results ; 
if the change was from a higher to a lower tempera- 
ture difference, the figure obtained was greater 
than that given when the change was in the opposite 
direction. In tests with soft or compressible 
materials the density and contact-resistance of the 
specimen was naturally affected by the pressure 
applied to the plates, so that it is advisable to 
standardise this variable, say within the range of 
35 Ib. and 45 lb. per square foot ; with specimens 
of fibre-board it is suggested that the intensity 
might be increased to within the limits of 45 lb. 
and 65 Ib. per square foot. 

Another possible source of error is the time-effect, 
in which connection the authors of the report 
remark that in their opinion at least 6 hours should 
be allowed to elapse from the start of a test before 
readings are taken, even with small plates and thin 
specimens—that is to say there is a time-lag, as is 
otherwise obvious in view of the fact that the effi- 
ciency of insulation increases with the thickness of 
the material used. The point may be elucidated 
by reference to figures obtained in some of the experi- 
ments, which demonstrated that the value of 
2-in. fibre-board was approximately 23 per cent. 
greater than that of }-in. board of the same sub- 
stance. In a matted material, consisting of grass 
and other fibres stretched between layers of paper, 
the difference was much greater, being about 50 per 
cent. A still more striking illustration of this effect 
is afforded by an unheated building in Toronto, 
in which, due to the use of thick insulation alone, 
the temperature inside is said never to fall below 
30 deg. F. even when the outside temperature may 
be as low as 17 deg. F. below freezing. Another 
matter for consideration in respect of standardisation 
is the ratio of thickness to area of the specimens, 
a perusal of the report indicating that this ratio 
influenced the apparent conductivity of glass-wool, 
aluminium foil, and fibre-board, to mention a few 
typical materials. 

That a considerable amount of interest in this 
subject is in evidence on the American continent 
generally at the present time, owing, no doubt, 
to the wide variations in temperature encountered 
in those regions, is evidenced further by the work of 
Professors F. B. Rowley and A. B. Algren, at the 
University of Minnesota. These two investigators 
have recently published some of their results in Bul- 
letin 12 of the Engineering Experiment Station in 
the University of Minnesota under the title Thermal 
Conductivity of Building Materials (Oxford Univer- 
sity Press; price 7s.). This report, in addition to 
supplementing the research already referred to, 
contains an instructive account of experiments 
on the thermal properties of concrete walls, which, 
though excellent in the way of construction, may 
have the disadvantage of high thermal conductivity 
when ordinary aggregates are used. A practical 
value is attached to the information given, since 
it throws light on the various procedures by which 
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the thermal characteristics of concrete walls can 
be improved, as, for instance, by changing the nature 
of the aggregates, constructing the walls with air 
spaces of different shapes, applying a special surface 
finish, or adding insulating material to the wall. 
Generally, aggregates having a low density will 
result in lower thermal conductivity than aggregates 
with a high density, but in particular circumstances 
a low density may be accompanied by excessive 
porosity, which may facilitate the transfer of heat 
by the circulation of air in the small cavities. This 
can be prevented, to an extent that depends on 
the material employed, by surface treatment, 
to reduce the porosity. 

For reasons of economy, Cav ities or air spaces are, 
however, frequently employed in walls, either as 
continuous between two surfaces or as 
irregular-shaped cavities in concrete block construc- 
\ distinction must be drawn between these 
forms, for in the first type heat is transmitted mainly 
by air ciréulation, while in the second it is due 
partly to this and partly to propagation in the 
solid material surrounding the core. It follows, 
then, that with a material of high thermal conduc- 
tivity the effectiveness of air spaces as insulators 
may be materially reduced if the cavities are not 
properly designed. Speaking broadly, in narrow 
air spaces, such as are commonly used in refrigera- 
tion practice, the heat transmitted by conduction 
and that propagated by convection 
increases with increase in the length of the cavity, 
the height and width remaining constant ; radiation 
is sensibly constant under these conditions. When 
wide cavities are involved, as in hollow walls, it is 
to avoid vertical ** flues,” 
since they clearly make for an increase in the losses 
It is, however, possible to effect 


spaces 


tion. 


des reascs 


advisabl passages or 
due to convection. 
notable reductions in the losses associated with air 
spaces, by filling them with powdered materials, 
but it is well to notice that the efficiency of such 
treatment depends not only on the kind and amount 
of insulation used in the process, but also on the 
shape of the cavity and the total quantity of 
heat which may pass through the non-treated part 
of a specified wall. As an indication of the gain 
which can be obtained in this manner, it may be 
added that a filling of granulated cork resulted 
in the heat transfer being reduced by nearly 46 per 
cent. in the case of a hollow 8-in. cinder-block, and 
this figure was slightly increased for a 12-in. block 
of the when the same kind of filling 
was placedina 12-in. wall constructed of Haydite, 
the heat-loss was diminished by as much as 57 per 


same ty pe ; 


cent. 

When referred to walls in general, the experimental 
results indicate the need for separate examination 
of what may be called internal partitions on the 
one hand, and external walls on the other. This is so 


because radiation, conduction and convection 
operate together in the transfer of heat across a 
cavity. ‘These phenomena are, of course, influenced 


by different factors, radiation being affected by the 
shape, temperature and emissivity of the surface 
while conduction and convection are 
controlled by the nature of the surface and the 
movement of the air in with it. Hence, 
the relative order of importance of these modes 
of heat transmission varies according to the form 
ind construction of a wall. There are also other 
factors, as is suggested by the effect of the size 
and arrangement of the fibres on the conductivity 
of fibrous materials; moreover, most fibrous 
materials of vegetable origin will absorb moisture 
from the atmosphere, even up to about 10 per cent. 


concerned, 


contact 


by weight in extreme cases. Experiments must, 
therefore, be conducted with perfectly dry specimens 
if consistent results are to be obtained, as the 


conductivity usually increases in direct proportion 
to the percentage of moisture present. Errors 
associated with this source were carefully avoided 
in the tests undertaken at Toronto, by heating all 
the specimens in a_ thermostatically-controlled 
oven for at least 24 hours before testing in the hot 
plate apparatus. Clearly this is a point which 
merits attention in work connected with refrigera- 
tion, where the moisture is liable to freeze and thus 
aggravate the trouble. 

Analogues undoubtedly throw a_ penetrating 
light on the inter-relations between the complex 
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group of variables which are thus involved in the 
general problem of heat transmission through solid 
materials. For instance, in insulating materials 
of a fibrous nature the conductivity is usually 
improved by laminating and arranging the fibres 
so that their direction is mainly perpendicular 
to that of heat flow. An analogous case is presented 
by reinforcement- or tie-bars with the ends embedded 
in a material having a high conductivity, and which 
pass through an air space, owing to the ease with 
which heat is transmitted through the metal ; 
here the effect of such rods becomes more and more 
significant as the thermal conductivity associated 
with the cavity is diminished. Consequently, in 
order to attain the maximum insulating effect, 
the sectional area of the rods should be as small as 
is consistent with the structural requirements. In 
this sense the subject of insulation against loss of 
heat depends on a balance of considerations, the 
inclination of which is a decisive factor in the 
application of the theory to practice. 








COLOURED MOTOR-CAR 
HEADLIGHTS. 

Most engineers, we suppose, could quote from 
their own experience examples of the persistance of 
an erroneous idea the fallacy of which has been 
proved to the satisfaction of a few long before it has 
been generally admitted. A further example is 
afforded by the use of yellow headlights for motor 
cars, which thousands of motorists and some import- 
ant transport organisations believe to have distinct 
advantages in comparison with a white light of the 
same power for driving at night or in a fog. This 
may be due to some effect of mass psychology 
which suggests that what so many believe must be 
true, or to an wsthetic preference to the colour, but 
that the advantages are either non-existent or 
negligibly small appears to have been proved beyond 
question. Forexample, a resolution passed at a meet- 
ing of the International Commission on Illumination 
in 1935 was as follows: “ Experiments carried 
out in different countries have confirmed that 
no advantage is to be obtained by the use of coloured 
light for driving in fog.” This resolution and this 
country’s contribution to the investigations on which 
it was based, were referred to in a paper read by 
Dr. W. S. Stiles before Section G of the British 
Association at the Blackpool Meeting in 1936, 
which was reprinted in ENGINEERING, vol. cxliii, 
page 50 (1937). The discussion on this paper, and 
some other relevant matter, will be found on pages 
372 and 399 of the previous volume. 

Our reason for referring again to this matter is 
that a report* on the subject has just been issued 
by the Illumination Research Committee of the 
Department of Scientific and Industrial Research, of 
which Committee Dr. C. C. Paterson is chairman. 
In drawing up this report the Committee have 
considered the evidence provided by numerous 
British and foreign investigators, both for and 
against the various advantages claimed for the use 
of headlights emitting coloured lights. The prac- 
tical issues are put in the form of four questions, 
each of which is discussed in a separate section of 
the report. The questions are as follows :—{1) Can 
the driver of a car at night see better if he uses 
headlights emitting coloured light; (2) is the 
disturbance of a driver's vision by the headlights of 
other cars reduced if they coloured lights ; 
(3) can a driver see objects at a greater distance in 
mist or fog if he uses headlights emitting coloured 
lights; and (4) can the occurrence of coloured 
objects and backgrounds be turned to advantage 
by using headlights emitting coloured lights ? 

These questions are all answered in the negative, 
although in some cases there is a slight qualification. 
It is pointed out, for instance, regarding the first 
question, that according to a recent investigation a 
small advantage in the detection of contrasts of 
brightness is secured by the use of a yellow filter, 
although this result is inconsistent with those of 
earlier investigators. There is evidence also that a 
slight increase in the power of the eye to perceive 


use 


* The Use of Coloured Light Motor Car Headlights — 
Dlumination Research Technical Paper No. 20. 
H.M. Stationery Office. Price 9d. 
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details of a pattern in black and white results from 
the use of yellow light obtained from white light 
by means of a filter. The increase, however, js 
thought to be too small to have any practical 
significance. 

In answer to the second question, the Committee's 
conclusions are that there is no evidence that the 
power of the eye to perceive contrasts of brightness 
in the presence of a dazzling light is enhanced if 
similar colour filters are placed over the dazzling 
light and over that which illuminates the objects 
viewed. It appears, however, that if a yellow 
light is used, the time which the eye takes to react 
in the presence of, or after exposure to, a dazzling 
light is slightly reduced, but the reduction only 
amounts to 0-03 second or 0-04 second in reaction 
times of the order of 0-2 second, and it is doubtful 
whether this would be of any assistance in night 
driving. On this question one of the conclusions, 
although of little or no practical importance, is 
interesting. It appears that under certain labora- 
tory conditions, if the objects to be seen are illu- 
minated by white light, the dazzling effect of a red 
or yellow light may be less than that of a blue or 
white light of the same candle power. This, how- 
ever, is only true if the observer looks at a point 
some distance to the side of the illuminated object ; 
if he looks directly at the object, the dazzling effect 
is practically the same, whether the dazzling light 
be white or coloured. 

Since we may assume that the extensive use of 
coloured headlights by motorists arises mainly from 
the belief that they are of assistance when driving in 
a fog, the Committee’s conclusions regarding th 
third question are of particular interest and import- 
ance. One of these conclusions is quite definite 
“that in conditions of slight or thick fog the range 
of visibility of objects seen in the beam of the 
headlight is not increased by the use of coloured 
light obtained from the original white light by 
means of a filter.” One investigator, it is pointed 
out, finds that in clear weather the range of visibility 
of an object is increased by about 6 per cent. by the 
use of a yellow filter, but it should be explained that 
this increase was obtained at distances of the order 
of 900 ft. At the shorter distances at which a driver 
usually requires to see objects, the small advantage 
of the yellow filter is reduced. 

With regard to the fourth question, it has been 
suggested that yellow and green tints predominate 
in country districts, and consequently brightness 
contrasts would be accentuated by the use of 
yellow light. Actually, however, even if back- 
grounds were generally yellow or green, which the 
Committee do not admit, the brightness contrasts 
of objects seen against such backgrounds would be 
reduced rather than increased by the use of green 
or yellow filters in the headlights. Moreover, the 
visibility of the pattern in the background itself 
would not be improved by the use of a filter of the 
same colour as the background. 

References are given in the report to the actual 
investigations on which the Committee's conclusions 
are based, and it appears hardly necessary to adduce 
any further evidence that yellow filters fitted inte 
motor-car headlights offer no advantage to the 
motorist. Sooner or later their use will doubtless 
be abandoned in this country, unless the psycho 
logical or aesthetic factors previously mentioned are 
sufficiently strong to counteract the scientific facts. 
These factors may be even stronger in France, 
where at present the use of headlights emitting yellow 
light is compulsory. 








OCEAN SWELLS AND ABNORMAL 
TIDES. 
By J. M. Lacry, M.Inst.C.E. 


A GROUND swell is a product of wind waves hich 
are generated at some distant parts of the ocean. 
and which travel across the ocean shorewards and 
form long, low undulations, whose effects extend to 
greater depths than that of ordinary wind waves. 
They also exert greater power of transmission neér 
the bottom than short waves in the same deptb- 
The long waves formed by a ground swell on 
approaching shallow water, where the depth r 
constantly diminishing, are increased in height = 
velocity, and exert mote powerful and grea‘et 
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percussive effect on a sea wall or cliff than wind 
waves. The late Sir Maurice Fitzmaurice pointed 
out, quoting from a report by Messrs. Hawkshaw, 
Coode and Stokes, that “‘ in all estimates as to the 
intensity of storms it should be observed that long 
waves, more in the nature of heavy ground swells, 
may severely try harbour works, and that such 
waves are compatible with the absence of strong 
winds in the place itself and with comparative 
smoothness of the offing.’’* 

Mr. James Mitchell has stated that it seemed 
probable that the abnormal single wave (improperly 
designated a tidal wave) or group of waves which 
often accompany a cyclone are due sometimes to 
the rapid travel of a cyclone in a direction at right 
angles to the isobars of an abnormally steep 
gradient. There would thus be produced sudden 
and violent fluctuations of pressure on a large mass 
of water, their influence extending to great depths. 
Although the height of the waves so produced may 
not be great at the place of origin, the retardation 
and consequent piling up produced by their arrival 
in shallow water might then produce waves of 
great magnitude.t 

It was pointed out recently in these columnst 
that on the Coromandel coast of India a cyclone 
generated in the Bay of Bengal whose centre crosses 
that coast to the south of any station on the coast 
has a far greater destructive force on the coast 
and on any structure built into the sea than a 
cyclone whose centre crosses the coast north of the 
station. A description was also given of the great 
wave, called a “tidal wave,’’ which swept some 
17 miles inland north of the Kistna River and 
destroyed the town of Masulipatam on November 1, 
1864. 

The damages to the Madras Harbour in 1881 
and in 1916 were due to cyclones whose centres 
crossed the coast some 100 miles south of Madras. 
The effect of an ocean swell combined with the 
forces due to the direct action of wind waves was 
exemplified in the damage caused to the Madras 
Harbour in November, 1881. 

Pharaoh’s Atlas and Gazetteer of South India 
gives soundings at low water, taken with great 
care and precision, at the Madras roadstead previous 
to the construction of the harbour. The sea bed 
consisted of a large bed of shifting sand extending 
as far as 6 fathoms, beyond which the bed of the 
sea was stiff blue clay with a small depth of firm 
sand on it. Depths at low water were : at 1,000 ft. 
from the shore line, 4 fathoms; at 2,000 ft., 
6fathoms ; at 3,000 ft.,8 fathoms ; and at 6,000 ft., 
9 fathoms ; the contours ran almost parallel with 
the shore line. The beach slope is steep, and there 
is always a heavy surf breaking on the shore. 
Observations show that in the south-west monsoon 
the strike of the waves on the coast never exceeds 
an angle of 30 deg. with the shore line, and the 
reverse is the case in the north-east monsoon. 
lhe tidal range is 3 ft. at “full and change,” 
and 14 ft. to 2 ft. at ordinary tide ; the maximum 
range in a year is 5 ft. 

The cyclone of November 12, 1881, originated 
somewhere in the vicinity of the Nicobar Islands 
and travelled from east to west in a north-westerly 
direction, thus crossing the Bay of Bengal in its 
widest part. Its centre crossed the Coromandel 
coast near Pondicherry, some 100 miles south of 
Madras. The storm had apparently exhausted its 
greatest force while crossing the Bay of Bengal, 
which accounted for the high destructive seas, 
far beyond what might be expected at Madras 
from the meteorological conditions obtaining there. 
The sea originating on the advancing north side 
of the cyclone, and propelled by it on to the 
harbour works, was high and destructive. The 
wind waves came with great regularity from a 
direction a little north of east, the breakers being 
parallel to the north face of the pier. The effect 
of the storm was to cause a confused sea; the 
ocean swell from approximately south of east, 
reflected from the harbour arms meeting the wind 
waves, set up a confluent wave which closely 
hugged ** the elbow,” following it round and tearing 
up the blocks, so that the outer row fell outwards 


“ Proc. Inst. C.E., vol. ecx, page 32. 
t Ibid., vol. cex, page 46. 
+ See ENGINEERING, vol. exlii, page 178 (1936). 


and the inner row inwards. At the “‘ face the piers 
rocked and fell inwards. The side piers, not being 
exposed to the direct action of the waves, were not 
damaged. The height of the sea generated was so 
great that the waves poured over the harbour arms 
and caused a rush of water seawards through 
the harbour entrance [e.g., the original eastern 
entrance]. Further details are given in the 
Records of the Government of India P.W.D., Serial 
No. 5, 1885: Papers on the Madras Harbour. 

Table I below gives the meteorological conditions 
at Madras on November 12 and 13, 1881. 

The sea was getting up on the night of November 
11, and the principal damage to the harbour took 
place before noon on the 12th. The greatest 
barometric depression showing the near approach 
of the centre of the storm, was about 2 p.m. on 
the 12th. The wind increased in force up to 2 a.m. 
on April 13, after which it declined. The further 
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history of the harbour is given in Proceedings of the 
Institution of Civil Engineers, vol. exe, page 89, 
et seq. 

It is interesting to note that on October 31, 1888, 
a cyclonic storm of exceptional severity crossed 
the coast a little north of Madras. The maximum 
velocity of the wind registered at Madras was 
80 m.p.h. The force of the wind at Chingalput, 
30 miles distant from Madras, was powerful enough 


TaBLe I. 
| per 
oe | - Wind 
November, 1m; | Wind | 
Time. . | Velocity. 
881. direc 7 
1881 | Direction, | M.p.h. 
2.30 p.m. N.W. by W. 20 
3.30 p.m. N.W. 29 
Saturday, 12th 6.30 p.m. N.N.W. 23 
7.45 p.m. N. 27 
| 8.30 p.m. N.N.E. 30 
‘10.45 p.m. N.E. 31 
} (1.15 a.m. E.N.E. 33 
} | 2.30 a.m. E. 25 
ek id 4.30 a.m. E.S.E. | 18 
Sunday, 13th 7.30a.m. | 8.E. 14 
| | 9.30 a.m. 8.8S.E. 14 
' 10.30 a.m. Ss 15 


to overturn a metre-gauge train of the South Indian 
Railway. Little damage was done to the harbour. 
The destruction of the monolith at the extreme 
end of the breakwater arm of the north-east 
entrance of the Madras harbour, which was under- 
mined and collapsed in the cyclone of November, 
1916, is described in Proceedings of the Institution of 
Civil Engineers, vols. ccvi, page 1, and ccx, page 1. 
Coringa in 1787 was an important port on the 
east coast of India. Situated then at the mouth of 
the Godavery River, it was sheltered from the 
south-west monsoon by a sand spit thrown out by 
the Godavery River, and also had the great security 


“So soft was the mud that vessels driven from 
their anchors would escape any serious damage, 
and could on return of fair weather be warped off 
and rendered seaworthy without the necessity of 
going into dock.’’* 

The East India Company at that time, owing to 
the difficulty of navigating the Hoogly River by 
ships, were seriously considering Coringa as the 
principal port on the east coast; and Mr. M. 
Topping, the Government astronomer, was deputed 
to report on the possibilities of Coringa as their 
chief port. 

In a letter to Mr. Alexander Dalrymple, of 
London, Mr. Topping describes the inundation of 
the coast at Coringa by a tidal wave on May 20, 
1787. He ascribes the causes to: (1) a violent and 
long-continued gale from the north-east at the time 
when the south-west monsoon should prevail and 
had actually set in many weeks previously, checking 
the northerly current and forcing the water back 
upon the coast ; (2) the situation of Coringa in a 
recess or cul-de-sac of the bay ; (3) the transit of 
the moon, the inundation occurring at spring tide 
and at new moon. He states that the moon had 
just passed her perigee; her declination was 
22 deg. N.,so that she passed the meridian for several 
days very near the zenith of Coringa. He gives the 
position of the moon at noon for May, 1787, as in 
Table IT. 


Tasie LI. 


Moon's 
May, 1787. Northward Hr. Paralax. 
Declination. 
! 
Deg. min. | ’ 
15th .. ii aan 15 19 60 31 
16th .. - as 19 44 61 6 
17th .. én - 22 53 61 23 
18th .. i. e* 24 24 61 22 
19th .. ee ee 24 1 61 2 
20th (day of inunda- 
° > 


tion) ‘| 22 5 60 27 


In short, Mr. Topping states, there happened at 
that fatal junction a combination of almost every 
cause that could have a tendency to elevate the 
water of the sea, besides the most powerful one of 
all, the furious gale which blew during six days 
without intermission. 

The accompanying chart shows Coringa harbour 
in 1848, and indicates the advance of the Godavery 
delta. Coringa is now inland, and no longer a 
port for large vessels; that function was usurped 
by Cocanada, which in turn is being slowly silted up. 
In 1855, Captain C. Biden, chief master attendant 
at Madras, who was sent to report on the ports of 
the Madras coast, speaks of a great inundation of 
the sea and force of tempest which devastated the 
country around Cocanada in 1833. 

High Tide in the Thames on December 1, 1936. 
On November 29, 1936, the weather chart of the 
British Isles shows a large anticyclone to the south- 
west of the British Isles and a deep depression 
centred east of Jan Mayn (an island lat. 70 deg., 
long. 0 deg.) moving eastwards. On November 30 
the depression was over Norway, with the baro- 
meter falling rapidly; and on December 1 the 
deep depression had moved over south-east Scandi- 
navia, causing steep gradients across the British 
Isles, viz., high pressure 1,030 m.b. off the extreme 
south-west corner of Ireland to the deep depression 
of 968 m.b. over south-east Scandinavia. On 
December 2 the depression had moved into the 
Baltic Sea. Gales and abnormal tides occurred 
on the east coast of England, causing considerable 
damage, and an abnormal tide flowed up the 
Thames. At Margate the harbour master has 
reported that on December 1, at 1.31 p.m., the 
tide was exceptionally high, and 16 ft. was registered 
on the tide gauge at the end of the stone pier, 
Margate harbour. Mean spring tides at Margate 
average 11} ft. to 12 ft. at high water.| ‘Table IIT 
on page 408, shows the predicted and actual tides 
at the Tower pier. 

Thus on the morning of December 1, low water 
at 9.48 a.m. was 2 ft. 2 in. above the predicted 
height, and high water at 3.32 p.m. was 2 ft. 24 in. 


* Harbours and Ports of the Northern Circars. Records 
of the Madras Government. 








of a muddy bottom and very good holding ground. 


t See ENGINEERING, vol. cxlii, page 180 (1936). 
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above the predicted height, or 1 ft. 94 in. below the 
high tide level on the night of January 6-7, 1928. 
On December 4, 1936, an intense depression near 
Shetland was moving east to south-east. On 
December 5 the deepening depression was off the 


France II. 
Datum 
Datum.) 


Tower Pier Station referred to the Chart 
(Chart Datum is 8-47 ft. below Ordnance 








Predicted High Water." Actual “ High Water.” 
December 1, 1036 
00 acm zz ft. 6in $13 a.m 23 ft. Sin 
s} p.m 22 ft. Shin 1.32 p.m 24 ft. llin 
Predicted “ Low Water Actual “ Low Water.” 
December 1, 1026 
10.13 a.m oft. Oin 9.48 a.m 2ft. 2in 
10.28 pom 1ft.6in 10.20 p.m 2ft. 6in 
Pante IV Predicted and Actual Heights at Tower Pier 
Station, December 6 and 7, 1936 
Predicted * High Water Actual “ Hich Water.” 
December 6, 1096 
6.58 acm Is ft. Of in 7.02 acm 17 ft. 4 in 
7.47 p.m Is ft. O) in 7.40 p.m 19 ft. Sin 
» , * 
Predicted “ Low Water Actual “ Low Water 
December 6, 1036 
0.45 acm sft. Sin 0.59 a.m 1 ft. 10in 
1.26 p.m 2ft. Shin 12.59 p.m 1 ft. 9in 
Predicted “ High Water Actual “ High Water.” 
December 7, 1096 
7.56 acm Is ft. Lin At the a.m. high water a 
8.50) pom IS ft. 2h in ‘ high water occurred 
Sl acm is ft. 3in 
4.30 a.m is ft. Lin 
Afternoon high water at 
8.58 p.m 17 ft. 4 in 
Predicted “ Low Water.” Actual “ Low Water.” 
lhewember 7, 1006 
1.20 a.m sit 1.34 a.m 5 ft. 5in 
2.25 pom 2ft. 7 in 2.47 p.m 2ft. 7in 
north-west of Scotland. On December 6. the 


North Sea, and on the 
7th the depression was over Jutland. Table IV 
shows the predicted and actual heights of the tide 
at the Tower Pier station. 

The predicted and actual heights of the tide have 
been kindly furnished by the River superintendent, | 
Port of London Authority. 


depression moved into the 
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AERODYNAMICS DEPARTMENT—continued. 


Pitot-traverse Method of Drag Measurement. | 
Compressibility Hffects at High Air Speed.—A very | 
important type of technique to which a great deal | 
of attention is now directed both at the | 
Laboratory and elsewhere is the * pitot-traverse | 
method of measuring the drag of aeroplane wings, 
which was originally suggested by Betz and Schrenk | 
in Germany and has since been developed to a high 
degree of accuracy by Professor B. Melville Jones 
at Cambridge University. Essentially the method 
consists of traversing pitot and static pressure 
tubes across the wake, quite close to the trailing 
edge of a wing or aerofoil, and integrating the curves 
of total head and static pressure derived from the 
exploration. The principle of determining air 
resistance by measurements of energy loss in the 
air flow is one which has been employed at the 
Laboratory for certain appropriate types of experi- 
ment for a good number of years, but it is only 
recently that the need for developing it into a simple, 


being 


sponding to the flight conditions of actual high-speed 
machines. The dimensions of the tunnel were 
designed to accommodate aerofoils for test having 
a chord of 8 in., and the measuring balances are 
| suitable for dealing with the forces on models of 
about this size. The Reynolds number that can 
be thus attained, however, at the maximum pressure 
and air speed of which the tunnel is capable, amounts 
| to only about 8 millions, whereas Reynolds numbers 
| of three times this amount are appropriate to the 
|fastest aircraft now being built. The disparity 
cannot be rectified by direct force measurements on 
|a 24-in. chord model, since the forces involved are 
| too great for the balances and since the standard 
| aspect ratio of 6 would demand a 12-ft. span, which 
again is much too great for the tunnel. On the 
| other hand the pitot traverse method can be used 
in the Compressed-Air Tunnel on short wings of 
24-in. chord, and full-scale Reynolds numbers can 
thus be achieved rather indirectly. Moreover, 
since the method can be used for measurements on 
machines in flight, it provides a far more direct 
comparison between wind-tunnel and full-scale 
drag measurements than has ever been possible by 
| methods involving direct force measurements. 

In the full-scale technique the arrangement 
commonly used consists of a comb of a dozen or 
more open-ended pitot tubes, together with one or 
| more static pressure tubes, which are mounted on 
| the trailing edge of a wing so that the length of the 
|comb extends several inches above and below the 
| wing and includes the whole wake at one section of 
the span. The pressure and total head tubes are 
connected by rubber tubing to the limbs of a multi- 
| tube manometer, the liquid levels in which, together 

with the dial of a speed indicator, can be con- 
veniently recorded photographically. Identically 
| the same method can be used in wind-tunnel tests, 
but since the wind-tunnel model is at rest, rather 
more precise and searching explorations can be made 
by employing only one total head tube and literally 
traversing it across the wake. In the apparatus 
which has been developed for this work in the 
Compressed Air Tunnel, the exploring pitot tube is 
| mounted on a guided vertical rack and the traversing 
is accomplished by means of a Selsyn control, which 
comprises two small electric motors so wired that 
the rotation of the one inside the tunnel accurately 
follows the number of turns applied by hand to that 
outside. A remarkably precise adjustment is ob- 
tained in this way and the technique as a whole is 
proving so satisfactory as to encourage the expecta- 
| tions that very thorough information should soon be 
acquired relative to the drag of wings of various 
types and thicknesses under conditions appropriate 
to machines of all sizes and speeds. On the occasion 


| 


The work so far carried out in the high-speed 
tunnel has been largely concerned with measure- 
ments of the aerodynamic forces on thin aerofoils, 
and with the comparison of these data with results 
emerging from similar work in the United States, 
and from early tests at Teddington made by the 
late Sir Thomas Stanton. It appears that the most 
suitable aerofoil for very high speeds differs in one 
or two important respects from the conventional 
wings hitherto developed for normal aircraft. In 
general, the successful high-speed wing is a thin 
section, and is decidedly sharper at the leading edge 
than the normal wing. The investigation is now 
being extended to thick aerofoils with a view to 
determining the practical limit of speed applicable 
to different thicknesses and shapes. Some general 
conclusions of immediate practical interest are 
already forthcoming from these studies, among them 
being the discovery that well-developed shock 
waves, due to compression of the air, occur at 
relatively low Mach numbers, that is at speeds 
considerably below that of sound, the term Mach 
number being used to connote the ratio between 
the air speed and that of sound in air of the same 
state. This last proviso, that the speed of sound 
under consideration relates to the condition of the 
air under consideration is perhaps worth a word of 
emphasis. It is well established that the speed of 
sound in a gas depends only on the nature of the 
gas and on its temperature, so that for practical 
aeronautical purposes the temperature of the air in 
which a machine is flying is the only important 
physical quality affecting the speed of sound. 
Similarly, it becomes of some importance to know 
the temperature of the air stream in the high-speed 
tunnel, and this, at the maximum tunnel speed of 
about 880 ft. per second (600 miles per hour) is 
stated to be 40 deg. C. below that of the ambient 
air in the tunnel room. To revert to the perform- 
ance of model aerofoils at these high speeds, it has 
been found that the shock wave develops at lower 
air speeds in the case of thicker wing sections. As 
the shock wave develops there is a relatively sudden 
increase in the drag or air resistance of the wing, 
which proceeds so rapidly as to set an almost 
impassable limit to the speed of flight. This applies 
to the wing profiles of conventional form so far 
tested, and indicates a further disadvantage of 
thick wings, additional to that of the lower maximum 
lift at high Reynolds numbers referred to in an 








| 





earlier paragraph. It does not exclude, however, 
the possibility that a more suitable shape of wing 
for flight at sonic speeds may not be discovered 
such that the speed limit at present imposed by 
compressibility can be surmounted. Some indica- 
tions of the desirable shape, as regards shape of 


of the Annual Visitation one of the exhibits in the | leading edge and camber, are already known experi- 


| Aerodynamics Department was a model wing of 
elliptical plan form, mounted in one of the new open 


NATIONAL PHYSICAL | jet, high speed, atmospheric pressure tunnels, on 


which a comparison was being made of the drag as 
determined by pitot traverse exploration across the 
wake and as directly measured by the aerodynamic 
balance. 

The pitot traverse technique is also being used 
with valuable results in the study of aircraft com- 
ponents subject to very high air speeds approaching 
the speed of sound in air. For this work a small 
wind tunnel is used, which is operated on the 


| induction principle by the exhaust from the Com- 


pressed-Air Tunnel, and which has a working 
section 1 ft. diameter. The models and pitot tubes 
used are necessarily of small size and since great 
refinement is devoted to making them very true as 
regards scale and detail, none but the more straight- 
forward aircraft components, such as wings, have 
|so far been made in metal and tested. At these 
high speeds the important feature is the fact that the 
dynamic pressures arising from the passage of a 
solid body through the air (or, of course, of the air 
past a body) are great enough to compress the air 
appreciably with the consequent introduction of 
marked changes in the aerodynamic characteristics. 
A modification of the theory underlying the normal 


| 


: | , . , 
regular method of drag measurement has arisen. method of the pitot traverse technique enables it 


The reason is to be found in the very rapid growth 
in the speed of aircraft, one result of which has been 
that the Compressed-Air Tunnel is no longer able to 
provide the high values of Reynolds number corre- 


to be used under compressibility conditions, and this 
system has the advantage over direct force measure- 
| ment of showing the location of a developing shock 
| wave as well as of enabling the drag to be computed. 





mentally, and the problem of combining these 
features with others necessary to give a reasonable 


| efficiency for taking off and landing at low speeds 


is one for future research. 

For the time being a more immediate matter 
under investigation is the performance of wing- 
nacelle assemblies at speeds below, though approach- 
ing to within 35 per cent. of, the speed of, sound. 
Some very interesting results have been obtained 
with models, fashioned out of polished metal, 
representing a monoplane wing, in the first place 
unmodified, and afterwards fitted successively with 
an egg-shaped engine nacelle, and with a rounded 
rectangular nacelle to encase a flat engine. The 
measurements show that, at 5 deg. incidence, the 
drag of the wing alone starts to increase rapidly at 
a Mach number of about 0-5. When the nacelle is 
fitted, the drag coefficient is higher than for the 
wing alone, but tends to be more uniform and 
exhibits a less sudden rate of rise associated with 
the development of a shock wave at the higher 
speeds. In fact, the excess of drag coefficient due 
to the presence of the nacelle is found to decrease 
as the air speed increases up to the limit of the 
experiment. This result is somewhat analogous to 
that, mentioned earlier, of the decreasing drag of 
mushroom-headed rivets projecting from a metal 
aerofoil as Reynolds number increases. Admittedly, 





the variable factors are not the same in the two 
| cases, but it is tempting to suggest that the under- 
| lying cause in both is a greater facility for the 41 
| to adhere to, and flow round, a protuberance. At 
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the moment, however, no explanation has been 
advanced for the phenomena associated with wing- 
nacelle combinations at high speeds, but the general 
problem is regarded as of considerable future 
importance and, with this in view, a second high- 
speed tunnel is being designed, specially adapted 
for the photographic study of high-speed flow and 
of shock wave formation. 

One other, very important, aspect of compressi- 
bility is presented by the behaviour at large Mach 
numbers of air-speed indicators of the pitot-static 
tube type. In order to examine this point, with 
particular reference to the effects produced by a 
shock wave originating at some point on the surface 
of the instrument where the local velocity exceeds 
the local velocity of sound, calibrations have been 
made in the high-speed tunnel of a standard 
(Mark VA) air-speed indicator, and of two other 
pitot static instruments, one being a long, pointed 
tube with presumably a high shock stalling speed, 
while the other had a hemispherical head which 
would be expected to have a low shock stalling 
speed. As regards the pressure in the pitot, or total 
head, tube, the correction for compressibility under 
adiabatic conditions is well established theoretically, 
and it was actually found that the correction on 
total head was accurate within 0-1 per cent. of 
4 pv* at an air speed of 600 miles per hour. Greater 
interest attaches to the behaviour of the static tube, 
since the formation of a shock wave at a shoulder 
or other change of section upstream of the static 
holes might be expected to affect the static pressure 
indication, although there is reason to suppose that 
any pressure change due to a shock wave would 
tend to disperse in a short distance downstream. 
To test this point the static pressure indicated by 
the three instruments in turn was compared with 
the pressure at a hole in the side of the high-speed 
tunnel, at several air speeds up to a maximum of 
about 75 per cent. of the speed of sound. The 
results in each case showed conclusively that the 
compressibility error on static pressure was negli- 
gible and that no correction need be applied on 
this account at speeds of flight below the equivalent 
of 550 miles per hour near sea level. The correction 
for compressibility in the pitot tube must, of course, 
be applied at these speeds. 

Stability and Control. Rolling. Landing Flaps. 
Tapered Wings.—The accumulation of numerical 
data relative to the stability of aeroplanes in flight 
sone of the most difficult and complex branches of 
experimental research in aerodynamics. So arduous, 
indeed, is the work involved in the complete examina- 
tion of the stability of even one single type of 
machine that it would generally be the case, with 
the existing facilities for such research, that a new 
pattern of aeroplane would be evolved by the 
designer, put into production, be flown for a year or 
two, and pass into obsolescence before the mathe- 
matical formulation of its stability characteristics 
could be accomplished. The practice has neces- 
sarily been adopted, therefore, of determining 
stability data very thoroughly for one representa- 
tive machine and adjusting the data, as indicated 
by relatively simple comparative experiments, to 
obtain approximate predictions of the stability of 
different aeroplanes of the same general type. By 
this sort of procedure, frequently checked by 
observations on the full scale, a great volume of 
stability data has been acquired during the past 
twenty years relative to biplane machines. With 
the present trend of design towards monoplanes 
much of this information has become, if not useless, 
at least very difficult and uncertain of application, 
and attention is having to be directed specifically to 
the measurement of stability derivatives on mono- 
plane models. 

One such investigation, concerned with the 
Performance and longitudinal stability of a single- 
*ngined, high-wing monoplane has now been 
completed by a comprehensive series of tests on a 
quarter-scale model of a Puss Moth machine 
mounted in the Duplex Tunnel. The model was 
fitted with an electric motor inside the body, 
driving an airscrew, so that measurements of lift, 

fag and pitching moment could be made with and 
without the airscrew running in order to determine 
the influence of the slipstream on these character- 
'stics, as affected also by variations in the tail and 


elevator settings. It was found that the slope of 
the pitching moment curve due to the wings was 
considerably less stable at negative and small 
positive angles of incidence than at the iarger 
positive incidences. The pitching moment due to 
the tail unit, however, was found to bear a linear 
relation to the angle of incidence of the machine, 
and the resultant pitching moment for the whole 
aeroplane consequently shows an important loss of 
stability at low angles of incidence. This feature is 
ascribed to the low situation of the centre of gravity 
relative to the wings, and the general indication is 
that care is necessary in the choice of position for 
the centre of gravity of a high wing monoplane if 
excessive controlling forces in the dive, and undue 
difficulty in handling the machine at high speed 
in gusty weather, are to be avoided. A comparison 
has been made between the model results and such 
fullscale data as are available regarding the trim and 
stability of the Puss Moth, and while the latter are 
not quantitatively accurate enough to be wholly 
satisfactory, it appears that the model is slightly 
more stable than the actual machine for the same 
position of the centre of gravity. 

Further work on the stability of monoplanes is 
now in hand, also in the Duplex tunnel, on a typical 
low-wing design which can be modified to represent 
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either a single engine or a twin-screw machine and 
tested with airscrews running. Pending the 
accumulation of experimental results, a number of 
calculations have been carried out at the Laboratory 
to estimate the stability of modern types of aircraft, 
based on the most appropriate derivatives available. 
From studies of this sort the very interesting 
conclusion has emerged that the somewhat delicate 
balance of quantities always involved in the attain- 
ment of lateral stability is still more critical when 
weights are distributed along the span of the wings 
instead of along the body. The very common 
twin-engined monoplane falls into this class, thus 
justifying the experiments mentioned above. It 
follows also, that any closer approach to the 
“ flying wing ’—the ideal aeroplane in which all the 
surface is utilised for the production of lift—will 
certainly increase the difficulties associated with 
lateral stability. 

As will be apparent from the examples of the 
preceding paragraphs, most of the work on stability 
is carried out in wind tunnels, but there is one class 
of stability derivatives—those associated with the 
rate of turning in flight—which cannot properly 
be determined in the straight air jets of wind tunnels 
and for which a whirling arm is much more satis- 
factorily employed. The Whirling Arm at the 
National Physical Laboratory consists essentially 
of a lattice girder about 60 ft. long, of streamlined 
tubular members, which is balanced and mounted 
centrally so as to rotate horizontally about a 
vertical spindle. The latter is direct driven through 
bevel gearing by an electric motor so wired as 
to permit regenerative electrical braking. The 
circular area swept out by the rotating arm is 
surrounded by an octagonal solid fence, to preserve 
steady conditions of flight, the entire equipment 
being housed in a low rectangular shed of which 
one corner accommodates the controlling and 
measuring gear. The model under test is suspended 
in the desired attitude of flight, by wires or stream- 
lined rods from the members of the outermost bay, 
the aerodynamic forces imposed by rotating, at 
speeds up to about 70 ft. per second through the 
air, being measured by electric balances and 
indicators designed for remote control and of much 
the same general type as those employed in the | 





Compressed-Air Tunnel. A good many stability 
experiments have already been completed with this 
equipment, for the most part, however, with 
aerofoils alone or simplified models of complete 
machines. With the growing recognition of the 
important effects on stability, to which some 
reference has already been made, of the slipstream 
from the airscrew and the disposal of airscrew- 
engine assemblies along the wings of multi-engined 
machines, it has now become necessary to conduct 
Whirling-Arm tests on heavy models equipped with 
airscrew driving motors and gearing in the bodies. 
The arm is accordingly shortly to be rebuilt strong 
and rigid enough to withstand the centrifugal and 
bending forces so imposed. 

For the time being the Whirling Arm is being 
used for trials of improved methods and apparatus 
in readiness for a considerable future programme of 
research covering almost all aspects of stability 
and safety in turning flight. Among the auxiliary 
instruments so developed is a new and improved 
form of dashpot with a large range of damping 
which is worth a few words of description for its 
potential utility in many other directions of 
engineering research. It consists, as shown in 
Fig. 15, which is reproduced from R. and M. 1733, 
in which a full account was recently published, of 
two Sylphons or flexible bellows of the sort and size 
manufactured for incorporation in thermostats. 
The closed end of each bellows is soldered to a disc 
for connection to the lever arm or other member 
whose motion is to be damped, while the remote 
ends are fixed relative to each other by a suitable 
framework carried by an “earthed” part of the 
experimental equipment. Damping is produced 
by the interchange of fluid, through a needle valve 
and connecting pipe, between the bellows, the outer 
ends of the latter being provided with filling 
apertures, Some care is necessary in the choice of 
the damping fluid and a light spring oil having 
special penetrating qualities has been found suitable 
in that it facilitates filling in entirety, to the exclusion 
of air bubbles. The range of damping is achieved 
by adjustment of the needle valve and this 
component has been found worth while constructing 
with a precisely turned thread of fine pitch so that 
a nice degree of adjustment can be achieved and 
maintained throughout a series of experimental 
observations. For the particular purpose of 
damping an aerodynamic balance this dashpot has 
proved very satisfactory, having the advantages of 
being usable in any position—vertical or horizontal 
—and of being capable of adjustment without 
affecting the zero setting of the balance. 

One other rather special type of stability 
investigation is concerned with the effects of rolling, 
i.e., a rotary motion about an axis along the body of 
an aeroplane. In full scale practice, of course, the 
excursion of the machine through only a small angle 
of roll is the condition for which the degree of 
stability is required to be known, but in order to 
determine these characteristics by small scale 
experiments, a shaft is fitted under the tail of a 
model and rotated steadily by a small electric 
motor, the assembly being supported inside a wind 
tunnel by the external balances. The arrangement 
is such that aerodynamic forces and moments can 
be measured on the model which is simultaneously 
subject to the effects of translation and continuous 
rolling through theair. Particular attention during 
the past year has been devoted to the subject of 
stability at angles of incidence at and above the 
stall, and in the case of the investigation of the 
Puss Moth monoplane, referred to in a previous 
paragraph, the tests for rolling stability were 
carried over the range of incidence from — 1-7 deg. 
to + 28 deg. The results, as regards their gencral 
features, do not differ to any marked extent from 
those obtained from other monoplanes tested, but it 
is of interest to note that the change from rolling 
stability to instability occurs, for the Puss Moth, 
at about 16 deg. incidence. From other work with 
the rolling balance, the general effects of wing 
taper, landing flaps and tip slots on rolling stability 
near the stall have been determined. At present, 
a fairly comprehensive series of tests is in progress 
to compare the rolling stability characteristics of a 
Falcon aeroplane at large incidences when fitted 





with wings of different tapers. In this case data 
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are available from flight tests on the full-size machine 


and the comparison with the model results will be 
of much importance since the latter, with the 
equipment so far available, can be obtained only 
with a small model exposed to rather low wind 
speeds. The disparity in Reynolds number is 
therefore undesirably large, and it is known from 
other researches that phenomena depending on 
maximum lift, which occur near stalling incidence, 
are very susceptible to scale effect. With a view to 
avoiding, or greatly reducing, this margin of 
uncertainty in future work, an attempt is now 
heing made to devise some experimental technique 
other than the rolling balance, such that tests can 
be conducted, certainly on larger models at higher 
wind tunnel speeds, and perhaps in the Compressed 
Air Tunnel at Reynolds numbers approaching 
those of the full scale. It may be emphasised that 
this uncertainty relates especially to performance 
and stability at large angles of incidence, and 
without attempting to belittle this disadvantage it 
remains true to remark that many of the indications 
shown by models tested on the rolling balance have 
been substantiated when afterwards tried in flight. 
One such example was the unexpected discovery 
that landing flaps may actually improve the rolling 
stability of an aeroplane in stalled flight. In this 
connection, though incidental to the stability 
problem, it may be mentioned that a design of 
balanced landing flap has been evolved and tested 
with promising results at the Laboratory. It is 
hoped that the balancing device, by enabling the 
fap to be used rapidly as if it were a control, will 
yreatly facilitate the landing of heavily loaded 
aircraft, and it is accordingly to be tried on a full- 
sized machine at the Royal Aircraft Establishment. 

In conjunction with the foregoing research, 
attention is being paid to the complex features and 
phenomena associated with the stalling of aeroplane 
wings which are tapered towards the ends or fitted 
with flaps. The subject is as yet far from completely 
understood, and in the early stages a good deal of 
useful information is being derived from wind 
tunnel experiments in which the air flow conditions 
over and around such wings are indicated visually 
by short streamers of wool or silk floss. Several of 
the features so far observed have proved to be 
disconcertingly at variance with the conclusions of 
aerofoil theory. It has been found, for instance, 
that the tendency of a highly tapered wing to stall 
at the tips before it stalls at the centre, is by no 
means so marked as the theory would lead one to 
suppose. Similarly, the wind tunnel streamer 
experiments show that, with a wing of a given taper, 
the characteristic features and progress of the stall 
differ very considerably according to whether the 
leading edge or the trailing edge of the tapered wing 
is straight across the air flow, whereas aerofoil 
theory indicates that there should be little difference. 

Partly as the outcome of these investigations, 
an interesting form of biplane construction was 
evolved consisting of an upper, highly tapered wing 
with no dihedral angle, and a lower wing, of nearly 
constant chord, having a large dihedral and so 
disposed that the leading wing tips are a little below 
and behind those of the upper wing. A model of this 
combination was found to exhibit remarkably good 
rolling properties, such that stability in roll was 
retained up to incidences of about 40 deg., which is 
twice the stalling incidence. Aileron control was 
normal at ordinary flying angles but fell off less 
than usual at angles of incidence near the stall. 
In this region adverse yawing moment was also less 
than usual and it has been concluded, in general, 
that this wing arringement might have a useful 
application to a small machine designed primarily 
for safety; for a private owner, for example, 
to whom high speed was a secondary consideration. 
It must be noted, however, that a test in the free 
spinning tunnel at the Royal Aircraft Establishment, 
of a 24-in. span model of the proposed machine 
revealed that the wing arrangement has no special 
advantages as far as recovery from a prolonged 
spin is concerned, and that if factors other than the 
wings are unfavourable, a machine of this type will 
be able to spin dangerously. No conclusion was 
possible, unfortunately, as to the liability of the 
machine to accidental spins. 


(To be continued.) 
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Norz.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 


the London Metal Exchange for “ fine foreign” and 


“standard” metal respectively. The prices shown 


for lead are for English metal, while those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of steel 
plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The pig-iron 


rices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 


The price of quicksilver is per 


ttle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in 


all other cases 


the prices are per ton. Each vertical line in the diagram represents a market day, and the 


horizontal lines represent 1!. each, except in the case of the diagram relating to tin-plates, in which they represent 


ls. each. 


HOSE RAMP FOR FIRE FIGHTING. | 


One of the difficulties associated with fire fighting 
is the obstruction to the free movements of the engines 
and other vehicles caused by the hoses in operation. 
To overcome this difficulty, Mr. G. A. Bainbridge, the 
superintendent of the Cardiff City fire brigade, has 
designed a hose ramp for which the sole agents are 
Messrs, The South Wales Fire Protection Engineers, 
Limited, Bute Docks, Cardiff. The ramp, which is 
known as the Bain-Bridge, is formed in one piece and 
is particularly easy to handle, as it is made of aluminium 
alloy. The alloy selected is of sufficient toughness to 
eliminate any danger of fracture in handling or use. 





The ramp can easily be seen on the roadway, and is 
provided with serrations on the edges in contact with 
the road to prevent slipping. It is fitted with red 
enamelled caution signals in the day-time, and red 
electric lamps at night, clearly indicating its extreme 
width. The ramp is designed in sections to form 4 
complete wheel track for widths up to 8 ft. 6 in., the 
sections being of such a size as to be convenient for 
stowing in the side pockets of fire engines. Any number 
of sections may be used in series, eight being sufficient 
to provide for every type of road vehicle. Each section 
is tested to withstand a pressure of over 8 tons, affording 
an ample margin of safety on the maximum weight 
allowed under the Road Traffic Act. The sections are 
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articulated relatively to one another so that each can 
adjust itself to the camber of the road or to an uneven 
surface. A ribbed gradient of one-in-three enables the 
ramp to be easily surmounted from either side. The 
ramp can be supplied to suit any size of hose to a 
limit of 34 in. diameter, thus providing a double 
waterway for a 2}-in. hose. Two models are available, 
the first having eight contiguous sections to protect 
the hose completely up to the full width of the wheel 
track of the widest vehicle, and the second having only 
six sections. With the latter model, a 30-in. length of 
hose is left uncovered at the centre. The ramp is 
connected in two series, each of three sections, by 
tie rods acting as distance pieces. This model is 
suitable where storage space on the engine is limited. 








THE BELGIAN STATE MOTORSHIP 
‘*PRINS ALBERT.” 


Tuat the Belgian State Marine Department is satis- 
fied with the departure from precedent which it made 
three years ago, in introducing a high-speed motorship 
on the Ostend-Dover service, is evident from the fact 
that a second vessel of this type has been added to 
the Belgian cross-Channel fleet this week. The new 
vessel, the Prins Albert, is of the same dimensions as 
the earlier one, the Prince Baudouin, and is generally 
similar but, as may be expected in any matter which 
concerns such a rapidly-advancing subject as marine en- 
gineering, she embodies certain definite improvements. 
This applies particularly to the propelling machinery 
which, with the same horse-power, has been consider- 
ably reduced in overall length. The space saved in 
this way has been utilised to improve the second-class 
accommodation. The passenger travelling second- 
class has been given much attention and consideration 
on the Belgian steamers for many years, and at the 
present time the accommodation provided is of a 
remarkable standard. There is no shadow of exaggera- 
tion in the statement that the second-class accom- 
modation of the Prins Albert is not merely equal to, 
but is superior to, the first-class accommodation on 
many cross-Channel steamers of to-day. The remark- 
able success of the Belgian service in recent years 
certainly owes much to the many English travellers 
who have been attracted to Germany by a depreciated 
mark, but it is not improbable that the attention 
paid to the second-class passenger, as compared with 
that given on some other cross-Channel services, may 
have been an important factor in the matter. The 
number of passengers travelling on the Ostend route 
doubled between 1934 and 1936. No competing service 
has approached a rate of increase of this order, and it 
may be noted that the matter is not a question of a 
high rate of increase on a relatively small number. In 
1936, the number of passengers travelling between 
Ostend and Dover was within a few per cent. equal to 
the total of the Southern and French Railway services 
from Dover and Folkestone. 

The Prins Albert has an overall length of 113 m., 
and a length between perpendiculars of 109-915 m. 
Her extreme breadth is 14 m., and the depth from the 
shelter deck, 7-55 m. The normal draught is 3-4 m. 
and the maximum 3-7 m. The displacement for a 
draught of 3-4 m. is 2,800 tons. The gross tonnage is 
*,938. She has two 12-cylinder Sulzer-Cockerill 
Diesel engines, giving a normal horse-power of 15,000 
On trial, she reached a 
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speed of 25-5 knots, which exceeded the trial speed of 
the Prince Baudouin, by a quarter of a knot. This 
performance gives her the position of the fastest mer- 
cantile motorship in the world. As the Prins Albert 
and her sister ship operate on a schedule which suits the 
capacity of the older turbine vessels, they are not at 
present operated at a service speed of which they are 
capable, but apart from the fact that the extra speed 
available allows time to be made up on the voyage in 
cases in which the long distance trains with which 
connection is made, are running late, the two new 
ships form a nucleus on which the higher-speed fleet, 
which this rapidly-developing service may ultimately 
demand, could be built up. The vessel was constructed 
by Messrs. John Cockerill and Company, of Seraing, 
Belgium, and is the twenty-eighth mail boat built by 
this company for the Belgian Marine Administration 
since the inauguration of the Ostend-Dover service in 
1847. 

The two main 12-cylinder Diesel engines were built 
by Messrs. Cockerill under Sulzer licence. The cylinders 
are 580 mm. in diameter, and the stroke 840 mm. 
At 258 r.p.m. each engine develops 7,500 h.p., and at 
268 r.p.m., 8,500 h.p. The engines are of the two-stroke 
single-acting crosshead type. Their main difference as 
compared with those of the earlier vessel lies in the 
elimination of the independent  electrically-driven 
scavenging-air blowers, which are employed on the 
Prince Baudouin, and which take up considerable 
length in the auxiliary machinery room. It is this 
elimination which in the main accounts for the saving 
in machinery space in the new ship, to which reference 
has already been made. In the Prins Albert the scav- 
enge blowers are direct-driven from the crankshafts of 
the main engines. The suppression of the electrically- 
driven blowers has naturally reduced the capacity 
necessary in the auxiliary electrical-generating mach- 
inery, while a further reduction has been possible, 
owing to the adoption of oil-heating in the galley in 
place of the electric heating employed on the Prince 
Baudouin. The result of these various modifications 
in design is that a total auxiliary electric-generating 
capacity of 600 kW is all that is necessary in the Prins 
Albert, as compared with 1,960 kW on the earlier 
vessel. The 600 kW of power are generated by three 
eight-cylinder four-cycle Diese] engines. The whole 
question of the employment of propelling machinery 
of Diesel-engine type in cross-Channel high-speed 
vessels is one of much interest. We understand that 
the Belgian authorities, when they first adopted the 
system, considered that the reduction in personnel, 
coupled with the elimination of stand-by fuel losses, 
which are important in vessels operating on a rela- 
tively short service, would justify the departure, and 
the fact that a second Diese] ship has been added, 
suggests that the original anticipations have been 
realised. An aspect of this matter which cannot be 
ignored is the question of vibration in the passenger 
quarters. We have, during the last few days, had an 
opportunity of crossing the Channel in both the Prins 
Albert and the Prince Baudouin, and while it would 
be useless to pretend that there is no vibration in these 
ships, especially right aft, it would not appear to differ 
in degree from the same thing in high-speed turbine 
ships. In an allied connection, reference may be made 
to the effectiveness of the engine silencers, which were 
designed as a result of research work by Professor Van 
den Dungen at Brussels University. 





The passenger accommodation on the Prins Albert 
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is situated on five decks, A to E. The lowest, E, has 
three saloons, one being reserved for ladies. These 
apartments are fitted with berths and are intended 
for use by those who desire to lie down during the 
voyage. The main room of deck D is the first-class 
restaurant, with the adjoining gallery and pantries. 
The ladies’ second-class saloon is also on this deck. 
On deck C, the accommodation includes the first-class 
smoking-room, ladies’ boudoir and two private cabins, 
and the second-class restaurant. This is a particularly 
attractive apartment, with large windows, giving 
on to the side promenades. Deck B contains six first- 
class and six second-class private cabins, and, forward, 
the first-class verandah. This is provided with large 
windows, round three sides, affording excellent views 
over the sea. It is a remarkable apartment for a ship 
of this size, and suggests a type of lay-out more common 
in Ocean-going liners. Deck A, on which the wireless 
operators and public telegraph and telephone rooms 
are situated, also provides a certain amount of pro- 
menade space. The main promenade spaces are, how- 
ever, on decks B and (©, in each case a considerable 
length being enclosed with large windows. The ship 
contains in all 220 berths, accommodation for 300 
diners, and sufficient space for setting-out 1,500 deck 
chairs. Her total carrying capacity is 1,800 people. 
The decorations in the various apartments strike a note 
of modern simplicity without the exaggeration with 
which at times it is associated. All decorative woods 
used in this work have come from the Belgian Congo. 

The ship was built under Lloyd’s special survey and 
the regulations of the Belgian Marine Inspection. She 
has the usual watertight sub-division, an emergency 
electric generating set on deck D, a complete instal- 
lation of water and froth fire-extinguishers and a fire- 
detection system. The wireless installation is extensive 
and includes a Marique-S.A.I.T. direct-reading direc- 
tion-finder installed in the wheel-house. This gives the 
navigating officer a continuous visual indication of 
the bearing of any radiating station which may be 
selected, enabling him to follow the changes of course 
of the vessel in relation to such a station. The lifeboat 
davits are of the Schat type, and it is of interest that 
the winches, windlass, and steering gear are of Belgian 
manufacture. In the past much deck machinery of 
this type has been obtained from this country. This 
departure in the case of the Prins Albert may possible 
partly be explained by the fact that her building was 
facilitated by credits placed at the disposal of the 
Belgian Marine Department by O.R.E.C., the Belgian 
National Office for Resorption of Unemployment. Her 
construction not only helped to alleviate unemploy- 
ment in the shipbuilding industry, but also in various 
ancillary fields of work. 








ENGINEERING TRAINING AND 
EDUCATION. 


Imperial College, Department of Aeronautics.—The 
Department of Aeronautics of the Imperial College of 
Science and Technology, South Kensington, London, 
S.W.7, constitutes a central school for advanced study 
in aeronautical science. The school is in the main a 
post-graduate one, and students are expected to have 
passed through a systematic training in physics, and 
one of the branches of engineering, including a fairly 
high standard in mathematics. A complete course of 
lectures and laboratory work is provided, each year, in 
the two main branches of aeronautical science, namely, 
aerodynamics (design and construction), and also 
engines. The times are, however, arranged so that all 
lectures can be attended. For students desiring to 
undertake research in aeronautics, facilities and 
supervision are available during a second year. The 
syllabus, full particulars of which are contained in a 
pamphlet issued by the Department, covers aero- 
dynamics, aircraft design, materials of aircraft and 
aero-engine construction, aircraft structures, aero- 
engine theory and design, air navigation and aircraft 
instruments, and meteorology. 








H.M.S. “ Zutv.”"—On Thursday, September 23, 
at their Linthouse Shipyard, Messrs. Alexander Stephen 
and Sons, Limited, launched the first of two Tribal-class 
destroyers which they have under construction for the 
Royal Navy. The vessel was named Zulu. 

Tue Swansea TIN-PLATE Market.—The weekly 
report of the Incorporated Swansea Exchange, dated 
September 28, recorded that a fair volume of business 
was being done in the tin-plate market, prices ranging 
from 25s. 6d. to 26s. per box, f.o.b. The Great Western 
Railway Company’s shipping returns for Swansea 
harbour during the week ending September 23 showed 
that 8,125 tons were received from the works. Ship- 
ments aggregated 9,595 tons, reducing stocks to 5,128 
tons. e quantity shipped is higher by more than 
2,200 tons than the figure for the corresponding week of 
1936, but does not approach the total for the previous 
week, when shipments amounted to nearly 14,000 tons. 
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LABOUR NOTES. 


Tue agreement between the Radical and Socialist 


members of the French Government as to the steps | 


which are to be taken to avert a national economic 
crisis represents a serious set-back for the 40-hour week 
movement. One of its points is a declaration that 
production must be accelerated, ‘either by the 
rationalisation of industries, or by modifications in 
the labour system.”” That, the Paris correspondent of 
the Observer says, “can hardly mean much else in 
immediate practice than at least a partial abandonment 
of the 40-hour week, whether it takes the form of 
five days of nine hours, instead of eight—which M. 
Chautemps is understood to favour—or that of return- 
ing to the six-day working week.” 


At a conference in London, on Friday last week, the 
Shipbuilding Employers’ Federation declined to admit 
the claim of the Confederation of Engineering and 
Shipbuilding Trades to negotiate on wages questions 
affecting apprentices. The unions also desired to 
discuss the question of the proportion of apprentices 
to journeymen. The employers, however, refused to 
consider the matter, and intimated that only on 
general questions concerning apprentices were they 
prepared to meet the unions. On the question of 
holidays with pay, the employers stated that they 
could give no decision for three months. “ Holidays 
with pay,” is, of course, really a wages question, and 
the agreement on that subject between the Federa- 
tion and the Confederation does not expire until the 
end of this year. 


As was mentioned in these notes some time ago, the 
Trades Union Congress General Council is asking 
affiliated organisations for information regarding the 
operation of the Fair Wages Clause for submission to 
the Departmental Committee which has been appointed 
by the Minister of Labour to consider the matter. 
Unions have been asked to send in their replies by 
October 18. “ Apart from the fact,” Jndustrial News 
says, “* that many unions have had difficulty in regard 
to the observance of the Fair Wages Clause in Govern- 
ment contracts, there is the important point that nearly 
all local authorities have a Fair Wages Clause in their 
contracts, and this clause is usually modelled on that 
ulopted by the Government. Improvement of the 
terms of the Government clause will, therefore, open 
the way for an approach to local authorities to follow 
the Government's lead.” 


According to the September issue of Steel Facts, an 
organ of the American Iron and Steel Institute, employ 
ment in the United States steel industry during July 
recovered completely from the effects of the strikes 
in June, and increased to 594,000. The July figure was 
only one-fifth of one per cent. below the record total of 
595,000 employees in May, despite the fact that opera 
tions in the industry during July were nearly 12 per 
cent. below May. Average hourly earnings amounted 
to 86-8 cents in July, as against 86-6 cents in May. 
In June, the average was 87-7 cents per hour, the 
being due to emergency conditions in 
the strikes. An average of 37-3 


higher figure 
plants affected by 


hours per week was worked by wage-earning employees | 


in July ; this compares with 30-2 hours in June and 
38-6 hours in May 


The issue for May 29 of Statistiske Efterretninger, 
the official journal of the Danish Statistical Department, 
contains a survey of average hourly earnings of workers 
in the principal industries in Denmark in 1936, together 
with comparative figures for 1935. The statistics 
upon which the survey is based were compiled from 
returns furnished by the Danish Employers’ Federation, 
and relate to undertakings employing 140,534 workers 
at the end of 1936. In most of the industries covered 
by the survey there were, during 1936, small increases 
in hourly earnings, due, in the main, to the provision 
of increased wage in collective agreements. 
Average hourly earnings in the last quarter of 1936 
were 1-63 kroner for skilled male workers, 1-36 kroner 
for unskilled male wo:kers, and 0-89 krone for female 
workers, the general average for all workers covered 
by the survey being 1-35 kroner. The corresponding 
averages in the last quarter of 1935 were 1-59 kroner 
for skilled male workers, 1-33 kroner for unskilled 
male workers, 0-88 krone for female workers, and 
1-33 kroner for all workers covered by the survey. 


rates 


An interesting study of the wages paid annually 
to professional engineers in the United States appears 
in the August issue of the Department of Labour's 
Monthly Review. The earnings of professional engin- 
eers, it is stated, were 3,142 dols. in 1929. Reports 
compiled by the Bureau of Labour's Statistics showed 
that 25 per cent. earned more than 5,102 dols. but that 
only 10 per cent. had incomes in excess of 7,466 dols. 


_ENGINEER 


per annum. On the other hand, 25 and 10 per cent. 
of the engineers earned, respectively, less than 2,509 
| dols. and 1,878 dols. per year. There were substantial 
reductions in these earnings over the period 1929-34. 
| Among the several professional classes, the divergencies 
| in earnings were most marked at the higher levels of 
|income. Differences in educational qualifications also 
affected the earning capacity. 


Commenting upon the results of the study, the 
authors say: “Consideration of the ratios derived 
from the 1929 earnings reported . Clearly indicates 
that those with a formal engineering education had 
higher incomes. Thus, in the highest 10 and 25 per 
cent. income groups, the earnings of the graduates in 
each professional class exceeded those of the ‘ other’ 
engineers. There were, however, wide differences in 
the ratios of the earnings of the two groupr, indicating 
that the differentials in earnings do not accrue equally 
for all professional classes. In the upper 25 per cent. 
level the order of yearly differences in favour of the 
graduates was 901 dols., 696 dols., 389 dols., 324 dols., 
and 67 dols., the three smallest of these being in the 
electrical, mining and metallurgical, and mechanical 
and industrial classes. In the highest income level, 
differences of 647 dols. and 554 dols. per year were 
reported by the graduate electrical and mechanical 
and industrial engineers ; in the remaining professional 
classes none of the graduate groups reported differentials 
of less than 1,000 dols. per year. In general, from 
1929 to 1934, the earnings of the upper 25 per cent. of 
the older graduates and of the ‘other’ engineers 
declined by similar amounts.” 


Continuing, the authors say :—‘‘The advantage 
enjoyed by engineers with college degrees is less marked 
at the lower levels. The average income of mechanical 
engineers in the profession in 1929, reporting income 
for that year, was actually higher for non-college 
graduates than for graduates. This was the only 
professional class of which this was true for the average ; 
but, in general, the lowest 25 per cent. and the lowest 
10 per cent. among the ‘ other ’ engineers had higher 
incomes than among the graduates. But, even at these 
levels . an advantage accrued over the period 
1929 to 1934 to the college graduates. The income 
of the lowest 25 per cent. of those graduating prior 
to 1929 declined less than the income of the lowest 
25 per cent. of the corresponding group of ‘ other’ 
engineers and, by 1934, college graduates had the 
higher incomes even at this level.” 





The decision of the Labour Party Conference at 
Bournemouth to increase the constituency representa- 
tives on the executive at the expense of the trade 
unions, is a step which will inconvenience the * politi- 
| cians ” in the movement to a much greater extent than 
| it will the “ industrialists.” According to one of the 
| speakers in Monday’s debate, only 57 out of 150 Labour 
members of Parliament have the financial backing of 
the trade unions. On its face, that is a challenge to the 
| trade unions, for they are, probably, the largest contri- 
| butors to local election funds. Their financial support 
of Parliamentary and municipal candidates is now, 
in view of the Bournemouth decision, likely to be less 
| whole-hearted. Mr. Bevin expressed the simple truth 
when he said that thousands of trade unionists were 
paying the political levy who were not “ conscious 
socially.” The majority, as a matter of fact, are 
appreciably less concerned about what Parliament can 
do for them than they are about what their employers 
are prepared to do for them. In other words, their 
socialism stops short of wrecking the industries 
which their left-wing comrades aspire to take over 
some day. 


The French Court of Cassation recently gave a 
decision on a point on which there has been up till now 
a sharp conflict of legal opinion. The provisions of the 
Act of June 20, 1936, concerning holidays with pay 
have been variously interpreted, especially in respect 
of their calculation of the daily holiday allowance for 
workers paid at time rates. The Act specifically states 
that “‘ the worker shall receive for his holiday a daily 
allowance which, if he is paid at time rates, shall be 
equivalent to the wage he would have earned during 
the period of his holiday.”” The legal decisions given 
on the point have hitherto been based on the interpreta- 
tion that the daily allowance intended by the measure 
is the wage corresponding to the statutory working 
hours (48 or 40-hour week), or the daily wage actually 
being earned by the worker at the time he starts his 
holiday. gn 

The decision of the Court of Cassation is that the 
allowance to a worker paid by the hour for each working 
day of his annua! holiday should, in the case of persons 
employed in commercial or industrial occupations, or 
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the liberal professions, be calculated in such a way that 
he receives during his holiday a sum equal to the wages 
that he would actually have earned if he had continued 
to work. The calculation of the allowance thus takes 
into account, not the maximum working day or week 
as fixed by law, but the number of hours actually 
worked in the undertaking at the date when the worker 
begins his holiday. 

The weekly organ of the International Labour Office 
at Geneva quotes some interesting figures about Ger- 
man emigration in 1936 from Wirtschaft und Statistik. 
The emigration of German nationals by sea amounted 
to 14,933 person in 1936, as against 12,226 in 1935. 
This figure, however, represents only 24-3 per cent. of 
the volume of emigration in 1927. Emigration affected 
mainly districts with a large Jewish population, from 
which it is concluded that Jewish emigration has again 
increased as compared with 1935. As in previous 
years, most of the emigrants went to the United States, 
but the number going to that country represented only 
66-3 per cent. of the total as against 73 per cent. in the 
previous year. On the other hand the number of 
emigrants going to Brazil increased from 897 persons 
in 1935 to 1,580 in 1936, and that of emigrants to Argen- 
tina increased from 990 to 1,461 in the same period. 
The number of emigrants registered as proceeding to 
destinations in Africa was 660, of whom 596 (nearly all 
Jews) went to South Africa. 


The actual number of emigrants is much larger than 
is shown in the statistics. Thus, for instance, most of 
the emigrants going to South Africa are provided with 
tourist visas ; the total number of Germans embarking 
in Hamburg and Bremen for South Africa amounted 
in 1936 to 1,587. The proportion of women in oversea 
emigration was 55-4 per cent. in 1936, as against 60-2 
per cent. in 1935. 


The Monthly Review of the American Department of 
Labour records that 22 States now have minimum wage 
laws. An impetus to such legislation, it says, was 
given this year by the United States Supreme Court 
when it upheld the constitutionality of the minimum 
wage law of Washington State. The Court, in effect, 
reversed a previous decision declaring the minimum 
wage law of the District of Columbia illegal. As a 
result of the later decision several jurisdictions have 
revived their minimum wage laws, considered dormant 
since 1923. To-day, in addition to the 22 States, a 
minimum wage law is in effect in Puerto Rico and also 
in the District of Columbia. 


At a recent meeting in Prague of the National 
Scientific Management Committee, Mr. Necas, the 
Czechoslovak Minister of Social Welfare, made a state- 
ment relating to the subject of the shortage of skilled 
labour and vocational training. In the course of it 
he said that it would be necessary to establish an 
institute for the study of the human factor in labour 
in order that it might be possible to place every person 
in the post suited to him and thus to secure that the 
best use was made of the talents of all. He had 
appealed to private circles for the necessary financial 
help and had received encouraging replies. One of the 
sub-committees of the National Scientific Management 
Committee was dealing with the problem of re-train- 
ing of workers. Several industrial undertakings had 
organised courses of vocational training for unskilled 
workers and of re-training for salaried employees. It 
would be necessary to co-ordinate all these activities 
since the question was one of a general kind, the 
shortage of skilled workers being widely felt in 
various industries, including metal working, the tex 
tile, leather, and shoemaking industries and in offices. 
The sub-committee referred to would draw up for this 
purpose a preliminary scheme which would then be 
discussed by representatives of the State, the em 
ploye:s, and the workers. 








APPROVED ELECTRODES FOR Use IN Suir Constr 
TI0N.—The British Corporation Register of Shipping and 
Aireraft, 14, Blythswood-square, Glasgow, C.2, has 
recently issued a list of electrodes approved for use in 
electric-are welding in ship construction. In all cases, 
the name of the makers is given, together with the name 
of the electrode and a succinct description of the appear- 
ance of the electrode and its distinguishing marks. 


Tue Lonpon Iron AND STEEL EXCHANGE. The 
weekly reports of the London Iron and Steel Exchange. 
28, Essex-street, London, W.C.2, issued on September =5, 
indicates that the situation at the steelworks has been 
somewhat relieved by large imports and by the heavy 
home production of basic iron; but the demand for 
semi-finished steel is unrelaxed, and in the finished stee! 
market it is almost impossible to place orders for delivery 
this year. The demand for pig iron is more quiet, 
enabling producers to overtake, to some extent, arrears 
in deliveries. 
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table, which is provided with slots so that guide bars 
or forming templets may be bolted to it, is arranged 
so that its vertical position may be adjusted. This 
allows the saw blades to be utilised throughout their 
full length. As the position of the bow is also adjust- 
able, broken saw blades, down to a length of 80 mm. 
(3 in.) may be used. In addition to the standard 
table, shown removed from the machine in Fig. 2, 
an adjustable tilting table is also supplied; this 
enables material to be cut on a bevel. It is shown in 
use in Fig. 3. An attachment for cutting to a radius 
is also available. 

It will be clear that the machine leaves the operator 
with both hands free for manipulating the work and 
that if desired, it could be started and stopped by 
means of a pedal switch in place of the hand switch 
shown in Fig. 2. As there are no bearings or cranks or 
similar parts it requires no lubrication and the absence 
of a motor makes it much cheaper than an ordinary 
electrically-driven fret-saw. 








HOT - METAL PRACTICE IN FIVE 
MELTING SHOPS ON THE NORTH- 





ELECTRO-MAGNETIC FRET -SAW. 


A simpLe and ingenious power fret-saw which has 
recently been brought out by Messrs. Allgemeine 
Elektricitaéts Gesellschaft of Berlin, is illustrated in 
Figs. | to3 above. The essential features of the arrange- 
ment are shown in Fig. 1. They consist of an electro- 
magnet @ situated below a steel diaphragm 6, which is 
supported at two opposite edges in rubber holders c c. 
On the upper side of the diaphragm, in the centre, 
there is a clamp in which the lower end of the fret-saw 
blade d is secured. The upper end of the blade is 
fixed to the free arm of a flexible bow e. The coil of 
the electro-magnet is connected to an ordinary alter- 
nating-current lighting circuit, and the alternating field 
which is produced results in the diaphragm being 
attracted downwards at each half period, recovering 
its position as the current passes through its zero 
value. As a consequence, the diaphragm is set in 
vibration, giving a reciprocating motion to the saw 
blade connected to it. With current having the 
standard periodicity of 50, the diaphragm makes 
6,000 vibrations a minute. The length of the stroke 
of the saw may be varied from 2 mm. to 7 mm., this 
adjustment being made by altering the vertical position 
of the electro-magnet by means of a controlling screw. 
It will be clear that for the arrangement to be effective, 
the natural period of the diaphragm must be made 
approximately equal to that induced by the electro- 
magnet. This natural period may be adjusted to some 
extent by means of the weights carried on arms 
projecting from the two ends of the diaphragm, and 
which may be seen in Figs. 2 and 3. The weights slide 
on the arms and are fixed in position by clamping 
screws. 

The saw will cut ply-wood up to a thickness of 
18 mm. and soft wood up to 50 mm. It can also deal 
with zinc and other soft metal sheets up to about 
«tm. thick. The longer strokes are used when cutting 
the thicker materials. Owing to the large number of 
strokes per minute, which is about four times that of 
“ motor-driven fret-saw, very fine blades can be 
employed without risk of breakage. With thick 


EAST COAST.* 
By W. Geary. 
(Continued from page 360.) 


III. Cleveland North Melting Shop.—tThis plant 
is intended to make about 6,000 tons of ingots a week, 
normally with five furnaces working. The output 
in June, 1937, was about 5,500 tons a week, approxi- 
mately 1,600 tons of rails, billets, &c., and the remainder 
structural steel. The units now in commission are one 
400-ton tilting mixer, fired with coke-oven gas, three 
100-ton fixed furnaces, fired with producer gas, and 
three 100-ton coke-oven gas-fired furnaces. The 
casting bay is 58 ft. wide and has three casting cranes. 
One crane is of 125 tons capacity and has one 25-ton 
auxiliary hoist; the other two cranes are of 100 tons 
capacity, each with a 25-ton auxiliary hoist. The 
125-ton crane takes the 100-ton heats that are at present 
being made in the coke-oven gas-fired furnaces; 
the 100-ton producer-gas furnaces tap about 116 tons 
by means of bifurcated launders into two 65-ton ladles 
that may be handled by any of the three casting cranes. 
It is intended to put 125-ton cranes in the place of the 
two 100-ton ones; this will make the working more 
flexible, since then it will be possible to operate as 
many 100-ton single-ladle charges as may be desired. 
The charging side is served by two 5-ton revolving 
ground-type chargers and one 5-ton revolving overhead 
charger, this being the first step in a projected change- 
over to “all overhead.” There is a 50-ton overhead 
crane with a 10-ton auxiliary hoist that is used to put 
metal into the mixer and do general lifting work 
about the plant. 

Mizxer.—There are two mixers of identical design, 
one of which is not in service. They are tilted hydrau- 
lically, and the rolling centre is the centre of the gas port. 
The capacity is 400 tons, the length from block to block 
54 ft., the width from dolomite to dolomite at the 
foreplate level 16 ft. 6 in., and the maximum bath 
depth 5ft.9in. The bottom and banks are of magnesite 
with dolomite rammed on, the linings and roof of 
silica with no special features. The mixer is fired 





* Paper read before the Iron and Steel Institute at 





sheets rather heavier blades must be used. The work 


Middlesbrough, on Wednesday, September 15. Abridged. 
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by cold coke-oven gas, passed through two water- 
cooled nozzles into a combustion chamber. There 
is no difficulty in controlling the flame in the large 
vessel. The average fuel consumption of the mixer 
(gas converted to coal equivalent) is 0-70 cwt. per ton 
of ingots made. Metal is brought from the blast- 
furnaces in 35-ton ladles, lifted through a hole in the 
charging platform by the 50-ton crane and poured into 
the mixer at the charging side. The ladle for dealing 
with metal out of the mixer is of 60 tons capacity, 
and stands under the launder on a weighbridge the 
beam of which is on the stage level. It is then put 
into the steel furnaces by the casting crane. 

The mixer is worked as actively as possible, the 
amount of refining that can be done depending on the 
length of time between successive pourings-out and 
the amount of cold iron that has to be melted. So far 
as cold melting is concerned, the mixer will do very 
well; at an output of 4,000 tons of ingots it has melted 
1,100 tons a week of mixed pig and scrap, but it is 
not possible to get this amount through when the 
ingot output is 5,000 tons or over, owing to the extra 
calls on the equipment. The average compositions of 
metal entering and leaving the mixer are shown in 


Table IT. 


TABLE II.—Composition of Metal Entering and Leaving Mixer 


| | | 











c. | si. | 8. | P. | Mn. 
| | { 
| | 
Per | Per | Per | Per | Per 
| cent. | cent. | cent. cent. | cent. 
Metal entering mixer ..| 3°96 | 1-21 | 0-058) 1-33 | 1-27 
Metal leaving mixer -+| 3-65 | 0-86 | 0-041| 1-23 | 1:07 
| 





Producer-Gas Fired Furnaces.—These three furnaces 
are essentially alike, the only dissimilarity being that 
the latest to go into service has water-cooled door 
jambs and door arches. The furnaces were converted 
from 60 tons to 100 tons capacity by deepening the 
bath, flattening the end plate of the pan, and installing 
Moody ports, thus enabling the block to be shortened. 
The pan is lined with 15} in. of common firebrick 
and 12 in. of magnesite, upon which 12 in. of dolomite 
is rammed in two furnaces and fritted in the third. 
Both the back and front walls are vertical and 1 ft. 6 in. 
thick. The front lining has metal-case magnesite 
pillars with silica jambs and arches (except where the 
water-cooled ones are introduced), and the back lining 
is all of metal-case, except the arches and jambs of 
the two back doors, which are of silica. The roof is 
12 in. thick with 15 in. ribs. It is not completely 
domed, but from the knuckle at each end rises 15 in, 
in 9 ft.; this gives a much better life to the middle of 
the roof. The height of the roof in the middle from 
the foreplate level to the underside of the roof skewback 
channel is 5 ft. 3 in. There are three charging doors ; 
the middle one has a slag notch in the foreplate, from 
which slag may be run into a ladle set on the railroad 
that runs under each furnace from the valve arch. 
All the regenerators are steel cased. The reversing 
of these three furnaces is effected by butterfly valve 
for the air and Forter valve for the gas. The gas 
and air systems have separate flues to the stack, each 
with its own damper. The steelmaking practice on 
the producer-gas-fired furnaces need not be described, 
since details are given in the section below dealing 
with the practice at the Cleveland South plant. 

Cold Coke-Oven Gas-Fired Furnaces.—The furnaces 
are of Hoesch design, and details of their performances 
at Hoesch Kéln-Neussen have been given by 0. 
Schweitzer.* At those works, however, the furnaces 
had not been worked on 90 per cent. hot metal of 
such composition as that which Cleveland employs, 
and therefore it may fairly be said that these are the 
first results to be published of the operation of cold 
coke-oven gas-firing with ordinary hot-metal practice 
involving large slag volumes. An outline of the upper 
part of the furnace is shown in Figs. 11 and 12, page 
414. It was designed to work a charge of 100 tons, 
and allowance was made for a slag volume of about 
16 per cent., but, owing to circumstances that could 
not have been foreseen, the furnace has had to be 
worked on a larger proportion of hot metal than was 
anticipated, and the slag volume has been about 25 per 
cent. This has meant that the 100-ton charge has 
stood up higher on the banks of the furnace than 
it should have done, and that the end banks and the 
table have had to be fettled with dolomite, thus some- 
what reducing the area of the entrance to the com- 
bustion chamber. The furnace is 64 ft. long over the 
port ends, 48 ft. 6 in. long between the cooling frames 
of the port ends, and 42 ft. long at the foreplate level. 
It is 11 ft. 6 in. wide from dolomite to dolomite at 
the foreplate level. The entrance to the furnace 
from the combustion chamber is 6 ft. 1 in. wide and 
is formed by the shoulders of the furnace and an 
arch 9 in. thick thrown across the width of the combus- 
tion chamber. This “intermediate roof” (Zwischen- 





* Stahl und Eisen, vol. 43, page 649 (1923). 
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gewolbe) is known, incorrectly but conveniently, 
as a “relieving arch,” and was developed by the 
designers of the furnace in their own works, to preserve 
the main roof during the early part of a campaign. 
There is only one uptake, measuring 3 ft. 3 in. by 
6 ft. 4 in. at the foreplate level, and it gradually widens 
out to join the slag pockets. 

The roof of the furnace is domed from end to end, 
and arched as usual from back to front. It is of silica, 
bonded and ribbed, 12 in. thick with 16 in. ribs. 
upper end of the tapping side buckstaves are held by 


springs attached to transverse tie bars, so that the rise | 


of the roof during heating-up may be very closely 
controlled by adjustment of the nuts and the cushion 
effect of the springs. This arrangement has worked 
very well; the nuts holding the springs have been 
slacked back during heating-up and the rise in the 
roof limited to 14 in. on the crown, and every roof has 
been brought up to working temperature in perfect 
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| Each upper leg of the Y has a hand-operated sluice 
valve by which either burner may be shut off at will. 
| Immediately after these uppermost sluice valves, the 
| vertical mains connect by means of a water seal with a 
| welded goose-neck, to the farther end of which the 
| burners are fixed (Fig. 13, a and b). The burners, 
| which are water-cooled, are 3} in. in internal diameter. 
| They are carried, in openings that allow room for 
|movement, in a water-cooled frame that lies flat 
against the bulkhead. This frame, and with it the 
| burners, is adjustable for height, and by means of 
screws attached to the frame and to the burners the 
latter can be adjusted sideways. With this arrange- 
ment a very accurate setting of the burners can be 
|made. The setting satisfactorily made, the space 
} round the burners is closed with bricks and clay. 
| Tar is admitted to the furnace through two burners 
| at each end, one at each side of the combustion chamber. 
It is delivered to the burners at a temperature of 
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condition, 


The 


2 tt. 2 in. 
bottom is made with 13} in. of magnesite brick with 
12 in. of dolomite, half rammed and half burned on ; 
the linings are built according to the company’s usual 
practice, namely, silica jambs and arches in the doors 
and metal-case magnesite pillars, and a metal-case 


hearth is deep, and the 


magnesite back wall. There are two cooling frames 
at each end of the furnace, one that extends up the 
sides of the gas port eventually to form a tank 4 in. 
wide between the end of the main roof and the port 
end roof, and the other shaped to the contour of the 
relieving arch, with, from the highest point of the arch, 
a vertical extension by which the water is led out 
(Fig. 13c). There are three charging doors, the middle 
me having a slag notch in the foreplate. Two doors 
are now built into the back wall for charging hot metal, 
inspection and fettling 

The coke-oven gas 
the end of the melting shop, where 


is brought in a 24-in. main to 


pressure of 17} in. W.G. in the 24-in. main that runs | 


along the valve arch tne whole length of the shop. 
This pressure is maintained constant by an Askania 
regulator and graphically recorded. 
12 in. in diameter are led off to each coke-oven gas-fired 
furnace, and in each of these connections is an orifice 
for metering purposes and a butterfly regulating valve 
and a sluice valve for isolating the furnace from the 
gas main. The main forks to the ends of the furnace, 
and at each end turns vertically through the platform 
on the centre line of the furnace About a foot above 


the platform this vertical main has a hand-operated 
sluice valve, and immediately below this a hydraulically- 
operated quick-acting sluice valve, operated from the 
melters’ control point, by which the reversals are made. 
valves the 


Above these two main forks Y-fashion. 


Fig.13c. RELIEVING ARCH 
* COOLER 


Gas connections, | 
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| to charge. There is usually a good reaction, and the 
| slag is kept on if possible for about an hour or more. 
|The reaction then becomes less violent, and instead 
| of the slag boiling roughly it tends to foam. At this 
point the brickwork of the furnace would rapidly 
become overheated if gas alone were used, so th 
gas is cut down to about 80,000 cub. ft. per hour, th: 
air to 550,000-600,000 cub. ft., and the tar spray is 
started. The quantity of tar is not varied, but is 
kept at a constant rate of about 500 Ib. per hour. 
From then onwards the furnace simply works lik: 
any other hot-metal furnace, except that, in the com 
pany’s 17 weeks’ experience, there is never any troub| 
in reaching tapping heat. As much of the primary 
slag is run off as is thought desirable, and the charge is 
fed and worked in the usual way. There is no trouble 
in keeping the brickwork cool—less than with many 
producer-gas furnaces. 

| There are two sizes of casting ladle in use at present, 
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180 deg. F., and at a pressure of 60 Ib. to 80 lb. per 
| square inch. Compressed air at a similar pressure is 
| injected into the barrel of the burner, and the discharge 
| of the tar mixture through a small orifice of approxi- 

mately 2 mm. bore produces a sufficiently fine degree 
of atomisation. The burner is water-cooled, and the 
tip projects about 6 in. into the combustion chamber. 
The tar is supplied to each burner by its own pump, 
and when once the burner is adjusted to give a spray 
correct in alignment and satisfactory in amount, the 
supply may be stopped and restarted by an operating 
switch controlling the pump motor. 

Operating the Furnace.—After a charge has been 
tapped, the bottom is dried up, the tap-hole closed, 
and the furnace fettled. Fettling is usually completed 
and charging started about 50 minutes to 55 minutes 
after tapping. The gas is put up to about 125,000 cub. ft. 

per hour and the air to 725,000 cub. ft., and about 





it is boosted to a | 14 tons (all these figures of quantity are the average | for the Sheffield trade 


of 80 consecutive charges) of scrap are charged on the 
| bottom. Most of the charging is done through the 
end doors, cold stock being very quickly heated through 
at the end at which the gas is on. When the first 
| few charges were made it was found that unless most 
lof the cold material was charged in the ends of the 
furnace the middle was too long clearing from the 
bottom. By the time the scrap, which is mostly 
|serap from section finishing mills, is charged it is 
| warmed through, and 7} tons of limestone and 24 tons 
| of Swedish ore are charged. Pig iron to the amount 
needed (average 7-3 tons) is then charged. In abouta 
quarter of an hour about 47 tons of mixer metal are 
added, and in another 25 minutes the remainder to 
make up a total of 84 tons of mixer metal. Under 
good conditions the furnace is full 1} hours after starting 





100 tons and 65 tons. All steel is top-poured. The 
plant for the producer gas-fired furnaces consists of 
one 3-ton Morgan producer, similar in every respect 
to those on the Cleveland South plant, and one 2-ton 
Wellman producer. The Wellman gasifies 35 cwt. to 
40 ewt. of coal per hour. It is mechanically fed, 
poked and cleaned. It has not yet been necessary to 
put it into service, as, up till the present, the Morgan 
has been able to make all the gas needed. The fuel 
consumption of the producer-gas furnaces, from the 
restarting of the plant, including the heavy lighting-up 
consumption and including the mixer, is 4-88 cwt. 
per ton ; excluding the mixer but including lighting up, 
| 4-18 ewt. per ton of steel. 
| IV. Cleveland South Melting Shop.—The present 
maximum output of the plant is 8,790 tons a week. It 
runs on an average of about 7,500 tons, making rails 
| of all kinds and plain carbon steels over a wide range 
and other users of first-class 
semi-finished material. The units at present operating 
are a 400-ton mixer, a 230-ton tilting furnace, five or 
six 75-ton fixed furnaces, and a 140-ton fixed furnace. 
The furnace bay is 1,025 ft. long by a 77 ft. span, 
and is served by four charging machines of the revolving 
| low-ground type and two 50-ton overhead cranes, 
jeach with a 10-ton auxiliary hoist. The plant is 
| designed essentially for hot-metal practice, as it has 
|no stock or loading bay, but on the side remote from 
| the furnaces there are two railroads inter-connected 
| by four loops along which all cold materials for the 
| mixer and furnaces are brought ready-loaded in charging 
boxes. The casting bay is 1,025 ft. long by 68 ft. 5 in. 
span, with two 100-ton casting cranes, each with a 
25-ton auxiliary hoist. Producer gas is now supplied 
'by five Morgan gas producers, delivering by way of 
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dust-catchers into a common main. The mixer 
and each furnace are provided with a waste-heat boiler 
and fan. All materials intended for the plant, such as 
ferro-manganese, ferro-silicon, &c., are prepared outside 
ind brought up in charging boxes, which may be set 
it convenient points, while the dolomite is brought up 
in totally-enclosed steel bins and tipped as required. 

The Mizxer.—The mixer has a capacity of 400 tons. 
It is operated hydraulically and rolls round the centre 
of the gas port, so that the gas may be kept on while 
tilting. It is 91 ft. long overall, 49 ft. from block to 
block, and 16 ft. 6 in. wide from dolomite to dolomite 
at the foreplate level. Its maximum bath depth is 
5 ft. The bottom is lined with 4} in. of firebrick 
ind 14 in. of magnesite carried up the banks to 1 ft. 3 in. 
ibove the foreplate level. The working bottom consists 
of 1 ft. 6 in. of rammed dolomite. The front lining 
is 18 in. thick, all silica, and has three charging doors. 
The back lining is 18 in. thick and is completely built 
with metal-case magnesite. There are two back doors 
with silica jambs and arches. The roof and ramps are 
12 in. thick of silica all through. The mixer was 
originally fired by producer gas through the ordinary 
gas port, and although the design of the port has not 
been altered it is now working satisfactorily with a 
mixture of blast-furnace and coke-oven gas. Reversal 
is effected by butterfly air valve and drum gas valve. 
Natural air is used. Draught is provided by a fan 
working with a waste-heat boiler. 

Metal is brought from the blast-furnaces in 35-ton 
ladles, lifted through a hole in the charging platform 
by the 50-ton crane, and poured into the mixer at 
the charging side. The ladle for metal out of the mixer 
is of 60 tons capacity and stands under the launder 
on a weighbridge the beam of which is on the stage level. 
It is then put into the furnaces by the casting crane. 
The mixer is worked as actively as possible, but it is 
not possible to charge any great amount of cold material 
when the shop is making round about 7,500 tons to 
8,000 tons of ingots per week. The calls on the mixer 
for iron are very frequent, and the charging side equip- 
ment is kept busy serving the furnaces. Asmallamount 
of scrap is melted, and most of the refining is done by 
we, care being taken to ensure that the metal coming 
out of the mixer is hot. The refining done by the 
mixer is shown in Table III. 


TABLE III1.—Composition of Metal Entering and Leaving Mixer. 


GS | & Ss P. Mp. 





Per | Per | Per | Per | Per 
cent. | cent. | cent. | cent. | cent. 
..| 4-00 | 1-21 | 0-064) 1-40 | 1-28 
1-25 | 1-02 


Metal entering mixer 
Metal leaving mixer ..| 3°67 | 0-83 | 0-051 


The average fuel consumption of the mixer (gas 
converted to coal equivalent) is 0-58 cwt. per ton 
of ingots. 

230-Ton Tilting Furnace.—When this furnace was 
first altered from a mixer, a false bottom of curved 
steel joists was put in to give the shallow bath that 
was considered necessary. It worked at 150 tons 
capacity, and under these conditions made an average 
of 1,200 tonsa week. In 1930 it was decided to increase 
the capacity to 230 tons, so the false bottom was 
removed and the new lining was put in from the 
original plates. The bottom now has 44 in. of firebrick 
and 18 in. of magnesite, completed by 16 in. of dolomite 
tritted on. The front lining is of silica, 18 in. thick, 
and the back lining of metal-case magnesite, 18 in. 
thick. The roof is of silica, 12 in. thick, with 15 in. 
ribs. The furnace has three charging doors and a 
smaller door at each end, and two doors in the back 
lining. The port blocks are movable, with water 
seals, and are built exactly as described for the Acklam 
furnaces and illustrated in Fig. 4, page 359, ante. The 
regenerator chambers and slag pockets are steel-cased. 
Xeversal on this and all other furnaces in the shop is 
done by butterfly air valve and drum gas valve. 

75-Ton Furnaces.—Although these furnaces were 
designed only for 60 tons, they were built on very 
Zenerous lines, the length of the checkerwork having 
he en actually 4 ft. longer than it is at present; this 
‘ ft. has now been added to the slag pockets. Many 
of the furnaces are still working with the bottoms 
that were put in some years ago, with compressed 
lolomite bricks, but when a furnace bottom is renewed 
‘tis now built with 44 in. of firebrick and 13} in. of 


magnesite, upon which the dolomite bottom is fritted. | 


rhe linings are 1 ft. 6 in. thick, the front lining of silica, 
and the back lining of metal-case magnesite, except 
the two back doors, the arches and jambs of which are 
of silica. The roof is of silica, 12 in. thick, with 15-in. 
ribs. Each furnace has three charging doors, which 
are hydraulically operated. 

140-Ton Furnace.—The capacity of this furnace was 
obtaing d by increasing the angle of slope of the end 
plate of the pan, and deepening the bath to 3 ft. It 
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| of the furnace, the construction of the linings being 
| similar to those of the cther furnaces, and no alteration 
| was made in the checkers. A longitudinal section is 
shown in Fig. 17, page 414. 

The record outputs are: The shop has made 8,791 
|tons; the 230-ton tilting furnace, 2,407 tons; the 
| 75-ton fixed furnace, 1,325 tons; and the newly- 
| started 140-ton furnace, 1,655 tons per week. 
Steelmaking Practice.—After a charge is tapped, 
| the bottom is tried, and if in order, is quickly dried up. 
Any bad holes in the banks are filled up, and the gas 
| is eased back while the remainder of the fettling is 
| being completed. The tap-hole is closed, and charging 
is started with about half the total amount of steel 
scrap, followed immediately by the whole of the lime- 
stone and the ore. In amount these are usually about 
6 tons to 7 tons of limestone and 10 tons to 15 tons of 
Swedish ore. Then the remainder of the steel scrap 
is charged, and any broken metal scrap or pig-iron 
that may be needed. Provided that the charging 
has been reasonably fast, the whole is allowed to warm 
up for about half an hour, when the mixer metal, 
50 tons to 60 tons, is added. This takes about 
24 hours from tapping. There is usually a good reaction 
and the slag rises in the bath, but it is not allowed to 
run off during the first hour, after which 5 tons to 
6 tons are run off before the charge settles down. 
When the charge is settled down but not properly 
melted, a little more slag may be run off, or the existing 
slag built up with lime, with the object of having a 
good basic slag by the time the charge is properly 
melted. The melting sample is then drawn, and the 
charge is fed and worked in the ordinary way. It 
is sometimes necessary to take off more slag when the 
carbon has been brought down reasonably near to the 
required amount. When working a_ high-carbon 
charge there is seldom any difficulty in retaining the 
carbon while the sulphur and phosphorus are being 
removed, and as soon as the carbon is within 0-02 per 
cent. of the content required before tapping and the 
slag is of satisfactory analysis and physical condition, 
a series of three or four samples is drawn at 5-minute 
intervals and tested for carbon and manganese. On the 
result of the first of these samples being returned, about 
12 cwt. of lump ferro-manganese are added to the 
bath, and the charge is tapped when the result of the 
third sample is received. The final adjustment of 
the carbon, manganese and silicon is made in the ladle. 
Manganese additions are made in the bath in the 
majority of charges from this plant, and occasionally 
silico-spiegel is used. In the case of very Jow carbon 
steels, where ferro-manganese addition would tend 
to raise the carbon content above the specified limit, 
refined manganese and silico-manganese are added 
in the ladle. 

The casting ladles are nominally of 75 tons capacity 
and will hold 78 tons to 80 tons. The steel is top- 
poured through 1{-in. clay nozzles. Practically the 
whole of the steel is teemed into wide end-up fluted 
moulds, and the ingots are stripped by means of lugs 
set in the top of the ingot. In general, the fuel at 
present used in the plant is three-gas for the furnaces 
and coke oven and blast-furnace gas on the mixer. 
The gas plant consists of two banks of 3-ton Morgan 
producers, three in one bank and two in the other. 
The blast-furnace and coke-oven gases are mixed at a 
point some 200 yards away from the plant, the volu- 
metric ratio of the mixture being maintained constant 
by an Askania regulator actuated by the differential 
pressure across orifices in each of the mains. The 
mixed blast-furnace and coke-oven gases are added 
to the producer gas, to make the three-gas mixture, 
at each individual furnace, the mixture of the cold 
gas being fed into the hot producer gas after the furnace 
regulating valve, but before the drum reversing valve. 
The total fuel consumption, expressed as coal, over 
the six months period ending January 2, 1937, including 
the mixer and all lighting-up fuel, is 4-61 cwt. per ton. 
Deducting the mixer figure of 0-58 cwt., the furnace 
consumption including lighting up, is 4-03 ewt. per ton. 

(Z'o be continued.) 








WIDENING A COVERED SHIP- 
BUILDING BERTH AT WALLSEND. 


THE moving of heavy structures intact has, as is 
| well known, become a fairly common operation in the 
| United States. It is a much less usual one in Great 
sritain, but a unique instance, possibly even unequalled 
| in America lies in the recent widening of one of 

the large shipbuilding berths at the Wallsend yard 
of Messrs. Swan, Hunter and Wigham Richardson, 
Limited. Some account of the work, which was 
| carried out by Messrs. The Glasgow Steel Roofing 
| Company, Limited, North Western Works, Possilpark, 
Glasgow, N., is given below and illustrated by Figs. 
1 to 7, Plate XXVIII. There are two berths, both of 
| the covered type, situated side by side in the Wallsend 
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56 ft. apart. The columns are bolted at the bottom 
to concrete foundations, and are, naturally, not other- 
wise connected transversely, except at the top, where 
they are coupled together by lattice girders 12 ft. 
deep. These transverse girders are connected on their 
undersides by longitudinal girders which carry feur 
sets of rails for suspended swivelling-jib travelling 
cranes, and one set for a trolley used for hydraulic 
riveters, &c. The columns are also connected longitu- 
dinally by girders at the top, these forming on the 
outer wall of the shed a track for two travelling jib 
crane:. The general construction of the columns will 
be clear from Figs. 1 and 5. 

The outer rows of columns are 10 ft. by 11 ft. iv 
cross-section, and those in the centre row, common to 
the two sheds, are 10 ft. by 12 ft. in cross-section, the 
smaller dimension in each case being the measurement 
in the direction of the length of the shed. There are 
13 columns in each longitudinal row, and the length 
of the sheds over the columns is, therefore, 682 ft. 
The roof, which is arranged in transverse ridges of 
56 ft. span, overhangs, however, at the ends, so that 
the covered-in area has a total length of 737 ft. The 
clear width between the columns as originally built 
was 95 ft. for the west shed and 100 ft. for the east 
shed. It may be mentioned here that a good impres- 
sion of the general construction of the sheds may be 
gained from an illustration given in 1907 in ENGINEER- 
ING, vol. Ixxxiv, when Plate LXVIII showed the 
Cunard liner Mauretania ready for launching from the 
west shed. A section of this shed was shown in Fig. 17, 
page 616, of the same issue, viz., that for November 8, 
1907. The west shed remains at its original width of 
95 ft., but Messrs. Swan, Hunter, requiring accommoda- 
tion for wider ships than were visualised at the time 
the berths were built, decided to increase the clear 
width of the east berth from 100 ft. to 112 ft. 

Several alternative plans for the widening operation 
were discussed, but that finally agreed upon between 
the owners and Messrs. The Glasgow Steel Roofing 
Company was to cut the top transverse girders at their 
junction with the columns on the east side, move the 
columns throughout a distance of 12 ft., length«n the 
transverse girders by that amount, and make good the 
roof. Two columns were to be moved at the same 
time, this procedure necessitating six moves of two 
columns, and one move of a single column to complete 
the whole operation. The berth naturally slopes 
towards the river, so that the columns are not all of 
the same height. Taking the height from the founda- 
tion level to the underside of the transverse girders, 
this is 105 ft. at the yard end of the shed and 130 ft. 
at the water end. The columns themselves are, of 
course, taller by the depth of the girders, above which 
they project a further 5 ft., the overall height varying 
from 122 ft. to 147 ft. The load to be moved, taking 
two columns at a time, was approximately 200 tons. 
This included the longitudinal girders between each 
pair of columns on which the jib travelling cranes 
run. These have jibs 100 ft. long and serve the 
adjacent slipway. The cranes were, of course, run 
out of the way when any particular section of the 
girder was being removed. It should be realised at 
this point that the continuity of the longitudinal girder 
system down the side of the shed was not destroyed 
by the outward movement of the columns. When 
two columns with the girder between them were to 
be moved as a whole, the rigid joints of the adjacent 
girder were replaced by joints in the form of massive 
hinges with vertical pivots. The girder system, in 
plan, then became two straight portions with a 
diagonal portion one bay in length joining them, 
this diagonal portion moving along the shed as each 
pair of columns was shifted, until it was finally 
straightened out by the movement of the last single 
column. It may be noted that the leaf of the hinged 
joints on the girder was made with long slots for the 
bolts, so that the arc described by the end of the 
girder as it was spread outwards was taken into 
account. The hinge joints were only temporary, the 
final joint being made rigid as before. 

The procedure of moving each pair of columns was 
as follows. The concrete foundations had been 
extended to suit the new position of the columns by 
Messrs. Purdie, Lumsden and Company, as sub- 
contractors for Messrs. Swan, Hunter, and were 
properly set and finished before the work of moving 
was commenced. On each side of each column to be 
moved, a steel channel with a centra] longitudinal bar 
was bolted across the old and new foundations. These 
channels are seen in position in Fig. 5, and a detailed 
cross-section is shown in Fig. 7. Each pair formed, 
in effect, a railway line on which ran the travelling 
carriage supporting the columns. The construction of 
the carriage will be clear from the views given in 
Figs. }, 5 and 6. It should be noted, however, 
that in Figs. 1 and 5, the columns are shown in the 
traversing position, that is, with their feet just clear 
of the foundations. In the first stage of the operation 
the columns were standing on the foundation. Simul- 
taneously with the assembly of the carriages, massive 
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steel shores, over 100 ft. in height, were erected on a 
temporary foundation immediately under the two 
transverse roof girders concerned These shore Ss were 
designed to carry a load of 80 tons each, and when in | 
position the two columns with all the superstructure 
concerned, were lifted bodily by means of hydrauli 
jacks. As the lift was only a matter of inches, the 
shed structure was flexible enough to permit of its 
taking place without damage, a piece roughly 56 ft. 
in length being lifted each time. Another set of jacks 
between the top of the shores and the underside of 
the transverse girders then transferred the load to 
the shores, the columns be ing suspended at this stage. 
The weight of the columns was then taken on the 
carriages by bolting them firmly to its frame and the 
work of disconnecting the transverse girders from the 
top of the columns was proceeded with 

When the cutting had been effected, the columns 
hex ame detac hed towers on movable base a. and were 
ready to be moved across the foundations. Their tops 
were, however, steadied by means of timber retarding | 
beams controlled by winches. The horizontal traverse | 
was effected by the girder shown in Figs. | and 5. | 
This girder, built up of channels, was laid on the top of 
the foundations between the carriage rails, and, as | 
seen at the left of Fig. 1, was formed as to hook 
over the outer edge of the foundations. At the other 
end was formed an adjustable chock. An hydraulic 
ram inserted between the chock and the end of the 
carriage exerted a horizontal thrust on the latter, the 
reaction being taken by the hooked end of the girder. 
On power being applied to the ram, the carriage moved 
forward, the winches being operated simultaneously | 
so as to release the retarding beams as required at the | 
top of the columns. Temporary telephone connec- | 
tions at all the operating points kept the various 
foremen in constant touch with a central point, so 
that the columns during the traverse were kept truly | 
vertical. The rams on each carriage were synchronised | 
in order to keep both columns moving together. It 
was, of course, impossible to effect the whole 12 ft. of 
traverse in a single operation, the rams only admitting 
of 18 in. of movement. When this amount of move 
ment had been effected, therefore, the chocks were 
advanced along the girder to a fresh position, the 
girder being drilled with bolt holes at suitable pitch 
for about half its length. The position occupied by 
the jack can be made out on the right of Fig. 1. 

The columns having been moved to their new 
position were unbolted from the carriages and 
lowered by jacks on to anchor bolts already set in 
the foundations. \ detail of a column foot is given 
in Fig. 4. The carriages were then dismantled and re- 
moved to the next pair of columns. The next operation 
was the joining of the transverse girders to the top of | 
the columns. The girders, in the meantime, had been | 
lowered to their original level and rested on the shores. 
An extension of the girders, 12 ft. in length, and having 
a bracket connection 12 ft. in depth, was inserted in 
the gap and bolted up to the columns and ends of the 
girders. This extension is shown in elevation in Fig. 1, 
and in part cross-section in Fig. 2 It will be seen 
that the main girder consists of two vertical members 
connected by diagonal cross bracing. Each member is | 
made of two 8-in. by 8-in. by }-in. angles at the top and 
bottom, with a central) horizontal channel 15 in., by 
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The top panel is cross-braced on its faces by | 
8-in. by 3}-in. channels in the direction of thrust, and 


12-in. by 3-in. flats in the direction of tension. The 
columns are divided vertically into a number of panels 
about 11 ft. 6 in. in height, with a shallow panel above | 
the top of the transverse girders. Each of the panels 
is diagonally cross-braced by angles. These angles 
were each stiffened in the two top panels, that is, in 
way of the new bracketed filling piece, by an additional | 
angle. Moreover, seven of the panels, counting from | 
the top, were stiffened by horizontal cross bracing at | 
the centre This additional bracing is shown in plan 
in Fig. 3. Much of the new stiffening was secured | 
by welding, the contractors having the use of Messrs. | 
Swan, Hunter's are-welding apparatus, which proved | 
very useful when working at great heights. 

The complete shift of 10 days per two columns com 
prised the erection and dismantling of the carriages, | 
jacking up and lowering the columns, cutting and | 
making good the roof, and moving the shores. This 
vast operation was effected by trolleys running on the | 
rails for the overhead travelling cranes below the 
transverse girders. The whole contract was completed 
in six months without accident or mishap, and for 
the most part in adverse weather, while work on the 
columns at the river end of the berth had to be carried 
out with regard to tidal conditions. The ordinary 
shipyard routine was not interfered with in any way, 
and the whole job may be said to reflect credit on 
Messrs. The Glasgow Steel Roofing Company, Limited, 
for the manner in which this unusual] operation was 
carried out, and on Messrs. Swan, Hunter and Wigham 
Richardson, Limited, for the enterprise with which 
this enlargement of their facilities was planned. 
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It may be recalled that the Societa Anonima F.I.A.T., 


| of Turin, have built a number of petrol and oil-driven 


railears for the Italian State Railways which, although 
differing in size, have the same general characteristics 
and are known as “ Littorina” models. One, with 
a capacity of 80 persons seated, was described in 
ENGINEERING, vol. cxxxviii, page 377 (1934). Two 
smaller Littorina cars, each having a capacity of | 
56 persons seated and 20 standing, have recently been 
run On an experimental service, and were shown at the 
Levant Fair at Bari. The complete unit is illustrated 
in the accompanying figure. By coupling up the two 
railcars in this way it is possible to double the number 
of passengers who can travel in case of ngcessity 
without recourse to special trains, and without any 
increase in the train personnel. The double coach 
can perform the same service as a single Littorina 
car and maintain the same schedule, a result that could | 
not be attained by the employment of a trailer coach. 
The two vehicles constituting the train are identical. 
As will be clear from the illustration, they are of 
symmetrical design, and can travel in either direction, 
either coupled or independently. 

Each car has a length of 18-46 m. (60-5 ft.) anda 
width of 2-4 m. (7-9 ft.). The wheel gauge is normal 
and each car weighs 22,000 kg. (21-6 tons). The cars 





are mounted on two four-wheeled bogies, both bogies | 
The distance between the bogie 


being power driven 


centres is 12-1 m. (39-7 ft.). The speed of the railcars, 
either alone or coupled together, is 110 km. (68-7 miles) 
per hour. The motive power is furnished by a Fiat 
Diesel engine on all bogies, each engine developing 
80 h.p. at a speed of 1,700 r.p.m. In addition to the 
engines, each carries its own radiator, the 
pneumatically-controlled change-speed gear, and reduc- 
ing and reversing gearing. A free-wheel arrangement 
is incorporated in the transmission. Each of the fou 
wheels on the bogies is provided with internal-expanding 
brakes operated by compressed air, with adjustabk 
automatic and supplementary hand control. The 
two railcars can be controlled when coupled together 
from any one of the four driving positions. All the 
controls, including the change-speed and _ reversing 
gears and the free-wheel, are effected electro-pneumati 
The two cars, in addition to the electrical and 
pneumatic connections, are coupled together mechani 
cally by a drawbar provided with rubber pads and 
connected to the end beams of the frames. 
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CATALOGUES. 


Electric Lamps.—Included in the booklets describing 
their range of Mazda electric lamps and accessories, by 
Messrs. British Thomson-Houston Company, Limited, 
Rugby, are some useful conversion and discount tables 
to facilitate calculations by their customers. 


Switchboards and Accessories.—Messrs. C.A.V.-Bosch, 
Limited, Acton, London, W.3, have sent us two pamph- 
lets giving working particulars and running instructions 
for a number of their products, as for example, switch 
boards and panels, wind-screen wipers, direction indica 
tors, &c. 


Ventilators —We have received from Messrs. Visco 
Engineering Company, Limited, Stafford-road, Croydon, 
Surrey, a leaflet descriptive of their Savonius Rotor 
ventilator for which they claim that it is the only 
capable of creating a vacuum greater than the dynamic 
pressure of the wind actuating it. 


Indicators, Recorders, Flow Meters.—Messrs. Electroflo 
Meters Company, Limited, Abbey-road, Park Royal, 
London, N.W.10, have forwarded to us two leaflets, 
one descriptive of their smoke density indicators and 
recorders, and the other dealing with their micro 
mechanised flow meters for steam, water, air, gas and 
oil. 

Pre-Cast Flooring——We have received from Messrs 
Truscon Floors, Horseferry House, Westminster, London 
8.W.1, a department of the Trussed Concrete Steel 
Company, Limited, a copy of a new brochure relating 
made at their 


to their reinforced-concrete troughing, 

- ep >, 
works at Isleworth, Middlesex, and at Trafford Park 
Manchester. 


Furnaces for Non-Ferrous Metals.—Messrs. Manometet 
Manufacturing Company, Limited, Savoy House, Strand, 
London, W.C.2, have sent us a temporary list descriptive 
of their rotary and semi-rotary furnaces, oil or gas fired, 
suitable for pressure die-casting, for printers’ use and 
for non-ferrous melting and heat-treatment, in sizes 

to 3 tons capacity. 

Rectifiers and Battery Chargers. We have | 
from Messrs. Westinghouse Brake and Signal Company, 
Limited, 82, York-road, King’s Cross, London, N.1 
three pamphlets describing their metal rect ifiers, including 
types for radio and for television. Among the battery 
chargers described is a trickle set designed to facilitate 
charging motor-car batteries during the night in owners 


ot 


received 


* garages 




















ENGINEERING. 








— 








OcT. 15,_1937.] 


PILOT INJECTION. 
By D. Jarar, Ph.D., B.Sc. 


Tue success of the high-speed solid injection oil 
engine greatly depends on the process of com- 
bustion. Diesel knock, which is probably dependent 
on delay period, is an obstacle in the path of the 
veneral adoption of this type of engine. To shorten 
the delay period and ensure smoother running of 
the engine, two methods suggested themselves. The 
first is the selection of a suitable fuel ; doping some 
fuels has met with some success. The second is 
the introduction of a small quantity of the fuel 
inside the combustion chamber, followed by the 
main charge. This method, as will be seen later, has 
resulted in a quieter running of the engine and 
quicker starting. C. B. Dicksee* has stated that 
“ the delay period, or time lag, which exists between 
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the moment at which injection commences and 
appearance of pressure-rise due to combustion, 
plays a vitally important part in the successful 
operation of the C.I. engine. It is during this period 
that knock originates; in fact, it may be said 
without fear of contradiction, that it is the delay 
period which produces the knock.” The knock in 
a compression-ignition oil engine seems to be caused 
by the existence of a large quantity of the fuel 
inside the combustion chamber, ready to unite 
rapidly, after the delay period, with the oxygen 
with which it has already mixed. To ensure 
smoother running of the engine two methods suggest 
themselves :—(1) The shortening of the delay period 
by doping the fuel or increasing the compression 
and possibly density. Thus, Mr. Ricardot has 
found that a small percentage of amyl-nitrate has 
the effect of decreasing the ignition lag. With 
regard to the second idea under this heading, 
G. D. Boerlage and J. J. Broeget have found that 
when some fuels caused knocking they could be 
made non-knocking by supercharging. (2) It is 
Suggested here that a small quantity of fuel may 
be injected at first, to start ignition, this “‘ pilot 
injection ” to be followed by the main charge after 
the delay period is over, i.e., after the flame has 
established itself inside the combustion chamber. 

E2 perimental Procedure.—The engine used in the 
experiments to be described was a four-stroke- 
cycle, direct injection Tangye oil engine, having 
a single cylinder 43 in. diameter by 5}-in. stroke, and 
running at a normal speed of 1,200 r-p.m. Fig. 10, 
Plate XXX, shows the general arrangement. Two 
fuel pumps and two nozzles of the Bosch type were 
used. One set of injection apparatus (the original 
one) will be referred to as the main injection pump 
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and nozzle, the second set being referred to as the 
pilot set or apparatus. This was installed as a 
separate unit, chain driven by the engine, through 
a gearbox. Fig. 1 to Fig. 3 below, show details of 
the drive. It varied the timing of the injection over 
a.wide range, while the engine was running. Two 
micrometer arrangements were fitted on the pumps 
for setting them accurately. A special cylinder head 
was made to take the two nozzles, and the combus- 
tion chamber was an open-type one. Fig. 4 and 
Fig. 5 show the cylinder head used. The injection- 
timing was measured by means of a Neon tube 
indicator. The primary circuit of a coil was con- 
nected to a light contact braker on each nozzle, the 
secondary side being connected through a brush to a 
Neon lamp fixed on the main shaft. A slotted 
graduated disc was used for reading off the timing 
of injection. Fig. 11, Plate X XIX, shows the Neon 
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tube indicator. The commencement of combustion 
was measured by means of a Metro-Vick-Dodds 
cathode ray electrical indicator. The torque was 
recorded by means of a Froude hydraulic dyna- 
mometer directly coupled to the engine, while the 
speed was measured by means of a chain-driven 
revolution counter and a belt-driven tachometer. 
The fuel measurements were made by means of 
calibrated glass bulbs. The fuel used was supplied 
by Messrs. Shell-Mex and B.P., and was kept the 
same throughout the tests. The specification is 
given in the appendix. An M.L. noise comparator, 
which was kindly loaned by the Institution of 
Automobile Engineers’ Research Department, 
through the courtesy of Mr. C. G. Williams, was used 
for measuring the noise. 

Several tests were carried out to study the effect 
of pilot injection. Naturally, various different quan- 
tities of injected fuel from the pilot pump were 
tried, and the timing of the injection of the pilot jet 
was varied over a wide range for three different 
values of timing of injection of the main pump. 
For comparison purposes, the quantity of the fuel 
injected per cycle by the main pump was kept 
constant. For the same reason, the volumetric 
efficiency, the air inlet temperature, the water out- 
let temperature, and speed of the engine, were kept 
nearly constant throughout the tests. The load was 
adjusted to keep the speed constant. Timing of 
injection and combustion, load, fuel injected per 
cycle, and noise, were recorded. 

Three tests were made with the main injection 
timing at T.D.C., the main pump supply and pilot 
injection being varied. The results were as follows : 
(i) Main pump supply = 0-812 x 10~* Ib. per cycle. 


The three curves marked a in Fig. 6, page 418, 
show the results obtained. The curves give the 
relation between torque in lb.-ft., delay period in 
sec. X 10-°* and noise in decibelst plotted against 
pilot injection timing, with T.D.C. taken as 0 deg. 
The delay-period curve shows a decrease in delay 
period as the pilot injection advances to 30 deg. 
before T.D.C. With further ignition advance, the 
indicator diagrams were very smooth and the 
measurement of timing of combustion could not be 
carried out accurately. Hence, the use of the dotted 
line in this region. When the pilot injection was 
advanced to 80 deg. before T.D.C., a small hump 
indicating combustion appeared again. After this 
point the delay period increased. These results 
are discussed later in this article. With regard to 
the noise measurements, it was soon found that the 
M.L. instrument was not sensitive enough for the 
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accurate measurement of Diesel knock. The results 
obtained are plotted in the figure. At T.D.C. there 
was a fairly heavy knock, and as the pilot charge 
injection timing was advanced, the engine ran more 
smoothly until about 30 deg. before T.D.C. was 
reached for this timing. For the range of 30 deg. to 
50 deg. advance for this timing, there was no appreci- 
able change in the noise. When the pilot injection 
timing was advanced beyond 60 deg. before T.D.C., 
the audible knock was found to increase with the 
advance. The torque, as the curve in Fig. 6 shows, 
increased to a maximum at minimum delay period. 
(ii) Main pump supply = 0-814 x 10~* Ib. per 
cycle. 
Pilot pump supply = 0-186 x 10~* Ib. per 
cycle. 

The curves marked b in Fig. 6, show test results 
with the pilot pump injecting a little more fuel 
than in the previous test. The delay period, in this 
case, decreased as the pilot injection timing was 
advanced up to 20 deg. before T.D.C. The indicator 
diagram was fairly smooth beyond this. A small 
hump only appeared when the pilot injection advance 
was 90 deg. before T.D.C. It may be noted, how- 
ever, that the indicator diagram was smooth over 
a longer range (for 20 deg. more) than in the previous 
test. This may have been due to a larger quantity 
delivered by the pilot pump. There was also a slight 
increase at first in the torque as the pilot injection 
timing was advanced from T.D.C. At T.D.C. there 
was a noticeable audible knock which faded some- 
what as the pilot injection timing was advanced. 





* The delay period is taken as between the timing 
opening of the nozzle valve of the main pump and the 
commencement of pressure rise due to combustion. 

t The noise readings are comparative only and have 
no relation to the threshold of hearing. The readings are 





Pilot injection by pilot pump = 0-137 x 10~* 
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really reductions below the greatest noise, the highest 
reading representing the quietest conditions. 
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This appeared again at about 60 deg. injection 
advance. 


(iii) Main pump supply 0-813 10~* lb. per 
cycle. 

Pilot pump supply = 0-2656 10~* Ib. per 
cycle. 


The curves marked c, Fig. 6, give the results. 
The delay period, as before, could only be measured 
up to 20 deg. advance of the pilot injection. Beyond 
this point the indicator diagrams were smooth until 
the advance of the pilot injection reached 100 deg. 
Another small hump was noticed on the indicator 
diagram when the pilot injection was between 
40 deg. and 60 deg. before T.D.C. This was due to 
the large quantity injected by the pilot pump. The 
knock was distinct with the pilot injection at T.D.C 
and after advancing the pilot injection there was a 
slight knock up to 50 deg. advance. Beyond this 
the knock appeared again. It seems that the large 
quantity delivered by the pilot pump, made the 
running of the engine rough as compared with the 
the two previous tests. The torque was very erratic 
throughout this test. 

The next series of three tests was made with the 
main injection timing 11-5 deg. after T.D.C. : 

(i) Main pump supply = 0-828 x 10~* lb. per 

cycle. 
Pilot pump supply = 0-1366 x 10~ Ib. per 
cycle, 

The test results plotted in the curves marked a, 
Fig. 7, show that the delay period decreased, as the 
pilot injection timing was advanced. The big hump 
on the diagrams was more or less smoothed out 
when the pilot injection-timing was advanced be- 
yond about 20 deg. before T.D.C. The torque varied 
very little, as the pilot timing was altered. The 
fairly heavy knock, which could be heard at a pilot 
injection position retarded relative to T.D.C., eased 
gradually as the pilot injection was advanced. 


(ii) Main pump supply = 0-818 «x W-* Ib. per 
cycle. 

Pilot pump supply = 0-1785 x 10-* lb. per 
cycle. 


The test results are shown in the curves b, Fig. 7, 
The delay period decreased as the pilot injection 
timing was advanced from 11-5 deg. after T.D.C., 
to 20 deg. before T.D.C. Beyond this last position 
the indicator diagram was very smooth, and it was 
not possible to notice the commencement of com- 
bustion accurately. The dotted line is only a sug- 
gestion of what the delay period would be. There 
was an increase in torque to a maximum value, as 
the injection timing advanced. The heavy knock 
which accompanied a big hump on the indicator 
diagram soon eased when the pilot injection timing 
was 20 deg. before T.D.C. A slight knock appeared 
at 40 deg. injection advance. 


(iii) Main pump supply = 0-814 x 10~* Ib. per 
cycle. 

Pilot pump supply = 0-233 x 10~¢ Ib. per 
cycle. 


Fig. 7, curves c, show the test results, with the 
torque curve increasing to a maximum at about 
10 deg. before 'T..D.C., for the injection timing. The 
delay period, however, decreased up to 10 deg. 
advance. Beyond this, it was not possible to detect 
the delay period accurately. The hump on the dia- 
gram appeared only at 120 deg. injection advance. 
The knock at a retarded position was very heavy. 
It decreased a little at small advances and increased 
again at about 50 deg. advance. This may again be 
due to the large quantity of fuel injected by the 
pilot pump. The smooth range of the indicator 
diagram was about 105 deg. 


Three further tests were made with the main 
injection timing 4 deg. before T.D.C. : 
(i) Main pump supply = 0-814 x 10~ Ib. per 
eycle. 
Pilot pump supply = 0-1336 x 10~* Ib. per 
cycle. 


The test results are plotted in Fig. 8, Curves a, 
which show, as before, the delay period, torque and 
noise plotted against pilot injection angle of advance. 
The torque curve shows a slight increase to a maxi- 
mum at about 20 deg. pilot injection advance. The 
delay period decreased as the injection was advanced 
Beyond this point the 


to 30 deg. before T.D.C. 
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indicator diagram was smoothed out. A slight hump 
appeared again on the diagram at about 110 deg. 
pilot injection advance. The knock, which appeared 
to start with pilot injection at T.D.C., eased as the 
injection was advanced. It only became noticeable 
again when the injection timing was advanced to 
about 90 deg. 


(ii) Main pump supply = 0-813 x 10-* Ib. per 
cycle. 

Pilot pump supply = 0-1768 = 10-* Ib. per 
cycle. 


In Fig. 8 the torque curve 6 shows a maximum 
value at about 30 deg. advance of the pilot injec- 
tion timing. The delay period decreased with 
advance of injection timing to about 30 deg. ; 
beyond this advance the indicator diagram was 
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smooth for a range of 90 deg. After this a small 
hump on the diagram appeared again. A heavy 
knock could be heard to start with pilot injection 
at T.D.C. This diminished to a slight knock as 
the pilot injection was at first advanced. The knock 
was heavy again when the injection advance reached 
50 deg. 


(iii) Main pump supply = 0-813 x 10-* Ib. per 
cycle. 

Pilot pump supply = 0-220 « 10-* Ib. per 
cycle. 


The test results plotted in Fig. 8, curves c, show 
very clearly that the delay period decreased again 
as the pilot injection timing was advanced from 
T.D.C. to about 30 deg. The hump on the indicator 
diagram disappeared until nearly 140 deg. advance 
was reached. The indicator diagrams were fairly 
smooth, with the exception of a small trace of com- 
bustion due to a large quantity of pilot charge being 
delivered. The torque increased slightly as the pilot 
injection advanced from T.D.C., and was very 
erratic. The knock was very heavy to start with, 
and smoothed somewhat as the injection advanced 
from .T.D.C. It appeared again at about 50 deg. 
advance. 

Discussion of Results.—The tests shown in Figs. 
6 to 8, all reveal that there is, in some cases, a 
marked improvement in the engine running, so far 
as knock and torque questions are concerned. In all 
cases, with certain angles of pilot injection advance, 
the delay period of the main pump was nearly 





decreased to zero. The best quantity delivered by 
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the pilot pump, so far as smoothness of running is 
concerned in the case of the engine in question at 
1,200 r.p.m., seems to be in the region of 0-177 
10~* lb. per cycle ; or for a main injection quantity 
of 0-813 = 10~* Ib., in the region of about 21-75 
per cent. of the main charge. The best timing of the 
pilot injection appears to be between 40 deg. and 
50 deg. before T.D.C. To illustrate the changes 
taking place in the indicator diagram, Figs. 12a to 
12d on Plate X XIX, show four indicator diagrams, 
90 deg. out of phase, on a time, or angle, base. In 
these diagrams, the timing of injection of the main 
pump was advanced by 4 deg. The quantity 
delivered per cycle was 0-813 x 10-* lb. main pump 
and 0-1768 x 10~* Ib. pilot pump. The fow 
diagrams, a, b, c and d, respectively, represent the 
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injection timing of the pilot charge, 0 deg., 10 deg.. 
60 deg., and 130 deg., before T.D.C. 

In a the combustion line is fairly steep ; ) shows 
how the diagram smoothed out gradually ; c¢ shows 
the diagram completely smooth. In d the Lump 
has appeared again. It is suggested that the 
appearance of the hump at a big advance angle is 
due to the fact that by admitting the pilot injection 
at excessive advance angles, some of the fuel clings 
to the cylinder walls, and very little of it burns, 
before the main charge is admitted. Thus the 
temperature is not high enough to burn the main 
charge as soon as it enters the cylinder. It is 
important to note that this explanation also suggests 
itself by the fact that the larger the quantity of the 
pilot charge, the larger the duration of smoothness 
of the diagram in terms of angle of advance. This 
behaviour, already mentioned, was consistent for all 
the tests described in this article. Figs. 13a to 13d 
show four diagrams, with the main fuel injected 
11-5 deg. after T.D.C., and in which the injection 
timing of the pilot charge is 11-5 deg. after T.D.C.. 
at T.D.C., 60 deg. before T.D.C. and 95 deg. before 
T.D.C., respectively. The fuel injected was 0-515 

10-* Ib. per cycle, and 0-1785 10-4 Ib. pet 
cycle, from the main and pilot pumps, respectively. 
a and 6 show humps on the diagrams. At c, the 
diagram, as can be seen, is quite smooth. At da 
small hump appears again. These indicator dia 
grams vary in height. This, however, may be du 
to the variation in the voltage on the pressur 
element of the indicator, and must not be considere«. 
as necessarily indicating any variation in the com- 
bustion pressure. The shapes of the diagrams wer 
fairly consistent. 

In Figs. l4a to 14d the pilot injection timings ! 
the four diagrams are on T.D.C., 10 deg. befor 
T.D.C., 60 deg. before T.D.C., and 130 deg. befor 
T.D.C. The fuel delivered by the main cha! 
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was 0-813 x 10~* Ib. per cycle, while the fuel 
delivered by the pilot pump was 0-168 x 10~¢ Ib. 
per cycle. Diagrams a and 6 show a striking 
appearance of the pressure rise. The main pump 
was delivering fuel at T.D.C. Diagram c is quite 
smooth. A small hump appears in diagram d. It 
appears from these diagrams that the pilot charge 
certainly smoothed out all the rapid pressure rise 
when it was injected at about 40 deg. to 50 deg. 
before T.D.C. 

As a practical means of reducing Diesel knock, 
the cam shown in Fig. 9 is suggested. This cam may 
be allowed to operate the fuel pump plunger, and 
thus a small quantity of the fuel may be injected 
at first (about 20 per cent. of the main quantity in 
the case of the engine in question). This should be 
followed by the main charge about 40 deg. later. 
The injection commences at about 40 deg. to 50 deg. 
before T.D.C. It is assumed that the difference in 
positions of the main and pilot injection valves in 
the experiments described in this paper, does not 
materially influence the angles given. For smooth 
running of the engine, this cam saves the installation 
of two pumps. 

The following conclusions may be drawn as a 
result of those experiments :— 

1. Diesel knock is more or less bound up with the 
delay period. This delay period depends on the 
nature of the fuel and type of combustion chamber, 
as well as on many other factors. 

2. For smoother running of the engine the delay 
period must be eliminated or made as short as 
possible. There appear to be two methods which 
may accomplish this end: (a) doping of the fuel ; 
(6) the introduction of a small quantity of fuel at 
about 40 deg. to 50 deg. before T.D.C., to start com- 
bustion, followed by the main charge. This pro- 
cedure can be carried out by means of two pumps 
or a special cam. 

The researches described were carried out at 
Birmingham University in the Mechanical Engin- 
eering Department, under the supervision of Pro- 
fessor S. Lees, M.A., M.Sc. The author wishes to 
express his appreciation of the criticism and help 
afforded by Professor Lees, especially when de- 
scribing the line on which the research was to be 
conducted. Thanks are also due to Mr. S. J. Ellis, 
M.Sc., for further advice and assistance. 


APPENDIX. 
SPECIFICATION OF FUEL. 


For the Diesel fuel used in the work the test data 
were supplied by Messrs. Shell-Mex and B.P., 
Limited. 

Approximate analysis and specification :— 


Per Cent. 
Carbon - 86-0 
Hydrogen ... 13-0 
Sulphur... ; 0-7 


Undetermined oxygen, nitrogen, &c. 0-3 





A “fe 100-0 
Specific gravity at 60 deg. F. = 0-84. 
Flash point (closed) = 200 deg. F. 
Higher calorific value, B.Th.U’s. per lb. = 19.600. 
Carbon residue (Conradson) = 0-01 per cent. 
Asphalt, ash, water and sediment contents are 
negligible. 
Viscosity, Redwood No. 1 at 100 deg. F., 35 secs. 
Distillation— 
Initial boiling point, deg.C. —... --. 220 
Final boiling point, deg. C. oe .-. 360 
Distilling at 300 deg. C. ... . 70 per cent. 








FLANGED PIPE JOINTS FOR HIGH 
PRESSURES AND TEMPERATURES. 


By R. W. Battery, D.Sc. 


Part I.—Exastic BEHAVIOUR—(continued). 
(Continued from page 365.) 

I nfluence of Bolt Holes.—The introduction of 
holes in a flange alters very considerably the stress 
distribution, and under a given loading it increases 
the strain energy due both to hoop stress and shear 
stress. Considerable experimental investigation 
would be needed to ascertain the relative influence 


of bolt holes upon strain energies due to hoop 
stress and shear stress, or, in other words, to deter- 
mine how the ratio p is affected. Since, generally, p 
will be appreciably less than unity and the strain 
energies due to hoop stress and shear stress are 
both increased, it appears admissible to neglect 
the change in their ratio brought about by bolt 
holes. This course is justified by the results of 
experiment given later. 

For a given flange, bolt holes increase the deflec- 
tion for the same load. Under the same load the 
deflection of a plain flange with bolt holes may be 
expressed as A times the deflection for the flange 
without bolt holes. For a flange of given diameters 
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and bolt holes of given size and spacing A may 
be expected to be independent of the flange thickness. 
This is so because the hoop and shear stress distri- 
butions would be modified in the same way by 
introducing bolt holes whatever the axial thickness 
L of the flange. The effect of the radial stress 
between the bolt holes has here been neglected. 
With very close pitching of the bolt holes the radial 
stress in the material between the holes might 
require consideration. 

Neglecting the stress concentration at and near 
the surface of the bolt holes, the maximum radial 
stress between the bolt holes, i.e., at the flange 
faces, is given by f’ where, 

1 


_ & d\m 
2mr, sin 5 (+3) 
= = ~<a i 











f= 
2r,sin = —d 


b 
where f,, 7; and d are as in equation (6), page 364, 





ante, and b is the number of bolts. 


Evaluation of f’ shows that it is usually altogether 
negligible. For example, in the case of B.S.I. 
Flanges Table T, f’ is of the order of 0-07 /;. 

Making, therefore, the assumption that any 
alteration of p due to bolt holes may be neglected, 
and taking the effect of drilling a plain flange to 
increase its deflection 1 times, the deflection of a 
plain flange with bolt holes is given by 


8=AK(lL+p)W - : - (21) 
where, 
i 
| m 
r Le Ur) (22) 
Eam L§ _ i oe 





The magnitude of A for a flange of given diameters 
and given size and pitching of bolt holes is best 
obtained from experiment upon a flange undrilled 
and drilled. With thus determined for a flange 
ring the deflection of a flange in the general case, 
i.é., when in one with a pipe, can be derived as 
is shown later. 

Deflection Tests on Model Flanges (Plain).— 
Deflection tests have been made upon a series of 
plain flanges of different thicknesses, but otherwise 
representing the B.S.I. Table T flange for an 8-in, 
bore pipe, except that the bolt holes were drilled to 
bolt diameter size and the flange was taken to extend 
to the bore of the pipe. Fig. 3 gives dimensions 
of the flanges first tested. The models were first 
made for case (a) and subsequently they were modi- 
fied for cases (b), (c) and (d) by machining in order 
from the case (a) models. Four similar flanges 
were tested in a group as indicated by Fig. 4. 
In addition, two further sets of flanges 1} in. thick 
and 1} in. thick, were made and tested with and 
without bolt holes as in cases (b) and (c). Thus the 
flanges as a whole covered a fair range of thickness, 
and included the effect of bolt holes. The results 
of the tests are shown by Figs. 5 and 6, page 420. 

The purpose of testing four flanges together was 
to minimise the effect of the radial friction loading 
at the loading surfaces. The loading was applied 
and removed at least twice; and it will be seen 
that after the first unloading, although “ hysteresis ”’ 
was shown in the subsequent loading, its amount 
was small and there was no deflection upon the 
removal of the load. Due to the deformation of the 
flanges and consequent reduction in the equivalent 
couple arm the graphs are slightly concave towards 
the load axis, and some uncertainty arises in 
correlating the slope of a graph at any stage with 
its corresponding couple arm. The concavity of 
the graphs for increasing load is rather less than 
for those for decreasing load, and slopes have 
therefore been taken for the former. The deflection 
given includes the axial compression of the rings, 
which will be mainly due to compression of the 
material in the region of the loading rings or 
spigots, and also they are taken to include the small 
friction effect. As a first approximation it may 
be assumed that the contribution of axial compres- 
sion and friction to the deflection will have been 
the same in flanges of different thickness for the 
same load, and therefore the difference of the 
deflection of two flanges under the same load will 
not include the axial compression and friction 
effects and may be compared with the difference 
in the deflections calculated by means of the derived 
formule. 

To evaluate equation (18), page 365, ante, it is 
necessary to know the position of the “centre of 
pressure,” of the loading at the spigot rings. With 
zero load and perfect bedding of the surfaces the 
centre of pressure would be situated at the mean 
radius of the rings (very closely, since the rings are of 
small width), but when the loading is increased the 
centre of pressure for the inner rings will move away 
from the axis and for the outer ring it will move 
towards the axis, thus reducing the couple arm in 
each case. The centre of pressure cannot occur at 
the extreme edge of a ring as local yielding would 
intervene and move it away. There is therefore a 
tendency for the centre of pressure to move from the 
mean radius and approach a more or less stationary 
position. It was found that for appreciable loading 





in the tests made the centre of pressure may be taken 
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to be situated at 0-8 of the width of the spigot 
from the inside edge of the inner ring and at a 
similar position from the outside edge of the outer 
ring. Taking this position of the centre of pressure 
at the loading rings, evaluation of equation (18) 


(5 =2-4;m=4 :) gives the values of © in Table I. 


The corresponding experimental values are also 
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It is clear that over the range of flange thickness 
tested, and when allowance is made for axial 
compression, there is very satisfactory agreement 
between the deflections given by equation (18) 
and the results of experiments. Incidentally, it 
is also evident that axial compression of a stiff 
flange may make an important contribution to the 
deflection, particularly if the loading areas are small. 
































given. From the foregoing results it is taken that equation 
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TABLE I. 
= — oS se ee 
Flange Thickness (in.) 0-875 | 1-25 } 1-5 
: a dus —— 
w (in. per Ib.) (calculated) 7-93 108 3-05 10% | 1-92 10°* 
(experimental) 9-97 x 10°% 4°97 1* 4-03 x 108 
TABLE Il. 
Flange Thickness (in.) 0-875 1-25 1-5 
Calculats (5 1-92 1 ; 
alcu jon Ww 92 0 ) | 6-01 10 1-1 lon 0 
. é 
Experiment (¥ -~4-08 x 10 *) 5-04 x 10-8 0-94 1¢ 0 
TABLE Ill 
Flange Thickness (in.) 0-875 1-25 1-5 
- vere —e fe ! iz _ eS ote ae 
(1) Ww (equation 18) 7-93 1o-8 3-05 10-8 1-92 10-* 
a, 2 fy 
(2) W (experiment) — Wt cauation 18), undrilled flange 2-04 x 10-8 1-92 10-4 | 2-11 1o-* 
_ - -_ —_ ou — ———$————— ——— — 
effect of axial compression and friction average = 2-2 10-4} 
é 
(9) (experiment), drilled fange 111 10-4 6-58 x 10-8 4-19 x 10°6 
8 
\4) Ww drilled flange excluding axial compression and friction 
=(c)— 2-02 x 14 9-08 x 10-4 3°56 x 10-8 2-17 x 10°% 
A = (4) + (1) 1-144 1-168 1-13 


ae 
average A 1-147 





Eliminating, in the case of the experimental values ; (18) gives an acceptable value of the deflection of a 


6 : 
of & , the effect of axial compression and friction by 


deducting the value of ~ for the 1-5-in. thick 


flange and comparing with calculated values the 
differences given in Table II are obtained. 





single undrilled plain flange excluding the effect 
of axial compression. 

Effect of Bolt Holes.—As already indicated, the 
effect of bolt holes can be taken into account by 
means of the coefficient 4. Values of A for the 
model flanges are obtained as follows: 


It is taken that equation (18) gives the value of : 


for a plain undrilled flange when axial compression 
is excluded and that the subtraction of this value 


from the experimental value of 7 gives the effect 


of axial compression and friction. The value of A 


thus obtained for the axial compression and friction 











effect is taken to apply to the corresponding drilled 
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flange, and, when subtracted from the experimental 
value of A for the flange, to give the corresponding 


7 for the drilled flange, excluding axial compres- 


sion and friction effect. This process is given fin 
Table III. ; 
It will be seen that the effect of axial compression 


" as ek , 
and friction, as represented by its ;,, is substantially 


Ww 
constant at the average value of 2-02 x 10-* and that 
the coefficient } may also be regarded as constant 
and to have the value 1-15 for the B.S.I. Table T, 
8-in. bore flange taken to extend to the bore. 

The effect of bolt holes would be greater in the 
case of a loose flange such as is represented by case 
(d), Fig. 3. Tests were not made for this flange 
undrilled, consequently an experimental value of 
was not obtained. but a value of 1-42 is obtained 
by employing the calculated deflection of the 
undrilled flange, and by assuming the same axial 
compression and friction effect as was found for 
the other flanges. Owing to the smaller value of 
the couple arm for the loose flange, small changes 
in the position of the centre of pressure of the 
loading spigots or faces have a larger influence 
generally than in flanges taken to extend to the 
bore. If, for example, the centre of pressure is 
taken to be situated at 0-75 of the width of the spigot 
measured from the inside edge of the inner ring 
and from the outside edge of the outer ring, instead 
of 0-8 as taken previously and regarded as most 
probable, the derived value of A becomes 1-32. 
Reference is made here to this fact because, as will 
be seen later, there is reason to think that the 
value of 1-42 is rather high. 

Value of for Any Case.—Although in connection 
with plain drilled flanges the model tests justify 
the employment of the relationships obtained, 
i.e., equations (18) to (22), it is necessary to know 
the variation of with different proportions of 
flange and drilling in order to evaluate the deflection 
in any particular case. To provide this information, 
deflection tests upon a range of flanges of different 
proportions and with bolt holes of different size 
and spacing would be desirable, but this would be 
expensive in time and cost. A simple and approx!- 
mate way of obtaining the information desired is to 
regard the bolt holes in a flange as having an influenc« 
upon circumferential stress distribution similar to 
the effect of a series of holes in a parallel strip of 
metal under tension. This cannot be very far 
from the truth even taking into account the fact 
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that the stress at the bore side of the bolt holes is 
larger than at the outside. 

Extensometer tensile tests have therefore been 
made upon parallel mild-steel strip specimens, the 
elastic extension having been measured for plain 
and drilled specimens. Two groups of tests were 
made where the widths of the specimens were 
2-5 and 3-5 times the hole diameter, the former 
corresponding approximately with loose-flange 
proportions and the latter with flanges extending 
to the pipe bore. In each group three pitchings 
of the holes were employed, 2, 3 and 4 times the 
hole diameter. The results of these tests are given 
by Table IV and by Fig. 7. 

In the model flanges tested the ratio of bolt-hole 
pitch to hole diameter was 2-79 and the ratio of 
flange width to hole diameter was 2-75 for the loose 


Taste IV. 





Elastic strain of drilled test piece 
Elastic strain of undrilled test piece 








Case— H Case— 
Wiith of test piece | Width of test piece 
Bolt hole diameter Bolt hole diameter 
= 2-5. | 3-5. 








! 
Hole pitch - | } 
Hole diameter ~ ~ | 











| 1-333 | 1-180 | 1-261 1-158 | 1-096 


| 


flange (case (d)) and 3-58 for the flange taken 
to the pipe bore (case (c) ). The values of ) derived 
from Fig. 7 for these two cases are 1-3 and 1-17, 
which compare with the values 1-42 and 1-15, 
respectively, obtained in the model tests. Having 
regard to the close agreement between the two 
corresponding values of A for the case where the 
flange extends to the bore, there is no reason why 
in the case of the loose flange the derived value of 2 
should exceed the corresponding value indicated 
by the tensile tests. It seems probable therefore 
that the position of the centre of pressure at the 
loading faces was slightly less than 0-8, as already 
referred to, and it is considered that a value of 1-3 
is more correct than 1-42. Agreement therefore 
between the values of ’ given by drilled strip in 
tension and by model flanges is satisfactory 
when it is remembered that in the former the holes 
were at the centre of the strip, whereas in the flanges 
the holes were near the outside of the flange. In 
the absence of more suitable and comprehensive 
data, the values of A given by Fig. 7 are recom- 
mended for use for the general case of a plain 
drilled flange of heavy cross-section. 

The analysis given enables the deflection and 
stiffness of any loose flange to be calculated, and 
also of flanges in one with the pipe, when the 
efiect of the fillet and pipe wall are neglected. 


(To be continued.) 











THE NEW EXHIBITION BUILDING 
AT EARL’S COURT. 
(Continued from page 247.) 

Tur new exhibition building at Earl’s Court, of 
the construction of which we gave an account in our 
issue of September 3, page 245, ante, is interesting 
from the fact that the greater part is unprovided 
with natural lighting. In addition, the hot water 
required for heating and other services is obtained 
from electric boilers and a considerable power load 
is afforded by lifts, ventilating fans and other equip- 
ment. The present connected load is 22,000 kW ; 
and it is anticipated that the day and night maxi- 
mum demands will be about 10,000 kW and 12,000 
kW, respectively. 

An electricity supply for all purposes is obtained 
from the central substation of the Fulham Borough 
Vouncil in Townmead-road. This substation, which 
is alongside the generating station, is equipped with 
two 7,000-kV A transformers, which were constructed 
by Messrs. Ferranti, Limited, Hollinwood, Lanca- 
shire. These transformers step the generating 
pressure of 6-6 kV up to 11 kV for transmission, 
a8 indicated in Fig. 24, page 422, showing the 


sion side of each transformer is connected through 
oil circuit breakers, with a rupturing capacity of 
750,000 kVA, and oil-filled links to two three- 
core paper-insulated lead-covered cables, which were 
manufactured by Messrs. W. T. Henley’s Telegraph 
Works, Limited, Holborn-viaduct, London, E.C.1. 
These cables have 0-25-sq. in shaped cores and 
are run in earthenware ducts along Townmead- 
road, and under the streets, as far as the West 
London Extension Railway. Thence the route is 
along the railway itself, the cables being carried 
on cast-iron hangers supported on concrete posts, 
except where the track passes under a road bridge 
or where there are sidings. They are then drawn 
through steel pipes laid in concrete. Owing 
to the vibration to which they are likely to be 
exposed the lead used on these cables is mixed with 
special alloy. The distance from Townmead-roed 
to the exhibition is nearly 5,000 yards, of which 
about 1,950 yards is along the railway. Two forty- 
six-core cables carrying the telephone protective 
alarm and indicator circuits as well as the load- 
control circuits for the thermal-storage system 
are also run along the same route. These cables 
are protected by galvanised single-wire armouring 
bedded on compound and hessian, over which a 
further covering of compound and hessian is laid. 

At West Brompton station the cables leave 
the railway and emerge in Lillie-road, whence they 
are again laid in earthenware ducts for a 
distance of 320 years to the main intake chamber 
of the exhibition, at the Empress Hall. As is 
shown in Fig. 24, this chamber is equipped 
with a nine-panel metal-clad duplicate *bus-bar 
switchboard, the circuit breakers on which have 
a rupturing capacity of 150,000 kVA. These 
circuit breakers control the two incoming feeders, 
the two-ring main outgoing feeders and the three 
boiler-supply feeders. There are also *bus section 
and coupler switches. The three boiler-feeder 
switches are electrically operated from the power 
station. Metering equipment is also provided for 
dealing both with the on-peak and the off-peak 
loads. The former summates the energy supplied 
through the exhibition 1ing mains and to the 
Empress Hall for power, lighting and general pur- 
poses, while the latter deals with the energy supplied 
to the electric thermal-storage plant during off-peak 
periods. This energy is metered separately on watt- 
hour meters and as the circuits supplied are equi- 
valent to an earthed star system, owing to three 
electrodes being immersed in water in an earthed 
boiler shell, the connections are arranged so that 
any out-of-balance current will return through 
earth to the star point. 

The ring-main feeders, which consist of 0-25- 
sq. in. three-core paper-insulated and lead-covered 
cables, are run in ducts under the exhibition build- 
ing, and supply energy to five main substations, 
three of which are located in the basement at the 
Richmond-road, Warwick-road and North-West 
entrances, respectively, while two are on the roof. 
The latter location was chosen partly owing to 
the structural nature of the building and partly 
because a considerable proportion of the lighting 
load is at roof level. As has already been mentioned, 
there is no natural lighting in the exhibition build- 
ing. The basement substations are each equipped 
with two 1,500-kVA 1),000/400-volt transformers, 
which are fitted with on-load tap-changing gear. In 
the roof substations there are two similarly equipped 
750-kVA transformers. All these transformers 
were constructed by Messrs. The British Electric 
Transformer Company, Limited, Hayes, Middle- 
sex. The high-tension sides of the transformers 
are controlled by wmetal-clad_ single bus-bar 
switchgear with a rupturing capacity of 150,000 
kVA, and the low-tension sides by sheet-steel cubicle 
switchgear with a rupturing capacity of 35,000 kVA. 
The total transformer capacity installed, which 
covers all lighting, power and auxiliary purposes 
with the exception of the electric boilers, is 12,750 
kVA. 

The main incoming feeders from Townmead-road 
and the inter-connecting feeders between the sub- 
stations on the ring mains, were supplied by Messrs. 
Derby Cables, Limited., Messrs. Crompton Parkin- 
son, Limited, Bush House, Aldwych, London, W.C.2, 





high-tension distribution system. The high-ten- 


being the main contractors, and are fitted with 


Translay protection gear, which was supplied by 
Messrs. The Metropolitan-Vickers Electrical Com- 
pany, Limited, Trafford Park, Manchester. Over- 
load and earth-leakage protection with definite 
minimum inverse time-limit features are also pro- 
vided on both the ring-main feeder equipments and 
on one of the ring-main feeder equipments at the 
north-west entrance substation. Frame-leakage 
protection is also provided and is arranged to 
discriminate between the ’bus-bar sections in such 
a manner that the *bus section switch, the *bus 
coupler switch at the intake chamber, and all the 
switches connected to the faulty *bus-bar section 
through which current could be fed to the fault 
will be tripped in event of trouble. The switches 
on the sound ‘bus-bar section will not, however, 
be affected. 

To comply with the London County Council’s 
regulations, an emergency lighting plant is installed 
in the Richmond-road substation, as shown in 
Fig. 24. This plant consists of a seven-cylinder 
Diesel engine, which was constructed by Messrs. 
J. Blackstone and Company, Limited, Stamford, 
and is directly coupled to a level compound direct- 
current generator. This generator, which was 
constructed by Messrs. Crompton Parkinson, 
Limited, Bush House, Aldwych, London, W.C.2, is 
capable of giving a continuous output of 800 amperes 
at 235 volts, and also of charging a 300-volt, 113- 
cell Chloride battery, the capacity of which is 1,600 
ampere-hours at the ten-hour discharge rate. In 
the ordinary way this emergency set will be started 
by compressed air, but it is also arranged so that in 
case of need it can be started from the battery so 
long as the voltage of the latter is not less than 
80 per cent. of the normal. For the same reason a 
motor-generator set with the same output as the 
Diesel-electric set is installed. This set will also be 
employed to charge and condition the battery. 

In addition to the transformers the three base- 
ment substations are equipped with 200-kVA mer- 
cury rectifiers, which were constructed by Messrs. 
The Navelin Electrical Company, Oxford-street, 
London, W.C.1. These will enable a supply of 
direct current to be given to any exhibitor who 
requires it. As the substations are situated in a 
public exhibition, adequate protection against fire 
was an essential requirement, and a permanent 
Mulsifyre equipment of the sprinkler type has 
therefore been installed by Messrs. Mather and 
Platt, Limited, Manchester. The system is fitted 
with automatic detectors, which are connected to 
an indicating panel in the engineers’ office, so that 
a visual and audible indication of any fire that 
occurs will be given immediately. Further pro- 
tection is afforded by mounting the transformers 
and other oil-filled substation equipment over 
sumps, which are filled with gravel. 

Similar audible and visual indications of the 
tripping of any 11-kV or 400-volt circuit breaker 
are given in the engineers’ office, as also is the fact 
that the temperature of the transformer oil or 
windings have exceeded a pre-determined limit. 
Telephone communication is provided between the 
main intake chamber and boiler house and the 
central substation of the Borough Council. 

As will be seen from Fig. 24, current is distributed 
from each of the three basement substations through 
two sets of three-phase and neutral ’bus bars, 
one of which runs round the building in each 
direction. The most extended of these six ’bus bars 
is 200 ft. long and they range in size from single 
bars of 3 in. by } in. to four-way bars of the same 
size. The material used in their construction was 
tinned copper, which is carried in non-magnetic 
shoes bolted to cross-channel bearers. These 
bearers are suspended from the ceiling by means of 
Lead-Phil plugs. The multiple bars are separated 
from each other by teak fillets and whipping under 
short-circuit is prevented by the insertion of 
stiffeners at intervals. Where the bars pass through 
the walls, they are surrounded by Sindanyo’s blocks 
to reduce any risk of fire. The channel bearers 
and the members above them are bolted together 
continuously, thus forming a framework for the 
"bus bar separating pieces, and the asbestos panel 
casing in which the system is enclosed. Air gaps 
are provided at the top and bottom of this casing to 





assist in the dissipation of heat. A continuous 
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earthing strip is run round the whole length of the | 
*bus bar system and is bolted to each bearer. 

At ten points round the building rising mains are 
led from the "bus bar system to the top floor. The | 
connection between the "bus bars and the risers is | 
made by tee-off tongues, which are mounted on 
the bars. The latter also carry the high-rupturing | 
capacity switch-fuses by which the subsidiary | 
circuits are controlled. On each floor the riser is | 
connected to a triple-pole and neutral switch-fuse, | 
through which three distribution boards, one on | 
each phase, are supplied. These boards, in turn, | 
supply the permanent lighting and small power 
circuits. The basement lighting is supplied directly 
from the "bus bar system. A supply to the stands 
in the exhibition area on the first and second floors 
will be given from the "bus bar system through | 
600-ampere metal-clad vertical isolation circuit 
breakers and cables, which are run across the 
building under the columns. A tee-off from these 
lateral cables is made to a distribution box, which 
is recessed in practically every column. This box | 
contains two sets of triple-pole and neutral main 
fuses, one of which serves the ground-floor and the 
other the first-floor circuits. The exhibitors’ con- | 
nections will be led off from these boxes through a 
meter and main switch. Each box has three doors, 
one of which covers the exhibitors’ connections, | 
one the main switch and meter, and one the main | 
fuses. Where the supply cannot be given from the 
columns in this way industrial type screw-on plugs 
recessed in the floor will be used. Some of these 
plugs are controlled from a separate fuse board 
mounted on the columns, while in other cases the | 
plug is placed directly on a fuse box. The circuits | 
supplying the motors of the heating and ventilating | 
system and for driving the lifts and escalators | 
consist of cables which are teed separately from the 
*bus bars. 

Similar "bus bars to those just described are 
run from the two substations on the roof to tee-off | 
points under the roof itself. Where these bars are | 
in the open they are covered with waterproof material | 
and are supported from below, while in the roof | 
itself they are suspended from the permanent walk | 
ways. The circuits leading from the bars supply 


the arena-roof lighting and the arena floodlights. 
Armoured cables are also led from the roof sub- 
stations into the roof of the exhibition halls on the 
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first floor and terminate on a main switchboard 
in the centre of each hall. These boards control 
the special lighting circuits and various motors 
in the neighbourhood. The secondary lighting in 
the main and small halls, as well as the flood lighting 
projectors in the gallery, is supplied from the roof 
mains through distribution boards. 

Direct current from the rectifiers mentioned above 
is supplied to distribution boards, which are fixed 
on the columns in the exhibition area as already 
described, while the emergency-lighting plant feeds 
two separate ring mains and is also connected to a 
special feeder from which the car parks are supplied. 
One of these separate ring mains encircles the base- 
ment and the other the arena roof. From the former 
ten risers are taken off in the manner already 
described. Each terminates in switch rooms on 
the ground floor, from which separate circuits are 
led to the upper floors. The whole of this distri- 
bution scheme was designed and erected by Messrs. 
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, London, S.W.1, and the majority of the switch-fuses 
and distribution boards were supplied by Messrs. 
Parmiter, Hope and Sugden, Limited, Manchester. 

The lighting equipment for the ceiling of the main 
hall, which has an area of 400 ft. by 250 ft., consists 
of 416 high-power floodlights, each of which is 
equipped with a specially selected colour filter, so 
that the maximum light transmission is obtained. 
These floodlights, which were constructed by Messrr. 
The British Thomson-Houston Company, Limited, 
Rugby, are concealed in cones which are carried in 
three rectangular panels. These panels, which are 
placed one below the other at intervals of 3 ft., have 
spans of 100 ft. by 360 ft., 150 ft. by 310 ft. and 
200 ft. by 360 ft. respectively, and the colour effects 
obtained are accentuated by the formation of the 
ceiling. The optical characteristics of the flood- 
lights are such that the surface of the ceiling is 
evenly lighted by a wash of colour, which can be 
constantly varied in shade and intensity, as will 
be clear from Fig. 7, which appeared on Plate XIII 
of our issue of September 3. The horizontal diverg- 
ence of each beam is about 90 deg., while the vertical 
divergence is 12 deg. The diverging beams from 
adjacent floodlights overlap and are continuously 
changing. 

The lamps used for this roof-lighting system are 
of the filament tubular projector type with ratings 
of either 500 watts or 1,000 watts. The total load 
is 272 kW. Control is effected by thyratron re- 
action dimmers, which were also constructed by 
Messrs. The British Thomson-Houston Company, 
Limited. The control is capable of dealing with 
twelve circuits and is arranged for either cyclic or 
manual operation. The master board is provided 
with colour master and grand master control, which 
operate through a series of valve banks and reactors. 
Round the top of the main hall is a gallery in which 
fifty-four 2,000-watt spot lights and eleven 80- 
ampere arcs are installed for illuminating the arena 
proper during the progress of sporting events or 
other entertainments. 

The ceilings of the main exhibition areas on the 
ground floor are divided into nine squares by cross 
beams and at each of the thirty-two free corner 
thus formed is a triangular sheet-metal fitting 
with spread-preventing louvres in the bottom and 
}an amber-tinted glass front. These fittings are 








| Electrical Installations, Limited, 65, Vincent-square, | equipped with 150-watt lamps. In the centre of 























ENGINEERING. 





423 





OcT. 15, 1937.1 


THE NEW EXHIBITION 


MR. ROBERT J. SIDDALL, 


A.M.INST C.E., 


BUILDING AT EARL’S COURT. 


CONSULTING ENGINEER, LONDON. 








Fie. 32. 4,000-KW 


the middle square is a similar fitting with four glass 
sides and a 200-watt lamp. A similar scheme is 
provided on the first floor, except that there are only 
four squares and larger lamps are used. The whole 
of this equipment was supplied by Messrs. Lighting 
Trades, Limited, 17, Farringdon-road, London, 
E.C.l. The conference rooms are lighted by 
suspended two-tier fittings. In the lower tier 
there are nine reflectors with 100-watt lamps, which 
are arranged for downward projection, while in the 
upper there are eight 60-watt lamps in trough 
reflectors. In the restaurants two-tier globe ceiling 
fittings with plate-glass discs are used, while in 
the halls there are square recessed ceiling fittings 
with louvred fronts to prevent spread. These fittings 
were supplied by Messrs. Falk, Stadelmann and 
Company, Limited, 83, Farringdon-road, London, 


After a consideration of various alternatives it was 
decided to use electricity to heat the water required 
for warming the building, and, as a result of a 
discussion of detailed schemes between representa- 
tives of Earl’s Court, Limited, the Fulham Elec- 
tricity Department and independent consulting 
engineers, an agreement was entered into for the 
supply of 28,000,000,000 B.Th.U. per annum with 
the second of these authorities. This heat release, 
which takes into account the large variations which 
will occur during exhibition periods and the amount 
required for heating the swimming pool, is obtained 
from three 4,000-kW electrode boilers, which are 
supplied with three-phase current at 11kV from the 
main intake chamber as shown in Fig. 24. These 
boilers work in conjunction with seven storage 
tanks, each of which is about 11 ft. in diameter 
apd 43 ft. long, the total storage capacity obtained 
in this way being 170,000 gallons. 

The temperature of the water stored in these 
tanks is 280 deg. F., while the temperature of 
the flow round the building is maintained at 
180 deg. F. Under these conditions 34,000,000 
B.Th.U. can be released during each of six con- 
secutive hours, and 20,000,000 B.Th.U. during 
each of 15 consecutive hours, while the supply 
of electricity is cut off during the peak hours. 
With the assistance of the storage the necessary 
temperature can be maintained without increasing 
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the maximum demand on the undertaking, though 
there is sufficient margin to enable the load to be 
maintained throughout the 24 hours, even taking 
into account abnormal conditions such as a very 
cold spell or fog. 

An interesting result of the decision to use 
electric heating is that it has enabled a part of the 
building which was unsuitable for any other 
purpose to be utilised as a boiler room. At the 
same time the provision of high chimneys, such as 
would have been undesirable in a residential area, 
has been avoided, and the erection of coal-conveying 
and ash-handling plant has been rendered un- 
necessary. 

The general arrangement of the boiler house will 
be clear from Figs. 26 to 31, on Plate XXX, while the 
boilers themselves are shown in Fig. 32, above. The 
tunnel carrying the double track of the line from 
Earl’s Court to Wimbledon passes through the centre 
of this room, and the boilers themselves, as well as 
the control equipment, the boiler pumps and the 
circulating pumps, are installed on one side of the 
tunnel, while the storage tanks are on the other. 
The pipe-work crosses the roof of the tunnel on 
which the mixing valves are installed. The whole 
of the thermal-storage equipment was designed and 
installed by Messrs. Bastian and Allen, Limited, 
24, Bedford-square, London, W.C.1. 

The three boilers are of the electrode type, in 
which the loading is governed by the interposition 
of movable insulating shields between the elec- 
trodes and the counter electrodes. The raising 
and lowering of these shields, which correspondingly 
increases or decreases the loading, is effected by the 
arrangement which is shown diagrammatically in 
Fig. 25. In this diagram a represents a servo-motor 
the piston rod 6 of which passes through two insu- 
lated glands and is attached to the insulating shields 
c in the boiler. Cold water is supplied to each side 
of the piston through orifice discs d and d, and is 
drained off through the outlets e and e, to the 
magnetic valves f and f, which are mounted on the 
top of the boiler. ‘these magnetic valves are 


operated by load-control relays, so that if the load 
on the boiler is below that for which the relay is set 
Jf, will be opened and water will pass from the upper 
The piston, 


side of the piston to the exhaust. 


and therefore the shields, will rise and the electrical 
load will increase until it reaches the point for 
which the relay has been set. The valve f, will 
then close and the pressures on both sides of the 
piston will be equalised. Similarly, if the load 
rises above the point for which the relay is set, 
valve f will operate and the piston and insulating 
shield will fall. 

This system of control for the boilers proper is 
combined with other equipment, which is installed 
both in the boiler house and at the Fulham central 
substation, so that the electrodes and pumps can 
be remotely controlled from either point by an 
attendant or through the medium of a time-switch. 
Assuming that the time-switch is closed, that the 
thermostat in the system is below the required tem- 
perature, and that the protective devices are at 
normal, closing the master switch at Earl’s Court will 
energise a relay behind the control panel and thus 
close two pairs of contacts. One of these pairs 
completes the circuit of the boiler-pump motor, 
which is thus run up to full speed and in turn closes 
a relay in the circuit of the circulating-pump motor. 
In both cases, selector switches are provided so 
that one or other of the duplicate pump sets will be 
started. Test switches are also fitted so that the 
starting equipment can be tested at any time. 
These switches are actuated by a spring button, so 
that they cannot be left closed. When both pumps 
are running at the correct speed the main oil circuit 
breaker is automatically closed by a contactor. 
The boiler is thus switched in on its minimum load 
and the second pair of contacts on the main control 
relay completes the circuit of the valve f on the 
servo-motor. The insulated shields are then 
gradually raised, and the load increased, as already 
explained, until the point which corresponds to the 
setting of the load-control relay is reached. 'The 
boiler will then remain in operation on this 
setting until the water reaches the temperature for 
which a thermostat placed in the flow main from the 
boiler is set. This thermostat then first closes a 
pair of contacts to prevent a further increase in 
load and next a second pair of contacts, which 
operate the servo-motor, raise the shield and so 
reduce the load. When the temperature of the 
flow is sufficiently reduced, the thermostat opens 
the second pair of contacts and the boiler continues 
to work on its reduced loading until the water in the 
storage system has reached the temperature for 
which a thermostat inserted in the return main 
from the storage cylinders to the boiler is set. This 
thermostat de-energises the control relay, so that 
the valve f is energised and the load on the boiler 
is gradually reduced by the servo-motor. When 
the servo-motor piston reaches a point near the 
lower limit of its travel, it actuates a finger on a 
limit switch, so that the main circuit breaker, the 
no-volt coil of which has been de-energised by the 
opening of the relay, also opens. When the piston 
reaches the lower limit of its travel a second finger 
de-energises the valve f and a third finger closes the 
limit switch in readiness for a fresh start. The 
boiler then remains out of service until the tempera- 
ture of the water has again fallen below a pre- 
determined limit. Finally, the control thermostat 
closes and the above cycle is repeated. 

Opening the master switch in the boiler house 
or the time switch de-energises the control relay and 
switches off the boilers in the same way as the 
control thermostat, while re-closing these switches 
starts the system up again without further attention. 
Control can be transferred from the load relay at 
Earl's Court to that at Fulham by closing a switch 
at the latter station. This operation also puts the 
time-switch out of action, though the control 
thermostat and other equipment are not affected. 
A hand-switch on the Fulham panel can be used 
to shut the boiler down instantaneously. 

Protective equipment is fitted, which prevents 
operation if the boiler temperature should become 
excessive, the pressure become too high or fall 
below the proper value, or the phases become 
unbalanced. A switch is also provided which 
ensures that the door in the screen round the high- 
tension terminals of the boiler is closed while the 
boiler is in operation. Finally, there is a trip 
switch on the control panel in the boiler house. 





The operation of any of these devices immediately 
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switches off both boilers and pumps, and at the 
same time an alarm bell is rung in the engineer's 
office. Lamps also show whether the main oil 
circuit breaker is open or closed. A thermometer 
mounted on the contact panel at Earl’s Court indi- 
cates the amount of heat stored in the system, and 
two other thermometers show the temperature in 
the flow and return mains respectively. The control 
panel at Fulham is similar, but, in addition, an 
ammeter is provided and there are also pilot lamps 
to show the position of the main oil circuit breaker. 

The temperature of the water in the storage vessel 
is maintained at 280 deg. F. by the system just 
mentioned, and as this is too high for direct circula- 
tion thermostatically-controlled mixing valves are 
installed to reduce the temperature to 180 deg. F. 


The water from the storage vessels is circulated | 


through the building by electrically-driven pumps, 
which are switched on and off by hand switches on 
the boiler-house control panel. 

The complete installation of all the electrical 
plant and services up to the point of low-tension 
distribution, was carried out under the supervision 
of Mr. W. C. Parker, A.M.I.E.E., the borough 
electrical engineer of Fulham, and Mr. A. V. 
Mathias, A.M.I.Mech.F., the contract and sales 
superintendent 

(T’o be continued.) 








ENGINEERING AND MARINE 
EXHIBITION AT OLYMPIA. 


(Concluded from page 371.) 


AMONG a number of interesting imported machine 
tools on the stand of Messrs. Technical Machines 
and Accessories, 17, Finsbury-square, London, 
K.C.2, were examples of the Sempuco engraving 
machine, manufactured by Messrs. Carl Semper and 
Company, Greiz, Germany. The machine, which is 
illustrated in Fig. 138, on the opposite page, is 
notable for its wide range of reproduction ratios, 
the limits being 1 to 1 and 1 to 10, and for the work- 
manilike qualiies of its design and finish. ‘The 
principle of construction is that of the panto- 
graph, and while the actual machine shown was 
motor driven, a belt drive may be also employed. 
The motor is mounted vertically on the top of the 
column at the rear. Transmission is by round 
belts on Vee-pulleys and two belts are employed, 
viz., one between the motor and a guide pulley 
at the end of one arm swinging in a horizontal plan 
and another from the guide pulley to the cutting- 
spindle drive. ‘Tensioning gear 1s provided ana 
there is no direct belt pull on the spindle. The 
pantograph swings horizontally between hardened 
and ground steel centres mounted in a support 
attached to the top of the column. The side mem- 
bers of the pantograph are of girder construction 
and the whole is balanced by an additional support- 
ing arm which swivels on the main support. 
The guide pin and the cutter spindle are at opposite 
corners of the pantograph and the thrust of the cut 
is taken by a side bearing. The cutter may be 
readily lifted from the work by a lever and may be 
set as to cutting depth with a very high degree of 
precision, micrometer adjustment being provided. 
The work table is carried on a knee saddle and 
is adjustable in all three directions by handwheels. 
The feed screw micrometers are graduated in 
divisions of 0-004 in. The table for the templet 
is carried on a bracket at the top of the column 
and may be swivelled and clamped in any position. 
The machine is mace in three sizes the largest of 
which has a work tale surface of 15 in. by 84 in. 
with a vertical traverse of 12} in., a longitudinal 
traverse of 7 in., and a transverse traverse of 10} in, 
The templet table has a surface of 15 in. by 13} in. 

Another exhibit of unusual interest on this stand 
was a small example of an injection moulding 
machine for plastics, made by Messrs. Eckert and 
Ziegler G.m.b.H., Koln-Braunsfield, Germany. This 
machine is of the horizontal type and is electrically 
operated. A number of specimens of work carried 
out on it,and on the three larger sizes which are also 
made, were exhibited. A very striking feature of this 
latter display was the complicated and well-finished- 
parts made of transparent material. A number of 


these parts were for electrical purposes, such as high- 
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| frequency insulators, and had metal inserts, which 
can be readily inspected for position, contact and 
so forth where they are embedded in the material. 
This transparent material possesses the advantage 
that, when necessary, parts can be firmly joined 
together by the use of benzol, which acts as a welding 
agent rather than a cementing one. 

An improved type of composite thimble-tube 
jand water-tube boiler merits attention, although 
only demonstrated by drawings and photographs 
on the stands of Messrs. John Thompson (Wolver- 
hampton), Limited, Wolverhampton, and of Messrs. 
Spanner Thimble Tube Boilers, Limited, 9, Billiter- 
square, London, E.C.3. This is the Spiralflo- 
Steddyflo boiler developed by the latter company. 
The design is intended for simultaneous waste- 
heat and independent firing, so that a steady steam 
|output can be obtained should the waste-heat 
supply fluctuate as, for instance, in manceuvring 
at sea. The boiler is of the vertical type with a 
plain cylindrical furnace, which is reduced in cross- 
section at its upper part, where it is provided with 
Spanner thimble tubes and a central adjustable 
deflector. The furnace terminates in a cylindrical 
uptake on the axis of the boiler and emerging from 
the boiler top. This uptake is surrounded by an 
annular construction with top and bottom tube 
| plate, the arrangement being virtually a constriction 
lof the boiler at its upper part. Vertical water 
tubes between the plates form an annular nest, 
| which is enclosed by the shell except for a gas inlet 
| opening and a smoke-box and uptake diametrically 
opposite this. The steam flow from the thimble 
| tubes passes through the annular space between 
the central uptake and the wall connecting the 
tube plates, while the steam generated in the tubes 
travels parallel to this flow ; the steam space is, of 
course, of the full boiler diameter. The design 
permits of easy cleaning and the boiler is very 
flexible. It would appear to be particularly suitable 
for utilising the exhaust from two-stroke cyck 
internal-combustion engines. Other exhibits on 
the stand illustrated the Spanner systems of latched 
hatch covers for independent anchoring of wooden 
hatches and the covering tarpaulins. 

Although some of the exhibits of Messrs. Reavell 
and Company, Limited, Ranelagh Works, Ipswich, 
were described on pages 340-341, anfe, another of 
their products calls for notice. This was the small 
two-stage air compressor illustrated in Figs. 139 to 
141, on the opposite page. The machine is designed 
for use in connection with tramcar brake systems 
and, as may be inferred from the position of the feet 
and the circular supporting bracket, is mounted in a 
vertical position. The actual exhibit comprised the 
complete assembly, that is, a 2-83-h.p. motor by 
Messrs. The English Electric Company, Limited, 
which runs at 850 r.p.m. at a pressure of 550 volts, 
and an intercooler consisting of 6 ft. of gilled tub- 
ing manufactured by Messrs. G. A. Harvey and 
Company (London), Limited, Woolwich - road, 
S.E.7. ‘The compressor is single-acting and the 
undersides of the pistons are open to the crank- 
ease which, as the working parts are splash 
lubricated, is totally-enclosed. This fact accounts 
for the presence of the relief valve on the left in Fig. 
139. The cylinders are air-cooled, being therefore 
provided with gills, and they are cast in one piece 
with the crankcase. The valves for both cylinders 
are contained in a common head with individual 
covers to each valve. A screwed plug in the second 
stage cover holds down the valve seat and guard, 
as will be clear from Fig. 140, while from Fig. 141 it 
will be seen that these functions are performed by a 
helical spring under a bolted cover. All the valves 
are of the same type, that is, annular spring-loaded 
dises. The general construction of the working 
parts will be evident from the several views, the 
details being of normal design though the complete 
machine is only small. The compressor forms an 
excellent example of compact and robust design 
without unsuitable scantlings being made use of. 

The exhibition invariably demonstrates the 
ingenuity and excellence of construction of British 
instruments of various kinds and this year formed 
no exception. Some of the displays have already 
been dealt with and a number of others merit close 
attention. That of Messrs. Foster Instrument 
Company, Limited, Letchworth, is a case in point, 
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a complete range of electrical temperature-measuring 
instruments being displayed, comprising thermo- 
couple, optical and fixed-focus radiation pyrometers, 
and remote-reading thermometers. Both indicating, 
recording, and automatic controlling types of instru- 
ments were to be seen and, in addition, there wer 
examples of the latest forms of Introscope, an 
instrument which enables the interiors of deep 
structures with narrow entrance orifices to be 
examined. One form of it, for inspecting the 
condition of fuel jets, was described in ENGINEERING, 
vol. exliii, page 29 (1937). ‘ Messrs. George Kent, 
Limited, Luton, also had a comprehensive exhibit, 
which included a Multelec instrument arranged to 
act as a pH recorder. For a_ fully-illustrated 
description of this instrument for other duties, 
ENGINEERING, vol. cxlii, page 554 (1936) should be 
referred to, while an antimony-calomel pH recorder 
was described in ENGINEERING, vol. cxliii, page 60 
(1937). Ring balance recorders were shown in various 
combinations of recording, integrating and indicating 
units and a ring balance ratio flow controller was also 
exhibited. Venturi recorders for water and sewage. 
rotary meters for water, oil and petrol, rotary 
steam meters for small mains, diaphragm-operated 
steam meters for marine use,and a number of other 
instruments were included in the display. 

In ENGINEERING, vol. cxl, page 416 (1935), a 
description was given of a touring car fitted with 
an airless-injection engine, manufactured by Messrs. 
Victor Oil Engines (Coventry), Limited, Cox-street. 
Coventry. The engine embodied in the car, and 
described in the article referred to, was a “Cub” 
horizontally-opposed twin-cylinder unit of a type 
previously introduced for motor-boat work, and 
this engine was shown at the exhibition, to- 
gether with the Cub Senior model, which is also 
a two-cylinder unit, but with a capacity of 1,135 cc., 
as compared with 1,006 cc., for the Cub, and a 
new four-cylinder horizontally-opposed unit oi 
2,270 cc. capacity. The firm’s engines have found 
a wide application in such varying fields as tractors, 
pumping sets, works’ trucks, and lighting sets, and 
these applications were illustrated by photographs on 
the stand. The new four-cylinder engine is, so far as 
we know, the only one of its type manufactured, with 
the possible exception of the Krupp air-cooled 
model, and the makers state that their reason for 
putting it on the market is that the design lends 
itself to exceptionally smooth running with freedom 
from vibration, due to good balance and the possi- 
bility of obtaining a very rigid frame, together with 
compactness and exceptionally light weight. The 
engine has a cylinder bore of 85 mm., and a piston 
stroke of 100 mm., and has a power output for 
continuous operation of 28 brake horse-power at 
1,800 r.p.m., with a maximum output of 44 brake 
horse-power at 2,800 r.p.m. It is to be built in 
three types, for stationary operation, marine service 
and vehicle service. Full details of the construction 
are not yet available, but we understand that it 
incorporates the main features which have led to 
the success of the two-cylinder models. 

One of the most interesting items in the foundry 
section was a new machine for cutting off risers, 
illustrated in Fig. 142, page 430. This machine. 
which was shown by Messrs. Coleman Foundry 
Equipment Company, Limited, New Icknield Way. 
Letchworth, Herts, is one of a number of models 
operating on the same principle and suitable for 
various classes of work. The cutting action is 
effected by an abrasive wheel, and the machines are 
suitable for manufacturers or users of tough metals 
and alloys, stone, glass, tiles,and so on. As anexam- 
ple of the rapidity with which the work is carried out, 
pure nickel gates or risers 2 in. in diameter can be 
cut off in 12 seconds. It is, of course, unnecessary 
to clean the casting before using the machine. The 
four chief points to which consideration was given 
in designing the machine were the motive power 
necessary, the diameter and grade of the cutting 
wheel, the properties of the material to be cut, and 
the elimination of vibration. As will be clear from 
the illustration, the wheel spindle on this machine 
is mounted on a head swinging on a pivot, and 
che wheel is brought down vo the work by hand 
with a chopping action. The spindle is mounted 
in heavy-duty dust-proof Timken bearings and the 
drive is by multiple-vee belt, with a safety guard. 
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The particular machine shown is specially adapted 
to heavy cutting where the material or shape of 
the section makes a variable feed desirable, and also 
where the work is too heavy to feed by hand, but 
the cut in both width and depth is such that it 
can be made by a single pass of the wheel. The 
table is in two sections, as shown, to facilitate 
clamping the work, and each section has an indepen- 
dent rise-and-fall motion. In cases where it is 
advantageous to feed the work to the wheel by 
hand, the head can be locked down in a stationary 
position. Tee-slots are provided on the table, as 
shown, for clamping down the work or mounting a 
vice. The machine is fitted with a totally-enclosed 
B.T.-H. motor and push-button starter. A 5-h.p. 
motor is shown in the illustration, but if more 
power is required, either a 7}-h.p. or 10-h.p. motor 
can be fitted. The diameter of the wheel is 16 in., 
and with a shaft speed of 3,800 r.p.m., the peripheral 
speed is 14,000 ft. per minute. The wheel guard is 
readily adjustable within safety limits to suit the 
work. It is clamped in position, but can be readily 
swung out to replace a wheel. With a 16-in. 
wheel, the maximum cut available is 6 in. Other 
machines available are provided with a stationary 
table and quick-acting vice, or with a traversing 
head. Bench-type machines can also be supplied. 
A variety of other machines were shown by the same 
frm, including the core-blowing machine described 
in ENGINEERING, vol. cxl., page 331 (1935). 

_ Apart from the well-known Aerolite pistons and 
Cygnet rings, Messrs. The Light Production Com- 
pany, Limited, 60-66, Rochester-row, Westminster, 
S.W.1, exhibited a fluid gauge for storage and 
service tanks. This gauge, which is known as the 
“R. & G.,” is of the direct-reading type, and con- 
sists essentially of a float on the end of an inclined 
arm actuating the gauge pointer through a magnetic 
coupling. The spindle on which the float arm is 
mounted also carries a spur wheel, engaging with 
* pinion on a shaft carrying a cobalt-steel magnet. 
lhe movement of this magnet actuates the pointer, 
Which is also of cobalt steel, so that there is no direct 
“onnection between the tank and the dial compart- 
ment. In many cases, the gauge can be fitted close 
to the tank filler, so that the operator can readily 
control the filling process. ; 
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Messrs. Trier Brothers, Limited, 36, 
Victoria-street, S.W.1, who are the sole 
manufacturers of Stauffers’ lubricant, 
showed a variety of lubricants and oils, 
together with Stauffer and other types 
of grease lubricators. A new system for 
the controlled feed of graphite, known as 
the “ Collgraf,” was demonstrated. This 
is suitable for all kinds of plant operated 
by steam, water, or air, to lubricate and prevent 
corrosion and scaling of the internal surfaces. The 
apparatus comprises a feed cylinder, a mechanical 
lubricator, a distribution manifold, an atomiser 
unit, and, if required, a heat insulator. Briefly, 
the feed cylinder contains a piston which feeds 
the compound to the atomiser. The compound 
is above the piston, which is gradually raised 
by oil pressure below it, the oil being fed from 
the lubricator by a pump. The rate of feed can 
be regulated according to requirements, and is 
indicated by the number of drops of oil passing a 
sight-feed glass per minute. The heat insulator, 
where required, is fitted between the body of the 
atomiser and the extension which projects into the 
cylinder, but is only required if the temperature is 
abnormally high. 

In the lime and soda process of water softening, 
it is essential that the softening reagents shall be 
correctly measured and proportionately added to the 
crude water at all rates of flow. If the chemical 
dosage is insufficient, the water receives incomplete 
treatment and a high residual hardness results. Con- 
versely, if the water is over treated, a wastage of 
chemicals occurs and a rehardening effect takes 
place. The ‘‘ Permutit ’’ ground-operated chemical 
measuring apparatus, shown by Messrs. The Permutit 
Company, Limited, Gunnersbury-avenue, Chiswick, 
W.4, and illustrated in Fig. 143, page 430, has 
been designed to give accurate treatment at all 
times and under all operating conditions. It can 
readily be adjusted for the treatment of water 
supplies widely differing in character, and mainten- 
ance is simple owing to its location at ground level. 
A Permutit velocity meter is fitted in the pipe- 
line which conveys the crude water to the inlet 
point of the settling tank. The meter is fitted with 
a contacting device arranged to close an electrical 
circuit after the passage through the meter of a 
unit number of gallons, and the electrical impulses 
resulting are utiliked for operating the Permutit 
electrical control device which determines the rate 
of chemical treatment. The reagent mixture is 
prepared and stored in a cylindrical tank, which is 
of such dimensions as to give a continuous run for 
the required period without recharging. The 
reagents are continuously agitated by means of 
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TramcaR Arr CoMPRESSOR ; Messrs. REAVELL AND COMPANY, 
LIMITED. 


paddle blades attached to a vertical shaft, driven 
from an electric motor through reduction gearing, 
both motor and gear unit being mounted on channel- 
iron bearers placed across the tank top, as shown. 
The tank is fitted with a movable draw-off arm, 
whereby the reagent mixture is drawn off from 
the solution level and discharged through an outlet 
at the base of the tank ; the draw-off arm is sup- 
ported at liquid level by a flexible wire cable 
running over pulleys and attached to a drum fitted 
on the Permutit electrical control unit. The 
latter comprises, essentially, a fractional horse- power 
motor to which is coupled a reduction-gear train 
and the cable drum. The control-unit motor is 
wired up with the Permutit contacting meter, 
so that each time the circuit closes, the motor 
starts up and drives the cable drum through the 
reduction gearing. When the control-unit motor 
is running to turn the drum, the cable is unwound 
and the draw-off arm descends below liquid level in 
the chemical tank. The reagent flows through 
the draw-off arm and discharges into a dilution box, 
where it is reduced in strength by an auxiliary flow 
of softened water, and the resultant diluted solution 
is pumped continuously to the inlet point of the 
settling tank where it mingles with the incoming 
crude water. An automatic cut-out device is 
incorporated in the control unit so that the motor 
runs only for a predetermined period at each meter 
contact ; thus at every impulse the draw-off arm 
descends for a set distance below the liquid level 
and an equal quantity of reagent is removed from 
the tank at each successive meter contact. In 
this way, proportionate dosage is constantly 
obtained and variations in rate of flow or pressure 
of the crude water have no effect on the accuracy 
of treatment. 

Since the quantity of reagent dosed is determined 
by the drop of the draw-off arm at each meter con- 
tact, it is possible to vary the treatment by increasing 
or reducing this degree of descent. This effect is 
obtained by the use of a milled scale and locking- 
screw mounted in the base of the control unit. 
The scale is calibrated from zero to one hundred, 
and finger-tip adjustment can be made while the 
plant is in operation. The standard Permutit 
control unit is fitted with a single cable drum for 
operating one reagent draw-off arm, but a second 
drum and driving mechanism can be attached so 
that one unit may be used for feeding reagents 
from two separate chemical tanks. This arrange- 
ment is used when, for example, lime and soda 
emulsion is to be dosed for softening, and phosphate 
is to be added to the softened water for final condi- 
tioning. As with the single-drum unit, the double- 
drum control is operated from the Permutit 
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contacting meter fitted in the hard-water inlet main, 
but both drums are independently adjustable, so 
that any required combination of softening and 
conditioning treatment can be obtained at will. 
The Permutit contacting meters can, be used 
with either clear or turbid waters, and special types 
are available for working with hot water. Large 
dials are fitted for recording the total quantity of 
water treated, and the non-arcing contacting device 
is readily accessible for inspection and cleaning. 

In addition to the dosing of water-softening and 
conditioning chemicals, the Permutit ground- 
operated measuring apparatus can be used for 
adding coagulants, such as sodium aluminate or 
sulphate of alumina, in filtration systems. When 
the latter chemical is employed, the apparatus 
is constructed throughout in corrosion-resisting 
materials to withstand the corrosive action of the 
alumina. The apparatus is made to deal with all 
capacities from 400 gallons per hour upwards. 

Messrs. United States Metallic Packing Company, 
Limited, Allerton-road, Bradford, exhibited their 
well-known packing for all types of steam engines, 
rotary packing for centrifugal pumps and for 
propeller shafts, metallic packing for expansion 
glands, and carbon packing for turbine shafts. In 
addition, a variety of steam traps was shown, 
together with Bradford adjustable _ piston-valve 
rings, Butterfield steam cocks with inverted cone and 
ball bearings, and the Bradford auto-grind steam 
wheel valve, which has an automatic grinding action 
between the valve and the seat when closing. The 
adjustable piston-valve rings are a new develop- 


ment. They incorporate two inclined guide rods 


in place of the wedge in the standard type, one rod | 


being located on each side of the cut in the ring. 
A sliding bridge piece spanning the cut is made with 
inclined holes, through which the guide rods pass. 
The bridge piece is tapped midway between the 
holes to engage with the regulating screw, which 
bears against suitable thrust plates. By turning the 
screw, the bridge piece slides up and down the 
inclined guides, thus positively opening or closing 
the gap in the valve ring. When the ring has been 
adjusted, a locking-piece is inserted in the end of 
the regulating screw to prevent further movement. 
The steam traps exhibited included the Bradford 
models of the piston and direct-operated types, with 
positive and instantaneous opening and closing. 
These traps have a large discharge capacity, and the 
outlet is always submerged. Premier steam traps, 
of the expansion type, were also shown, together 
with the Bradford automatic pump trap for draining 
vessels under vacuum or atmospheric conditions. 

A number of firms showed batteries of various 
types, and among these may be mentioned Messrs. 


Alklum Storage Batteries, Limited, Waterside 
Works, Halifax. The comprehensive range of 


Alklum-Steel batteries shown by the firm included 
models for such purposes as ship’s emergency light 
ing, radio, emergency steering, and clock and tele- 
phone installations. The exhibits included Alklum 
Steelbloc batteries, which are particularly suitable 
for motor-boat use where reliable engine starting is 
of primary importance. A feature claimed for all 
the firm’s batteries is that they do not deteriorate 
when standing idle. 

The stand of Messrs. H. G. Somerfield, Limited, 
7, Tavistock-place, London, W.C.1, in the Foundry 
‘Trades Section, contained an interesting sand- 
blasting apparatus of a new type and containing 
no moving parts. The apparatus, which is illus- 
trated in Figs. 144 to 147, page 430, has been 
given the trade name of * Graventuri” sand blast, 
as indicating that gravitational force and the 
Venturi-tube princiyle have been made use of. 
The impelling force for the chilled-shot blast is a 
stream of compressed air which is controlled by a 
valve on the supply pipe. The main structure of 
the apparatus is a cabinet elevated on legs to give 
a convenient height for working. The front of the 
cabinet is provided with openings having flexible 
guards for the insertion and withdrawal of the work, 
which is held in the gloved hands, and with a window 
through which the operation can be watched. The 
glass of the window is protected by fine gauze, as 
also is the glass cover of a light fitted at the top of 
the cabinet. A deflecting plate across the angle 
formed by the roof and back extends for almost the 
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full width of the cabinet. A dust-exhausting fan 
is fitted behind this plate, the dust being drawn 
through the spaces between the plate ends and the 
sides. The fan is fitted with a dust bag, as will be 
seen to the right of Fig. 147. The bottom of the 
cabinet consists of a perforated sheet, below which 
is a hopper. This hopper receives the spent shot 
which gravitates to a small vertical pipe connected 
to the air supply at a point behind the discharge 
nozzle, that is, at the throat of the Venturi tube 
on the air supply, and the shot therefore enters 
the air-stream at the point of maximum velocity, 
both gravity and the inductive effect of the air-flow 
maintaining the feed. The machine was shown 
cleaning non-ferrous castings. It is claimed that it 
is more economical in compressed air than the 
pressure type of machine, tests showing the average 
consumption to be in the ratio of 25 to 41, the latter 
figure relating to the pressure machine. The larger 
machines employ an elevator for returning the shot 
to the hopper, while the barrel plant now in course of 
development may or may not have an elevator, 
according to the size of the machine. 

The exhibit arranged by the Department of 
Scientific and Industrial Research, 16, Old Queen- 
street, London, 8.W.1, included examples not only 
of research work carried out by the Department 
itself but of that pursued by various industrial 
organisations. Thus the Iron and Steel Industrial 
Research Council showed the results of some recent 
investigations in the working of blast-furnace 
hot-blast stoves. The British Cast Iron Research 
Association demonstrated the construction of the 
balanced blast cupola. The principles on which this 
cupola is based were described in ENGINEERING, 
vol. exxxii, page 9 (1931) and though it was intro- 
duced as recently as the year 1930, over 160 of 
these cupolas have now been erected. It is esti- 
mated that when the industry has been completely 
equipped with them a saving in fuel cost of over 
200,000]. a year will be made. The Association 
also showed examples illustrating recent research 
in the subjects of shrinkage in casting, the formation 
of graphite, and the production of enamelled cast 
iron. The British Non-Ferrous Metals Research 
Association showed a simple and rapid method for 
testing the thickness of a variety of electro-plated 
finishes, and the British Scientific Instrument 
Research Association showed examples of graticules 
prepared for optical instruments of various kinds. 
The development of the methods employed has 
helped British instruments to compete satisfactorily 
with those of foreign manufacture. 

A feature of the Department’s own exhibit, which 
was considerably extended this year, was the employ- 
| ment of cinematograph films of both the “silent ” 
| and “ talking ” varieties. Of the latter kind, a parti- 
cularly informative one was that showing all the 
yrocesses in connection with ship-model tests in 
the William Froude Laboratory. Another illustrated 
the work at the National Physical Laboratory on 
the production of new light-weight alloys. Wood- 
working machinery, and the mining and preparation 
of coal, were also included. A film of particular 
interest wes one showing how the movements of air 
can be visually detected, this film being made at the 
National Physical Laboratory, chiefly in connection 
with wind-tunnel experiments. The actual exhibits. 
apart from the films, consisted, in the main, of 
apparatus for measuring and calibration to very fine 
limits of accuracy, apparatus for torsional bending 
tests, for research and tests connected with bearing 
lubrication, and some of the latest apparatus and 
results of researches in the use of metals at high 
temperatures. Selected examples and apparatus 
for the ship tank tests were also shown. 














BOILER EXPLOSION INQUIRIES. 


ALTHOUGH, ever since 1850, when a Marine Depart- 
ment was established as a separate branch of the Board 
of Trade, the safety of boilers and the fitting of safety 
valves has been a matter of consideration by the Govern- 
ment, it was not until 1882 that regular inquiries into 
boiler explosions were made. By the Boiler Explosion 


those Acts a duly appointed surveyor is empowered 
to enter and inspect any building, inspection of which 
appears requisite for obtaining information, and by 
summons under his hand he can require attendance 
of all such persons as he thinks fit, and require 
the production of books and documents he considers 
necessary. He can also administer an oath and requir 
persons examined to make and sign a declaration of 
the truth of the statements made by them during 
examination. 

Since the passing of the Act of 1882, as can be seen 
from the Report on the working of the Acts during 
the year ending December 31, 1936, 3,580 explosions 
have been investigated. Through those explosions, 
1,118 persons lost their lives, and 2,835 suffered 
injury. The average of deaths and injuries per annum 
works out at 20-5 and 52, respectively, but last year 
the corresponding figures were nine deaths and 3] 
injuries, although the number of explosions was 80, 
as compared with an average of 65-7. 

Till recently it was the custom for the Board of 
Trade to print and publish reports of all inquiries, 
but in 1932 it was decided, in the interests of economy, 
to discontinue this procedure in the case of minor 
explosions, and happily most of the accidents can be 
placed in this category. The Annual Report referred 
to, however, gives, in a table, the essential particulars 
of the boilers and vessels which exploded and the 
cause of the explosion. Of the accidents which were 
the subject of investigation, those to small marine 
boilers form a fairly large group, and it is possibly 
true to say that with a more strict attention to ordinary 
working conditions, the accidents could have been 
prevented. Shortage of water, wasting of plates or 
stays, and general wear account for most of the 
explosions. 

In the case of the failures of steam pipes and valves 
and blow-down valves, mostly made of cast iron, the 
trouble in several cases was due to water hammer 
Many of the accidents occurred with industrial plant, 
such as heated presses, copper pans, sterilising boilers 
and similar apparatus. The largest group of accidents 
occurred in the premises of bakers. The ovens used by 
bakers, in which are incorporated hermetically-sealed 
steel tubes with water inside, apparently last for a 
very long time, the age of one baker’s oven being put 
down at 33 years. One of the essentials to a long 
life, however, is that the brickwork should be kept in 
order so that the tubes do not get overheated. 

The most serious explosion noted in the Report 
is that of a cast-iron tubular economiser, by which 
four lives were lost. A Formal Investigation was held 
into this and the Commissioners were of opinion that 
the explosion was caused by the bursting of the hot-end 
tubes owing to an unusual thermal stress or shock, 
and that the lack of suitable arrangements to by-pass 
the hot gases indirectly contributed to the explosion. 
Though reports of the inquiries are no longer published, 
the findings of the Board’s surveyors, together with 
the Engineer Surveyor-in-Chief’s remarks, are com- 
municated to those concerned. 














THE ‘‘ EAST ANGLIAN ”’ EXPRESS ON 
THE LONDON & NORTH EASTERN 
RAILWAY. 


THE number of special trains devoted to particular 
main-line services was added to on September 27 by 
a new fast service on the London and North Eastern 
Railway between London and Norwich. The train, 
which consists of six specially built coaches, is known 
as the “ East Anglian” and runs daily from Monday 
to Friday in each direction, leaving Norwich at 11.55 
a.m. and Liverpool-street at 6.40 p.m. Both journeys 
are completed in 2 hours 15 minutes, this timing 
including a stop of 4 minutes at Ipswich and giving 
an overall average speed of 51 m.p.h. between London 
and Norwich. Sir Nigel Gresley, C.B.E., Chief Mec h 
anical Engineer to the railway company, in designing 
the train, gave full consideration to the question of 
streamlining, but the timing, owing to the difficult 
nature of the route between the two cities, was such 
as to render complete streamlining not justified from 
considerations of cost, the advantages being, of course. 
really material on higher speeds than are possible on 
this particular service. It was decided, therefore, to 
streamline the locomotives only, but in the new coa hes 
which were built at the York works of the company, 
it is apparent that some attention has been paid to the 
point in detail, the space between the rounded coach 
ends being, for instance, only | ft. 3 in. 

The locomotives, on the contrary, have been stream 
lined as far as possible, seeing that two existing engines 


were concerned. These are of the yt ig) ap aneset 
jameter 





Act of that year and another of 1890, however, explo- 
sions of boilers in ships, factories and buildings, other 
than those used in Government service or for domestic 
purposes or on railways, have been matters for investi- 
gation by the Surveyors of the Board of Trade. Under 





asB17. They have three cylinders, 174 in. in a i 
by 26 in. stroke, and exert a tractive effort of 4 “ 
| at 85 per cent. of the boiler pressure, which is 200 1». 

engine an¢ 


| per square inch. The maximum weight of 


. . . oe 2a The stream 
| tender in working order is 133 tons 3 ewt. The strea 
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lining was done at the Doncaster works of the company, 
and consists of covering in the boiler with a casing flush 
with the roof of the cab and extending from below 
the buffer beam. This casing is faired away in a graceful 
curve to a point well to the rear of the funnel, which 
has also been cased in. The tender has been roofed in, 
also flush with the cab roof, a flexible cover being 
introduced at the junction. At the wings, the outside 
cylinders and the upper part of the running gear have 
been covered with a skirt, the top of which is faired 
away aft to the cab and runs into the boiler casing 
with an easy curve. The result is, with the painting 
arrangement adopted, that the engines now present a 
powerful and workmanlike appearance. 

Each train consists of six coaches, each 61 ft. 6 in. 
long over the body, this giving a total length over the 
buffers, including the engine, of 439 ft. 9 in. The 
total weight of the coaches is 219 tons, and accommo- 
dation is provided for 54 first-class and 144 third-class 
passengers. All the coaches are of the open type, that 
is, they have a longitudinal gangway with a single seat 
on one side and a double seat on the other. The seating 
of two of them, however, is interrupted by kitchens, 
and the end two have brake compartments. All are 
provided with toilet compartments and the entrance 
vestibules in which these are situated are unusually 
roomy 

The accompanying views, Figs. 1 and 2, show a 
first-class and a third-class coach, respectively. There 
ire no separate restaurant coaches, each pair of seats 
being provided with a table with folding flaps to 
ficil tate access to the seats. Meals are thus served at 
the seat which the passenger occupies for the journey, 
all seats being numbered and may thus be reserved. 
lhe interior decoration, which was carried out by 
\cton Surgey, Limited, 3, Bruton-street, 
London, W., is commendably simple. The walls run 
without a break into the curved ceiling and there are 
0 projecting mouldings at the window spaces. The 
surfaces are covered with Rexine, the upper part being 
‘tone coloured, the shades differing slightly in the two 
The dado part and the doors are of green 
Rexine, again with a different distinctive treatment. 
Bands of Alumilited aluminium are employed for 
decoration. The lighting in both classes is from ceiling 
‘amps. The main difference between the third- and 
irst-class carriages is in the seat upholstery and the 
“arpeting, the nature of which will be clear from the 
illustrations, Silk brocade curtains are provided in 
the first-class coaches. Steam heating is fitted through- 
vut ind ventilation is effected by torpedo ventilators in 
the roof and by sliding shutters in the upper portions 
of the large glass windows. The doors are of the self- 
closing type to prevent draughts. Altogether the 
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coaches would seem to provide a very high degree of 
comfort to those travelling. 

The first- and third-class kitchens are identical in 
equipment, all cooking and boiling being done electri- 
cally, while an automatic electric refrigerator with 
separate compartments is provided. The current is 
obtained from two 10-kW axle-driven generators 
suspended under each kitchen car, and the voltage is 
from 180 to 225. An Exide ironclad battery of 
210 ampere-hours capacity is provided on each coach 
for use when the train is standing. Ample pantry 
accommodation is provided in each kitchen coach and 
it may be remarked, as evidence of the care now taken 
with trains restricted to definite runs, that the table 
linen, glass, crockery and silver are of distinctive design 
in keeping with their general character. Lighting is 
by axle-driven generators of the railway company’s 
standard pattern, these generators also supplying 
current to immersion heaters in the toilet compart- 
ments during the summer, steam heating being employed 
in winter. 








RING-FREE MOTOR-LUBRICATING 
OILS. 


PROBABLY one of the most desirable characteristics 
of a lubricating oil for internal-combustion engines is 
that it shall be capable of withstanding high tempera- 
tures without forming carbonaceous deposits or losing 
its lubricating properties, but it is also important that 
the oil shall not be squeezed out by high pressure 
from between the surfaces to be lubricated, shall 
penetrate readily into narrow spaces, and shall contain 
no corrosive materials. Many of the oils commonly 
employed possess some of these characteristics, but 
it is not usual to find them all combined in a single 
lubricant. 

The Ring-Free motor oils of the Macmillan Petro- 
leum Corporation, 530, West Sixth-street, Los Angeles, 
Cal., U.S.A., however, are claimed to possess all 
these and other properties which render them par- 
ticularly suitable for the lubrication of all kinds of 
internal-combustion engines, including petro] motor-car 
engines and large stationary Diesel engines. These 
claims appear to be substantiated by testimonials from 
numerous users in the United States, as well as by 
laboratory tests. We have recently had an opportunity 
of seeing some of the latter carried out by Mr. L. M. 
Barton, of the Macmillan Petroleum Corporation, at 
present in London, and a brief account of these tests 
may be of interest. 

Most of the tests were made with apparatus consist- 
ing of a hardened-steel ring, about 1% in. in diameter, 
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against the edge of which a small cylinder of the same 
material is pressed by a pair of multiplying levers, 
one of which is provided with a scale pan on which 
weights can be placed. The cylinder, it should be 
explained, is located with its axis in the plane of 
rotation of the ring, so that no rotation of the cylinder 
occurs; there is merely point contact between the 
cylinder and the ring. Actually, both cylinder and ring 
are parts of standard Timken taper-roller bearings, The 
ring dips into a bath in which the oil under test is 
placed, and in the tests witnessed it was rotated by 
a small electric motor at about 525 r.p.m. Loads 
equivalent to 800 Ib. on the cylinder were applied in 
succession at intervals of 15 seconds, and the total 
load applied in this way, with Ring-Free oil, was 
16,000 lb. On removal of the load a very small 
indentation had been formed on the cylinder, but the 
surface of the ring was merely polished. With another 
brand of oil seizure occurred with a load of only 2,400Ib. 
and the wear on the cylinder was much greater. The 
addition of some of the Ring-Free oil to the bath, 
however, enabled the test to be continued. 

As an indication of the adhesive properties of the 
Ring-Free oil, the ring was first run for a few seconds 
with the bath in position without loading the cylinder, 
and the bath was then removed and the load applied. 
The maximum available load of 16,000 }b. was carried 
in this way, lubrication being effected by the oil adhering 
to the ring and not thrown off by centrifugal force. 
Considerable heat was naturally generated in this 
test, causing the oil to smoke, but no seizure occurred. 
A test was then run with the oil bath filled with Ring- 
Free oil diluted with about 50 per cent. of petrol, and 
the full load was carried without seizure under these 
conditions and with no noticeable increase in weat 
in comparison with the first test. 

It may also be mentioned that a series of tests was 
carried out by dropping a few drops of various oils 
into porcelain dishes heated to about 600 deg. or 
700 deg. F. All the oils tested in this way, with the 
exception of the Ring-Free oil, left a black carbonaceous 
deposit on the dish, only a slight brown discoloration 
being left in the case of the Ring-Free oil. An 
interesting point was that the black deposits left by 
the other oils were apparently dissolved by the addition 
of a few drops of the Ring-Free oil to the heated dish. 

Little information regarding the production of the 
Ring-Free oils is at present available, but we are 
informed that the valuable properties are due partly to 
the crude oil employed and partly to the process of 
multiple-vacuum distillation used. The various grades 
available, ranging from 8.A.E. 10 to S.A.E. 60, are 
produced by distillation only, no blending or com- 
pounding being employed. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica 
tion to the Department at the above address, quoting 
the reference numbers given. 


Pressed-Steel Tanks, two, 10,000 gallons capacity, each | 


20 ft. by 20 ft. by 4 ft. deep, complete with 15-ft. tower 
Tank plates to be 4 ft. square and } in. thick. 
African Railways and Harbours, Johannesburg ; 
November 15. (T. 20,256/37.) 


Printing Metals, comprising 3,000 kg. of antimony, | 


1.500 kg. of tin, and 25,000 kg. of lead. Government 
Printing Office, Bucharest, Roumania; October 25 
(T. 20,305/37.) 

Pumping Machinery for sewage system. Egyptian 


Ministry of Public Health, Municipalities Department ; 
October 31. (T.Y. 20,165/37.) 
Marine Oil Engines, complete with propeller shafts, 
—> and accessories for installation in motor boats 
ort Said Quarantine Authority Egyptian Quaran 
October 27. (T.Y. 20,243/37.) 

Firing Equipment, of Kramer, or other mill type, for 
No. 5 boiler at Yallourn Briquetting Works, suitable for 


pre 
of 
tine Board ; 


firing Yallourn brown coal containing 65-5 per cent. of 
moisture. State Electricity Commission of Victoria, 
Melbourne ; November 9. (T. 20,362/37.) 

Reinforcing Bars, mild-steel, round, 643,904 Ib. City 


Council of Johannesburg ; October 30. (T.Y. 20,382/37.) 

Refrigerating Plant, comprising an air-cooled condenser 
type refrigerating unit and a forced-circulation air-cooling 
unit for the vegetable cold store, Pretoria Mental Hos 


pital Public Works Department, Pretoria ; October 28 
lr. 20,385/37.) 

Brass and Copper Bars, Sheets and Tubes Lithua- 
nian Railway Administration, Kaunas; October 26. 
(T.Y. 20,388 /37.) 


Sawmill Equipment, including log-hauls, kickers, saws, 
edgers, and conveying and elevating plant. Government 
Stores Control Board, Wellington, N.Z.; December 1. 
(T.Y. 20,410/37.) 


Hoop Steel, 25 tons, hot-dip galvanised, 1 in. wide by 


No, 12 gauge. Post and Telegraph Department, Wel 
lington, N.Z December 7. (T. 20,418/37.) 

Central-Heating Inatallation at Zasm House, Native 
Affairs Additions, Pretoria Publie Works Department 
Pretoria ; November 4 (T.Y. 20,384/37.) 


Boiler-House Plant, comprising two water-tube boilers, 
Government Stores 
December | 


feed-water heater, tank and pumps 
Control! tjoard, Wellington, N.Z 
(T.Y. 20,411/37.) 

Structural Steelwork for new pattern shop and stor 
Pietermaritzburg. South African Railways and Har 
bours, Johannesburg ; December (T. 20,509/37.) 


Trade-School Equipment, comprising machine tools for 
metal and wood working, foundry plant, garage equip 
ment, electrical plant and equipment, oil engines and 
photographic apparatus. Ministry of Education, Sharia 
el Falaki, Cairo, Egypt ; November 20. (T. 20,381/37.) 

Turntables, two, 30 ft. in diameter, for 15-ft. gauge, 
110-ton cranes at Calliope Dock Auckland Harbour 
Board, New Zealand ; December 7. (T. 20,424/37.) 


lir-Conditioning Plant for Bellville 


the automatic 


telephone exchange Public Works Department, Union 
of South Africa, Pretoria ; November 18. (T. 20,506/37.) 
Workshop Machinery With regard to the call for 


tenders, on the part of the Commissioner for Railways, 
Brisbane, for workshop machinery, quoted on page 256 
ante, it ia announced that the closing date has 
post pone d from October 28 to November 11 Moreover, 


two items have been added, namely, a three-stage, 2-in 


delivery centrifugal pump (capacity 90 gallons of water 
motor 


(T 


and starter, and 


37.) 


per minute) with a cylinder 


boring machine 18,954 





CONTRACTS. 

E.ectric Company, LIMrIrep, 
Magnet House, Kingsway, London, W.C.2, have erected 
1,000 of their Di-fractor lanterns to accommodate the 
400-watt Osira high pressure mercury-vapour lamps to 
be installed over the 23 miles of main thoroughfares in 
the Metropolitan Borough of Hackney The lhghting of 
side streets in the borough has, in the main, been carried 
out by Osram lamps installed in Holophane fittings 
Che firm is also installing approximately 2,000 lamps in 
the Metropolitan Borough of Deptford. These compris 
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1,032 80-watt Osira laraps for 26 miles of streets ; 565 
125-watt for 14 miles; 225 250-watt for six miles of 
through-traffic routes, and 172 400-watt units for four 


miles of main roads Di-fractor lanterns are being used 
for the 250-watt and 400-watt lamps and a smaller type 


of the same lantern for the 80-watt and 125-watt lamps. | 





Propuction or Iron anp Sree. in Great Barrrary. 
—The monthly memorandum of the British Iron and | 
Steel Federation, Steel House, Tothill-street, London, 
8.W.1, shows that there were 126 blast furnaces in 
operation at the end of July, this number being identical 
with that at the end of June. The production of pig- 
iron in July amounted to 729,300 tons, compared with | 
699,300 tons in June, and 665,600 tons in = 1936. | 
The July output of steel ingots and castings totalled 
1,059,200 tons, against 1,106,400 tons in June and 
974,000 tons in July, 1936. 
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BOOKS RECEIVED. 


How to Make Alignment Charts. By M. G. Van Vooruis. 
| London : McGraw-Hil! Publishing Company, Limited. 
| [Price 15s.] 

Department of Scientific and Industrial Research. Ilumi- 

nation Research. Technical Paper No. 20. The Use of 


| Coloured Light for Motor Car Headlights. London : 
| H.M. Stationery Office. [Price 9d.] 
German Copper and Brass Welding Practice. London : 


| Copper Development Association. 

The Association of Engineering and Shipbuilding Draughts- 
men Crystals and the Crystal Structure of Metallic 
Compounds. By C.G. James. London : The Draughts- 
man Publishing Company, Limited. [Price 3s. net.] 

United States Bureau of Labor Statistics. Bulletin No. 
633. Wages, Hours and Working Conditions in 
the Set-Up Paper-Box Industry, 1933, 1934 and 
1935. Washington: Superintendent of Documents. 

| [Price 15 cents.] 

| United States National Bureau of Standards. Miscellaneous 

Publication No. M158. Evaluation of Motion-Picture 

Film for Permanent Records. By J. R. Hix and C. G. 


| 


| Weser. Washington: Superintendent of Docu- 
ments. [Price 5 cents.] 

Air Ministry. Air Navigation Acts, 1920 to 1936. The 
Air Navigation (No. 2) Regulations, 1937. Made by 


the Secretary of State for Air Under the Air Navigation 
(Consolidation) Order, 1923. September 13, 1937. 
London: H.M. Stationery Office. [Price 2d. net.] 
| [Il Cemento Armato. Volume I La Tecnica e la Statica. 
By Proressor Inc. Luiat SANTARELLA. Sixth 
edition. Milan: Ulrico Hoepli. [Price 40 lire.] 
University of Illinois. Engineering Experiment Station. 


Bulletin No. 292. Tests of Steel Columns, Thin 
Cylindrical Shells, Laced Channels, Angles. A Report 
of Tests. By W. M. Wuson. [Price 50 cents.] 
Bulletin No. 293. The Combined Effect of Corrosion 


and Stress Concentration at Holes and Fillets in Steel 
Specimens Subjected to Reversed Torsional Stresses. By 
T. J. Dotan. [Price 50 cents.) Bulletin No. 294. 
Tests of Stre ngth Prope rties of Chilled Car Wheels. By 
F. E. Ricnartr, R. L. Brown and P. G. Jonss. 
[Price 85 cents.] Bulletin No. 295. Tests of Thin 
Hemispherical Shells Subjected to Internal Hydrostatic 
By W. M. Witson and J. Marr. [Price 
Urbana, Ill., U.S.A.: Engineering Experi- 
Lilinois. 


Pressure 
30 cents 
ment Station, University of 





Life's Spectrum Economics, Science, Metaphysics. By 
W. E. Burnarp. Sheftield: W.E. Burnard. [Price 
9d. | 

Machine Drawing for Students. By F. J PRYER. 
Second and revised edition. London: Sir Isaac 
Pitman and Sons, Limited [Price 7s. 6d. net.] 

Handbook of Aeronautics Part Il. Performance. By 
Carrain R. N. Lierrot London: Sir Isaac Pitman 
and Sons, Limited Price 6s. net.] 


Warmetechnische Berechnung der Feuerungs -und Dampf- 
kessel-Anlagen By Frieprich NusBeER. Munich: 
R. Oldenbourg [Price 3-80 marks. ]} 

V.DdI.-Forschungsheft 386 Beitrége zur Kenntnis 
Gleitlagerreibung. By Dr.-Ine. G. VoGELrou.. 
lin V.D.1.-Verlag, G.m.b.H [Price 5 marks.] 

Vetallography. By Dr. Crecm H. Descu. Fourth 

| edition, revised and enlarged. London: Longmans, 





der 
Ber- 


Green and Company, Limited. [Price 2ls. net.] 

Textbook on Practical Fluid Mechanics. 
Prorressor R. L. Dauaurerty. Fourth edition. 
McGraw-Hill Publishing Company, Limited. 


Hydraulics A 
By 
London 
Price 21s.] 

Engineering Problems Manual. By F. C. Dana and 








KE. H. WiriMartTa rhird edition. London: Me- 
| Graw- Hill Publishing Company, Limited. [Price 
| 12s. 6d. net. 

Department of Overseas Trade. No. 679. Report on 
Economic and Commercial Conditions in Roumania. 
May, 1937. By ALEXANDER Apams. London: H.M. 

Stationery Office [Price ls. net.] 

| Visrr Tro THe Morris Motor Works, Oxrorp.—Messrs. 


Morris Motors, Limited, Cowley, Oxford, have arranged 
| with the Great Western Railway to run a special train 
London their factory at Cowley, Oxford, on 
nesday, October 20. The train leaves Paddington 
p-m. and luncheon will be served during the 
journey to Oxford. Conducted tours of the Oxford 
Colleges and of the Morris Works at Cowley will be made, 
| and, after tea at the Morris Club House, the party will 
return to London by special! train, arriving at Paddington 
jut 7.45 p.m. Further particulars may be obtained from 
| the Inquiry Department of the Great Western Railway, 
Messrs. Salter Brothers, Limited, Folly Bridge, Oxford, 
or during the Earl's Court Motor Show at the Morris 
| Stand. 


to 


from 
Wed 
at 
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Jouxn THompson ENGINEERING Company, 
| Liurrep.—In these days, when family tradition in engi- 
|} meering, in general so desirable an asset, is none too 
| strong, it is pleasant to record long service of the mem- 
bers of one family to the firm to which they belong. 
A‘ Coronation Year "’ dinner, held on Friday, October 8, 
at Grosvenor House, Park-lane, W.1, by Messrs. John 
Thompson Engineering Comp ny, Limited, Wolverhamp- 
on, was marked by the presentation of a gold medal 
to one of the governing directors, Colonel W. J. Thomp- 
son, for his fifty years’ service. It is the custom of the 
firm to award such a medal to all employees who have 
completed this period, and three of the four Thompson 
brothers on the board have now received it. The pre- 
sentation was made by an employee who, we understand, 
originally joined the company as an office boy and, 
though not a part of the original programme, the little 
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Coronet A. 8. Repman, C.B., who held tl 
appointment of chairman of Traffic Commissioners for 
the West Midland Traffic Area since January 1, 1931, 
and is one of the original chairmen first appointed under 
the Road Traffic Act, 1930, has resigned his appointment 
His resignation will take effect towards the end of th 
year. 

Mr. Joun Puttp, secretary of Messrs. Harland and 
Wolff, Limited, Belfast, has retired for reasons of j/ 
health. The company has appointed Mr. A. T. Marsnaz 
as secretary and Mr. Joun 8S. BatLuie as assistant 
secretary. 


has 


1e 


Messrs. Merz anpd McLean, 32, Victoria-street, 
Westminster, London, 8.W.1, have taken into partne: 
ship Mr. William Dixon and Mr. Arthur Howell, who 
have been members of their staff for a number of years 
Their headquarters will be Carliol House, Newcastk 
upon-Tyne. 

Messrs. British TIMKEN, Limirep, Cheston-road:- 
Aston, Birmingham, 7, inform us that Mr. E. J. Evans: 
of Messrs. Guest, Keen, Williams, Limited, Calcutta 
will be attached to their service department in Bi: 
mingham for three months from November 1, and that 
Mr. C. R. D. Tuckey has joined their sales staff. 

Messrs. Strruine’s BiruMeN Propvucrs, Limirep- 
Victoria Chemical Works, McGown-street, Paisley, hav: 
acquired the works formerly known as the Victoria 
Foundry, Paisley. The managing director is Mr. W. T 
Stirling, who was previously associated with Messrs 
Briggs and Sons, Limited, Dundee. 

Mr. J. W. BEAucHAMP, commercial manager to the 
Central Electricity Board, has intimated his desire to 
retire at the end of this month. He will be succeeded 
by Mr. E. R. WiLKrnson, at present deputy commercial! 
manager, while Mr. J. B. M. Gusstns has been appointed 
assistant commercial manager. 








LAUNCHES AND TRIAL TRIPS. 


** ARNDALE.”’—Single-screw oil tanker; four-cylinder 
opposed-piston Doxford two-stroke single-acting engine 
Trial trip, September 28. Built by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, and engines supplied 
by Messrs. William Doxford and Sons, Limited, Sunde: 
land, to the order of Messrs. The British Tanker Com 
pany. Limited, London, and taken over by the Admiralty 
for service as a Royal Fleet Auxiliary. 

* Atex. Van Opsta..’’—Single-screw passenger and 
cargo motorship for service between Antwerp and New 
York; two-stroke, double-acting, five-cylinder Bu 
meister and Wain Diesel engine. Trial trip, Sep 
tember 28. Main dimensions, 447 ft. 3 in., by 57 ft., by 
38 ft.3in. Built by Messrs. Nakskov Shipyard, Limited, 
Nakskov, Denmark, for Messrs. Compagnie Maritime 
Belge (Lloyd Royal), Antwerp, Belgium. 

“ Corrapo.”’—Single-screw passenger and cargo 
steamer ; two-stroke, double-acting Burmeister and Wain 
Diesel engine. Launch, October 2. Main dimensions, 
410 ft., by 58 ft., by 33ft. 9in. Built by Messrs. Nakskov 
Shipyard, Limited, Nakskov, Denmark, for Messrs. 
Compania Sud-Americana de Vapores, Valparaiso, Chile. 

* Gwynwoop.”’—Single-screw cargo steamer for the 
Goole and general trades ; triple-expansion superheated 
steam engine, supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Sunderland 
Launch, October 5. Main dimensions, 240 ft., by 36 ft., 
by 15 ft. 6 in. Built by Messrs. S. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland, to the order of 
Messrs. Wm. France, Fenwick and Company, Limited, 
London. 

““Oner II.’’—Single-screw motor tug; Atlas Diesel 
Company, type M 461, six-cylinder Diesel engine, fitted 
by Messrs. Plenty and Son, Limited, Newbury, Berk 
shire. Launch, October 5. Main dimensions, 80 ft. by 
21 ft. by 9 ft. Built by Messrs. Cochrane and Sons, 
Limited, Ouse Shipbuilding Yard, Selby, Yorks, for 
Messrs. James Dredging Towage and Transport Company, 
Limited, Southampton. 








Launch or H.M. Svusmarines “Triton” AND 
‘** UnpingE.”—The two British submarines, H.M.SS 
Triton and Undine were launched at the Barrow-in 


Furness works of Messrs. Vickers-Armstrongs Limited, 
on October 5. The Triton constitutes the 17Ist, and 
the Undine the 172nd, submarine to be built at Barrow, 
and the company has also in hand two other vessels 
of the “T” class and two others of the “* U”’ class 
Including the above launches, eight ships have 
launched from Messrs. Vickers-Armstrongs’ shipyards 
at Barrow and Newcastle within the space of 32 days 
These vessels include two destroyers and two submarines 
for the British Navy, three destroyers for the Argentine 


been 


Navy, and the P. and O. liner Strathallan. 
Girts oF THE Crty or Suxerrietp To H.M.5 
SHEFFIELD.—Under the auspices of the Lord Mayor o! 


Sheffield an exhibition of the gifts, made to H.M. Cruise! 
Sheffield by the citizens and firms of the City, was held 
recently in Sheffield. The gifts include a sterling sive! 
shield for armament efficiency, presented by Messrs 
Walker and Hall, Limited; a miniature rifle shooting 
competition cup, also of sterling silver, given by Messrs 
Mappin and Webb, Limited ; a ship’s clock presented by 
Messrs. H. L. Brown and Son, Limited ; a ship’s crest 1» 
Staybrite steel presented by Messrs. Thos. Firth and John 
| Brown, Limited ; and a ship’s bell made of Era, non 
| corroding steel, 22 in diameter and weighing 2} cwt.. 


22 in. 
presented by Sir Robert Hadfield, Bart., F R.S., on behal! 





| ceremony was much appreciated by the assembled guests. | of Messrs. Hadfields, Limited. 
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NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

Welsh Coal Trade.—-A steady tone was maintained 
on the Welsh steam coal market last week in spite 
of the fact that business still proceeded very quietly. 
4 slightly better inquiry was encountered for nuts and 
cobbles from France, but buyers in other trades displayed 
no better interest and despite the approach of the winter 
there was no sign of any seasonal activity. Collieries, 
as a rule, however, still had heavy deliveries to make under 
standing contracts and the amount of free coal available 
was not excessive, with the result that there was no 
indication of any early reduction in recent prices. Con- 
tract inquiries were slow and apart from a small order 
for about 2,000 tons from the Setubal Electricity Works, 
operations were almost at a standstill. Hiring charges 
for wagons have been increased by 6d. In the case of 
10-ton wagons the charge has been advanced from 
6s, 6d. per week to 7s., and for 12-tonners from 8s. to 8s. 6d. 
An extra shilling, in addition to the new charges, has 
been decided on for pitwood, but this was made returnable 
provided the wagon was dispatched from the collieries 
laden with coal. Best large coals continued to move off 
fairly satisfactorily and recent values were maintained, 
but some of the inferior large kinds were more plentiful. 
Supplies of the washed small descriptions were again 
difficult to arrange over a long time ahead and conse- 
quently the small lots sellers had to offer could be 
easily disposed of at high figures. Dry nuts were also 
searce and firm, but offers of other sized kinds proved 
sufficient to meet requirements. A brisk demand was 
again encountered for cokes which were strong. 

Iron and Steel Trade.—Very active conditions ruled 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week and producers generally 
were working at high pressure. On account of the heavy 
bookings still to be completed, new business was difficult 
to place. Demand remained keen and there were indi- 
cations that operations would be maintained for a 
considerable time to come. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Export Trade Development.—Sheftield industrialists 
have this week had a visit from Mr. R. 8. Hudson, M.P., 
Parliamentary Secretary of the Department of Overseas 
Trade. The object was to provide him with the oppor- 
tunity of discussing with leading industrialists how the 
departments under his control can most effectively 
co-operate with industry in the development of export 
trade. Mr. Hudson met representatives of the Chamber 
of Commerce, and also toured several steel and 
engineering works. 

Steel Price Warning.—Shefiield’s new Master Cutler, 
Colonel F. A. Neill, made some interesting comments on 
steel prices when he was installed in that ancient office. 
Speaking of the lighter trades with which he is concerned, 
Colonel Neill said they were dependent for their success 
on their export trade, so vital to the country, and if that 
exacting and risky trade was to be maintained—and it 
must not be neglected whatever the inducements might 
be to give it up—the cost of the raw materials supplied 
largely by the heavy steel trade must be kept as low 
as possible consistent with a reasonable margin of profit. 
He continued: ‘“* Extravagant advances, whether in 
raw materials or the finished article, are most dangerous, 
the long view of maintaining our hard-won export trade 
ainst foreign competitors, who often have the benefit 
of subsidised exports, being far away the more impor- 
tant. It must not be forgotten that export trade, 
once lost, might be impossible to regain.” He urged 
that adequate depreciation over and above that allowed 
by the Inland Revenue should be made in order that 
plant and equipment might be modernised and kept 
up to date. 

Iron and Steel—The war in China is having a detri- 
mental effect on the supply of tungsten, which is necessary 
for the manufacture of high-speed steel. The scarcity 
is resulting in a rapid increase in price. Experiments 
may be made in Sheffield to find a substitute. Efforts 





made some years ago proved unsuccessful. The demand | 


for steel and engineering products shows no sign of 
diminishing. Well-filled order books are reported by all 
the big firms. The call for raw and semi-finished 
materials has taken on a more active appearance. 
Rollers and re-rollers are exceptionally busy. Firms 
specialising in products for the Government’s Defence 
programme are operating to capacity. Business is 
brisk in railway rolling stock, electrical equipment, and 
heavy forgings and castings. Output in the tool trades 
has broadened, while the light foundries are very busy. 
There is a good demand for agricultural machinery and 
parts on export account. 

South Yorkshire Coal Trade.—Recent improvement in 
the export market has not been maintaimed. Buying for 
‘orward delivery has slackened off. Bigger supplies of 
fuel are available. Best hards are in steady demand, 
while washed nuts and smalls are finding better support. 
Bunker coal is in normal request. The inland position 
‘as undergone no material change. There is an active 
demand for most classes of fuel. Iron and steel works 
‘re big buyers. Small coal is in strong request by 
*lectricity works. The house-coal market shows signs of 
revival. There is a steady call for foundry and furnace 
“oke. Quotations are :—Best branch hand picked, 28s. 
a 29s. 6d.; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
Dest house, 22s. to 24s.: best kitchen, 19s. 6d. to 21s. ; 
Yest Derby selected, 24s. 6d. to 25s. 6d.; best Derby 
seconds, 22s. to 248.; best Derby brights, 20s. 6d. to 
-<8.; best large nuts, 19s. 6d. to 20s. 6d.; and best 
kitchen nuts, 18s. 6d. to 198. 


| 


| 
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THE 


NORTHERN COUNTIES. 
MippLxesBRovuGH, Wednesday. 

The Cleveland Iron Trade.—Makers of Cleveland pig- 
iron have next to no tonnage for the market. They 
continue to ration regular customers who, however, 
complain that supplies under the allocation system 
barely suffice for urgent needs. Stocks have been 
cleared for a very considerable time and as there seems 
little prospect of appreciable enlargement of the meagre 
output, local consumers are keen to obtain supplemen- 
tary supplies from elsewhere. Welcome imports from 
the Continent have placed foundry owners in a better 
position than for some time past, but obstacles to 
further purchases of foreign products are not easily 
overcome, and inconvenient scarcity of foundry pig is 
again threatened. New business in Cleveland foundry 
iron is quite trifling, and renewal of expiring contracts 
is not readily affected. Makers are still hampered by 
heavy arrears of delivery, which have, however, been 
recently reduced to some little extent. Recognised 
minimum market values are governed by No. 3 quality 
of Cleveland at 101s., delivered to loca] users. 

Hematite.—The situation as regards East Coast hematite 
brands of iron, while much more satisfactory than of 
late, still leaves much to be desired. Distribution 
among home consumers is ample for the heavy require- 
ments, but makers are reluctant to entertain customers’ 
offers of extensive business, and sales are only for early 
delivery of small lots for domestic purposes. Home 
buyers are prepared to place substantial orders for 
delivery over lengthy periods. Merchants have increas- 
ing difficulty in obtaining release of parcels for shipment 
abroad against old contracts. Prices are ruled by No. 1 
grade of hematite at 123s. delivered to the North of 
England and to Scotland. 

Basic Jron.—The heavy output of basic iron passes 
promptly into use at makers’ adjacent steel. works and 

rely covers demand. The nominal quotation remains 
at 100s. 

Foreign Ore.—New transactions in foreign ore are 
hardly heard of, but imports are maintained on a sur- 
prisingly good scale. 

Ironstone Miners’ Wages Advanced.—Cleveland Lron- 
stone mine owners and employees’ representatives this 
week agreed to a 5 per cent. advance in wages of Cleve- 
land ironstone miners and Weardale limestone quarrymen, 
to take effect from October 25. 

Blast-Furnace Coke.—Make of Durham blast-furnace 
coke is large, but not excessive. Buyers are in the 
market at 42s. and upward for good average qualities 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are hampered by 
customers’ ceaseless call for increased supplies. They 
are behind with deliveries of some commodities, and 
have full order books for most descriptions of material. 
Re-rollers continue to complain that inadequate deliveries 
of steel semies restrict output of greatly needed material, 
but the steady flow of home-made semies to Tees-side 
consumers, and larger imports of Continental products, 
promise to cover needs of the near future. Producers 
of finished steel are heavily sold up to the end of next 
June. Domestic demand is unabated, but inquiry from 
overseas, while still large, is somewhat less persistent 
than of late. Principal market quotations for home 
trade stand: Common iron bars, 131. 5s.; steel bars, 
111. 10s. ; soft steel billets, 71. 17s. 6d. ; hard steel billets, 
91. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; steel construc- 
tional rivets, 161. 5s.; steel boiler plates, 111. 18s. ; steel 
ship, bridge and tank plates, Ill. 8s.; steel angles, 
111. Os. 6d. ; steel joists, 111. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
141. 2s. 6d.; black sheets, No. 24 gauge, 151. 15s. ; and 
galvanised corrugated sheets, No. 24 gauge, 191. 10s, 

Scrap.—There are buyers of heavy steel at 69s. for 
No. 1, and 67s. for No. 2 quality ; machinery metal is 
selling at 90s.; heavy cast iron is quoted, 85s8.; and 
light cast iron is offered freely at 67s. 6d. 








IMPORTATION OF ZEISS Toot-MAKER’s MicroscoPE.— 
The Board of Trade has received an application under 
Section (5) 5 of the Finance Act, 1936, for a licence to 
import free of duty a Zeiss tool-maker’s microscope 
having a maximum distance, between the centres, of 
7 in., together with accessories. Any representations 
that a similar instrument is made, or is likely to be made 
within a reasonable time, in the United Kingdom or else- 
where in H.M. Dominions, should be addressed to the 
Principal Assistant Secretary, Industries and Manu- 
factures Department, Board of Trade, Great George- 
street, London, 8.W.1, not later than November 8. 

Tae Hyproptic B. BorING aND MILLING MACHINE.— 
At the invitation of Messrs. La Société Genevoise, 
Limited, 5 and 6, Brettenham House, Wellington-street, 
London, W.C.2, we recently attended an exhibition of a 
sound film prepared by their parent company, Messrs. 
La Société Genevoise d’Instruments de Physique, 
Geneva, illustrating the construction of the ‘‘ Hydroptic 
B” precision boring and milling machine. The special 
feature of this machine, it will be recalled, is the extreme 
accuracy of its manufacture and of the work which can 
be performed by it. The film, which runs for about 
40 minutes, is accompanied by a commentary in English, 
and demonstrates very successfully the measures taken 
to ensure the desired accuracy. It is available on appli- 
cation for display at technical institutions, colleges, &c., 
and arrangements have been made with Messrs. G.B. 
Equipments, Limited, Film House, Wardour-street, Lon- 
don, W.1, to provide a projectorand operator if required. 








| 429 
NOTICES OF MEETINGS. 





Nortu-East Coast InstrruTion or ENGINEERS AND 
Surpsvurm_pers.—To-night, 6 p.m., The Literary and 
Philosophical Society, Newcastle-upon-Tyne. Annual 
General Meeting. Presidential Address, by Professor 
C. J. Haw .2s. 

INsTITUTION OF ELECTRICAL ENGINEERS.—Mersey and 
North Wales (Liverpool) Centre: Monday, October 18, 
7 p.m., The University, Liverpool. Chairman’s Address, 
by Mr. G. K. Paton. North-Western Centre: Tuesday, 
October 19, 7.30 p.m., The Engineers’ Club, Manchester. 
Chairman’s Address, by Mr. J. W. Thomas. South 
Midland Centre: Wednesday, October 20, 7 p.m., The 
Grand Hotel, Birmingham. Chairman’s Inaugural 
Address, by Mr. H. Hooper. Sheffield Sub-Centre : 
Wednesday, October 20, 7.30 p.m., The Royal Victoria 
Hotel, Sheffield. Chairman’s Address, by Mr. W. F. C. 
Cooper. Institution: Thursday, October 21, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Opening 
Meeting. President’s Inaugural Address, by Sir George 
Lee. 

InsTITuTION OF ENGINEERS AND SHIPBUILDERS 
IN Scotntanp.—Tuesday, October 19, 7.30 p.m., 39 
Elmbank-cresent, Glasgow, 2. General Meeting. 
‘** Damage to H.M.S. Hunter,” by Mr. H. Stanley. 

INsTITUTION oF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, October 19, 7.30 p.m., The George 
Hotel, Luton. ‘The Use of Light Alloys in Modern 
Design,” by Mr. W. G. Devereux. 


InstiruTION oF Crviz ENorngereRs.— Manchester and 
District Association : Wednesday, October 20, 6.45 p.m., 
The Manchester Literary and Philosophical Society. 
36, George-street, Manchester. ‘‘ Some Chemical Prob- 
lems which Affect the Water Engineer,” by Mr. G. 
Howard Humphreys. 


INSTITUTION OF MECHANICAL 
Branch; Thursday, October 21, 7.15 p.m., The James 
Watt Memorial Institute, Birmingham. ‘‘ Modern Cast 
Irons in Engineering Practice,’ by Mr. J. G. Pearce. 


ENaIneErs.—- Midland 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—There has been little change in 
the state of the Scottish steel trade over the week and 
a strong tone continues to prevail. The pressing demand 
for heavy steel is difficult to meet, as all consumers are 
exceedingly busy and have heavy commitments to face, 
and are demanding regular supplies. The result of 
delay in deliveries is causing buyers to show some concern 
with regard to future orders and in some instances they 
have expressed a desire to fix up their requirements for 
next year at the very earliest possible moment. This 
can only be done on the understanding that the prices 
ruling at the time of delivery must be charged, but 
consumers themselves are more interested in securing 
the assurance of supplies so that they can arrange forward 
business. The raw material position has not changed, 
and quite a satisfactory tonnage of scrap has been coming 
in. The makers of black steel-sheets are still very 
actively employed with a strong demand from the home 
market, and not only is the automobile trade requisi- 
tioning a very large tonnage, but makers of all classes 
of domestic appliances are steady customers at the 
present time. There are a number of inquiries in the 
market for export lots also, but these require careful 
consideration. Prices are very firm and are as follows :— 
Boiler plates, 111. 18s. per ton ; ship plates, 111. 8s. per 
ton ; sections, 111. 0s. 6d. per ton ; medium plates, 131. 
per ton; black steel-sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 15s. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 191. 10s. 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Activity is still general in the 
malleable-iron trade of the West of Scotland and as 
order books are well filled, the various works will be kept 
fully employed for several months at least. The re- 
rollers of steel bars are also well placed for business, and 
as the supply of raw material has been better of late, 
the outlook is more encouraging. The following are the 
current quotations :—Crown bars, 131. 15s. per ton for 
home delivery, and 131. 5s. per ton for export ; re-rolled 
steel bars, 111. 18s. per ton for home delivery, and 111. 
per ton for export; No. 3 bars, 131. 5s. per ton, and 
No. 4 bars, 131, 15s. per ton, both for home delivery. 


Scottish Pig-Iron Trade.—Despite the fact that the 
demand for light castings is somewhat easier, there has 
been little abatement in the demand for pig-iron. The 
steel makers are consuming large quantities of hematite 
and basic iron and can get barely enough for their require- 
ments. The increase in the price of iron ore which is 
mainly due to the rise in freight charges has necessitated 
an advance in the price of foundry iron of 5s. per ton. 
The current market quotations are now :—Hematite, 
6l. 3s. per ton, and basic iron, 51. 7s. 6d. per ton, both 
delivered at the steel works; and foundry iron, No. 1, 
6l. 0s. 6d. per ton, and No. 3, 51. 18s. per ton, both on 
trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, October 9, amounted to 181 tons. Of that 
total, 117 tons went overseas and 64 tons coastwise. 
During the corresponding week of last year, the figures 
were 266 tons overseas and 26 tons coastwise, making a 
| total shipment of 292 tons 
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EXHIBITS AT THE ENGINEERING AND MARINE EXHIBITION. 


(For Description, see Page 424.) 
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THE NEW EXHIBITION BUILDING AT EARLS COURT. 


MR. ROBERT J. SIDDALL, A.M.INST.C.E., CONSULTING ENGINEER, LONDON. 


(For Description, see Page 421.) 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention _of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 


TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

For the United Kingdom ..... £3 5 0 
For Canada— 





Thin paper copies........ £2 18 6 

Thick paper copies......... £3 3 0 
For all other places abroad— 

Thin paper copies....... £3 3 0 

Thick paper copies.......... £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. ‘The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 days previous to the day of Publica- 
tion. Passed proofs must be in our hands by 
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SHOP WORK IN WELDED SHIP 
CONSTRUCTION. 

In the gradual supersession of handicraft by 
machine-craft there are certain well-marked ten- 
dencies to be observed. A power tool introduced 
to take the place, or extend the sphere, of a hand 
tool has seldom brought in its train any strikingly 
divergent technique, the difference in operation 
being principally one of scale. For example, the 
tilt-hammer was but the blacksmith’s sledge in a 
larger and more powerful form, and the steam 
hammer, although not outwardly resembling either 
of its forerunners, still performs the functions of the 
smith with his hand hammer and swages. Similarly, 
a new material, when first brought into use, has 
usually been employed in the manner customary 
with the materials previously existing ; Saxon stone 
buildings copied the manner of construction asso- 
ciated with wood and wattle, and the framing and 
plating of iron ships showed little difference in 
principle from that of the coracle. Even the 
sequence of operations in building a ship, until 
recent years, has adhered with remarkable fidelity 
to the routine established by centuries of wooden 
shipbuilding. 

The qualifying clause, “* until recent years,” has 
been rendered necessary solely by the introduction 
of welding into shipbuilding practice, but the bare 
qualification gives no inkling of the magnitude of 
the revolution that in fact has taken place in the 
organisation of shipyards where welding is exten- 
sively and habitually employed. Some impression 
of its effect can be gathered from some of the 
later papers read before the Institution of Naval 
Architects, notably those of Mr. C. E. Sherwin* and 
Mr. W. L. Faerman,f but both of these concerned 
themselves principally with arrangements for taking 
the welder and his tools to the work, wherever that 


* See ENGINEERING, vol. cxlii, page 131, e¢ seg. (1936). 
+t See ENGIneER1INnG, vol. cxliii, page 427 (1937). 





might be. Mr. Sherwin’s paper did contain a re- 


commendation that “‘ out-of-ship welding should be 
as extensive as possible,” for the purpose of minimis- 
ing distortion, but it envisaged nothing in the way 
of mechanical handling on such a scale as the 
appliances described by Messrs. John W. Hudson 
and T. M. Jackson in a paper on “ Recent Practice 
in Welding Large Oil Tankers,” read at this year’s 
Spring meeting of the Society of Naval Architects 
and Marine Engineers, held at Chester, Pennsyl- 
vania. Mr. Sherwin’s paper also contained details of 
some simple and effective methods of securing plates 
in position for welding, but the process of mounting 
and adjusting the parts on assembly tables was 
primitive by comparison with the tacking table and 
tilting table of Messrs. The Sun Shipbuilding and 
Dry Dock Company’s plant, on which the compo- 
nents of considerable portions of the hull structure 
can be assembled and tilted to the most suitable 
angle for convenient welding by automatically 
guided welding heads. 

The description given by Messrs. Hunter and 
Jackson related to the construction of a longitu- 
dinally-framed bracketless tanker, a hull form which 
lends itself better than most to a system of sub- 
division into units. A beginning was made with 
a length of 117 ft. of the middle body, consisting of 
three tanks, each 35 ft. in length, and a pump 
room 12 ft. long. All the parts of the structure 
were assembled in one tank length, the sequence of 
operations being so arranged that hand welding on 
the slip could be reduced to the minimum. The 
method adopted was facilitated by the fact that the 
vessel was designed on the bracketless principle, and 
that the usual practice of the Sun shipyard was 
followed in making the longitudinal bulkheads con- 
tinuous and the transverse bulkheads intercostal. 
This feature had the effect of dividing each trans- 
verse bulkhead into three sections, all within the 
capacity of the shop appliances to handle as one 
piece. The longitudinal bulkhead itself was shop- 
assembled in units of one tank length. 

The machine welding plant at the Sun yard at 
Chester, Pennsylvania, consists of a tack-welding 
table, a tilting table for long straight welds, and a 
butt-welding machine, the three being so placed 
in line, with the tilting table in the central position, 
that a plate or assembly can be readily transferred 
from one to another. The parts to be welded are 
first cleaned to bare metal on the faying surfaces 
with an emery wheel and, with a plate on the tacking 
table, the stiffeners are placed in position and tack- 
welded. The plate is then passed over rollers of the 
customary inverted castor type to the tilting table, 
to which it is secured and the table then tilted to 
the required angle to enable the welding head, 
secured vertically and traversed automatically on 
a runway, to deposit a symmetrical fillet in the 
angle between the stiffener and the plate. The 
plates, with stiffeners attached, are then rolled on 
to the butt-welding machine. The plate edges are 
prepared for machine-welding by being bevelled at 
224 deg., so that two bevelled edges in contact 
include an angle of 45 deg. in which the weld metal 
is deposited. The bevel does not extend through 
the thickness of the plate, but is arranged to leave 
a vertical butting face } in. deep to prevent the 
molten metal from running through. The plates 
are butted together, dogged in position, and are 
then welded by an automatic traversing head. 
Finally, the completed section is lifted and the 
underside of the weld reinforced by a light run 
along the joint. In reinforcing a manually-welded 
joint, in which the butting faces on the plate edges 
are only ¥ in. in depth, the butt is grooved out, 
but grooving is not found to be necessary with the 
machine-welded joints. 

Departures from normal ship constructional 
methods mentioned by Messrs. Hudson and Jackson 
include the elimination of all rolled sections or 
“shapes,” to use the American term, for which 
heavy flat bars are substituted ; and the use of heavy 
wrapper plates at the bulkheads, on the decks, and 
on the bottom and side shell plating. A companion 
paper, on ‘Some Effects of Welding on Ship 
Construction,” was read at the same meeting by Mr. 
James B. Hunter, of the Fore River shipyard of 
Messrs. The Bethlehem Shipbuilding Corporation. 
He repeated the hope, already expressed else- 
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where on several occasions, that steelworks would 
eventually roll special sections for use in welded 
fabrications. The author of this paper stressed the 
advantages of a greater proportion of shop work, 
preferably on tables rather than on open skids, and 
as far as possible employing automatic machines. 
He added a warning, however, against the uneco- 
nomic use of welding for welding’s sake in situations 
where riveting would have been more suitable. 
sritish shipyards have not been so backward in 
the use of welding as the publicity enjoyed by some 
foreign applications of the process might appear to 
indicate. Remembering how few years have elapsed 
since the Admiralty, after prolonged observation, 
rather hesitantly sanctioned it for the construction 
and attachment of cap racks, ditty-box racks and 
sundry miscellaneous mess-deck fittings, the progress 
made in its adoption for naval vessels has been 
rapid. How extensively it is now used in warship 
work matter on which manufacturers 
naturally reticent, but it seemed rather strange that 
more was not made of its application to mercantile 
shipbuilding in the Engineering and Marine Exhibi- 
tion recently staged at Olympia. As the welding 
section of that exhibition was stated to be the first 
organised exhibition held by the welding 
industry, some indulgence must accorded in 
criticising what was, in fact, an impressive and 
most informative display, but it would have been 
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80 easy to arrange an exhibit devoted specially to 
ship welding, designed to bring out, among other 
points, the various aspects of ship versus shop work 
discussed in the papers quoted above, that the 
omission to do so appears as a curious oversight. 
There should be opportunities to rectify it, how- 
ever, at next year’s Empire Exhibition at Glasgow, 
as well as at future Olympia exhibitions. British 
practice has undoubtedly an inherited tendency to 
rely upon the man rather than the machine 
witness the very mild interest displayed in mech- 
anical punching tables when these were introduced 
but as it has been demonstrated 
that a large proportion of straight-line welding can 
accomplished satisfactorily machine, the 
industry cannot allow it to be supposed that the 
further development of tools and technique is 
entirely in the hands of overseas competitors 
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THE MICROPHOTOGRAPHIC 
REPRODUCTION OF DOCUMENTS. 


SCIENTIFIC workers in many fields are familiar 
with the microphotographs, or, as some technical 
institutions prefer to call them, photomicrographs, 
which are employed to record the images produced 
by high-power microscopes, thus rendering them 
available for comparative study, and, if desirable, 
for reproduction. In the engineering sphere, the 
microphotograph is most familiar in its employment 
in metallurgy, but it has also been widely used in 
other branches of work. Of recent years a different 
application of microphotography has grown-up. 
This is concerned with the reproduction of docu- 
ments on photographic film, on a reduced scale, for 
the purpose of recording the original matter in 
such a form that portability is greatly increased and 
greatly reduced. The reduction 


storage space 


employed is of the order of 14 to 20 diameters, and | 
|The cost of reproduction works out at about a 


for the purpose of using the films the image from 
them is enlarged in some type of projector. It is 
clear that these two applications of microphoto- 
graphy are different in scope and purpose, and it is, 
perhaps, unfortunate that they to 
employ the same terminology. 

The photogra phic reproduction of documents, as, 
for instance, by meaas of the Photostat, is a proce- 
dure which by now has become generally familiar, 
but reproduction on a small scale on ordinary cinema 


are tending 





film, although it has developed both practically and 
commercially, is still probably not widely known. 
It is of interest to note that the process, in its 
essentials, is not new. In a paper read before The 
Association of Special Libraries and Information 
Bureaux at Cambridge on September 26, Mr. Watson 
Davis pointed out, during the siege of Paris in 1870, 
the French photographer, Dagron, made the first 
known microphotograph of a document for the 


purpose of dispatching it from the city by carrier 
The small space occupied, and portability, 


pigeon. 
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which were the ruling qualifications in this case, are 
still two of the main claims which documentary 
microphotography may make, but added to these is 
that of low cost, this latter qualification, however, 
depending on the extent to which the process is 
employed. 

Although work has been done on this subject in 
many countries, the most extensive developments 
appear to have taken place in the United States of 
America, and probably in no better way could an 
idea of the importance which the matter is assuming 
be given than by quoting some information furnished 
by Professor R. 8. Hutton in introducing Mr. Watson 
Davis’s paper to the meeting at which it was read. 
Professor Hutton stated that The New York Times, 
which, since 1927, has printed a rag-paper edition of 
its daily issues for library purposes, recently found 
that its files for the war years, which were printed 
on wood-pulp paper, were rapidly deteriorating. 
In these circumstances the proprietors decided to 
have a microfilm copy made of the issues of the 
paper covering the years 1914-1918. These con- 
tained in all about 90,000 pages. The work was 
carried out by the Kodak Company with such 
success that several libraries have now purchased 
a copy of the films covering these 90,000 pages. The 
cost for the whole of this record is only about 901. 
The example set by The New York Times has been 
followed by others, and at the present time some 
40 newspapers in the United States are being 
supplied with microfilms of their current issues. 

The work is carried out at the Rochester works 
of the Kodak Company in a rotary camera, to 
which the name Recordak has been given. It 
copies a newspaper at the rate of 30 pages a minute, 
so that a month's issues of The New York Times, 
including the bulky Sunday editions, can be copied in 
half an hour. The cost of the finished negative 
copies is 5d. per foot of film, which carries the 
reproduction of about 8} newspaper pages. Copies 
can be supplied at half this price. The reduction 
employed is 16 diameters, and the storage space 
required in a library is less than 2 per cent. of the 
space required by the bound volumes. The New 
York Public Library has installed projectors or 
“reading machines ” for the use of the public, and 
reports that readers use them in preference to con- 
sulting the original in the bound volumes. The 
film used is of the non-flammable type, and tests 
made by the United States Bureau of Standards 
suggest that its durability will equal that of rag- 
paper. It is clear, however, that in case of signs 
of deterioration any film could be copied at relatively 
small cost. 

Although nothing so spectacular as this news- 
paper copying is being carried out in this country, 
considerable work is none the less being done. A 
matter of wide interest, in which the British Museum 
is co-operating, is the scheme initiated by Messrs. 
Edwards Brothers, of Ann Arbor, Michigan, to 
secure for subscribing American libraries microfilm 
copies of all English books published before 1550. 
Professor Hutton stated that it is estimated that 
about 4,000 separate books, comprising 400,000 
pages, will be dealt with. The actual copying is 
being done at the British Museum, the development 
and subsequent treatment of the film being carried 
out at the Harrow works of the Kodak Company. 
farthing a page. In this class of work the high 
speed of the newspaper copying is naturally neither 
achieved nor aimed at. The books dealt with are 
of great value, and must be handled with care, and 
each page has to be set in turn for photographing. 
The binding of the volume is not interfered with in 
any way, and there is no need to attempt to open 
the book flat. The pages are dealt with singly, and 
are held down by a sheet of plate glass. It is clear 
that reproducing work of this class could be carried 
out without any reduction in size, but the obvious 
advantages of employing the microfilm method lie 
in the greatly reduced cost and the small amount of 
space which will be occupied in ultimate storage. 

Although the examples so far quoted refer to the 
microphotography of documents mainly in relation 
to libraries, Mr. Watson Davis, in his paper, suggested 
that it might become an important tool in the whole 
field of scientific research. For the past three years 
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Agriculture has operated a system by which it is in 
a position to supply microfilms of documents in its 
possession, and this service will be extended to the 
Library of Congress and the Army Medical Library 
in the course of this year. The purpose of the servic 
is to supply workers who have no access to the 
library with microfilms of documents they may 
require in their work; it is not clear from Mr. 
Davis’s paper if the service extends to the provi- 
sion of films of complete books. It would appear 
that if an international service of this kind could be 
established it might be of value to research workers 
in obtaining copies of articles in periodicals to 
which they have no access. Given proper organisa- 
tion, the same thing could be done with Photostat 
copies, but advantage would presumably lie with 
the microfilm, both in initial cost and cost of postage. 
If such an international service be ultimately con- 
templated, it is greatly to be hoped that workers in 
this field will agree on a standard film size for the 
work. We understand that the majority of the 
present records are being made on standard 35-mm. 
films, but that some of the apparatus in use is 
designed of 16-mm. or 9-mm. film. 

Two other possible applications of the microfilm 
were dealt with by Mr. Watson Davis in his paper. 
One concerned what he termed “ auxiliary publica- 
tion.” This is already in experimental operation 
in the United States. Arrangements have 
made by which technical journals may publish 
abstracts of scientific articles to which they do not 
feel justified in devoting sufficient space for full 
publication. The worker in the field concerned 
may, after reading the abstract, if he desires, obtain 
a microfilm of the complete article from the American 
Documentation Institute. This system, it is con 
sidered, should ensure effective publicity for many 
scientific articles which are now relatively inacces- 
sible because no journal can find space to print 
them. The original would have to be stored at 
headquarters, together with the negative micro 
film, but there would be no extensive full-size 
reproduction and the user would have to store only 
a small film instead of a bulky article. The other 
application concerned an international interchange. 
between libraries and abstracting organisations, of 
microfilms of cards which, with the service full) 
developed, would give a record of every scientific 
article or document produced in the world. Th 
ambitious nature of this proposal need not be 
stressed, but, as Professor Hutton pointed out, it is 
not difficult to envisage a scheme in which, with 
such an enormous collection of records, it would 
be possible, by suitable markings of some kind on 
the edge of the film, to arrange by means of a 
photo-electric cell that any particular type of 
might be mechanically picked out fron 
the mass. 
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NOTES. 
oF EXPERIMENTAI 
VEHICLES. 


THe UNIFICATION WoRK ON 

THE greater part of the presidential address ot 
Major-General 8. Capel Peck to the Institution o! 
Automobile Engineers, which delivered on 
Tuesday last, was devoted to a review of the 
activities of the Institution, such as the research 
department, the repair-certificate scheme, the regis- 
tration of consulting automobile engineers and the 
new headquarters. All these activities have been 
recently referred to in our columns, and we need 
not, therefore, enlarge upon them. Later in his 
address, Major-General Peck referred to exper 
mental work carried out on mechanised vehicles. 
and said that he personally would be glad to see 
all such work for all Departments of State placed 
under one authority. In this connection, he said, it 
was to be remembered that not only the Navy 
Army and Air Force were involved, but also the 
Colonial, Dominion and India Offices, to 
the opening up of the Empire was of the gre 
importance. In a similar manner, muni - 3 
authorities, police forces, and the General Post 
Office would be most interested in the activities © 


such an authority. In the speaker's view, Vv‘ — 
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purposes, should be tested, as distinct from meré 
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purpose, and forming part of the experimental 
establishment suggested. In his experience it was 
more dangerous to trust the opinion of a man who 
was just a good driver as distinct from a trained 
tester, that is, one whose sole occupation and 
profession was to test vehicles of all makes and 
types over long distances, up hill and down dale, 
with their fair share of rough country. By these 
latter means alone was it possible to assess correctly 
the relative value of particular types. Further, 
the records of such an establishment should be 
meticulously and scientifically kept so that the 
tester’s observations could be critically and scienti- 
fically examined in the light of past experience and a 
true appreciation of the relative value of any 
particular machine or type arrived at. Major- 
General Peck concluded his address by a reference 
to the inadequate amount of money devoted to 
research, pointing out that if the annual turnover 
of the British automobile industry be taken as 
150,000,0001., only one part in 500 was devoted to 
private research. The Institution’s research depart- 
ment expended some 16,0001. last year, which, on 
the turnover given, represented approximately one 
part in 10,000 on co-operative research. 


THE EpvucaTION OF THE CHEMICAL ENGINEER. 

The founding of The Institution of Chemical 
Engineers in the year 1922 did much to consolidate 
this branch of engineering, which is now becoming 
recognised as demanding definite qualifications as 
opposed to the previously accepted notion that any 
civil or mechanical engineer having some knowledge 
of chemical processes, mostly of the laboratory sort, 
was capable of designing and constructing large scale 
chemical plant. Apart from some University 
courses, the organised training of the chemical 
engineer as such has not received much attention, 
particularly as regards evening classes for students 
engaged during the day. One technical school, at 
least, has, however, taken definite steps, viz., the Sir 
John Cass Technical Institute, Jewry-street, Aldgate, 
E.C., as last year it provided classes in chemical 
engineering intended for post-graduate students 
who have acquired an adequate knowledge of 
chemistry or engineering up to degree standard 
and also for those desiring to prepare for the 
examinations of the Institution of Chemical Engin- 
eers. This course has proved so popular and so 
successful that it has been decided to continue it 
and the new session was accordingly opened on 
Wednesday, October 6, when an introductory 
address was delivered by Mr. H. W. Cremer, M.Sc., 
F.L.C. In the course of a thoughtful survey on the 
proper balancing of theory and practice in chemical 
engineering, Mr. Cremer stated that an under- 
graduate course in this subject had been instituted 
by the University of London in the Faculty of 
Engineering and leading to a bachelor’s degree. 
This decision must be a source of gratification to 
Mr. Cremer, who has for long contended that the 
subject is so specialised a branch of engineering that 
it is entitled to take its place alongside the older 
subjects of civil, mechanical and electrical engineer- 
ing in the great metropolitan University. At all 
events, we should imagine that employers will, in 
future, be able to form a more reliable estimate of 
applicant’s qualifications. The new course at the 
Sir John Cass Institute is readily adaptable for both 
undergraduate and post-graduate training so that 
a student who has already had a training in pure 
chemistry and wishes to become a recognised 
chemical engineer will find the requisite further 
instruction for the new degree. On the other hand, 
the student who desires to study the subject as a 
co-ordinated one from the start will be provided for. 
As the staff lectures in the course are supplemented 
by others delivered by practising chemical engineers 
of high standing in their profession, it may be 
anticipated that theory and practice will be har- 
moniously combined. 


Tue DEVELOPMENT oF ScortTisH INDUSTRY. 


The so-called drift of industry to the South has, 
quite naturally, aroused some anxiety in Scotland, 
many of whose industries have been so hardly hit 
jm recent years, and whether the change is one of 
fact capable of substantiation by statistics, or only 
of fancy, a good deal has been heard of the subject 





lately. Scotland has long been used to a consider- 
able proportion of her sons making their way over 
the border, in search of fortune or fame, but it is 
anything but desirable that her industries should 
leave the country. The situation has been considered 
by conferences ; on Friday last it was the subject of 
the main toast at the annual James Watt dinner 
of the Institution of Engineers and Shipbuilders in 
Scotland. The toast was proposed by Lieut.- 
General Sir C. J. C. Grant, K.C.V.O., C.B., who said 
that his great-grandfather, a contemporary of Watt, 
had been among those who had changed the indus- 
trial face of Scotland, having been connected in 
his later life with the Caledonian Canal project, on 
which many years earlier Watt had done a great 
deal of valuable survey work. General Grant men- 
tioned that contact between the Army and industry 
had become very definite in the past forty years. 
At the present time two explosives factories were 
being built in Scotland, while contracts aggregating 
2,000,0001. had been placed in the country, mostly 
in the Glasgow area. He hoped that the forth- 
coming exhibition would do much to extend their 
influence and trade. The toast was replied to by 
Colonel A. D. MacInnes-Shaw, D.S.O., who said 
that he felt that the fighting Services would wish 
for nothing less than close co-operation with 
industry. Scots were good fighters, but they played 
a greater part than that. Among their important 
exports brain power figured largely, but they were 
left with sufficient to generate a great force in the 
industries of the country. He thought the drift 
southward should be checked, in view of the war 
danger from concentration, while their country had 
also many claims in connection with new industries. 
The forthcoming exhibition would, they hoped, 
focus the attention of the Empire on the possibilities 
of Scotland, but it was essential that they should do 
something more than just put Scotland on the map. 
It was their duty to re-create industry, and in this 
connection it would be essential to get suitable 
young men to join them. It was the tendency 
to-day for young men to choose Government or 
municipal employment, largely because in the past 
the prospects in industry had not been good. 
There was not sufficiently close co-operation between 
the heads and the youths entering industry; and 
the trade unions, set up originally to help in such 
matters, now turned their chief attention to politics. 
It was, he thought, essential for the future of 
industry that they should be left to manage their 
own affairs without political interference. The 
function was presided over by Mr. A. C. Gardner, 
this year’s president, and the toast of “ The Chair- 
man” was pleasantly given by Sir Maurice E. 
Denny, Bart., who remarked that, in spite of the 
drift south, Mr. Gardner had managed to reverse 
the process, having been trained in England to 
hold his important position in Scotland. 


THe LimiTaTIONS OF TRANSPORT. 


In his presidential address to the Institute of 
Transport on Monday last, Sir Alexander Gibb, 
G.B.E., F.R.S., took for his main theme the subject 
of the limitations of engineering as affecting trans- 
port ideals. The latter, Sir Alexander stated, 
aimed at securing more efficient, rapid and econo- 
mical handling of passengers and goods, limitations 
being set by engineering practicability, the econo- 
mical aspect and the human element. As an engi- 
neer, Sir Alexander dealt mainly with the first of 
these, taking various branches of work and discussing 
the prospects of advances in transport in the light 
of modern engineering achievement. Dealing first 
with tunnelling and deep foundations, it was pointed 
out how the limit in these directions was really due 
to the human incapacity to work at higher pressures 
than 50 lb. per square inch, limiting depths to about 
100 ft., except under circumstances which made 
labour virtually impossible. In spite of advances 
in knowledge, this limited work in caissons, and the 
foundations of the San Francisco-Oakland Bay 
Bridge, taken at one pier to a depth of 242 ft., 
had only been possible from the work being carried 
on in the open. In tunnels nowadays one of the 
great problems was ventilation, especially if the 
internal-combustion engine was permitted as 
motive power, and it was quite possible that in the 





future, in really long tunnels, electric traction only 


would be permitted. In bridges, recent years had 
seen the Washington Bridge at New York of 3,500- 
ft. span, and more recently the Golden Gate Bridge 
at San Francisco, of 4,200-ft. span. Discussing 
possibilities lately with engineers in New York 
connected with these bridges, he was informed 
that powers were being sought for the construction 
at New York of a 4,600-ft. span, and it was consi- 
dered that spans of even 18,000 ft. were possible. 
Whether such bridges would be justified economi- 
cally was another matter. Sir Alexander next 
considered aids to navigation, air transport, ship- 
ping, railways and roads, and pointed out that in 
each case the engineer was in a position to provide 
greater facilities than could be fully utilised, either 
for reasons of economy, or because the human 
element interposed a limit, as in air transport. All 
branches had not, however, advanced to the same 
degree, and though sea-going vessels had been 
built up to what appeared to be the economic limit, 
engineering in shipbuilding had not kept pace with 
progress in other lines. As regards roads, a large 
motor-road programme in this country would entail 
enormous expense and any such schemes would 
need to be scrutinised and decided on really econo- 
mical grounds. 


THE WoRLD’s SHIPBUILDING AND Martine Enain- 
EERING. 

The shipbuilding returns of Lloyd’s Register for 
the third quarter of the present year show that the 
total gross tonnage of the merchant ships of 100 tons 
gross and upwards under construction in our ship- 
yards on September 30, namely, 1,184,635, was 
15,338 tons less than the corresponding total for 
June 30. Nevertheless, it was greater by 256,064 
tons than the tonnage in hand on September 30, 
1936, and considerably exceeded the aggregate total 
of the shipping under construction in the four leading 
shipbuilding countries abroad. During the last 
three months, 218,557 tons of merchant shipping 
were commenced in this country, and 265,558 tons 
were launched, showing, as compared with the 
June quarter, a somewhat heavy decline of 149,14] 
tons in the shipping commenced, but an increase of 
12,950 tons in that launched. The September total 
of 1,184,635 tons is made up of 174 steamers totalling 
702,025 tons ; 89 motorships aggregating 478,650 
tons; and 20 sailing ships and barges, making 
together 3,960 tons. The tonnage under construc- 
tion abroad on September 30 totalled 1,717,710, 
and was about 35,000 tons greater than the figure 
for June 30. The tonnage commenced overseas 
during the three months under review totalled 
429,785 tons, and that launched 410,152 tons, 
showing, as compared with the June quarter, a 
heavy decrease of 166,860 tons in the shipping 
commenced and a decline of 57,546 tons in that 
launched. Germany retains first place among 
overseas shipbuilding countries, but with the 
reduced total of 383,468 tons, Japan is second with 
334,530 tons, Holland third with 224,726 tons, and 
the United States fourth with 216,028 tons. The 
last three countries have all increased their totals, 
as compared with June 30. The vessels under 
construction in the world’s shipyards at the end of 
the September quarter included 3 steamers and 
38 motorships, each of between 10,000 tons and 
20,000 tons, 3 steamers and 5 motorships each of 
between 20,000 tons and 30,000 tons, and 4 steamers 
all exceeding 30,000 tons. The total horse-power of 
the marine engines, either under construction or 
being installed on board vessels on September 30, 
was 3,028,617. Out of this total, 463,585 i.h.p. 
represented reciprocating steam engines, 668,495 
s.h.p. steam turbines, and 1,896,537 i-h.p. oil 
engines. The United Kingdom was responsible for 
1,084,756 h.p., and occupied first place. Germany 
was second with 404,649 h.p., Japan third with 
326,665 h.p., Holland fourth with 238,308 h.p., 
Sweden fifth with 180,360 h.p., Denmark sixth with 
170,350 h.p., and Italy seventh with 153,270 h.p. 
All other countries producing marine engines had 
outputs of less than 150,000 h.p. 








Tue Cotuiery Inpustry in PoLtanp.—Polish exports 
of coal during the first six months of 1937 amounted to 
5,336,000 tons, as compared with 3,871,000 tons during 
the corresponding period of 1936, an increase of 1,465,000 





tons, or 37-85 per cent, in the current year. 
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THE MOTOR EXHIBITION 
AT EARL’S COURT. 


THe general improvement in trade has resulted 
in a considerably increased demand for touring 
cars of all types, with the result that the majority 
of manufacturers report a satisfactory increase in 
output over the past twelve months. In several 
cases, the improvement over the past few years 
has enabled the reorganisation of factories to be 
undertaken, a typical instance being afforded by 
Messrs. Hillman, who, as stated recently by the 
chairman of the company, have installed a thousand 
new precision and production tools at a cost of 
half-a-million pounds. The number of 
private cars in use in this country increased from 
1,477,378 in September, 1935, to 1,642,850 in 
September, 1936, and it is probable that the expan- 
sion this year will prove to be even more marked. 
\ further striking indication of the increasing 
popularity of motoring is afforded by the number of 
applicants for the driving test, and by the fact that 
there are now nearly four million licence holders in 
the country. We have before commented on the 
fact that a period of prosperity in the trade is 
usually marked by concentration on detail improve- 
ment rather than on the development of new 
designs, and although a number of new British cars 
ire on view at the annual motor exhibition, which 
opened at Earl's Court on the 14th inst., and closes 
on October 23, the majority follow on the lines of 
their maker's earlier products. The new Humber 
Snipe, for example, although fitted with a smaller 
engine, embodies the characteristic features of the 
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older car of the same name. 

Quite apart from the fact that there is naturally 
i reduced incentive to develop new designs at a time 
when the works are fully occupied on production, 
the last decade has been marked by so many 
striking developments that a relatively 
period is very desirable, such a 
period enables designs to be fully tried out, and 
where desirable, to be incorporated in the firm’s 
standard products. Some of the more recent 
developments, such as flexible engine suspension and 
the synchromesh gear box, have fully proved their 
worth, and are now generally accepted as standard 
practice. Others, such independent wheel 
suspension and the utilisation of the body frame as 
t stress member, are still to some extent in the 
experimental stage, while yet others, such as the 
rear location of the engine and front-wheel drive, 
have made little or no progress, at any rate in this 
country. It is perhaps somewhat .- a misnomer to 
speak of the rear location of the engine or front- 
wheel drive as new developments, but the strenuous 
efforts to popularise them in the last few years 
justifies their inclusion in a review of design tenden- 
familiar with developments 
abroad will appreciate that the position there, and 
particularly on the Continent, is somewhat different, 
18 unconventional designs are much more common. 
\ctually, however, although these naturally attract 
considerable attention by virtue of their very 
unconventionality, the great majority of the cars 
being manufactured in the world to-day follow a 
general lay-out not greatly differing from that of 
models of twenty years ago. While some would 
have us believe that this is merely a manifestation 


new 


quiescent as 


as 


cies. Those who 


of the innate conservatism of designers, it is more 
probable that the pioneers in the industry, whether 
by accident or design, adopted a lay-out on which, 
on the whole, it is very difficult to improve. 

It is notable in viewing the cars on the British 
market as a whole that there is a tendency among 
home manufacturers to increase engine capacity 
in the case of cars in the medium-powered class. 
It is evident that less stress is being laid on econo- 
mical running, and it would almost appear that the 
in taxation, which into force in 
January, 1935, is only now having its full effect, 
ilthough no doubt the greater prosperity of the 
average motorist is also a factor in the situation. 
One result of this movement is that the home 
buyer is no longer forced to purchase either an 
expensive British car, or alternately to select a 
foreign model, if he wishes to have what may be 
termed American roominess and performance. A 
more important result is that the new models 
greatly increase the possibility of effective com peti- 
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tion in foreign markets. It is noteworthy in this 
connection that the export figures for the eight 
months ending in August last were 2,643,825/. in 
advance of those for the corresponding period of 
1936, the actual total for motor vehicles of all types, 
motor cycles, parts, and accessories being 13,802,081. 
These figures are particularly satisfactory in view 
of the closing of the Spanish market. Concurrently 
with the trend towards larger engines, there has 
been a tendency to increase the field of the four- 
cylinder unit. In the earlier days of the industry, 
such engines were frequently made of larger 
capacity, but the introduction of the six-cylinder 
engine, with its superior balance and torque, led to 
their relegation to cars of relatively small size. The 
return of the large four-cylinder engine to popularity 
is probably mainly due to the introduction of flexible 
suspensions, although modern engines of this type 
represent a considerable advance in design on their 
prototypes, particularly as regards the form of the 
combustion chamber. 

One of the results of the improved roads, both 
in this country and abroad, is that the modern 
motorist expects a performance from his car which 
would have been regarded as phenomenal only a 
few years ago. It is probably no exaggeration to 
say that the average car of to-day is capable of 
maintaining a speed of sixty miles per hour for 
considerable periods on suitable roads, and this 
has meant not only a marked increase in the power 
obtainable from an engine of given size, but the 
elimination of much unnecessary weight, improve- 
ments in the steering, and improvements in every 
part of the transmission to stand up to the increased 
stresses. Incidentally, every increase in speed 
ought logically to be accompanied by a correspond- 
ing increase in braking capacity, but unfortunately 
this has not been the case with some of the cheaper 
cars. In a recent paper entitled “Cars for Road 
Safety,” read by Mr. L. H. Pomeroy before the 
British Association and reprinted on page 355 ante, 
the author deplored the fact that maximum speed 
bulked so largely in publicity matter and in the 
minds of many designers. He returned to the 
point stressed in his Presidential Address to the 
Institution of Automobile Engineers in 1934, that 
good acceleration is more important than maximum 
speed, and said that not only was such acceleration 
important from the viewpoint of safety, due to the 
power it conferred of being able to pass vehicles 
ahead against oncoming traffic, but that it was even 
more important as a remedy for traffic congestion. 
We believe that it will be generally admitted that 
the most pressing problem associated with motor- 
ing to-day is to make the roads safer for both 
the driver and the pedestrian, and although Mr. 
Pomeroy claims that high acceleration makes for 
safety, it is rather a two-edged weapon in that it is 
a direct incentive to the practice of cutting in. It 
is probably true to say that high acceleration 
affords an additional safeguard in the hands of the 
skilful driver, but is an added danger in the hands 
of the average well-meaning but by no means 
highly-competent motorist. There is, however, no 
probability whatever that the Government will 
attempt to limit either the maximum speed capacity 
or the acceleration of cars in their efforts to increase 
road safety, and it is reasonably certain that the 
future will see a further increase in these charac- 
teristics. 

Broadly speaking, although high maximum speed 
is not necessarily synonymous with good accelera- 
tion, they both result from the designer's constant 
efforts to increase the output from a given engine 
capacity while at the same time reducing the weight 
of the vehicle, and it is probable that there is more 
room for development in the latter,rather than in 
the former, direction. Up till the present, very few 
firms have made any serious attempt to exploit 
the possibilities of the use of the body frame as a 
stress member. The three best-known examples of 
this practice are the Citroén 12-h.p. model, the 
Opel Kadett, and the Lincoln Zephyr, and it is 
somewhat unfortunate that considerations remote 
from the actual merits of the design have influenced 
the sale of the cars in the two former cases. A 
new example of this method of construction is 
afforded by the Vauxhall Ten, on view at Earl's 
Court. This car is particularly interesting as 





marking the entry of the makers into the light-car 
class, and also due to the fact that it is the first 
small car made in this country to have independent 
front springing. The frame should be exceptionally 
stiff, as such parts as the pillars and cantrails are of 
box section, while the frame is reinforced at the 
points of maximum loading by ribbing. The powe: 
unit and front axle are carried on a sub-frame, and 
the independent springing is of the torsion-bar type. 
A method of reducing chassis weight, which does not 
call for such drastic departures from orthodox 
practice, is to retain the separate frame, but to 
abandon the conventional structure in the form of 
two channels united by a series of cross members. 
Perhaps the simplest modification is merely to 
substitute box members for those of channel sec- 
tion, and the number of makers adopting this 
practice is increasing yearly, but this practice still 
results in a frame which is much stiffer laterally 
than vertically, although the greatest stresses are 
imposed in the latter direction. There are 
quite a number of cars on the market in which the 
chassis frame, though retained, is of the backbone 
or other unconventional type, and it can hardly be 
disputed that these frames are stronger for a given 
weight than those of the accepted type. Their use, 
however, brings its own special problems, as thx 
accommodation of the various units making up 
the complete vehicle offers more difficulty. Such 
frames practically involve the re-design of the car 
throughout, and this may explain why they are 
still comparatively rarely used, rather than any 
deficiency in the design. 

Before turning to detail improvements, it may be 
said that while the tendency to increase the power- 
weight ratio may have its disadvantages as result- 
ing in cars which have too high a performance to be 
safe in the hands of the average driver, it has 
proved a great boon to the motorist of modest 
means. It is to-day possible to purchase a car 
having an engine with a Treasury rating of less 
than 8 h.p. which will provide comfortable accom- 
modation for four people, and with a road perform- 
ance which would have been regarded as satisfactory 
in a much more powerful car a few years ago. It 
is unfortunately true, however, that the accom- 
modation is rarely as good as it might be, and we 
are still far from the ideal, put forward by Mr. 
Pomeroy in the paper already referred to, that 
designers should regard the lay-out primarily from 
the point of view of the leg room and physical 
accommodation provided, together with the range 
of vision available. Unfortunately, with the best 
will in the world, the designer is frequently called 
upon to work within a wheelbase that puts a 
premium on the accommodation, and is further 
handicapped by a demand on the part of the public 
for a degree of streamlining which, however desirable 
it may be on the Reichsautobahnen, is quite un- 
necessary in the conditions ruling in this country. 
In addition, the modern cult of a low driving 
position puts a premium on good visibility, but 
improvements may be expected in this respect in 
view of the findings of the Minister of Transport 
and the Society of Motor Manufacturers and 
Traders, referred to on page 349 anie. 

Turning now to detail development as revealed 
at the Exhibition, little need be said about the 
engines. Reference has already been made to the 
increased popularity of four-cylinder units, and it 
may be pointed out that apart from their lower 
cost as compared with a six-cylinder engine of the 
same capacity, the four-cylinder unit is shorter. 
and thus facilitates the solution of the problem of 
obtaining adequate leg room on a short wheelbase. 
Apart from improvements in the form of the 
combustion chamber, already mentioned, great 
attention has been paid to the stiffness of the 
engine as a whole. The crankshafts are now made 
of a diameter which is quite unnecessary when 
viewed merely from the point of view of strength. 
and by suitable design and ribbing of the crank« ast 
and cylinders, the engine frame is made exceedingly 
rigid. At the same time, smoother running has 
been facilitated by improvements in carburation 
and in the induction system, and quieter running 
has been achieved by alterations in the contour of 
the valve cams. Silencing has also been improved 
by attention to the exhaust system, and by the 
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wider use of air-intake silencers. Both side-by-side 
valve and overhead-valve designs are well repre- 
sented at the Exhibition, the former system being, 
in general, employed for the cars in the cheaper 
classes. It is interesting to note, however, that 
Messrs. Morris Motors have now adopted overhead 
valves on all their models with the exception of the 
s-h.p. model. On the other hand, the side-valve 
arrangement is exclusively employed by such well- 
known firms as Messrs. Austin and Messrs. Ford, a 
fact that suggests that the relative merits of the two 
systems are remarkably evenly balanced. Although, 
on the whole, little difference will be found between 
the design of the engines exhibited this year and 
those shown at the last Exhibition, minor improve- 
ments have been effected, which give greater 
economy and longer life. The work carried out by 
the Research and Standardisation Committee of the 
Institution of Automobile Engineers on cylinder 
wear has had a definite effect on design, automatic 
means of controlling the engine temperature, parti- 
cularly during the warming-up period, now being 
common. Another improvement which is becoming 
increasingly common was referred to when describing 
the new Hillman 14, on page 293 ante. This 
consists in controlling the ignition by the manifold 
vacuum in conjunction with the normal centrifugal 
control, an arrangement that ensures a correct 
setting both when the engine is idling and when it 
is on load. 

There have been relatively few changes in the 
transmission, the most noticeable point in this 
connection being a tendency to employ synchro- 
mesh engagement on all the forward ratios. Messrs. 
Armstrong Siddeley, who were pioneers in this 
country of the pre-selective type of gear box, have 
for the first time incorporated the box in one unit 
with the engine. In doing so they have overcome 
the difficulty arising from the flexible mounting of 
two independent units, but the new arrangement 
has the further advantage of reducing weight in two 
ways. The casing can naturally be made lighter 
when the gear box forms one unit with the engine, 
while, in addition, it has been found practicable to 
cut down the flywheel weight very considerably. 
In the new arrangement, the centrifugal-clutch 
housing takes the place of the normal flywheel, and 
as the mass of the rotating parts of the gear box is 
now concentrated close to the propeller shaft, it is 
claimed that torsional vibration is greatly reduced. 

As stated earlier, independent wheel suspension 
is still to some extent in the experimental stage, 
but as a result of extended experience, it is being 
increasingly adopted for the front wheels. It may 
be mentioned in passing that apart from the question 
of increased comfort for the passengers and reduced 
stresses on the chassis, independent suspension has 
an important effect on steering. In the paper 
before the British Association already referred to, 
Mr. Pomeroy, in fact, expresses the view that this 
type of springing has done more for the cause of 
good steering than anything else, the reason being 
that the gyroscopic effects of the rotating front 
wheels can be greatly reduced and in some designs 
eliminated. That good steering qualities can be 
obtained with what may still be called the more 
orthodox type of suspension is, of course, amply 
proved by numerous models on the market, such 
cars being easy to steer, and being free from the 
tendency to shimmy, which was such a reproach to 
the manufacturers a few years back. While retaining 
semi-elliptic springing for both axles, Messrs. 
Wolseley Motors, Limited, have this year introduced 
a modification to which they have given the name 
“phased” suspension. Briefly, in this design, the 
periodicities of the front and rear springs are at 
& pre-determined variance, so that they respond 
differently to similar road shocks. As a result, 
see-saw motion and pitching are claimed to be 
entirely eliminated. Very few makers adopt inde- 
pendent suspension on all four wheels, although an 
example of this practice is afforded by the larger 
Frazer-Nash BMW models, which employ torsion 
bar suspension at the rear. In conclusion, it may 
be said that the models on exhibit at Earl’s Court 
Suggest that the main tendencies in design at the 
present time point to the general adoption of the 
Synchromesh gear box to the exclusion of other 





front-wheel springing, and to an extension of the 
practice of utilising the body as a stress member. 
Continuous efforts are being made to increase 
comfort, and in this connection readily adjustable 
seats, adjustable steering columns, and air-condi- 
tioning in closed cars may be mentioned more 
particularly. A further movement which is likely 
to spread is in evidence on cars manufactured in 
the United States, namely, the control of the 
gears and brakes by hydraulic or other means, 
which enable the operations to be carried out by 
small dash-board levers, instead of the more cus- 
tomary hand levers projecting from the floor. 








THE LATE SIR JOHN DEWRANCE, 


G.B.E. 

It is with much regret that we record the death 
of Sir John Dewrance, G.B.E., which took place 
on October 7, after a short illness, at his home, 
Wretham Hall, near Thetford, Norfolk. Sir John, 
who was in his eightieth year, was distinguished not 
only as an engineer of wide interests, but also in 
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Tue Late Str Jonn DEWRANCE. 


public affairs, and as a direct link between the most 
modern forms of engineering and the railway 
pioneers of a century ago. 

John Dewrance was born at Peckham on March 13, 
1858, being the third of five children, and the only 
son of John Dewrance, erector of George Stephen- 
son’s ‘ Rocket,’ and subsequently locomotive 
superintendent of the Liverpool and Manchester 
Railway. Edward Woods, engineer of the line, had 
a brother, Joseph, who established a small engineer- 
ing business in London in 1835. With him John 
Dewrance, senior, became associated in partnership, 
and when Woods died in 1842, continued the firm 
under his own name, which it still bears. In 1861, 
however, he also died, leaving the business in trust 
for his son, John, the subject of this memoir, who 
was then only four years old. 

John Dewrance, junior, was educated at St. John’s 
Wood preparatory school, proceeding thence to the 
Charterhouse and to King’s College, London. It 
was during his sojourn at the Charterhouse that the 
school was transferred to Godalming, so that Sir 
John was one of the few remaining Old Carthusians 
who could recall the original premises in active 
scholastic being. At King’s College he specialised 
in chemistry, a subject which, in its industrial appli- 
cations, continued to interest him throughout his 
engineering career. Before he came of age, his 
mother married Colonel John Davis, and when 
Dewrance assumed direction of the family business, 
he did so in partnership with his stepfather. In 
1880, as a separate venture, he took over the 
research laboratory and staff of Professor Barff, 
eventually developing it into the Albion Chemical 
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Company. In this laboratory he carried out exten- 
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sive investigations of the problems of lubrication, 
corrosion of boilers, the composition of bearing 
metals, and also the production of aluminium, an 
ingot of which he succeeded in producing by electro- 
lysis as early as 1882. A paper which he read 
before the Institution of Civil Engineers on boiler 
corrosion, based on this work, was awarded the 
Watt gold medal and Telford premium in 1900. 

At the age of twenty-four, Dewrance married 
Isabella Trevithick, daughter of Francis Trevithick, 
of Penzance, and granddaughter of the famous 
Richard Trevithick. During this period, and for a 
number of years afterwards, he was fully occupied 
with the development of his two companies, intro- 
ducing many improvements, especially in connection 
with boiler mountings and other steam fittings. In 
1899, however, he was associated with the formation 
of the English Babcock and Wilcox Company, being 
appointed chairman of the board, a position which 
he continued to hold until the present year. As 
a prominent resident in Kent, where he lived until 
1926, Dewrance took an active interest in the 
exploitation of the Kentish coalfields, and in 1914 
succeeded the late Mr. Arthur Burr in the chairman- 
ship of Deal and Walmer Coalfield, Limited, Kent 
Coal Concessions, Limited, and a number of asso- 
ciated companies, and was intimately concerned in 
the financial reorganisation then instituted. During 
the war the firm of Dewrance and Company was 
fully engaged on Government contracts, John 
Dewrance himself also served on various committees 
of the Ministries of Munitions and of Labour, on a 
Treasury Committee, and as a referee in matters 
arising from the maintenance of copper supplies. 
For these and other services he was awarded the 
K.B.E. in 1920, and the G.B.E. in 1928. 

Sir John Dewrance’s life-long interest in research 
and the advancement of engineering made him a 
vigorous supporter of many professional and 
associated institutions. He was a member of the 
Institution of Civil Engineers, a past-president and 
honorary member of the Institution of Mechanical 
Engineers, and a member of the Iron,and Steel 
Institute, the Institution of Naval Architects, the 
Institute of Metals (of which he was president from 
1926 to 1928), and other bodies. In the year of his 
presidency of the Institution of Mechanical Engin- 
eers, 1923, he was also Master of the Worshipful 
Company of Armourers and Braziers. He was also 
an honorary member of the Institute of Royal 
Engineers, and an associate member of the Royal 
Engineers’ Board. As a member of the General 
Board of the National Physical Laboratory, and of 
the Engineering Research Board, he gave valuable 
assistance to the development of the organised 
research which, he was wont to declare, must 
supersede the private small-scale efforts of individual 
firms. For anumber of years he served as presi- 
dent of the Federation of Engineering and Allied 
Employers and was also a director of the Iron 
Trades Employers’ Insurance Association, Limited. 
His standing in academic circles was testified by 
Fellowship of King’s College and membership of 
the Commerce Degrees Committee of the University 
of London. For ten years (1920-1930) he was a 
governor of the London School of Economics, and 
in 1925 served the office of High Sheriff of Kent. 
In the following year, however, he removed to 
Wretham Hall, Thetford, gradually relinquishing 
business cares, but to the last continuing to display 
a practical interest in matters professional. 








THE LATE MR. A. D. JONES. 


WE note with regret the recent death of Mr. Arthur 
Dansey Jones, who retired last year from the position 
of locomotive running superintendent of the Southern 
Railway. Mr. Jones, who was the son of Canon W. I. 
Jones, was born at Tilford, near Farnham, Surrey, 
in 1871, and received his general education at Hailey- 
bury. He subsequently became a pupil of the late 
Sir John Aspinall at the Horwich Works of the 
Lancashire and Yorkshire Railway. Completing his 
apprenticeship at the end of 1892, he served for some 
15 months in the electrical department at Horwich 
and was then appointed assistant district locomotive 
foreman on the Lancashire and Yorkshire Railway. 
After occupying this position for eight months, he was 
made district Jocomotive foreman and, five months 
later, junior assistant to the head of the running 





department. In 1897 he was appointed outdoor 
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assistant in the carriage and wagon department, and, 15 
months afterwards, senior assistant to the head of the 
running department. Mr. Jones continued in this 
capacity for two years, until July 1, 1901, when he was 
appointed chief assistant in charge of the running 
department of the Lancashire and Yorkshire Railway. | 
In 1912. he was selected for the position of outdoor | 
locomotive superintendent of the South Eastern and 
Chatham Railway, his office being at London Bridge Sta- 
tion, and he continued to occupy this position until 1923, 
when, on the formation of the Southern Railway, he 
became locomotive running superintendent with an 
office at Waterloo Station. He retired in 1936 at the 
age of 65. For his services during the war Mr. Jones 
was made an Officer of the Order of the British Empire 
in 1918, and, in 1920, received the decoration of 
Member of the Royal Victorian Order. He became a 
graduate member of the Institution of Mechanical 
Engineers in January, 1890, and was elected an associate 
member in April, 1899, and a full member in April, 
1905. He was also a foundation member of the Institute 
of Transport, and after being for many years a member 
of the Institution of Locomotive Engineers, served as 
president in 1917-18. 





| static conditions. 





JOURNAL AND THRUST BEARINGS.* 


JournNAL and thrust bearings are 
grouped together for the purpose of the present dis- 


conveniently 


cussion because they are at present the only types | 
of bearing which can reasonably claim to take advant- | 
age of pressure film lubrication. The advantages of 
film lubrication are very real, since the frictional losses 
are a mere fraction of those under any other régime 
and continuous running of bearings at high running 
speeds would be quite impossible without the inter- 
vention of a fluid film 

T'heory.—The science of film lubrication dates from 
the experimental researches carried out for the Institu- 
tion of Mechanical Engineers by Beauchamp Tower in 
1883, which led to the classic work of Osborne Reynolds | 
published in 1886. Reynolds enunciated the principles 
of the pressure film and developed the basic theory 
of the lubrication of both journals and thrust bearings. 
Twenty years later the mathematical theory of the 
journal bearing was advanced and simplified with the 
aid of an ingenious parameter by Professor A. Sommer- 
feld, F.R.S., and the problem of the plane thrust pad 
was so completely solved by Mr. A. G. M. Michell, 
F.R.S., that his theory forms the quantitative basis of 
the design of thrust bearings to this day. It is a 
source of gratification that both these pioneers are 
among the contributors to this discussion. 

In the field of journal bearings, the physical hypo 
theses of Professor Sommerfeld’s theory have required 
amendment in the light of later researches, notably 
those of,Giimbel and Goodman, and various assump- 
tions have been made regarding the effective length 
of the pressure oil film. The less rational of these are 
gradually being eliminated in the light of measure- 
ments of journal attitude and eccentricity, though a 
facsimile of Professor Sommerfeld’s theory has still 
many adherents. For most purposes in design, how- 
ever, the attitude of the journal is a secondary con- 
sideration. The more essential relationships are those 
affecting bearing capacity and friction and by a 
fortunate dispensation these relationships prove to be 
much the same over the working range of eccentricities 
whatever theory is followed. 

Before the theory of journal bearings can lay any 
claims to completeness, it must take account of two 
factors which have hitherto defied exact analysis ; 
the effect of side leakage and the effect of changing 
viscosity in the cil film. Some progress has been 
made with each of these problems. The problem of 
side leakage has yielded in part to an approximate 
analysis by Dr. R. O. Boswall and in part to an in- | 
genious electrical analogy due to Kingsbury and Needs, | 
which indicates in effect that the known leakage factors 
for the plane Michell pad can be applied with fair | 
confidence to the journal bearing. The proposal to| 
make use of the established data for plane pads in the | 
design of journal bearings has received encouragement | 
from experiments repo‘ted by Professor L. Prandtl | 
and Professor C. Hanocg, who have found that the | 
characteristics for bearing brasses of relatively small 
are are similar to those for articulated plane pads. 

The problem of variation in viscosity due to « hanges | 
in temperature and pressure in the film is common to | 
journal and thrust bearings and does not lend itself 
to solution by analogy. Nevertheless, by making 
certain simplifying assumptions, Dr. Boswall has 
obtained useful comparative results for the effect of | 
temperature changes in both plane pads and journal | 
bearings and American workers have been led to predict 





* Report by Professor H. W. Swift, M.A., D.Se. on the 
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| capacity and reduce the friction of a bearing. 


}concern is apparent. At small values of the load 





an improvement in bearing capacity, albeit accom- 
panied by an increase in friction, at high pressures. 
The improvement in friction arising under certain con- 
ditions from the use of fatty oils has been explained 
in terms of their relatively flat pressure-viscosity 
relationship, but Mr. 8. J. Needs discounts this in view 
of the advantage which such oils continue to show under 


Experiment.—On the experimental side of the problem 
of bearing lubrication the intrinsic difficulties of tech- 
nique have taxed the ingenuity and skill of many 
workers and much of the earlier work must now be 
regarded as exploratory. But, following an apprecia- 
tion of the importance of infinitesimals and an improve- 
ment in the precision of manufacture and measurement, 
progress has been rapid and the capacity and friction 
characteristics of bearings under steady loads can now 
be explored with confidence. Interesting and varied 
examples of recent experimental technique will be 
found in the contributions by Professors Prandtl, 
Hanoceq, and Odqvist, Messrs. F. C. Linn and R. Shep- 
pard, Mr. D. Clayton, Messrs. C. Jakeman and A. Fogg, 
and Dr. A. 8. T. Thomson. 

In the past the chief purpose of systematic experi- 
ment has been to ascertain to what extent theory is 
capable of predicting the performance of a bearing and 
to provide interim data useful to the designer. The 
experimental results embodied in the contributions 
under review are evidence of the progress made. 
Experiment has established conclusively that under film 
conditions the significance of load, speed and lubricant 
can be jointly expressed in the dimensionless product 
It shows that the extent of the pressure film 
depends on mechanical stability rather than the length 
of available bearing arc and that excessive bearing arc 
increases the frictional losses of a bearing without 
increasing its capacity. Further, it shows that optimum 
frictional conditions are obtained with a bearing surface 
of approximately square proportions and that offset as 
compared with central loads tend to improve the 
Finally, 
it shows that film thickness and friction in a bearing 
can now be predicted with reasonable confidence by 
adopting Kingsbury factors in conjunction with 
theoretical results. In short, theory and experiment 
have now been brought into sufficiently good agree- 
ment to inspire fair confidence in each, and they have 
made possible the enunciation of, rational procedure 
in the design of partial bearings under steady loads, 
which gives results in reasonable accord with the more 
advanced current practice. 

Having perfected his technique and effected a satis- 
factory liaison with general theory, the experimental 
worker is now tending to turn his attention to more 
special problems which are of direct interest to the 
designer, but are not at present amenable to theoretical 
treatment. At the present time, particular attention 
is being devoted to the conditions of breakdown of the 
pressure film, to the unsteady conditions which arise 
from vibration or cyclic fluctuations of load, and, in 
co-operation with the designer, to the development of 
new bearing materials and lubricants. Investigations 
of the conditions of seizure in journal bearings, notably 
by Mr. Clayton and others at the National Physical 
Laboratory, give general support to the descriptive 
theory of film breakdown expounded by Professor E. 
Heidebroek. It appears that at some value of the 
load criterion, depending on the truth and finish of the 
bearing surfaces, contact becomes imminent at the 
point of nearest approach somewhat in advance of the 
load line. The more perfect the surfaces the greater 
is the critical value of the load criterion, the nearer 
the point of contact to the load line, and the lower the 
corresponding coefficient of friction. At the critical 
point metallic contact and wear and the consequent 
rise in friction can be alleviated by “‘ oiliness ” in the 
lubricant. Deficiency in “ oiliness ” or excessive lead 
causes sharp increases in friction and wear. It is 
clearly established that the load criterion itself does 
not determine either the incidence of “ boundary ” 
conditions, the minimum friction or the rate of subse- 
quent wear. But a wide field of investigation is still 
open and information is particularly needed regarding 
the effect of wear and bedding on the capacity of a 
bearing. 

Turning to the other extreme, another matter of 


criterion there is experimental evidence of systematic 
vibrations which gradually disappear as the load is 
increased. These vibrations are well known to manu- 
facturers of turbo-generating machinery, which works 
at high speeds and relatively light loads. Turbine 
manufacturers attribute this vibration in some cases 
to slight want of balance and in others to film conditions 
tending to perpetuate the natural vibrations of the 
rotor, but its nature is by no means properly understood 
and needs systematic investigation. Since the pressure 


film in a journal bearing is theoretically incapable of 
withstanding a load alternating at half the journal 





speed, it is perhaps significant that vibration troubles 
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tend to commence at twice the critical speed of the 


rotor. 

Design.—Attention may now be turned to th: 
bearing designer, whose needs, after all, should be th: 
pivotal consideration in any technical study of lubrica 
tion. In a general way the designer realises that the 
more nearly he can apply the principles of hydro 
dynamic theory and approach the optimum conditions 
of film lubrication, the closer will he be to perfection 
He is familiar with the significance of the load criterion, 
he appreciates the prime importance of film conver 
gency in the appropriate region, and he realises that 
from the hydrodynamic standpoint there are optimum 
proportions, bearing ares, load lines and clearances. 
But in the main the designer has not been able to rely 
on theory and experiment ; he has been compelled to 
work in the light of his own experience, often by trial 
and error, and with only such qualitative assistance 
from theory and experiment as he could apply to his 
special needs. He has, moreover, been brought to 
realise that even when the theory of lubrication has 
been worked out to finality, the design of a bearing 
can seldom be based purely on considerations of 
minimum friction and optimum film thickness, and 
that many conditions must arise in practice where the 
maintenance of any kind of pressure film is technically 
impossible. 

He realises that the working temperature of a 
bearing is often a primary consideration not only by 
reason of its effect on the viscosity of the lubricant, and 
so on the working eccentricity and load capacity, but 
also on account of the distortion which temperature 
differences may produce in the geometry of the film. 
For this reason he is compelled to consider the cooling 
effect of the lubricant and to face the problem of heat 
transmission through the shaft and bearing. In order 
to ensure a safe working temperature the designer may 
need to employ for cooling purposes far more oil than 
is required to maintain the lubricating film, and he 
may need to design his bearing to provide means of 
free oil circulation even at the expense of load capacity. 
Since Lasche’s experiments thirty years ago, little 
systematic information has been made available 
regarding heat flow and dissipation from bearings, 
and as running speeds have become higher this matter 
has become increasingly important. Mr. 8. A. McKee 
suggests an approximate expression for heat dissipa- 
tion in. terms of temperature rise which differs, as it 
must, according as the bearing is self-contained or 
independently cooled, while Mr. C. Richard Soderberg 
puts forward an empirical formula suitable for turbo- 
bearings. 

The supply of oil necessary for the pressure film of a 
bearing of known dimensions can now be estimated 
with fair accuracy, though it is very dependent on the 
disposition and extent of the distributing groove as 
well as the bearing clearance and speed. It is usual, 
of course, to allow a considerable margin of safety on 
this estimate, apart from any cooling supply which 
may be required. The mechanism of oil supply by 
means of oil-rings and collars has been successfully 
investigated by Professor George B. Karelitz and Mr. E. 
Baildon, who have independently drawn attention to 
the advantage of rings with internal circumferential 
grooves for high-speed work. Mr. Baildon also offers 
guidance in the dimensioning of oil-rings, and shows 
that radial depth or axial width is a leading considera- 
tion according as the shaft speed is low or high. When 
mechanical or so-called forced lubrication is employed 
the distribution of oil to the different bearings of a 
single supply system is apt to be uncertain if it depends 
on clearances and oil grooves alone ; it is more effectively 
controlled by means of adjustable nozzles in the case of 
turbo-machinery and by separate metering pumps 1 
the case of locomotives. True forced lubrication under 
pressures from 1,000 lb. to 3,000 lb. per square inch is 
employed on certain important bearings to maintain an 
oil film at and near standstill, and continuous lubrica- 
tion of this type which has been introduced on electric 
coaches in Poland is said to lead to economy in the size 
and material of bearings. 

Another consideration which compels the bearing 
designer to deviate from theory is the impossibility of 
attaining geometrical perfection «under practi al 
conditions. As Mr. E. Falz points out, the proportions 
of bearings and their rated capacity have to be deter- 
mined according to the precision and surface finish 
obtainable in manufacture and with due regard to the 
effects of elastic bending, tilting and imperfect align- 
ment on the distribution of load and the geometry of the 
film. The truer the axes of the journal and bearing 
under load the more uniform the film and the pressure 
distribution. The more perfect the bearing surfaces 
the thinner the film which can be tolerated with 
safety and the greater the effective capacity of the 
bearing. The narrower the bush the less will be the 
effect of bending and tilting, but, on the other hand, 
the greater the leakage of oil and the lower the basic 
capacity of the bearing. So-called self-aligning ae 
ings modify the effects of tilting, but are no remedy 
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against bending or mis-alignment of a series of bearings. 
Self-aligning devices which operate by sliding are 
apt to be uncertain in action, while those which depend 
on rolling contact involve high inter-metallic pressures 
ind impair the conduction of frictional heat. 

Bearing Materials—The choice of bearing material 
and lubricant is another matter on which hydro- 
dynamic theory gives little guidance. In so far as 
he is able to ensure operation within the régime of the 
pressure film, the designer is not greatly concerned with 
any physical property of the lubricant except its 
viscosity, for which he can compensate in his design, and 
his chief concern with a bearing material is that it | 
should withstand the necessary load without deforma- 
tion and be capable of accurate manufacture and high 
finish. But in the majority of cases where bearings 
require at least to start under “ boundary ” conditions, 
the designer is glad to take some advantage of “ oiliness”’ 
ina lubricant and he has to give more careful considera- 
tion to the properties of bearing materials. 

The ideal bearing material needs a combination of 
lmost incompatible properties. It needs good 
mechanical strength over the working range of tempera- 
tures and sufficient structural stiffness to prevent 
general distortion and yet sufficient plasticity to bed 
itself without wear. It must be capable of high surface 
finish and yet be free from abrasive action either in the 
mass or in its fine products of wear. It must have a 
low intrinsic coefficient of friction and high thermal 
conductivity. No such material has, of course, been 
found, but a good deal of progress has been made in 
recent years towards the development of properties 
most desirable for specific applications and some 
interesting results have been submitted for discussion. 

In engineering practice, bronze bearings have been 
generally favoured for heavy pressures and slow speeds, 
particularly where alignment and lubrication are good, 
while white metals have been used with higher speeds 
or less perfect alignment. In the range of copper 
alloys, Messrs. D. P. C. Neave and W. 8B. Sallitt are 
able to report some interesting developments. They 
find that the capacity of bronze bearings can be 
improved by increasing the tin content up to 20 per cent. 
For higher speeds and less perfect conditions plastic 
bronzes have been developed containing up to 25 per 
cent. of lead, and for such heavy duties as are encoun- 
tered in automobile crankshaft bearings a thin copper- 
lead lining is claimed to withstand higher loads and 
temperatures than tin-base bearing metals. For 
medium duties, porous copper-tin bearings moulded 
from powder lend themselves to multiple production 
and are able to conserve oil up to 30 per cent. of their 
volume. 

The specially severe loading on the bearings of 
certain internal combustion engines has led in some 
cases to cracking trouble with tin-base bearing metals. 

This has been diagnosed by Mr. D. J. Macnaughtan as 
fatigue due in the main to thermal stresses and he finds 
that the fatigue resistance of these metals over the 
weful range of temperatures is improved by freedom 
from lead and by the addition of cadmium up to 2 per 
cent. The fact that cracking can be largely overcome 
by keeping the bearing temperature low has led Mr. C. G. 
Williams to the interesting suggestion that bearing life 
may be extended by the use of oils of low viscosity. 

Concurrently with this work on more or less tradi- 
tional bearing metals, important developments have 

taken place in non-metallic bearing materials, parti- 
cularly synthetic resins and vulcanised rubber, and in 
each case mainly with water lubrication. Several 
contributors are impressed by the potentialities of 
fabric bearings. For severe duties, sueh as rolling mill 
hearings, synthetic resin is being employed built up 
with fabric into laminated form, while for less onerous 
duties it is often moulded with felted fibres and some- 
times with graphite. The laminated type involves 
certain obvious limitations in design, but, on the other 
hand, its eapacity is rated as high as bronze or Babbitt 
metal, and in rolling mill applications it has been found 
superior as regards friction, durability and general 
performance. 

On account of their tendency to flow, all plastics 
require adequate backing and framing by the bearing 
shel] and, on account of their low thermal conductivity. 
they require an adequate and continuous supply of 
Water for cooling purposes. Grease is sometimes 
njected to prevent corrosion. when shut down and to 
lacilitate starting, but this has been found unnecessary 
ifa closed system of circulation is adopted in conjunc- 
ton with soluble oil. On the Continent the swelling 
effects of water and oil have received attention and 
Special rules have been formulated to make allowance 
for this in fabric bearing design. 

Rubber-lined bearings are specially suited to water- 
exposed conditions which have in the past provided 
the traditional field for lignum vite. Messrs. Sidney A. 
Brazier and W. Holland-Bowyer have found that with 








water as combined lubricant and coolant a suitably 
designed rubber bearing compares favourably with | 
metal bearings in the matter of friction and can with- 
Stand high pressure at moderate speeds. As in the! 
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case of fabric bearings, it is important to ensure adequate 
water circulation and for this reason, when water is 
supplied under pressure, helical grooves are often 
provided on the bearing surface. For general purposes 
a fluted or polygonal bearing surface is favoured, in 
spite of tests at the National Physical Laboratory which 
show that a plain cylindrical rubber bush with good 
clearance produces considerably less frictional resistance. 

Thrust Bearings.—If there is one type of bearing 
which owes more than any other to analytical theory, 
it is the pivoted-pad thrust bearing. Designers, repre- 
sented in this instance by Mr. R. Dowson, Mr. J. 
Hamilton Gibson and Professor E. A. Kraft, are fully 


| conscious of their indebtedness to Michell and those 


who later elaborated his theory, and it is significant 
that the proportions and pivot location shown in 
Michell’s original patent specification are still standard 
practice. Approximately square pads are pivoted 
about four-tenths of their length from the leading edge 
by some form of point or line support according to the 
thrust to be transmitted. The pads are usually not 
less than ten in number and are of steel or bronze with 
white metal linings. Pressures up to 450 lb. per square 
inch and mean rubbing speeds up to 170 ft. per second 
are commonly employed. Except for vertical shaft 
applications, where the full thrust is effective from 
standstill, these figures are only limited by the means 
for heat removal. In a thrust bearing of normal design 
the pivotal construction is not favourable to heat 
conduction from pads to housing ; consequently greater 
reliance has to be placed on the oil for cooling purposes, 
than in a journal bearing, and it is all the more necessary 
that the oil circulation should be determined on the 
basis of heat disposal. 

The problem of equal partition of the load between 
the several pads of a thrust bearing does not now present 
serious difficulty ; some form of elastic backing or 
automatic compensation is sometimes incorporated, 
but, in the main, reliance is placed on accurate multiple 
production. Accuracy in machining has also contri- 
buted to the success of the tapered-land thrust bearing 
used by one large American firm for steam turbines of 
all sizes. Appropriate tapers for the lands in the 
radial and peripheral directions are determined from 
theoretical principles and tests show that the taper 
should be greatest at the outer and least at the inner 
circumference. These bearings carry ratings of the 
same order as the pivoted-pad type. 

The pivoted-pad principle has been applied with some 
success to journal bearings, resulting in a bearing which 
is economical in space and independent of the direction 
of loading. The capacity of these bearings is deter- 
mined largely by considerations of heat disposal and 
is otherwise only limited by the rigidity of the com- 
ponent parts and the strength of the pivots. Pivots with 
spherical] seatings have been proposed by Mr. A. G. M. 
Michell with the purpose of improving the condi- 
tions of heat transmission and at the same time increas- 
ing the strength of the bearing. When a bearing of 
this type is required to operate in either direction of 
rotation, it is desirable to change the position of the 
pivotal axis. In the Nomy bearing this is effected 
by causing the blocks to rotate with the shaft and 
mounting them so that they tilt to form a convergent 
film in either direction. 

Returning now to the more general aspect of film 
lubrication, the extent to which the designer is able 
to rely on theory and experimental research, and the 
extent to which he has to depend on practical experi- 
ence and service tests, may well be illustrated from 
contributions which deal with practice in three widely 
different bearing applications: turbo-machinery, in- 
ternal combustion engines, and locomotive axles. 

Turbo Generator Bearings——Mr. H. L. Guy, F.R.S., 
and Dr. D. M. Smith have compiled a comprehensive 
statement of the practice of the principal steam- 
turbine manufacturers in this country and Mr. Soder- 
berg shows that a similar practice is followed in 
America. Owing to their high speeds and moderate 
pressures, turbo-generator bearings afford specially 
good opportunities for the application of hydrodynamic 
principles and general practice employs bearing arcs 
up to 120 deg., ratios of axial width to diameter of 
about 14, clearance ratios of 2/1,000 or more, and 
frequently a substantial relief in the wpper half. The 
main problem in turbo-generator bearings is heat 
disposal rather than power loss. The adopted relation- 
ships between heat loss and temperature rise are purely 
empirical and the formule for computing heat loss are 
themselves partly empirical, since they need to take 
account of losses in the idle bearing arc and also, in 
the case of turbines, of heat conduction from the steam. 
The actual oil flow is normally much in excess of that 
theoretically required, a relatively small proportion 
passing through the film proper, while the remainder is 
circulated in a systematic way for the purpose of heat 
removal. In this connection, interesting developments 
may result from an encouraging series of tests on a shop 
turbine, reported by Mr. F. Samuelson, in which water 
containing 2 per cent. of soluble oil was successfully 
used as a lubricant. This is of special interest in con- 
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rection with the fire hazard, which is discussed by 
Mr. J. P. Chittenden. The problem of oil film vibra- 
tion, which is of special concern to designers of turbo- 
bearings, has sometimes been solved by reducing the 
bearing are or introducing a self-imposed load as in 
Mr. Burt L. Newkirk’s bearing. 

Internal-Combustion Engine Bearings.—In compari- 
son with turbo-generator bearings, the main and crank- 
pin bearings of internal-combustion engines can rely 
very little on hydrodynamic theory at the present time. 
Their design is, therefore, largely based on experience 
and trial, and there is a marked reticence nm some 
quarters to disclose the methods employed. The em- 
pirical character of these methods is ascribed by Pro- 
fessor C. Fayette Taylor* partly to want of rigidity 
in the bearings and uncertainty of the relationship 
between heat dissipation and temperature rise, but 
more particularly to the cyclic fluctuations of the 
bearing load which, incidentally, prove surprisingly 
beneficial to bearing capacity. Mr. V. Mickelsen* gives 
evidence that in high-speed engines, the inertia forces 
predominate over those due to combustion to such an 
extent as to form the better basis for design. In order 
to maintain a pressure film under the very heavy loads 
encountered in these bearings, full advantage is taken 
of the available bearing surface, and oil grooves are 
avoided as far as possible. Dicksee has en phasised 
the disadvantage of the ordinary system of forced lubri- 
cation from this standpoint, and also because of the 
unnecessary circulation of dirt which it involves. 

Railway Axleboxes.—Railway axle bearings, although 
they inspired some of the earliest research work on film 
lubrication, have not in the past profited greatly from 
it. Difficulty in achieving pressure film conditions has 
arisen partly from the necessity for starting with full 
load on the crown of the bearing and partly from the 
practical inconvenience of ensuring a profuse supply 
of oil. Mr. W. A. Stanier points out that the horizontal 
component of load on the coupled axles gives them 
some advantage over the axles of carrying wheels as 
regards starting conditions, but its variable character 
complicates the problem of locating the distributing 
grooves. In more advanced practice locomotive bear- 
ings are supplied from a mechanical lubricator or 
auxiliary oil box in addition to the worsted spring pad, 
and temperature measurements reported by Stanier 
suggest that film lubrication is probably attained when 
running at speed. 

The running qualities of the more important bearings 
have been improved by keeping bearing pressures below 
200 Ib. per square inch and by reducing the bedded arc 
to 90 deg. Laboratory tests have been made with 
multiple brasses to accommodate variations in the 
direction of load. Self-contained devices to improve 
starting and running conditions by ensuring imme- 
diate and profuse oil supply appear to be more popular 
on the Continent than in this country. The Isothermos 
axle-box employs disc lubrication with overhead supply 
channels, while the Peyinghaus bearing described by 
Mr. J. Foster Petree relies on an under-brass clear of 
the journal, but close enough to retain an oil reserve 
when standing. 

The three bearing applications just discussed support 
a feeling which is borne out generally by the contribu- 
tions to this Group, that no bearing application is so 
simple that it can rely entirely on theory or so intract- 
able that theory can afford no help. There are many 
fields open for investigation, both theoretical and ex- 
perimental, and many unsolved problems to which 
attention has been drawn by contributors. Some of these 
are within the scope of the ordinary laboratory while 
others require close collaboration between the designer 
and investigator and a few, notably those relating to 
turbo-bearings, can only be successfully undertaken 
by extensive co-operative research. While so many 
problems remain unsolved, and so long as technical 
progress in engine and machine design is limited by 
bearing considerations, there is no room for com- 
placency, but there is some comfort in being able to 
conclude with the thought that the designer on his 
part has become conscious of the value of research, 
while theorists and experimenters appreciate the com- 
plexity of the designer’s problem and realise that 
“there are more things in heaven and earth than are 
dreamt of in our philosophy.” 








Tae DerarRTMENT OF SCIENTIFIC AND’ INDUSTRIAL 
ResEarcu.—The secretary of the Department of 
Scientific and Industrial Research, 16, Old Queen-street, 
London, 8.W.1, informs us that the Lord President of 
the Council has appointed Dr. G. M. B. Dobson, F.R.S., 
Lieut.-Colonel J. H. M. Greenly, C.B.E., and Mr. 8. K. 
Thornley to be members of the Advisory Council to the 
Committee of the Privy Council for Scientific and Indus- 
trial Research. Professor A. Fowler, C.B.E., F.R.S., 
Sir Clement D. M. Hindley, K.C.1L.E., and Dr. T. Franklin 
Sibly have retired from the Council upon the completion 
of their terms of office. 





* These papers are classified in Group II. Engine 
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fullest collaboration between the two bodies to see that 
| the Fair Wages Clause was amended to meet the desires 
|of the unions. 


LABOUR NOTES. 


AccorpIne to the writer of the editorial notes in the 
October issue of the Amalgamated Engineering Union’s 
Journal, the total number of unemployed workers may 
reach the low level of about 1,250,000 before the 
winter sets in—“ for a brief moment before the totals 
begin to rise again.’’ “ A paradox,”’ he goes on to say, 


announced in reply to a question in the House of Com- 
mons, on July 29, the method of taking the count of 
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a working week of 47 hours to a basis rate of 50s. plus 
In another, negotiated with the South 
Coast Engineering and Shipbuilding Employers’ Asso- 
ciation, the wages of patternmakers are raised from a 

The following statement was issued last week by | basis rate of 50s. plus 15s. bonus for a working week 
the Secretary to the Ministry of Labour :—‘ As was | of 47 hours to a basis rate of 51s. plus 17s. bonus. 


17s. bonus. 


A communication circulated to the Press by Mr: 








“which is also a tragedy lies in these figures. We are 
living now, by all accounts, in a period of full employ- 
ment. 
there were 11,562,000 insured workpeople in employ- 
ment at a time when there were nearly 
unemployed. 
level. 
Over 500,000 additional wage earners found employ- 
ment between August last year and August this year. 
Yet there is still this amazing mass of workless wage- 
earners for whom the trade boom and the expansion 


According to the Ministry of Labour Journal, 


1,360,000 
Employment has never reached a higher 
The total of 11,500,000 at work is a record. | 


of industry have provided no opportunity of employ- | 


If at the height of the 
number of un- 


The fact 
we 


is Ominous. 
this 


ment. 


trade boom have immense 


employed, what can be expected with the impending | able basis there was a decrease of about 7,000 compared 
Unemployment, we | with August 23, but an increase of about 473,000 com- 
fear, will mount far more rapidly than it has fallen. | pared with September 21, 1936. There was an improve- 
Surely, there is a necessity for a careful examination of | ment in employment between August 23 and September 


down-swing of the trade cycle ? 


the position with a view to seeing how many of the 
ipplicants for employment whose names are on the 
registers can be withdrawn from the labour market 
with industrial pensions.” 


Mr. Fred. A. Smith, the general secretary, mentions 





elsewhere in the Journal that some uncertainty prevails | 
as to the insurability under the National Health Acts 


of 


officers,” 


and the Unemployment Insurance Act sea-going 
members of the union. All engineer 
says, “ employed on ships registered in Great Britain 
or Northern Ireland are compulsorily insured for 
health, pensions and unemployment if their pay does 
not exceed 2501. a year. In the case of the Health 
ind Pensions Acts, all sea-going members under the 
age of 65 are compulsorily insured if they are employed 
by way of manual labour. If they are employed 
otherwise than by way of manual labour they are not 
compulsorily insured if the wages and remuneration 
received exceed in value 2501. a year. Food and 
accommodation are taken into account in estimating 
remuneration.” 


The judgment given on these points, together with 
other decisions of the Ministry of Labour, resulted in 
the adoption of the following working rules : (a) General 
watch-keeping engineers, having a donkeyman 
greaser in attendance in the engine room during the 
whole or greater part of their hours of watch for the 
purpose of carrying out the requisite oiling and greasing 


or 


and other manual work, to be treated as not employed | 


by way of manual labour unless they are also engaged 
in the actual overhaul, repair or adjustment of machin 
ery either (1) in port and at sea outside the hours of 
watch ; or (2) in port alone, if the amount of such 
is considerable in relation to the whole of the engineers’ 
duties both at sea and in port. If condition 1 or 2 is 
satisfied, the engineer should be treated as employed 
by way of manual labour. (+) General watch-keeping 
engineers without a donkeyman or greaser in attendance 
as in (a), are to be treated as employed by way of 


he | 


| while about 10 per cent. had no application for benefit 


manual labour if they are also engaged in the actual | 
overhaul, repair or adjustment of machinery, either | 


in port or at sea outside the hours of watch. If, how 
ever, they have no duties other than keeping watch, 
they should be treated as not employed by way of 
manual labour. If the work in port is confined to the 
general superintendence of repair work and to the 
carrying out of certain specially skilled adjustments, 
it may be disregarded for the purposes of rules (a) and 
(b) ‘It will thus be seen,”’ Mr. Smith says, “ that 
whether or not an engineer is employed by way of 
manual labour depends upon the nature of his duties 
as determined after consideration of the duties he is 
substantially engaged upon.” 


last week's conference of the Labour Party, 
Mr. T. Williamson, of the General and 
Workers’ Union, moved a resolution calling upon the 
Government to amend the Fair Wages Clause of 1909, 
80 as to ensure the strict observance and fulfilment by 
contractors of trade anion 
agreed between employers and trade unions. Provision 
should be made, the resolution declared, for definite 
penalties in the shape of fines and immediate cancella 
tion of contracts in proved instances of non-observance, 
and also for retrospective payments to workpeople of 
the losses suffered by them during the period in which 
proper wages were not paid. On the suggestion of 
Mr. R. Prain, a member of the National Executive 
Council, the resolution was allowed to remain in the 
hands of the executive for consultation with the Trades 
Union Congress. There would be, Mr. Prain said, the 


\t 


| agreed that, when the colliery was in full operation, 


| Wales 


Municipal | 


wages and conditions as | 


| the day of the count, are not included in the total. 


| South 


the unemployed has been revised with the object of | 
ensuring with closer accuracy that persons on the 
exchange registers, but not actually unemployed on 
The 
figures for September 13 are compiled on the new 
basis. So far as practicable, allowance is made for 
the effect of the change when comparison is made with 
earlier dates.” 


The Ministry of Labour provisionally estimates that 
at September 13, the number of insured persons 
between the ages of 16 and 64 in employment in Great 
Britain (exclusive of persons within the agricultural 
scheme), was approximately 11,599,000. On a compar- 


13, in coalmining and in the motor-vehicle and pottery 
industries. On the other hand there was a decline in 
employment in the building industry, hotel and board- | 
ing-house service, the distributive trades, stove and | 
grate manufacture, shipbuilding and ship repairing, | 
and in the cotton, wool, and tailoring industries. 





At September 13, the numbers of unemployed per- | 
sons on the -registers of employment exchanges in 
Great Britain were 1,090,967 wholly unemployed, 
191,737 temporarily stopped, and 56,500 normally in 
casual employment, making a total of 1,339,204. On 
a comparable basis there was an increase of about | 
30,000 compared with August 23, but a decrease of | 
236,000 compared with September 21, 1936. The 
total, comprised 1,034,809 men, 39,793 boys, 222,905 
41,697 girls 





women, and 


The total of 1,339,204 registered unemployed in- 
cluded 1,207,619 persons who were applying for benefit 
or unemployment allowances. An analysis of these 
applicants, according to the length of the last spell of 
registered unemployment is as follows :—555,000, or 
46 per cent., less than six weeks ; 693,000, or 57 per 
cent., less than three months ; 803,000, or 67 per cent., 
than six months ; and 284,000, or 24 per cent., 
twelve months or more 





less 


Of the persons on the registers at September 13, 
about 48 per cent. were applicants for insurance benefit 
and about 42 per cent. for unemployment allowances, 


or unemployment allowances. Comparison of the 
figures for September, in this and the preceding para- 
graph, with those for earlier dates is affected by the 
new procedure for counting the unemployed. The 
reduction in the figures due to this change was rela- 
tively greatest among those who had been on the 
register for short periods, and among applicants for 
insurance benefit. 


For some time past the miners employed at the 
Taff Merthyr colliery, Trelewis, have been divided 
on the question of whether their negotiating body 
should be the South Wales Industrial Union or the 
Wales Miners’ Federation. When peace was 
restored two years ago, however, it was mutually 


a ballot should be taken on the subject. The ballot 
has now been taken ; it was carried out by Mr. D. K. 
Rees, the Town Clerk of Cardiff, and resulted in 
453 votes being cast in favour of the Miners’ Industrial 
Union and in 448 being cast in favour of the South 
Miners’ Federation. There were two spoiled 
papers and 12 workmen did not vote. The managers 
of the mine, which is jointly owned by Messrs. The 
Powell-Duffryn Colliery Company and Messrs. The 
Ocean Colliery Company, will now, it stated, 
recognise only the Industrial Union. 
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Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, states in the latest issue 
of that organisation’s Monthly Trade Report, that the 
number of unemployed members in August was 73, 
as compared with 102 in July. During August, the 
membership had increased from 11,042 to 11,102, and, 
since the beginning of the year, by 404. Particulars are 
given of several agreements on wages questions which 
have been negotiated with employers’ associations. In 
one the wages of patternmakers employed by members 
of the East Cowes Shipbuilding Employers’ Association 
are raised from a basis rate of 49s. plus 15s. bonus for 





} case, it 


Glyn M. Jones, a director of Messrs. The Brymbo 
Steel Company, Limited, near Wrexham, states: 

“Miss Ellen Wilkinson’s recent suggestion to the 
Ministry of Labour that the older steel workers who 
are now getting back to production after long periods 
of idleness should be afforded opportunities of taking 
‘refresher ’ courses, is one which is worthy of the most 
serious consideration. As makers of special steels, 
it is particularly important that all our workers should 
have perfect judgment and confidence in their work 
Like many other steel makers, we returned to produc- 
tion after a period of three years’ idleness between 
1931 and 1934. When our works were re-opened, a 
large number of our men who had spent the bette: 
part of their lives in our employ were re-engaged ; 
immediately, however, we noticed that several of the 
furnace men were not so certain of themselves in the 
all-important process of flame control, slag conditions, 
&c. Many of the men themselves confessed the greatest 
surprise that after over thirty years’ experience they 
had lost touch to such an extent in three years’ idle- 


ness. Another instance of the upsetting effect of 


| inactivity was the frequent occurrence of blistered 


hands amongst men who had used steel and iron bars 
as well as heavy tools for years, but whose hands had 
become tender during their enforced leisure. In ow 
was at least three months before the men 
became re-acclimatised and everything moved with its 
accustomed precision. The nation cannot afford to 
lose the collective experience of the old craftsmen in 
one of our greatest basic industries. Surely, as so 
much depends on our steel workers at the present 
time, it is not unreasonable to hope that the Govern- 
ment will co-operate in allowing them the opportunity 
of finding their feet again by practical * refresher’ 


courses,”” 


The quarterly tables, compiled by the International 
Labour Office at Geneva show that in practically 
every country for which figures are available, unemploy 
ment has decreased and employment has increased, as 
compared with the corresponding period of 1936 
Only in three countries has a small increase in unem 
ployment taken place. The number of workers 
recorded as being in industrial employment is still 
less than it wasin 1929, the last pre-depression year, in 
a number of countries. These are Belgium, Czecho- : 
slovakia, France, Luxemburg, the Netherlands, Poland, | 


Switzerland, and the United States. Canada and 
Italy, however, which figured in that list three months 
ago, now have index numbers of employment which , 
exceed those of 1929. 


Under an Act promulgated by the Austrian Federal 
Government employers are forbidden to make it a 
condition of the conclusion or prolongation of a contract ‘ 
of service that the employee or a third party should ‘ 
make a financial contribution, either by a loan or by ‘ 
acquiring shares in the undertaking. The publication t 
is prohibited of offers of employment, in print or in an) C 
other manner, accompanied by the condition that a | 












































contract can only be concluded on the deposit of a , 
security not in conformity with the provisions of the t! 
Act, or on the making of a loan or a contribution to is 
capital. The employer who publishes an offer ot 
employment making the conclusion of a contract ot t 
service conditional upon the possession of a personal i 
fortune, or upon the deposit of a security allowed by the ts 
Act, must mention his name, Christian name, trade ‘a 
name and address. It is forbidden to substitute h 
figures in the address of an employment exchange. T 
—" sii 
m 
An Act promulgated by the French Government su 
forbids employers to demand payments from their m 
employees or to make deductions under the heading lo 
of ** expenses,” or any other heading, from their wages be 
for any purpose whatever, on the occasion of theit T 
engagement or dismissal, or, except in special circum is 
stances, during the period of their engagement. Ev ry he 
agreement, not in conformity with the provisions of the wl 
Act, is null and void. Infringements are punishable 
by fines in addition to whatever re-imbursements and W. 
indemnities may be payable as a result of facts estab en, 
lished before the Courts. cor 
ger 
mc 
Draiwace Works, Buenos ArRes.—An extensiv' for 
system of drainage works embarked upon recently in the on 
City of Buenos Aires, at an estimated total cost 0! of 
4,000,0001., will provide employment for 5,000 workmen “ 





for a period of four years. 
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90-H.P. SHUNTING LOCOMOTIVE 
FOR THE BIRMINGHAM SOUTHERN 
RAILROAD, U.S.A. 


In the earlier part of this year, Messrs. The American 
Locomotive Company of New York, delivered five 
900-h.p. Diesel-electric shunting locomotives for heavy 
duty on the Birmingham Southern Railroad. The 
locomotives are identical, the power unit in each being 
an Alco Diesel engine fitted with a Buchi supercharger. 
A photograph of one of the engines on the test bed is 
reproduced in the accompanying figure. The engine 
is essentially a 600-h.p. Aleo model with certain modifi- 
cations rendered necessary by the addition of the super- 
charger. It is a six-cylinder unit with a cylinder bore 
of 124 in. and a piston stroke of 13 in., and the full- 
rated load of 900 h.p. is developed at a crankshaft 
speed of 700 r.p.m. The chief modifications to the 
wn-supercharged engine consist of alterations to the 
compression ratio, valve timing, and the intake and 
exhaust systems. The supercharger has been developed 
by the American Locomotive Company from the 
original model designed by Dr. Buchi, referred to in 
ENGINEERING, vol. cxxxii, page 598 (1931). After 
passing through the exhaust manifold, which is in 
two parts, each corresponding to three cylinders, the 
gases pass into the supercharger turbine, which, with 
the engine idling, revolves at about 3,000 r.p.m. As 
the engine throttle is opened, the speed of the super- 
charger increases, until at the full rated engine load it 
is revolving at approximately 12,000 r.p.m. The 
blower section of the supercharger delivers the air to 
the cylinders at a pressure of 2 lb. to 4 Ib. per square 
inch above atmosphere. 

_As regards the general construction of the locomo- 
tive, the frame is a welded structure made up of plates 
and sections, and incorporates a strong backbone to 
take up shunting shocks. It is carried on two four- 
wheel bogies, each axle being driven by a Westing- 
house traction motor of the commutating-pole type. 
The motors are mounted on the axles and drive through 
single-reduction gearing. The nose of each motor is 
mounted on the bogie bolster by means of a spring 
Support. The gear ratio is 3-68 to 1. The bogies are 
uaintained in alignment by vertical tearing pads on | 
longitudinal extensions of the bolster casing, which | 
ear against corresponding pads on the side frames. | 
The brake rigging is all located outside the bogies, and 
is therefore very accessible. The axles are of open- 
hearth forged steel with 8-in. by 14-in. journals. The 
wheels are 40 in. in diameter, and are of rolled steel. 
+he main and auxiliary generators are both of 
éstinghouse manufacture, and form one unit with the 
‘ngine, as shown in the figure. The drive is by solid 
coupling direct from the engine shaft. The main 
generator delivers its entire output to the traction 
notors, while the auxiliary generator supplies current 
for the starting battery and such auxiliaries as the air 
©ompressors, fuel pump and radiator fan. The whole 


the mechanical and electrical equipment is enclosed 
Y 4 narrow hood with the driver’s cab at one end, the 























, control desk being located on one side of the cab. All 
the controls are located on the desk, and seats are 
provided for the driver and assistant driver. The cab 
is electrically heated. Sand boxes are provided at each 
end of the locomotive. Westinghouse air brakes are 
fitted, the air being supplied by two compressors with 
an output of 100 cub. ft. of free air per minute indepen- 
dently of the speed of the main engine. The air 
reservoirs have a capacity of 72,500 cub. in. The air- 
brake cylinders, four in all, have a bore and stroke of 
12 in. by 10 in. They are mounted on each side of 
each bogie. The wheelbase is 28 ft. 6 in., and the 
distance between the bogie axles is 8 ft. The maximum 
speed is 60 m.p.h., the tractive effort on starting is 
69,000 lb., and the continuous tractive effort at 8 m.p.h. 
is 31,000 lb. The total weight in working order is 
102-7 tons. The controls are so arranged that two 
locomotives can be operated in tandem, giving the 
equivalent of an 1,800-h.p. heavy-duty unit. 
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FLUX DISTORTION 
TESTING.* 


By James Greic, M.Sc., A.M.I.E.E., and Joun E. 
Parton, B.Sc. 








IN IRON 


Tue fact that the attainment of sinusoidal induction 

in an iron core under the application of a sinusoidal 
potential difference to the exciting coil is an ideal which 
can only be approached in practice, and that the degree 
of approximation is significant in iron testing, especially 
under incremental conditions, is now well recognised. 
The factors affecting the choice of quantities in terms of 
which flux distortion might be expressed, and the 
| practical implications in the measurement of such 
| quantities, have been reviewed in Dr. Sims’ paper on 
| “* The A.C. Method in Permeability Testing,” + where it 
|is pointed out that the traditional ‘‘ form factor,” 
although readily determined in practice, is a relatively 
insensitive measure of distortion and that a direct 
| measurement of R.M.S. total-harmonic content might 
| be preferable. The further important point is made, 
| however, that it is the mean value of the induced 
| E.M.F. wave which determines the limits of the flux 
| cycle, but that the relationship between variations in 
this mean value and the corresponding variation in the 
total R.M.S. harmonic content is not simple or direct. 

In order to obtain data upon which to base an 
opinion as to the practicability and utility of a measure- 
ment of total-harmonic content in incremental work, a 
number of preliminary tests have been made with “ dis- 
tortion factor’ meters, distortion factor being used, 
in the sense common in communication work, to mean : 


R.M.S. value of total harmonic content 





R.M.S. value of actual wave, i.e., fundamental + har- 
monics. 
The essential operations in determining the distor- 
* Paper read before Section G of the British Associa- 
tion at Nottingham on Wednesday, September 8, 1937. 
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| tion factor of a voltage wave are (1) suppression 01 the 
|fundamental component, (2) measurement of the 
harmonic residue on a R.M.S. instrument, which will 
| be, in effect, a high resistance R.M.S. voltmeter, 
| (3) measurement of the R.M.S. value of the total wave. 
As only the ratio of measurements (2) and (3) is 
| required, an actual calibration of the “ voltmeter ”’ is 
|not essential. 
| Ideally, the search coil on an iron specimen should 
operate open circuited and, as R.M.S. instruments 
for the measurement of very small alternating volt- 
ages would be of low resistance, the application 
|of the search-coil voltage to the grid of an amplifying 
valve naturally suggests itself. Suppression of the 
| fundamental could be effected after amplification and 
measurements (2) and (3) made on a thermo-milli- 
ammeter of normal range. On account, however, of 
| the great care required in the design and construction 
| of an amplifier which would not itself introduce more 
than 2 per cent. or 3 per cent. harmonic content it was 
| decided to try, in the first instance, suppressing the 
| fundamental before amplifying. Two methods of 
fundamental suppression, which may be termed filter- 
bridge and potentiometer methods, respectively, have 
| been tried. The tests were made at a frequency of 
50 cyeles per second. 
| Filter-Bridge Method.—Fundamental suppression in 
| audio-frequency measurements is frequently accom- 
| plished by filter bridges employing normally three pure 
| resistance arms and one either series or parallel resonant 
|arm. These bridges operate to the fundamental as 
pure resistance bridges, while, to the harmonics, the 
impedance of the resonant arm is, ideally, either 
| negligibly small or very large. In order that the fre- 
quency discriminative property should be sufficiently 
complete it is necessary that the resonant-arm re- 
actances should be large compared with the resistance, 
and with air-core coils this condition is not easy to satisfy 
at 50 cycles. It will be seen from Fig. 1, page 440, 
that the series resonant bridge is thus inherently one 
tending to have low resistance arms while those of the 
parallel resonant case, Fig. 2, tend to be high. As 
in this instance it was proposed to connect the bridge 
directly across the search-coil terminals, the second 
form was the obvious choice. The bridge was assembled 
from components which happened to be available. 
The circuit values are given in Fig. 3. To the funda- 
mental the resonant impedance of the tuned circuit was 
found to be approximately 4,200 ohms. Theoretically, 
the impedance of the tuned circuit to all harmonics 
should be negligibly small, and if the input impedance 
of the detector is effectively infinite, half the voltage 
of each harmonic component, for equal ratio arms, 
should appear across the detector terminals, while the 
fundamental, if the bridge is balanced, will be wholly 
absent. A test made with a _ variable-frequency 
oscillator showed that, at 100 cycles, 0-494 of the 
applied volts appeared across the detector, at 150 
cycles, 0-496, and at 200 cycles, and upwards, 0-500. 
The output of the bridge was applied to a two-stage 
amplifier. This amplifier was resistance-capacity 
coupled and was designed to give an output of about 
10 milliamperes on a thermal instrument with an 
input of 0-1 volt R.M.S. The amplifier was found, on 
test, to be practically linear in respect of amplitude up 
to 0-2 volt input, while with respect to frequency, at 
0-1 volt input, the cutput at 500 cycles was 0-97 of 
the 50-cycle value and at 1,000 cycles had fallen to 
0-95. It could therefore be assumed that, provided 
the amplifier was not overloaded, the readings of the 
output milliammeter would be proportional to the 
R.M.S. value of the input voltage. 

In determining distortion factor, it is convenient to 
employ a potentiometer, which will be referred to as 
the search coil (S.C.) potentiometer in the manner 
indicated in Fig. 3. With the filter bridge this 
potentiometer is connected permanently across the 
input terminals of the bridge,and by means of a two- 
way switch it is arranged that the amplifier can be 
connected either to the output of the bridge or to the 
variable tapping of the | sree es The method 
of operation is then as follows: With the amplifier 
connected to the bridge, the bridge is balanced by 
means of successive adjustments of C and R to give a 
minimum reading on the output milliammeter. This 
reading is then a measure of the total harmonic content 
of the voltage wave applied to the input. Now chang- 
ing the amplifier over to the S.C. potentiometer, the 
variable contact is adjusted until the output milli- 
ammeter gives the same reading as in the first case. 
The fraction of the applied voltage wave tapped off then 
has the same R.M.S. value as one half the total har- 
monic content previously applied to the amplifier 
and the distortion factor is given by the ratio 2 =. 
The most suitable potentiometer which was available 
was one of 1,000 ohms which, it was thought, might 
be rather a low resistance for the particular purpose. 
As no information had so far been obtained regarding 
the effect on the shape of the voltage wave of loading 




















t See page 387, ante. 





the search coil, asimple test was made to investigate the 








440 


point. The supply circuit to the specimen was loaded 
up with re istance sufficiently to give a fairly distorted 
voltage wave, which was applied to the deflector plates 
of a cathode-ray oscillograph. Oscillograms were 
taken with the coil first unloaded and then with loads 
of 1,000 ohms, 300 ohms and 100 ohms. Harmonic 
analysis to determine total harmonic content yielded 
the results given in Table I. Having regard to the 
rather low order of accuracy to which small oscillograms 
can be analysed, it was considered that the result justified 
the use of the 1,000-ohms potentiometcr in preliminary 
teats. 

Potentiometer Method. 
potentiometer with a 


Where an alternating-current 
vibration galvanometer as 


Fig.2. 
PARALLEL RESONANCE 


Fig. 1. 
SERIES RESONANCE 
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detector is being employed in permeability and loss 
measurements, the potentiometer operates automatic - 
ally as a fundamental suppressor. Thus, in measuring 
search-coil voltage on the potentiometer, the vibration 
galvanometer, being tuned to the fundamental, gives 
zero deflection when the fundamental component of 
induced voltage is exactly balanced by the potentio- 


rarie | 


Lowt in Ohime ’ 1,000 10 100 
Distortion, per cent ed 3-0 B35 26-1 


meter, but harmoni components, if present, remain 
unbalanced and produce circulating currents of the 
harmonic frequencies in the galvanometer circuit. In 
order to measure the harmonic content of the voltage 
wave it is only necessary (1) to balance the potentio- 
meter, thereby suppressing the fundamental; (2) to 
open the galvanometer circuit, when in the balanced 
condition, and insert an R.M.S. voltmeter of high 
impedance. For this purpose a linear amplifier and 
thermal milliammeter may be employed. 

In making distortion-factor measurements it is again 
convenient to einploy a search-coil potentiometer in the 
manner already described. The essentials of the 
circuit arrangement are shown in Fig. 4. The sequence 
of operations is as follows : With the amplifier inserted 
in the galvanometer circuit, but short-circuited, and the 
S.C. potentiometer connected across the search-coil 
terminals, the alternating-current potentiometer is 
balanced in the ordinary way, thus suppressing the 
fundamental. The vibration galvanometer is then 
immediately short-circuited, the amplifier short- 
circuiting switch opened and the reading of the output 
milliammeter noted. The amplifier input is then changed 
over to the S.C. potentiometer and the variable tapping 
adjusted to give the same reading on the output 
milliammeter. The distortion factor is then given by 
the ratio J 

! 

Comparison of the Two Methods and General Con 
siderations.—Both methods have been found satis- 
factory and in regard to ease of manipulation there is 
little to choose between them, but where the potentio- 
meter is being used, the elimination of the fundamental 
is already performed (except for the slight change in 
balance produced by connecting the S.C. potentiometer) 
in measuring the induced volts, and considerably less 
time is required to obtain the distortion reading. Fig. 5 


ENGINEERING. {OcT. 15, 1937. _ 


gives curves of distortion factor against B,, the peak la few typical examples. The results quoted are for 
fundamental component of induction in Gauss for a measurements by co-ordinate potentiometer on a 
particular tcst in which readings were taken by both Lohys specimen consisting of 72 ring stampings, 
methods for each value of induction. It was considered | external diameter 7 in., internal diameter 6 in., thick- 
that the agreement was reasonably good in view of the | ness 0-0174 in., wound with an exciting winding of 
known imperfections of the bridge, and the fact that | 495 turns in thre e equal sections and having a tapped 
the supply to the potentiometer had itself a small | searc h-coil winding of 6 0 turns uniformly distributed. 
harmonic content. It should be noted that the In the first place it should be stated that, in making 
presence of harmonics in the supply does not affect the | measurements of incre mental permeability and losses 
accuracy of distortion readings obtained using bridge with the co-ordinate alte rnating-current potentio- 
fundamental suppression, but does affect the accuracy | meter, it is found that permeability values are com- 
when potentiometer suppression is used. No check paratively little affected by quite appreciable distor- 
has vet been made of the indications of the distortion- | tions of the flux wave, while loss indications are rather 
| factor meters against an accurate harmonic analyser, | s¢ nsitive to such distortions. For this reason attention 
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(6079 0.) B “ENGINEERING” Curve 7 . °° . nn 0.74 

hs 3 , ts 495 2-99 

— . ° ae 495 1-66 

but a rough check has been obtained by harmonic » 5 .- = = 495 1-21 
analysis of several oscillograms. A comparison with | re 

six oscillograms gave the results shown in Table II. | Fig. i. 1 


In view of the relatively poor accuracy with which | are whe ene: ] 
small oscillograms can be analysed it was considered | 

that the good agreements as well as the bad were to a 
considerable extent fortuitous, but were good enough 


TABLE I1.—Déstortion Per Cent 
Oscillograms +o 7°2 13-2 | 20-8 | 25-9 45-9 
Meters (mean) 2-3 7-0 13-8 16-6 > 25-1 44°8 


to justify the use of the meters for the accumulation | 
of some preliminary data. 

Directly - heated valves were employed in the} 
amplifier and the cathodes were solidly earthed. | 
It was noted on setting up the bridge circuit that, 
somewhat surprisingly, in view of the low frequency, 
the bridge balance was slightly affected by varia 





tions in stray capacitances. It is therefore probable 

that, in order to obtain really accurate indications ; a on or a e ® 
at low distortions, shieldirg will be necessary, and it (6079.F) B ENGINEERING 
may be preferable to employ in the amplifier indirectly- aie 

heated valves fed from a shielded transformer. H... =5-0. 


In the present experiments all distortion measure- 


. Total Circuit 
ments have been made with a load of slightly under 


Exciting 


Turns. Resistance 
1,000 ohms across the search coil. While it has been a — 
shown that this load does not seriously affect the wave Curve 1 + 1 os 
form on the toroidal specimen used, it is obvious that 3 495 2-99 
any load must tend, to some extent, to suppress the 4 = o. 
5 9: 2 


harmonic fluxes in the core and the effect may be more 
serious with other forms of specimen. It is, of course, ; ; ; 
probable that the resistance of both S.C. potentiometer | has so far been concentrated on the variations in watts 
and bridge arms can be considerably increased before | loss indications with changes in diste rtion. si 
serious difficultics are encountered. The S.C. potentio-| Fig. 6 shows a series of curves of watts nee age 
meter is not essential to the measurement as the | B,, the peak fundamental component of alternating- 
amplifier output may be calibrated in terms of input | current induction, for a range of total circuit rs 
R.M.S. millivolts. and the joad imposed on the search | and numbers of turns, the polarisation being Hpc = ° f 
coil need then be only the input impedance of the | Oersted. Fig. 7 shows the corresponding curves - 
amplifier when potentiometer suppression is used, or | distortion factor. It should be noted that these —_ 
in the case of bridge suppression the bridge impedance | carry the alternating-current inductions _— = : 
in parallel with the amplifier input impedance. It | the limits likely to be of practical interest, ae ay 
should be noted that when using bridge suppression in | serve to show how the quantities vary over @ ae | 
measuring small distortions, the voltage available for| wide range. It is seen that increasing the —_ 
| amplification may be increased by using a larger number | resistance, with a given number of exciting turns a 
of the search-coil turns, but when using potentiometer | a given value of B 4, increases the watts as segue / 
suppression the search-coil voltage may not be increased | the potentiometer (“ harmonic watts are ~ iii 
above about 1-5 volts. course, included). The dip in the distortion ability 
Discussion of Ob ervations.—It is not proposed to give corresponds roughly to the peak of the pormes m = 
any detailed discussion of the observations already | curves. The reactance of the 495 turn exciting =e ™s 
made with the distortion meters, but merely to consider | to the fundamental, in the region of By 10,000, 
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in the neighbourhood of 50 ohms, corresponding to 
150 mH inductance. The effect of adding leakage, 
i.e., “ air,” inductance to the circuit is shown in Fig. 8 
and Fig. 9. Added leakage is seen to decrease the 
measured watts loss, but the distortion increases with 
increasing leakage just as in the case of added resistance. 
It should be mentioned, however, that the added in- 
ductances are probably large compared with the actual 
circuit leakage inductance, which was estimated as 
being of the order of 0-5 mH to 1.0 mH. 

Although distortion factor appears to be intrinsically 
a satisfactory measure of flux distortion, sufficient data 
have not yet been accumulated or analysed for any very 
useful conclusions to be formed as to its possible utility 
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Total Circuit Added 
Resistance. Inductance. 
Ohms. mH. 
Curve 1 1-75 0 
2 1-70 5-5 
, 3 1-72 10-3 
4 1-75 21-0 
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a8 a general criterion by which the overall accuracy of 
permeability and loss measurements could be gauged. 

In conclusion, grateful acknowledgment is made to 
Professor William Cramp for his constant interest and 
to Dr. L. G. A. Sims for much helpful advice and 
¢riticism., 








The Unrrep States Highway ResEarcH Boarp.— 
We are informed that the seventeenth annual meeting 
of the Highway Research Board of the National Research 
Council in the United States is to be held in Washington, 


D.C., from Tuesday, November 30, to Friday, December 3, 
1937, when papers and committee reports will be pre- 
sented, dealing with highway design, materials, economics, 
and maintenance, and other relative matters. The 
formal meetings will be interspersed with open meetings 
for informal discussion. The office of the Board, of 
which Mr. Roy W. Crum is director, is in the Division of 


Engines ring and Industrial Research, 2101, Constitution- 
avenue, Washington, D.C. 








THE INTERNATIONAL ORGANISA- 
TION OF BIBLIOGRAPHY. 


By Dr. S. C. Braprorp. 


Tue World Congress on Universal Documentation, 
which was held in Paris during the week beginning 
August 16, marked a definite stage in the international 
organisation of bibliography. The International 
Institute of Documentation, the permanent Secretariat 
of which is situated at The Hague, has, during the 
forty years of its existence, gradually aroused interest 
in the problem of indexing the records of discovery and 
invention in order that they may be utilised as the 
basis of further progress, and the importance of this 
work is now beginning to receive the attention it 
deserves. In his presidential address to the Engineering 
Section of the British Association, Sir Alexander Gibb 
called attention to the matter. The Paris Congress, 
attended by delegates from forty countries, was the 
most representative bibliographical conference that has 
been held so far. In all, some 91 papers were contri- 
buted. The result of the Congress was the unanimous 
approval of re:olutions recognising the International 
Institute of Documentation as the international author- 
ity in the domain of documentation and the Universal 
Decimal Classification as the standard classification. 
The British delegation to the Congress represented, 
among other bodies, the Royal Society, the Science 
Museum, the Royal Meteorological Society, the Associa- 
tion of Special Libraries and Information Bureaux, 
the International Tin Research Development Council, 
and the Mond Nickel Company. 

The progress of the Congress was not smooth sailing. 
As a result of the growing appreciation of the necessity 
for the co-ordination of bibliography, there are some 
who are dissatisfied with the slow advance which has 
been possible in the early stages, and would like to 
establish a new international organisation, which 
should evolve a new classification, and forthwith 
proceed to co-ordinate the whole bibliographical output. 
Without any serious criticisms of the methods and work 
of the International Institute of Documentation, or 
any ideas to suggest that have not already been 
considered, these persons appeared to think that a 
complete bibliographical revolution would carry its 
own reward. This attack on the existing organisation 
was organised ably and put forward with courage and 
determination. On account of the number of papers 
contributed, they were taken in groups, a brief summary 
being given by a rapporteur, and each group of papers 
contained one or more resolutions designed to establish 
the organising committee of the Congress, entitled 
“Comité international de la Documentation,” as a 
new permanent international controlling body. The 
discussion of these resolutions occupied almost the 
whole time of the Congress, so that attention was in 
the main devoted to the consideration of the general 
questions of improving the international organisation 
of bibliography and of co-ordinating the work of the 
multifarious national and specialist bodies, with a 
view to the evolution of an economic and complete 
information service. The resolutions, which were 
neyer seconded, elicited a demonstration of over- 
whelming support for the Universal Decimal Classifica- 
tion and the International Institute of Documentation. 

It was made clear that, with the continuous growth 
in range, volume and complexity of information in 
every department of human knowledge, grows also the 
need for guidance where to seek it. This can be 
furnished only by a complete bibliography. Such an 
index to recorded information could be achieved by 
the establishment of a single organisation, to index 
every important paper in every periodical. For many 
reasons, it seems preferable to seek to utilise the 
services of existing self-supporting bibliographical 
agencies, whose personnel are skilled both in the subjects 
they deal with and in the practice of abstracting. 
The main defects in many existing bibliographies are 
(1) that they are incomplete ; (2) that they are designed 
to give a good review of current progress in the subjects 
to which they relate, but they are not indexed in such 
a manner as to facilitate the discovery of all the informa- 
tion relative to a small special subject irrespective of 
the dates of its publication, and (3) that they contain 
information that is of interest to workers in other 
fields, which is not rendered easily accessible to them. 
With so many independent bibliographical sources 
using different systems, the search for this hidden 
information is laborious. Thus data are indexed by 
the physicist that may be needed by the physiologist, 
by the botanist that should be utilised by the agri- 
cultural expert and by the anatomist that may be useful 
to the engineer. These facts remain hidden in their 
respective bibliographies, yet the information so buried 
represents actually a major part of the output upon a 
particular topic. All these defects are traceable to the 
fact that these bibliographies are not designed with a 
view to indexing science and technology as a whole. 
Since an observation, recorded by a specialist in any 
restricted field, may turn out to be of importance to a 
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worker in almost any other field, it follows that the 
literature of a particular subject is not confined to the 
limited number of periodicals especially devoted to that 
subject, or to the major science of which it forms — ; 
relevant papers are scattered throughout all periodicals, 
more or less in proportion to the relation of their scope 
to the topic in question. As this relationship becomes 
more remote, so the rate of publication of relevant 
articles in any periodical becomes less, diminishing to 
the rate of one in ten years or less. But, just as this 
rate of publication decreases, so the number of 
periodicals increases. In the result, the total number 
of scattered articles is as great, or even greater, than 
that of those collected in the periodicals yp emcee | 
devoted to the subject in question. This is true of all 
branches of science, but it applies with special force in 
gee science. For example, anyone interested in 
the electrical conductivity of soils will find essential 
information in publications devoted to general science, 
physics, chemistry, geology, agriculture, engineering, 
electrical engineering, telegraphy, telephony, radio- 
communication, &c. Instances of this interlocking of 
the sciences could be multiplied to any extent. us 
the method of scrutinising the whole mass of scientific 
literature, from the point of view of each special 
bibliography, leads, not merely to waste of energy, 
but also, to overlooking perhaps the larger portion of 
the literature of its subject. 

The remedy for this state of affairs is to index every 
paper of value in every periodical, irrespective of 
subject, using a standard classification, so that all the 
references can be amalgamated into one index, where 
all the references to a particular topic aro brought 
together by the classification, irrespective ci source or 
language. It is necessary to arrange that periodicals 
devoted to each particular branch of science are dealt 
with completely by abstracting agencies concerned with 
that science. If any papers occur in these publications 
that are not within the proper scope of such agencies, 
they need not be abstracted by those agencies, but the 
titles of these papers should be classified roughly 
according to the various subjects treated in each paper 
and forwarded to a clearing house for re-distribution 
to the abstracting bodies indicated. Periodicals dealing 
with two or more subjects should be dealt with by that 
agency which abstracts the majority of the papers 
they contain. There remain the general periodicals, 
which deal with many branches of science. No 
specialised abstracting body would undertake to deal 
completely with these. They must be classified by 
some central institution. The Science Library is making 
a contribution to this scheme by cataloguing and 
classifying every original article in a selection of about 
150 of the more important of these scientific periodicals 
of general scope. These classified titles are published in 
its Weekly Bibliography of Pure and Applied Science. 
Arrangements are being made to deal with all general 
scientific periodicals in this way. From such lists, 
each special abstracting bureau can select, for abstract- 
ing, all the papers within its particular scope. When 
the complete scheme is realised, the labour of searching 
all the periodicals by each bureau will be eliminated, 
and it will be certain that no articles are missed. 
The preliminary classification of the titles of papers 
not abstracted need not be detailed, but when the 
papers are abstracted by the specialist institutions 
concerned, they should be classified completely. 

The Universal Decimal Classification was adopted 
as an international classification capable of indexing 
every aspect of scientific research in detail. This 
classification is not intended to be the best possible 
philosophical presentation of the relationships of the 
many branches of human knowledge. Its purpose is 
merely to label each aspect, of each possible subject 
of investigation, in such a manner that information 
classified thereby may be found with ease. The 
classification has been evolved by the collaboration of 
many experts in the light of experience during 40 years. 
The classification is kept up to date, as new divisions 
are needed, by the specialist bibliographical institutions, 
which make use of the system. When the indexing 
of a subject by means of the classification is first begun, 
various modifications are likely to be needed. 
Machinery exists for the immediate introduction of 
such modifications. The number of abstracting bodies 
which use this system is increasing yearly. At the 
present time more than 60 such agencies use it for 
indexing about 120,000 different papers annually in 
their published bibliographies, out of a total of about 
280,000 papers abstracted in a year by all the abstract- 
ing bureaux. The magnitude of this work can be 
realised by comparing the number of papers classified 
by the Decimal System with the yearly average of 
100,000 references included in the International 
Catalogue of Scientific Literature during the last few 
years of its existence. 

The adoption of a uniform system of indexing is the 
only means whereby the separate work of many 
individual bibliographers can be co-ordinated so that it 
may contribute towards a complete index to scientific 
and technical literature. Abstracts and references thus 
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classified can be mounted on cards and arranged to 
bring together all the information relating to each 
subject. Abstracts so collected serve to show at a 
glance the state of each subject. The work of mounting | 
and filing is entirely unskilled and its cost reduced to a 
minimum. An expert in a particular subject may have 
an index prepared for him automatically by selecting, 
from all the sources available, all abstracts and 
references bearing particular classification symbols, 
while, in large libraries, complete indexes to all science 
can be maintained, This is of the greatest importance 
on account of the mutual dependence of all branches of 
science. By the use of the standard system, references 
to border-line subjects are classified in such a way as 
to be available from whatever point of view they may 
be required. Thus information recorded in a botanical 
abstracting journal is no longer hidden from the 
agriculturist to whom it may be useful, and all the 
instruments designed by physic’sts are labelled so that 
any one may be found at need by the physiologist. 
From the point of view of the abstracting bureaux, the 
use of a standard classification is a means of improving 
the service rendered as deacribed above. Besides this, 
it effects economies in the labour and cost of preparing 
and printing the indexes. The only skilled work 
involved is that of affixing classification symbols to the 
abstracts or references. As many symbols are needed 
as there are subjects treated in the paper. When the 
subjects have been specified, the preparation of yearly 
or cumulative indexes becomes entirely automatic. 
Almost any style of index can be made in this way, 
from one comprising a table of classification numbers 
and page numbers only, to an alphabetical index without 
classification numbers in the usual style. 

At the Congress, no reasons were forthcoming which 
could justify the creation of a new international body 
or the attempt to prepare a new standard classification. | 
The result of the meeting was to strengthen the position 
of the International Institute of Documentation. 
It was recognised unanimously as the only international 
authority in matters of documentation. In order to 
make its representative character more evident in its 
name, this was changed to “ International Federation 
of Documentation Organisations,” with “ International 
Institute of Documentation " as a sub-title to indicate 
its work in studying the theory of classification and the | 
methods of documentation and in organising the 
co-ordination of bibliographical activities. The organis- 
ing committee of the Congress was incorporated in the 
Federation for the purpose of calling periodical open 
Congresses of the widest scope. Between these, the 
Federation will continue to hold its Conferences as in 
former years. The resolutions finally adopted by the 
Congress include a number of recommendations con- 
cerning matters of detail such as the legal depositories 
of printed books, the standardisation in form of 
catalogue entries in National Catalogues, the issue of | 
samen catalogue titles in card form by National 

ibraries, and the supply of micro-film copies of books, 





| 
newspapers and pamphlets. The most important | 
declaration adopted was that “ The Congress is of the | 
opinion that a liaison between all the activities interested | 
in documentary work should be established in accord- | 
ance with the four following plans, so as to achieve an | 
international network of documentation ; (i) plan by | 
country, maintaining, within each nation, a co-ordina- 
tion of existing organisations of documentations ; | 
(ii) plan by discipline, maintaining a co-operation | 
between the organisations that embrace each branch of | 
knowledge; (iii) plan by form, uniting the organisations | 
that produce the documentary instrument ; (iv) plan | 
by profession, grouping all the bodes whose activities | 
are concerned with documentation.” 

The change of name was made at a meeting of the | 
Council of the International Institute of Documentation | 
held immediately following the closing session of the 
Congress, and it was decided that the next Conference | 
should be at Oxford in 1938 in the third week of | 
Septem ber. 











SWITCH AND TRANSFORMER 
UNIT FOR MINES. 


Tue combination of a transformer and switchgear, | 
which is manufactured by Messrs. Switchgear and | 
Cowans, Limited, Ohi Trafford, Manchester, under the 
name of Transwitch, is finding increasing employment 
in mines. One of the latest patterns is illustrated in 
Fig. 1, above. This comprises a 75-k VA, 3,300/500-volt | 
transformer with a circuit-breaker on both sides and | 
special attention may be drawn to the simplicity and | 
compactness of the lay-out, which enables the over- 
hang of the switchgear and the overall height to be | 
reduced to a minimum. Although one of the circuit 
breakers is fitted with two flameproof instruments, 
this adds but little to the overall height, an important 
consideration where low head-room workings have to 
be negotiated. 

As will be seen, there are large steel connection 
pockets at each end of the transformer, on which the 
switchgear is mounted. The main terminals of the 


| design is such that similar circuit breakers can be fitted 


which deals with machines for resistance, spot and seam 


| the application of their variable 
| converting cone-pulley into direct, motor-driven machines. 
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| transformer are brought into these pockets through 


oil-tight bushings, and are connected to the terminals | 
of the isolating plug box and cable box. These boxes | 
are bolted to the pockets.. When connecting-up has | 
been completed, the pockets are filled with insulating 

compound. The low-tension end of the unit ready for 

the reception of the circuit breaker is illustrated in Fig. 2. 

In accordance with the regulations governing mining: | 
type transformers, the neutral point of the secondary 

side is brought to a detachable link, which is protected 

by a steel cover with wide machined flanges. This | 
cover can be seen in the top left-hand corner of the | 
connection pocket in Fig. 2. 

The high-tension side of the transformer is controlled | 
by a circuit breaker of the draw-out type. This has 
a current-carrying capacity of 100 amperes, and is fitted 
with overload releases and oil dashpot time-lags. The 
low-tension circuit breaker is of a similar type, but is 
also fitted with leakage protection and an ammeter. | 
Its current-carrying capacity is 200 amperes. It may 
be mentioned that similar units of larger current- 
carrying capacity are manufactured, and that the 





to all makes of mining-type transformers. 








CATALOGUES. 


Resistance Welders.—A pamphlet has reached us from 
Messrs. British Insulated Cables, Limited, Prescot, Lancs, 


welding, of which they are the makers. 

Rotary Fans.—Messrs. Davidson and Company, 
Limited, Sirocco Engineering Works, Belfast, Ireland, 
lave sent us a new leaflet illustrating the applicability 
of their Sirocco fans to cases where air or hot gases have 
to be moved. 


Machine Tools.—A well-arranged catalogue, issued 
by Messrs. The Broadway Engineering Company, 
Limited, Carlisle-road, Hendon, London, N.W.9, gives 
detailed particulars of many interesting German-mad> 
machines for which they are the sole agents. 

Electric Welders.—From Messrs. Lincoln Electric Com- 
pany, Limited, Welwyn Garden City, Herts, we have 
received a copy of a bulletin issued by the Cleveland 
Company (Ohio). In this are interesting accounts of | 
jobs performed by American contractors using the | 
Lincoln shielded-are process 

Classifiers.—We have received a catalogue relating to 
Akins classifiers from Messrs. Head, Wrightson and 
Company, Limited, of Thornaby-on-Tees, which illus- 
trates various applications of these machines. Owing 
to their spiral design, they often make it possible to 
dispense with elevating machinery. 

Roller Mills—A brightly coloured catalogue descrip- 
tive of their Raymond roller mills has reached us from 
Messrs. International Combustion, Limited, Aldwych 
House, Aldwych, London, W.C.2. A special feature of 
these mills is the pneumatic-feed control, operated 
entirely by the vacuum produced in the machine. 

Machine Tools.—We have received a folder onere 
of “ Wotan ” automatics and internal-grinding machines 
from Messrs. Soag Machine Tools, Limited, 7, Juxon- 
street, Lambeth, London, 8.E.11, and another illustrating 
-speed gearboxes for 


Reducing Valves.—Messrs. William Broady and Son, 




















Fig. 2. 


steam and air pressures up to 5,000 lb. per square inch. 
A diaphragm, built up with spirally-coiled bars of square 
steel, is embodied in designs recommended for use with 
superheated steam, &c. 

Drop-Forged Tools and Forgings.—A handy booklet 
illustrating their various drop-forged tools and other 
drop-forged products has been received from Messrs. 

Williams and Company, 75, Spring-street, New 
York, U.S.A. The range includes many types of wrenches, 
clamps, gauges, hooks, &c. Prices, where given, are In 
dollars. 

Air Filters.—Messrs..James Keith and Blackman 
Company, Limited, 27, Farringdon-avenue, London, 
E.C.4, have sent us a leaflet describing their K.B air 
filters, of the oil-film and dry cell type. Other filters 
which they make are of the throwaway and circular type, 
the latter suitable for fitting to inlets of air compressors 
and blowers. 

Condensers and Resistances.—Messrs. the Dubilier 
Condenser Company (1925), Limited, Ducon Works, 
Victoria-road, North Acton, London, W.3, illustrate 
and describe, in a pamphlet recently received, standard 
designs of condensers, &c., suitable for incorporation in 
home-made wireless sets; included as well is a nomogram 
type resistance calculator. 

Magnetic-Sine Tables.—We have received from Messrs 
Gaston E. Marbaix, Limited, Humglas House, 22, Carlisle 
place, London, 8.W.1, a leaflet describing their Magna-Sine 
magnetic-sine table, which dispenses with clamps and 
angle plates and facilitates the holding of machine parts 
during grinding or other operations. The table & 
made by the Robbins Engineering Company, Detroit 

Asbestos Products ——By Messrs. Bell's Asbestos and 
Engineering Supplies, Limited, 7, Victoria-street, London, 
S.W.1, we have been favoured with a pg of their new 
catalogue, which commands admiration 0th in respect 
of its appearance and of the comprehensive information 
contained in it. The packings and jointings chart an 
the particulars relating to heat and Segoe, 
equipment will be found very useful by engineers, an 
the index discloses the vast extent of this firms 





English-street, Hull, have issued a booklet dealing 
with their reducing valves, which are made to withstand 


productions. 
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BATTERY CUT-OFF SWITCH. 


Tue new battery cut-off switch illustrated in the | 
wcompanying figure has been introduced by Messrs. | 
(.A.V.-Bosch, Limited, Acton, London, W.3, and is 


designed to provide a quick and definite means of 
disconnecting the battery from the main feed cables 
in low-voltage lighting and starting equipment. Its 
yalue as a safeguard against fire in cases of emergency 














will be particularly appreciated by operators of passen- 
ger-carrying vehicles and those connected with the 
transport of valuable merchandise, while the addi- 
tional advantages of obviating the necessity of discon- 
necting cables when work is to be carried out on any 
component or when the equipment is to remain idle 
for a period, coupled with the considerable saving in 
time, will prove a definite asset to all users of low- 
voltage equipment. The double-pole battery cut-off 
switch illustrated is hand-operated, and is fitted with 
large-section contacts to ensure minimum voltage drop, 
and with a powerful operating spring to provide good 
and definite contact. It is totally enclosed by a metal 
cover, which, when removed, allows immediate access 
to the contacts for easy cleaning. 








HOT - METAL PRACTICE IN FIVE 
MELTING SHOPS ON THE NORTH- 
EAST COAST.* 


By W. Geary. 
(Concluded from page 415.) 


V. Redcar Melting Shop.—This plant now consists, 
in addition to a 400-ton mixer, of four 80-ton fixed 
furnaces, five 85-ton fixed furnaces, and one 85-ton 
tilting furnace. The plant has a present maximum 
output of 8,865 tons, but a very valuable feature is 
that it can and does run at an average make of over 
8,000 tons a week with seven furnaces working. The 
greater part of this steel is in ingots of 7 tons to 10 tons 
weight for plates. This plant is the one that works the 
most steel scrap. For many years now the percentage 
of steel scrap charged into the furnaces has not fallen 
below 33 per cent. Since the plant is also served 
with good-quality basic iron, it means that the slag 
volume is low in comparison with that of the other 
fixed-furnace plants, and there is a correspondingly 
shorter working time. 

The four main bays of the melting shop are all 1,015 ft. 
long. The stock bay is 90 ft. wide and is served by 
four fast 10-ton magnet cranes. These cranes have 
chains suspended from above the magnet so that three 
harging boxes can be lifted simultaneously and placed 
on the charging bench, which is mounted on the 
lurnace stage the full length of the shop and projects 
under the hoist of the stock-bay cranes. All materials 
‘or the furnaces are placed in this bay and are loaded 
“irect into the charging boxes. The scrap destined 
for each furnace stands immediately opposite to it. 
The furnace bay is 62 ft. wide and is served by three 
-ton revolving overhead charging cranes, and one 
#)-ton overhead crane, situated between two of the 
chargers, that puts hot metal into the mixer and does 
Seneral lifting work about the plant. The mixer 
's in the middle of the line of furnaces; on one side 
of it are four 80-ton fixed furnaces and the 85-ton 
tilting furnace, and on the other side five 85-ton fixed 
furnace 
The casting bay is 65 ft. wide and is equipped with 
three 120-ton casting crancs, each with two 15-ton 
auxiliary hoists mounted one on each side of the main 
Hoist. Tne gas-producer bay houses the static water- 





ny Paper read before the Iron and Steel Institute at 
iddlesbrough on Wednesday, September 15. Abridged. 





bottom producers, the eleven waste-heat boilers 
and the dolomite mill and storage bunkers. The 
stripper bay is placed in line between the casting bay 
and the mill soaking bay; the full moulds move 
forward from the teeming stage to the stripper, and, 
being stripped, the ingots go straight through to the 
soakers. The building is 150 ft. long by 50 ft. wide 
and is served by a 10-ton stripper crane. The bay 
has storage capacity for ingot moulds; and the 
stripping, setting and marshalling of rakes is done on 
three railroads that run through it. 

Mizxer.—The 400-ton active mixer is on conventional 
lines, being hydraulically operated, with movable 
port ends and water-cooled ports. The bath is 46 ft. 
in length by 18 ft. wide and 5 ft. deep. The bottom 
is of rammed dolomite on magnesite. The regenerator 
system is of ordinary design, suitably proportioned. 
It is fired with a mixture of coke-oven and producer 
gas. A fixed amount of coke-oven gas is passed to the 
furnace, and the amount of producer gas is varied to 
suit altering requirements. The mixer has its own 
producers isolated to it, and only one producer is 
worked unless a_ large 
amount of cold material is 
charged, when a second pro- 
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having water-cooled frames. The 12-in. silica roof 
rises from the ends towards the middle. The doors 
are operated hydraulically. 

The 85-ton tilting furnace is operated hydraulically 
and has water-cooled movable port blocks. It is built 
on conventional tilting-furnace lines; it has rather a 
deep bath, short ports, and a sloping magnesite back 
wall. The furnaces are fired with mixed coke-oven 
and producer gas, the coke-oven gas being admitted 
to the producer-gas main before the drum valve. A 
separate control valve for the coke-oven gas is on the 
furnace stage, the volume used being indicated to 
the melter by a pressure gauge. The producer gas 
is regulated by a dry mushroom valve, and reversed 
by a pneumatically-operated drum valve. The air 
supply is naturally drawn, and air reversal is done 
by a butterfly valve. 

Most of the steel made is rolled into platcs. About 
2 per cent. is alloy constructional, 2 per cent. high 
manganese, 6 per cent. under 0-10 per cent. carbon, 
and the remainder 0-10 per cent. to 0-23 per cent. 





carbon steel. The record outputs are : Shop, 8,865 tons 


85 TON FIXED FURNACE 





ducer is brought in. The 





coke-oven gas enters the 
furnace through the gas 
port, passing down a long 
water-cooled tube which 
extends to the face of the 
block. 

Metal from the blast- 
furnace plant is delivered in 
30-ton ladles at intervals 








of 2 hours, about 60 tons 
per cast. This is lifted by 
the 40-ton ladle crane and 
poured into the mixer 
through a movable metal 
chute, which is placed in 








position by the charger at 





the charging side of the 
furnace. Metal for the steel 
furnaces is taken off from the tapping side into 55-ton 
ladles mounted on a low bogie which stands on the 
weigh-bridge, the weight being recorded, as the ladle 
is filled, on the beam placed on the furnace stage. When 
full, the ladle is drawn from under the furnace, and 
is taken to the steel furnace by one of the casting 
cranes. The mixer is worked as actively as possible ; 
the analysis aimed at is 0-50 per cent. of silicon with 
sulphur as low as possible. Limestone and ore are 
charged, the amount of these depending on the quality 
and quantity of both the hot and the cold material 
charged. An average of 750 tons a week of cold 
material is charged. This mixer disposes of most 
of the old ingot moulds, miscellaneous iron scrap and 
skulls, in addition to about 430 tons of pig-iron a week. 
The figures given in Table IV show the amount of 
refining done in the mixer: 


TABLE IV.—Composition of Metal Entering and Leaving Mixer 





P. | Mn. 


| 
GQ i &@& | &. | 
| } | 
| wer | wer | re | 
Per | Per | Per | Per Per 
| cent. | cent. | cent. | cent. | cent. 
Metal entering mixer 3-92 | 1-06 | 0-046 | 1-41 | 1°15 
Metal leaving mixer 3-79 0-58 | 0-039) 1-22 | 0-85 
| 


The fuel consumption is: Coal, 0-33 cwt. per ton ; 
gas (calculated to coal equivalent), 0-32 cwt. per ton ; 
total consumption, 0-65 cwt. per ton of ingots. 

Steel Furnaces.—The four 80-ton furnaces and two 
of the 85-ton furnaces are essentially similar. The 
bottom, with the exception of the firebrick lining 
the pan, is entirely of magnesite, the minimum thickness 
of which is 9 in., and which is carried up the linings to 
9 in. above the foreplate level. All bottoms are 
fritted-in. with dolomite. The back and front linings 
are both vertical and 18 in. thick. The front lining 
is of silica, and the back, with the exception of the 
silica hot-metal door, is of metal-case magnesite. 
Each furnace has five doors on the charging side ; 
two of these in the 80-ton and three in the 85-ton 
furnace are charging doors. The roof and ramps are 
of silica, 12 in. thick. There is no water-cooling what- 
ever on these six furnaces. The doors are pneumati- 
|eally operated by cylinders mounted at the ends of 
lthe furnace. Another 85-ton furnace is similar in 
| general construction to the above, but has Moody 
| ports and water-cooled door frames. The remaining 
| 85-ton fixed furnace was recently reconstructed. A 
longitudinal section of it is shown in Fig. 20. It hasa 
|very shallow bath, with a magnesite bottom with 
dolomite fritted on. It has a sloping back wall, lined 
with 18 in. of metal-case magnesite, with a door at 
leach end. The front lining is vertical, with five doors, 
|the three inner ones, which are the charging doors, 

















per week ; furnace record, 1,486 tons, made by the 
newly reconstructed 85-ton fixed furnace. 

After a furnace has been tapped, any holes in the 
bottom are splashed out, the bottom is dried up and the 
tap-hole is closed. The bottom and banks are then 
fettled as usual. Fettling completed, the bottom is 
warmed and charging is started. About one-third 
of the scrap is spread as evenly as possible over the 
bottom, warmed if thought necessary, and the ore 
and limestone are charged. This is followed by the 
remainder of the scrap, and when this is warm enough 
the mixer metal is added to complete the charge. 
If the scrap is reasonably heavy the time taken in 
charging is about 3 hours, Almost immediately follow- 
ing the addition of the metal a reaction starts, the 
slag rises in the bath, and a portion of it is allowed 
to run off. When the reaction commences to subside, 
the slag notch is closed, and the melting of the scrap 
proceeds quickly. When the charge is melted, a sample 
is drawn and the carbon judged. Ore is fed if necessary 
until the carbon content is low enough, leaving a 
reasonable working margin above the carbon required 
in the finished steel. The slag is now built up with 
burnt lime, scale and fluorspar, the aim being to get a 
limey slag that will boil vigorously. When this 
condition has been reached, a sample is sent for analysis. 
Normally no trouble whatever is experienced with 
sulphur or phosphorus, and when both are down to the 
required limits, the bath, if necessary, is steadied by 
a few pieces of pig. While the tapping sample is being 
analysed, about half the required ferro-manganese 
is added to the bath. The balance of the additions 
are made to the ladle. 

The steel ladles are of 80 tons and 90 tons capacity, 
lined with Durham firebrick. All steel is top-poured 
through a single stopper. Three static water-bottom 
producers are isolated to each furnace, two being 
worked and one kept as a stand-by. The total fuel 
consumption, expressed as coal, over the six months’ 
period ending January 2, 1937, including the mixer 
and all lighting-up fuel, is4-21 cwt. perton. Deducting 
the mixer figure of 0-65 ewt., the consumption on the 
furnaces, including lighting up, is 3-56 cwt. per ton, 
excluding lighting up 3-49 ewt. per ton of ingots. 








Rapium Propwuction in Canapa.—It is officially stated 
by the Natural Resources and Industrial Information 
Bureau, Canada House, Trafalgar-square, London, 8.W.1, 
that the pitchblende deposits on the east side of Great 
Bear Lake, in the North-West Territories of Canada, 
have now been opened to a depth of 590 ft. In 1936, 
23,000 tons of ore were treated, and by November last 
the refinery at Port Hope had produced its first ounce of 
radium. The refinery is being enlarged to permit an 


annual output of over 100 grammes of radium, equal to 
one-sixth of the estimated quantity now in use in the 
world. 
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ELECTRICAL APPARATUS. 


446,105. ° J. S. Highfield, of London, and W. E. 
Highfield, of London. Circuit Breaker. (I4 / igs.) 
October 26, 1934.—-The invention is an electrical switch 
or cireuit breaker. The switch illustrated is furnished 
with six rectangular blade contact members 1, mounted 
in a space formed in the main body of a casing of insulat- 
ing material. The contact blades 1 are located in the 
space by means of slots 4 into which the ends of the 
contact blades extend and fit loosely and which are 
formed in opposite walls of the space. The contact blades 
are divided into two sets or groups of three, and a cam 5 | 
of elongated cross-section is arranged between the-two 
groups. The cam 5 is carried by a spindle journalled 
at one end in the main body of the casing and in a cover 1! 
of the casing. Thus, when the cam 5 is in the position 
shown by full lines in Fig. 2, it not in contact with 
either of the adjacent contact blades 1. When, how 
ever, it is turned through 90 degrees, it bows the contact 
blades | sufficiently for studs 6 of copper, carried at the 
centres of the contact blades, to be pressed together | 


18 





























(746105) 


into two groups in each of which all the studs 6 are in 
contact. The cam 5 is made of conducting material, so 
that when it is in the second position (when the switch 
is closed) there is a conducting path between the two 
outermost contact blades which connected respec- 
tively by wires to two metal sockets 8. This path is 
very effectively broken when the cam 5 is turned to the 
full line position, because six air gaps are thereby formed 
in the path, the gaps consisting of the two pairs of gaps | 
separating the contact blades in each group and the pair | 
of gaps separating the cam 5 from the two nearest contact 
blades The two metal sockets 8 are for receiving the | 
ends of the conductors by which the switch is connected 
te the circuit which it controls. A handle is attached | 
to the end of the spindle which projects outside the 
casing. To ensure definite action of the switch, the | 
spindle is so formed at 13 that its cross-section is square, 
and a leaf spring 14, held at each end by slots in the main 
body of the casing, is mounted so that it bears against 
The spring 14 causes 
(Se aun ) 


Limited, of 


are 


this square part of the spindle. 
a snap action which is not noisy. 


447,551. Aron Electricity Meter, 
London, and E. J. Riordan, of London. Coin- 
Receiving Device. (4 Figs.) December |, 1934.-—The 
invention is a coim-receiving device for coin operated 
apparatus of the type having a sheath provided with 
a cylindrical tunnel and with an entry slot and outlet 
slot both passing from the outside of the sheath to the 
tunnel, and an inner coin-receiving member fitted into 
the tunnel for turning in it and provided with a through 
slot to register with either the entry slot or with the 
outlet but not with both at the same time. The 
coin-receiving chamber, which occupies the place of the | 
usual chamber, is in two main parts, an outer thick- | 
walled sheath 1 provided with a cylindrical tunnel, | 
and an inner cylindrical barrel 3, which fits the 
tunnel. The parts | and 3 are both made of insulating | 
material The barre! 3 is provided with a diametrical | 
slot large enough for jhe passage of a coin of the largest | 
size The sheath | is provided in its top surface with an 
inlet slot 5 which is radial relatively to the barrel 3, 
and with an outlet slot 6 which is also radial relatively 
to the barrel, but is displaced from the inlet slot 5 by 
155 deg. in the normal direction of turning of the barrel. 
The barrel is provided with a handle by which it can 
be turned. The barrel 3 is of the kind in which a coin 
is measured while in the slot and in which the axially 
movable measuring element during the rotation of the 
barrel in the normal clockwise direction (from the handle 
end) operates mechanism to establish a credit corre 
sponding in amount to the value of the coin measured, 
the element having its coin-contacting end fitted with 
an insulating covering A stop is provided for normally 
preventing the barrel from being rotated counter- 
clockwise. The mechanism includes a finger 9 which is 


slot, 


into 


rotatable with the barrel 3 and movable axially with the 


| bracket and stop-lug. 


measured. 
| lished, and when the barrel has been rotated through 
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measuring element. The finger 9 has a projection which, 
in the initial position of the apparatus, lies opposite to 
a slot in a guide 12. A stop-lug guided in the slot is 
carried upon a piston on arod. The piston and rod are 
guided in the guide 12 and are urged towards a normal 
forward position by a spring. Secured to the rear end 
of the rod is a bracket which extends forwards above 
the guide 12. At an intermediate point the bracket has 
a lateral slot 18. This slot is normally engaged by a 
shoulder on a locking bar 20 which slides on a fixed part 
21 by means of screws passing through long slots in the 
bar. The bar is urged towards this normal position by a 
compression spring. Sliding in the meter-casing and a 
fixed bracket is a push-rod 27 carrying an external press- 
button. This rod is urged towards the left by a com- 
pression spring, its end position in that direction being 
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determined by a stop-pin engaging the casing. In this 
position the inner end of the rod 27 is just out of contact 
with the locking bar 20. By pressing on to the button 
the bar 20 can be shifted to the right so as to release the 
The barrel 3 can then be turned 
counter-clockwise, 25 deg., to bring the slot opposite 
the slot 6. As the barrel slot is normally in line with the 
entry slot 5, an inserted coin drops within the barrel. 
By the effect of an initial clockwise rotation the coin is 
By continued rotation the credit is estab- 


155 deg. the coin is spilled through the outlet slot 6. 
If a wrong coin be inserted the measuring element will be 
so positioned that the barrel 3 cannot be rotated clock- 
wise. To discharge this coin, the button must be pressed 
to release the stop-lug, and the barrel 3 is then rotated 
through 25 deg. in the counter-clockwise direction to 
bring the slot in line with the outlet slot 6. It is impos- 
sible for a wire to be inserted through the barrel from the 
exterior of the sheath 1 to the working parts of the 
mechanism of the meter. It is also impossible for the 
sheath 1 or barrel 3 to transmit a shock to the user. 
( Sealed.) 


MINING, METALLURGY, ETC. 
446,308. H. G. Hope, of Swansea. Coal Breaker. 


(3 Figs.) February 2, 1935.—The invention is a coal- 
breaking machine of the type in which a screen is used 
to convey the coal to the breaking device. The breaker 


|} consists of two cheek members which are spaced apart 


|}to form a frame having an outlet at the bottom for 
broken coal and between which coal to be broken is 
delivered from a feed chute. A vibratory screen 2 is 


supported between the cheeks on links 3 so that it slopes | 


downwards from beneath the feed chute to prevent the 
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coal from falling off the sides of the screen. Adjacent 
to each end of the screen 2 there is a pair of co-operating 
breaking elements. Each element consists of a base 
having several rows of tapered teeth 6 which extend 
across the width of the screen, the teeth of the lower 
element of a pair being so disposed that they pass 
2 at 


between the longitudinal members of the screen 2 


an area devoid of transverse members when the screen | 


moves to its lowest position The upper and lower 
elements slide and are engaged by their ends in guide- 


| ways 7 formed in the cheeks and extending substantially 


perpendicular to the plane of the screen 2, the base por- 


tions of the lower elements being supported resiliently 
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by means of springs 8 engaging brackets on the cheeks, 
The teeth 6 of the upper element of a pair do not at any 
time pass through the screen 2 and register with the 
corresponding teeth of the lower element of the pair, 
| the spacings of the teeth on the elements near the lower 
j}end of the screen 2 being smaller than those of 
| elements near the upper end of the screen. The upper 
element of each pair of co-operating breaking elements 
is connected by connecting rods 10 to cranks 11 on 4 
crenk shaft extending transversely above and supported 
by the cheeks, each crankshaft carrying a flywheel at 
one end. When rotated, the crankshafts cause the upper 
breaking elements to reciprocate in the guideways 7 
and one of said shafts also imparts the necessary vibratory 
or jigging movements to the screen 2 by means of the 
driving links 14, coupled to the lower pivoted ends of 
the connecting rods 10 and links 3. The connecting rods 
10 and links 3 are pivoted to the upper breaking elements 
and the screen 2 by means of shafts 15, the lower one of 
which extends at its ends through slots formed in the 
cheeks. Due to the connections 14, the screen 2 
oscillated about the pivots for the upper ends of the links 
3, this oscillatory movement taking place in time relation 
to the reciprocatory movements of the upper breaking 
elements, so that the screen is moved forwards and up. 
wards as the upper breaking elements are moved up. 
wards. In the course of its forward and upward move- 
ment the screen 2 rises above the points of the teeth 6 
on the lower breaking elements. The operation is as 
| follows. Coal is fed through the feed chute on to the 
| upper end of the screen 2 and by reason of the slope 
of the screen and the vibratory movement it travels 
downwards along the screen. When the coal arrives 
at the breaking points each downward and rearward 
movement of the screen leaves those pieces of coal which 
are too large to pass between the teeth 6 of the lower 
breaking elements straddling the points of the teeth in 
position for the upper teeth which are then descending, 
to act with full force on these large pieces and break them. 
The breaking elements then separate and the consequent 
forward and upward movement of the screen displaces 
the broken coal towards the lower end of the screen and 
brings a fresh supply of coal to be broken above the lower 
breaking elements. uring their travel along the screen 
those pieces of coal which are small enough fall through 
the screen. (Sealed.) 


MISCELLANEOUS. 


448,112. A. Ryner, of London. 
(4 Figs.) November 28, 1934.—This invention A 
road-surface. On the usual foundation of concrete 
| while still wet or semi-set, is laid a concrete carpet 
“onsisting of stones 2 bound together with a cementing 
| material, asphalt, or a tar-compound 3 which is filled 
into the considerable proportion of cavities left between 
| the stones. The hard impact-resisting stones are firmly 
| anchored to the foundation, and not only cannot shift 
| but also hold the plastic asphaltic material in place. 
| Preferably the filler 3 is run into the cavities of the 
Sos cnet carpet in a geometrically divided pattern, 


the 


18 





Road Surface 


is 


for example, the squares 4 separated by the strips 5 or 


| in spaced strips or lines, suitable thin partitions being 


Fig.1. 
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initially buried vertically in the carpet as it is laid and 
removed when the filling operation is completed. Into 
the remaining parts of the surface 5, waterproof cement 
mixture is run. These parts are of lighter colour than 
the squares 4. If steel or iron reinforcement 1s prov ided 
it is not placed in the foundation, but in the carpet- 
layer, where it forms an outline for the geometrical 
pattern. The reinforcement may consist of strips © 
| (Fig. 2) of the same depth as the carpet-layer placed 
| upon the fresh “ green” concrete to form a part or the 
| whole of the geometrically divided pattern. Som: of 
| the divisions are then made up with the material 2. °, 
| whilst the others are filled with concrete. The amount o! 
|reinforcement may be arranged to suit requirements. 
|The reinforcing elements may be pushed into the wet 
| foundation to some extent, or may have pins 7, to assist 





}in anchoring the reinforcement and carpet-layer 1 ~ 
reinforcement takes the weight of traffic pract = 
the 


directly and distributes it in transmitting it to , 
unyielding foundation. This tends to avoid cracking ol 
the concrete. In addition, the reinforcement assists 1 
preventing the edges of the surface concrete from being 
broken off. (Sealed.) 
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DEVELOPMENTS IN ENGINEERING 
ASSOCIATED WITH RUBBER. 


[HE association of rubber with the engineering 
industry is constantly on the increase, largely 
because engineers are continually developing new 
wavs of using the material, and due to these wider 
applications, production machinery has to be 
evolved to keep pace with the trend. The present 
review of conditions in the industry will not touch 
upon the sphere of rubber-tyre manufacture, but 
will deal, in the main, with the less well-known 
activities. Although manufactured rubber is 
an everyday commodity, both in the form of 
ebonite and the soft vulcanised variety, rubber in its 
natural state is not so familiar. It arrives in 
England either in the solid state as a pale yellow 
to brown material, produced by coagulating the 
plantation juice or latex, or as concentrated latex 
itself, with part of its natural water removed and 
stabilised with ammonia. Such raw rubber, liquid 
or solid, has only a limited application in industry, 
and it may really be regarded as the starting point 
from which, by the addition of chemicals and the 





application of heat and pressure, a great variety of 
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yellowish-brown, used for footwear, &c. This is 
produced by passing coagulated rubber through a 














Fie. 2. 


Sanp-Buiasting Prion to LINING WITH RUBBER SHEET. 























Fie. 3. 


rubbers 
prope rhies, 
Pri bably 


Peay 


AppLyinc RuBBER-SHEET LINING TO A TANK. 


are produced, possessed of very different | series of rollers to break it up and to transform it to 


a semi-plastic condition. The thin sheets so 


the most familiar example of raw| produced are then superimposed one on the other 


rubber in manufactured goods is the crépe rubber, | to make up a layer of any desired thickness, and 
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again rolled. In recent years raw rubber latex has 
been in greater demand than hitherto. It is trans- 
ported to English ports, in tankers and in drums, 
as a concentrated liquid to save transit costs, the 
water content being usually under 50 per cent. 
The advantages of the material in this form are that 
it results in a rubber having good mechanical 
strength which has not been reduced by mastication 
processes ; it is available in concentrated liquid 
form without the use of solvents and without undue 
viscosity ; it can be coagulated to form solid 
rubber; and it may be vulcanised with greater 
facility than some other forms of the material. 
To offset these good qualities, however, the latex has 
certain disadvantages; for instance, a preserva- 
tive, usually ammonia, must be present, and its 
water content has ultimately to be at least partially 
removed. There is now available a thermo-plastic 
moulding powder, in granular form, made from raw 
rubber and suitable filling materials, but containing 
no sulphur or its compounds, and when moulded 
this possesses mechanical and physical properties 
equal to those of synthetic resin mouldings. 

As a preliminary to vulcanisation the raw material 
is first milled in order to obtain the right plasticity, 
and then mixed with various chemicals, one of 
which is invariably sulphur or its compounds, 
according to the properties desired in the finished 
material. It is next put through a calender, which 
may be adjusted to give sheets of unvulcanised 
rubber of any desired thickness. Such sheets may 
be used to produce moulded goods, when vulcanisa- 
tion takes place at the time of moulding through 
the heat of the press, while in other cases the sheets 
may be fixed in their permanent positions and 
vulcanised afterwards. Rubber tubes are vulcanised 
by wrapping with fabric and subjecting the whole 
to heat and pressure. With the introduction of new 
vulcanising agents and accelerators giving rapid 
“cures,” increasing somewhat the heat-sensitivity 
but simultaneously enhancing the ageing properties 
of the mix, more care has to be given to temperature 
control in the milling and processing of the rubber ; 
otherwise damage ensues through premature vulcan- 
isation or “ scorching.” 

While the tensile strength of soft vulcanised rubber 
is not always of importance it may be noted that this 
value has some relation to compression resistance. 
This relation has been closely studied by Kimmich, 
Stevens and Donald, who have obtained the results 
shown in Fig. 1, which represents the load-stretch 
and load-compression curves of five differently 
compounded vulcanised rubbers. The tensile and 
compressive stresses are given in lb. per sq. in. of 
initial cross-section, and the other figures are per- 
centages of original length and thickness, respec- 
tively. The tensile curve for the make e is note- 
worthy, for it shows marked curvature near the zero 
and the corresponding load-compression curve would 
appear to be a prolongation of the early part of the 
load-stretch curve. The diagram clearly illustrates 
the wide fluctuations in the behaviour of rubber 
under different stresses, curve e showing a high 
resistance to stress under light loads, but relatively 
less under greater loads. To a large extent these 
varying properties depend upon the compounding 
ingredients, the choice of which is governed by the 
uses to which the rubber is to be put. Ebonite or 
vulcanite, produced by increasing both the sulphur 
content of the rubber mix and the period of vulcan- 
ising, has characteristically little in common with 
soft rubber, but is widely used in the engineering 
industries for pipes, tanks, coverings and linings, &c., 
and also for electrical insulating purposes. 

In the sphere of chemical engineering, problems 
of corrosion and the means of combating them are 
always to the fore, and many such difficulties are 
now satisfactorily solved by the use of rubber, which 
may be employed in several forms, such as sheet 
rubber, rubber cement, or as ebonite. An advantage 
of the substance is that it is easily applied to metal 
or other equipment of any design, which may 
possibly have deteriorated through corrosion. In 
lining such plant trouble is frequently experienced 
through dampness, which interferes with the 
thorough adhesion of the rubber to the surface 
to which it is desired to apply it. This difficulty 
may be overcome by using, behind the rubber and 





on the surface to be lined, a special cement, consisting 
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of Portland cement, sand, and a stabilised rubber | 


emulsion. This compound sets in ordinary atmo- 
spheres within a reasonable time and possesses the 
requisite adhesive qualities for use with any type of 
metal or non-metal surface, such as iron or steel, 
brick, wood or concrete. In all cases before lining a 
metal tank a scrupulously clean surface is necessary, 
and this may be conveniently obtained by pre-treat- 
ing the metal surface with a sandblast, as is recom- 
mended by Messrs. Fritz and Hoover. This process 
is illustrated in Fig. 2. The necessary adhesive or 
cement is next applied evenly with a brush and 
the rubber sheet is then laid on as shown in 
Fig. 3. This operation requires the exercise of a good 
deal of care. Each sheet is made to overlap its 
neighbour slightly, being pressed on to the tank 
surface with a hand-roller to expel entrapped air. 
As these applied sheets are still soft and plastic, 
and in the unvulcanised condition, it is next 
necessary to vulcanise them by heat and pressure, 
this being a task not so readily accomplished as in 
the moulding and simultaneous vulcanising of small 
rubber articles in a press. The method usually 
adopted is to fill the newly-lined tank with brine, 
covering the tank as much as possible with wood 
or sheet-iron, before blowing steam into the brine. 
In the process the temperature is raised, at first only 
slowly, to bring about a partial vulcanisation and to 
harden the rubber sufficiently to prevent air- 
bubbles, which would cause poor adhesion, forming 
either in the rubber or between the rubber and tank 
surface. Even in a tank which is not completely 
closed sufficient pressure on the rubber may be 
obtained by the weight of the brine ; but, in a tank 
or other apparatus which can be rendered steam- 
tight, higher pressures, up to the safe pressure of 
the steam supply, can be employed when necessary. 
In some instances, where high temperatures and 
excessively corrosive materials are to be handled, 
as many as three coats of rubber may be applied 
to the tank. In such a case a layer of soft rubber is 
first affixed to the metal surface, followed by a layer 
of hard rubber, which, in turn, is covered with 
another layer of soft rubber. This arrangement is 
adopted to secure increased mechanical strength 
and high resistance to temperature fluctuations. 
Rubber-lined equipment is particularly suitable 
for use with hydrochloric-acid solutions. For 
instance, in the tin-plate and galvanising industries, 
rubber-linings are replacing lead in the modern 
pickling vats. Formerly, pickling tanks were 
generally made of slate or stone, but with the 
development of modern pickling apparatus larger 
tanks than can conveniently be made in either of 
these materials have become necessary. The present 
practice is to construct them of concrete and to line 
them with }-in. rubber, which, in turn, is covered 
by a layer of heavy acid-resisting blocks or blue 
bricks. In Fig. 4 is shown a pickling room of a 
large motor-car works containing a series of these 
pickling tanks, acid-proofed by Messrs. Nordac, 
Limited, Harrow. At the joints the rubber sheets 
are held together with rubber cement and protected 
by acid-proof tiles set in acid-resisting cement. 
Hitherto, the cages or baskets for holding the 
articles to be pickled have been constructed of 
expensive acid-resisting metal, such as Monel metal, 
but attempts are now being made to substitute for 
these a stee: basket covered with a special soft 
ebonite, which is then coated, to protect it from 
mechanical injury, with a soft abrasion-resisting 
rubber. This external rubber coating may be easily 
renewed from time to time by unskilled labour. 
In conveying acid from point to point in the works, 
two types of pipes, making use of rubber, are 
employed, viz., either acid-resisting hose or rubber- 
lined steel pipes. The hose-pipe line generally 
requires less maintenance than the steel rubber- 
lined pipe, for the latter demands careful painting, 
heavier supports, and must be kept dry. As the 
weakest point in a hose lies in the joints connecting 
length to length, it is important that a sound form 
of connection should be adopted. One of the recent 
types of joint is shown in Fig. 5, and will be seen 
to avoid completely all exposure of metal to the 
corrosive agent. The joint is of the free-bore type, 
and up to 2 in. diameter requires no tools for fitting. 
The external appearance of these special Nordac 
joints is shown in the two examples on the overhead 
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hose-line illustrated in Fig. 6, on the opposite page. 
Larger pipes, steel tubes, ducts, &c., for handling 
corrosive gases and vapours may also be rubber- 
lined. Fig. 7 shows parts of a rubber-lined pipe sup- 
plied to Messrs. Synthetic Ammonia and Nitrates, 
Limited, by Messrs. The Dunlop Rubber Company, 
Limited. These pipes are 4 ft. in diameter and 
were intended for carrying hot gases. The rubber 
is brought over the face of each flange to ensure 
complete protection for the metal. The chief 
advantage of such pieces, apart from their resistance 
to corrosion, is their high mechanical strength 
compared with pipes of ebonite. Where necessary 
they may be rubber-covered on both sides, the 
rubber being either hard or soft, as required. 
(To be continued.) 
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Steam Power Stations. By Proressor Gustar A. Gar- 
FERT. London: McGraw-Hill Publishing Company, 
Limited. [Price 25e.] 
THE aim of the author has been to write a concise 
and practical book on steam power stations, dealing 
solely with the mechanical engineering aspects of the 
plant, and omitting structural and electrical features. 
The opening chapters deal, however, with the ele- 
mentary theory of prime movers, intermingled with 
more advanced work, and it is here that some 
criticism is, we feel, allowable. If it is necessary 


to derive the simple formule for brake horse-power 


and indicated horse-power, the reader will hardly 
be in a position to appreciate the terms Rankine- 
cycle efficiency, or to understand the Mollier chart, 
items which occur on the same pages. Similarly, 
in the elementary treatment of the principle of the 
steam turbine there will be found, following a 
typical sectional view of a de Laval nozzle (angle 
12 deg.) and blades, a calculation of the force 
created by the expansion of steam in a nozzle. 
This calculation is made with a series of arith- 
metical instead of vectorial additions and sub- 
tractions, but if this “simplification ” is necessary, 
the student will hardly be capable of understanding 
the velocity diagram given in the same section for a 
two-stage velocity-compounded turbine. It would, 
we think, have been better to omit these elementary 
matters, assuming that the reader had already 
studied them, and to commence with the schematic 
sections of typical power-station arrangements, 
which form a feature of Chapter II. Briefly, it may 
be stated that from the English point of view, the 
theoretical side of the book, embracing as it does 
so many empirical formule and charts, is hardly 
up to the standard of the descriptive section, 
although a bibliography placed at the end of each 
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chapter, and mainly covering American references, 
will permit the reader who has the time and facilities 
to amplify the material of the text. While charts 
and empirical formule are satisfactory in practice, 
when there is weight of experience behind their 
use, to the novice the value is doubtful. 

On the descriptive side, the volume may be 
regarded as being quite up to date in American 
practice. Descriptions are given of modern boilers, 
including high-pressure and binary-cycle types ; and 
boiler auxiliaries comprising feed-heating systems, 
fuel-burning equipment, coal- and ash-handling 
plant, pipe arrangements, &c., are explained 
with the aid of clear diagrams. Sectional views 
and photographs are reproduced of various details, 
and will greatly assist the reader in following the 
text. It must be mentioned, however, that some 
of the small-scale half-tone reproductions of boiler 
plant will probably be intelligible only to the 
expert. 

Of particular interest to the 
engineer and designer will be the last few chapters 
dealing with steam power-station costs, load curves. 
selection of prime movers, cycle arrangements and 
binary-vapour cycles. For those interested in 
American power-station practice, the volume should 
prove a useful acquisition, and as a text-book of 
power-station practice the student should find much 
of value. 


power-station 


Metallic Corrosion Passivity and Protection. By Dk. 
U. R. Evans. London: Edward Arnold and CVom- 
pany. [Price 45s. net.] 

THE corrosion of metals has become so vast a subject 

that, like hydrogenation in chemical science, ' 

required some really comprehensive treatise 
explain where we stand both in pure and applied 
aspects. This need, it was clear, could onl) be 
met by someone who would not merely summarise 
the world’s existing knowledge, but would apply 
his ability and expert views to correlate such 
knowledge and assess the results obtained to date. 

The case has at last been met by the publication 0! 

this new volume of over 700 pages by Dr. Evans, 

which is no mere enlargement of the last edition 0! 

his book entitled ‘‘ Corrosion of Metals,” but 4 

completely new survey, which, bulky as it is, 


must 
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somehow be found a place on the shelves of the 
metallurgist, industrial chemist, engineer, and pure 
chemist. Scientific basis and practical application are 
treated in each chapter, the one following the other 
in its natural order ; each chapter has also a third 
section giving simple quantitative treatment of 
cases which lend themselves to such treatment. 

The work seems to contain everything relevant 
to the subject ; and since the author’s name in 
scientific work on corrosion is known throughout 
the world, the merits of Section A (devoted to 
scientific basis) may be summarised by stating that 
itis well worthy of him. To the practical man the 
contents of Section B will be of paramount import- 
ance. Here almost every case is catered for, such 
as attack on metals and pipes underground, on 
condenser tubes, and oxidation problems of melting 
shop and foundry and heat-resisting metals. Ma- 
terlals for the chemical and food industries are 
surveyed, while metallic coatings and protection 
by paints and enamels are included as far as space 
will allow. In this second section, it can unhesi- 
tatingly be stated that the author as a research 
sclentist has countered very successfully the common 
‘riticism that when writing on practical matters 
Sclentists cannot make their meaning clear to the 
Practical man. The book throughout, and especially 
Section B, is readable in spite of a wealth of detail 
and certain long footnotes, which carry over the 
page and tend to lead the attention astray. Some 


mention might have been made of the use of 
tellur tum-lead alloys and of the problem of chlorine- 
resistance in bleaching-powder plants and in other 


mportant chemical trades. Dr. Evans mentioned 
m his preface how well the results of different 





authors approaching subjects from different angles 
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have fitted together to form a harmonious picture. 
He is himself to be congratulated on fitting together 
thousands of complicated facts to form a harmonious 
whole resulting from many years of research. 


Absorption and Extraction. By PRrorressor Tuomas K- 
SHERwoop. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 21s.] 

THE aspects of chemical engineering which are con- 

sidered in this volume are principally those of the 

theory of diffusion, data relating to absorption 
equipment, and the fundamental principles of 
solvent extraction. In the designing of absorption 
equipment it is essential that the whole should be 
based on a sound application of the principles of 
diffusion. The technique of allowing for the vary- 
ing composition and rates of diffusion in gas and 
liquid compositions in applying the fundamental 
diffusion theory, is of first-rate importance, and this 
aspect of the subject is given special attention by 
the author, together with an able presentation of the 
important relations derived from the kinetic theory 
and the application of such to the interphase 
transfer of materials. Industrial apparatus for gas 
absorption may be classified into one of three quite 
different types, each of which has as a principal 
objective the promotion of interphase contact 
between gas and liquid. As is common in many 
chemical-engineering problems, the design of absorp- 
tion equipment involves data and calculations on 
three fundamental phases of the problem as a whole ; 
the stoichiometry, relating the quantities of the 
materials ; the equilibria involved ; and the rate of 
the controlling process, whether it be mass transfer 
or chemical reaction. The graphical design method 
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book was first applied in multicomponent systems by 
W. K. Lewis, and it is a slight modification of Lewis’s 
method that is discussed. In chapter six is sum- 
marised the more important of the available per- 
formance data on typical absorption equipment. 
Such data are not plentiful, and it is to be hoped 
that much more dealing with plant performance 
may become available in the near future. 

In a section devoted to solvent extraction, the 
importance of a clear understanding of the basic 
principles is emphasised and reference is also made 
to the general methods of calculation employed both 
for three-component systems and for the solvent 
refining of lubricating oils. Extraction finds its 
widest application in the separation of compounds 
differing in chemical type, but which may be hard 
to separate by distillation because their volatilities 
do not differ sufficiently widely. When two of the 
liquid phases are partially or wholly miscible, the 
equilibrium relations for a three-component system 
are best expressed by means of a triangular graph, 





and several possible types of such diagrams are 
considered. The last few years have seen the rapid 
development of extraction processes for refining 
lubricating oils. The principal value of these 
processes has been their ability to produce oils with 
a high viscosity index, comparable with those 
obtained from good Pennsylvania stocks, from 
various Mid-Continent and Coastal crudes. A 
variety of solvents is employed, but the majority 
of the processes themselves are quite similar. A 
novel process which has found application, utilising 
a double solvent, was dealt with in our columns 
some time ago. The author has had a wide experi- 
ence of the teaching of chemical engineering, and in 
this volume lays stress on the importance of the 
application of graphical methods for design calcu- 
lations, which are treated in detail. 





Water Treatment and Purification. By Wit11aM J. Ryan. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 15s.] 

Tu& subject of the purification of water is treated 

by this author in two main divisions, viz., purifica- 

tion to render the water suitable for drinking pur- 
poses and general domestic supply ; and processes 
applied to water to make it suitable for use in 
different industrial operations. Plain sedimentation 
is the first process described. It is pointed out that 
natural lakes act as continuous settling basins, but 
the improvement in water through storage in 
reservoirs or lakes is due in the main to, and is also 
proportional to, the surface area exposed to the free 
oxygen in the air. Methods for the coagulation and 
sedimentation of turbid waters precede a section on 
filtration in which slow sand filtration and rapid 
sand filters, including the gravity and pressure types 
of the latter, are discussed. The lime and soda- 
ash process is described and a clear explanation 
is given of the means by which water is disinfected, 
tastes and odours are removed, and of miscellaneous 
treatments in force for special uses. A considerable 
amount of space is devoted to the basic considera- 
tions upon which depends the choice of a process for 
the treatment of boiler-feed water. A number of 
references are given to literature bearing on the 
subject-matter in the text, but these are practically 
all confined to publications issued in the United 
States. 





Theory of Modern Steel Structures. Volume I. anes 
Determinate Structures. By Professor Linton 
Grinter. New York: Macmillan Company. 
London: Macmillan and Company, Limited. rice 
18s. net.] 

Tuis is the first volume of @ treatise on steel struc- 
tures, of which the second volume will include, so 
we are informed in the preface, both the classical 
and the modern theories of indeterminate structures. 
It is interesting to note how Professor Grinter 
draws the line between statically-determinate and 
statically-indeterminate structures. In distinguish- 
ing the two classes, he refers to convenience and 
common sense rather than to any abstract con- 
ception, and his distinction does not so much 
divide structures into two different classes as mark 
the difference between the applications of elementary 
approximations and more advanced theories of 
higher accuracy to the same types of structure. 





described in chapter three of Professor Sherwood’s 





Thus in this volume on statically-determinate 
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having a_ bearing plate 
| 3 ft. 6 in. square. The ex- 
pansion bearing consists of 
seven roller sections of an 
effective diameter of 7 in. 
! by 2 ft. 11 in. long, coupled 
together, two sections being 
Ns provided with notches which 
are engaged by dowels fixed 
; to the girder casting, to 
I ensure proper action on 
movement of the girder. 
NSH Figs. 24 to 26 show the 
\ type of expansion joints 
ip adopted, the first two show- 
! ing roadway joints at the 
rs middle and side of the deck, 
and the last the joint em- 
\ ployed for the footpaths. 
k Chromador steel, manu- 
h factured by Messrs. Dorman, 
i Long and Company, Limited, 
Middlesbrough, was used for 
i all the girder members, cross 
\ girders and stringers, some 
3,458 tons of this material 
} being employed. Mild steel 
! was used for bracings, sway 
frames and minor details. 
All the steelwork was pre- 
pared at Messrs. Dorman, 
Long’s Middlesbrough works, 


























except that the railway and 
roadway stringers were made 
by the same company in 
Shanghai. The spans were 
given a camber equal to the 














of plates and angles. The top chord is formed of 
two side channels back to back, joined by a top 
cover plate, the side channels being constructed 
of plates 26 in. deep and angles, and the cover 
plate being 26 in. wide. 

At each end of the truss is a portal extension of 
lighter construction, shown to the left of Fig. 17, 
for the purpose of completing the support for the 
upper deck carrying the roadway. Fig. 19 shows 
the bracing for this portal extension. The cross 
girders for the lower deck are 60 in. deep and are 
shown in Figs. 20 to 23. At the truss ends the cross 
girder ends are cut away to allow for the shoe 
castings. Extending between the cross girders are 
stringers 46 in. deep and spaced 7 ft. apart, carrying 
the railroad track. The latter is of the open-floor 
type, with guard rails. The upper deck, which 
consists of 8-in. concrete slabs, is carried by the 
‘op chords and two stringers of 22 in. by 7 in. by 
© lb. R.S.J. The footpaths are cantilevered 
out on each side, as shown in Figs. 4 and 5. 

Lach span is carried at one end on fixed pins 








deflection produced by the 
dead load plus one-half the 
live load. The steelwork 
was tested and inspected at the works of Messrs. 
Robert W. Hunt and Company, London. 


(To be continued.) 








BUILDING RESEARCH. 


THE recently published Annual Report of the 
Building Research Board* is prefaced by a general 
review of the period, now close on twelve years, 
since the Station was established and organised on 
its present footing at Garston, near Watford. In 
the course of this retrospect the Director refers to 
the cordial relations that have always existed 
between the building industry and its Research 
Station, and with becoming modesty ascribes to this 
circumstance rather than to the effort and ability 
of the Station’s personnel, the development of 
building from a largely traditional art to a new 
branch of applied science. As a simple matter of 


* Report of the Building Kesearch Board for the Year 
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fact, it must be self-evident that the respect which 
the Station now enjoys as a real and vital factor 
in the building industry of this country has been 
in great measure earned by the persistent endeavour 
of the Director and his staff to fulfil a much- 
needed service in an almost limitless and little 
explored field of investigation. Nevertheless, the 
sustained goodwill of the industry has been an 
essential factor contributing to the practical value 
of building research, and it is significant of this 
attitude that the number of technical inquiries 
received annually by the Station has increased from 
190 in 1927 to 2,862 in 1936. A point of some 
importance is the mutual benefit which has accrued 
from the consideration of the many thousands of 
such inquiries dealt with in the course of the 
last ten years. On the one hand, the accelerated 
rate of their increase indicates that a large propor- 
tion of the suggested remedies prove of value to 
building practitioners. On the other hand, the 
inquiries have been of great use to the Station, in 
the early days in educating the staff and giving 
them an insight into the problems encountered by 
those engaged in the very numerous aspects of 
building trades and practices, and latterly in 
enabling the scientific staff to accumulate a great 
store of practical knowledge on which to draw with 
increasing confidence, both for the prosecution of 
their own researches and the solution of the indus- 
try’s minor problems. “Despite, however, the very 
immediate utility of this technical inquiry service, 
it is fully realised that the Station is primarily a 
research organisation working for the benefit of the 
industry as a whole, and that its major purpose 

would be impaired if it were occupied with individual 
inquiries out of proportion to their intrinsic interest 
and to the detriment of the fundamental, often 

long term, investigations which no other institution 

in the country is competent or equipped to under- 

take. The main body of the Report is therefore 

devoted to an account of the general research, at 

present in progress or recently completed, covering a 

surprisingly large range of subjects within the 

purview of engineering. 

One of the most promising series of experiments 

completed during the year under review has been 

concerned with methods of cleaning stone buildings. 

Attention has been directed to limestone and sand- 

stone, which, while both in common use and equally 

susceptible to discoloration in urban atmospheres, 

were found to react very differently to cleansing 

treatment. The more difficult problem was pre- 

sented by sandstones, many types of which become 

completely blackened by soot penetration to an 

appreciable depth, the grime adhering so tenaciously 

(in the case of a sample selected for examination 

from Manchester) that silica grains from the surface 

were found to remain discoloured even after being 

boiled in hydrochloric acid or in caustic soda. No 

ordinary method of cleaning gave satisfactory 

results, and the conclusion has been reached that 

it will usually be necessary to scour the stone with 

carborundum or to re-tool the surface in order to 

restore a clean appearance. In the case of lime- 


stones, however, where the surface dirt accumulated 
on an old building consists of soot and dust mixed 





1936. H.M. Stationery Office. [Price 48. net.] 


products of 


with carbonate and sulphate of lime 





450 





{Ocr. 22, 1937. 














decomposition of the stone—it has been found in | substance, now in commercial production in this 
most cases completely effective to direct a spray of | country, has been subjected to an investigation at 
water on to the surface for a period depending on | the Station, embracing weathering tests, immersion, 
the nature and condition of the stone, and after-| heating and other tests, with satisfactory results. 
wards to remove the softened incrustations with a| These, in conjunction with strength tests of Port- 
soft brush and auxiliary water hose. In still air|land cement concrete, including foamed slag of 
one spray discharging a relatively small quantity | various degrees of fineness, have led to the conclu- 
of water will cover some 20 sq. ft. of surface, the | sions that the material is stable and enduring, has a 


period of application varying from half an hour for| cementitious value, and generally constitutes a} 
Cotswold limestone to two hours in the case of a| good lightweight aggregate, which should prove 


The great advan- | valuable for many building purposes. 
tage claimed for this treatment is the complete | In addition to the mechanical and durable prc- 
assurance that it will not damage the stone, whereas perties of materials, which are obvious subjects for 
chemical cleaning agents, commonly of an alkaline | research, the Station is concerned also with general 
nature like caustic-soda solution, or hard wire- problems of paint application. Here the mutual 
brushing, which is necessary in the absence of @| interaction between the paint and the material is a 
preliminary softening treatment, are found to point of first-rate importance, and, for the most 
impair the stone permanently and accelerate its part, in consequence, the work is conducted in 
decay. Even as compared with steam cleaning, | collaboration with the Research Association of 
which at least gives satisfactory results, the water] British Paint, Colour and Varnish Manufacturers. 
spray method of cleaning limestone has the advan-| The most prominent question at present being 
tages of being less laborious and expensive. studied relates to the decoration of plaster and 
Among the investigations relating to building | cement, and conclusive evidence has been found 
materials, which have been completed during the |of the reasons for such defects as the softening, 
year, is a thorough examination of the effects of | stickiness and bleaching of oil paint films applied 
frost, initiated at the Station and continued at} to Portland cement or lime plaster surfaces. The 
Cardiff University by Professor W. N. Thomas. | inference from these studies, that calcium sulphate 
The main source of damage, of course, is the volu- | plasters, used without the addition of lime, should 
metric expansion, amounting to about 9 per cent.,| have no deleterious chemical action on paint, has 
due to the conversion of water to ice, and it is| been substantially confirmed, but the experiments 
only when ice is formed within the body of the | which demonstrated this result have revealed that 
material, and without the possibility of extrusion | other difficulties remain to be surmounted, notably 
into the unfilled pores of an unsaturated substance, | that of securing an adhesion of paint to caleium 
that serious damage occurs. Considerable attention | plaster adequate to prevent peeling, blistering or 
has consequently been necessary to the corre-| flaking. In many cases the failure of the paint is 
spondence between frost damage and the charac-|ascribable to the presence of moisture in newly 
teristics of porosity, and the changes produced | plastered walls, but so many contradictory instances 
have been found to vary quite markedly, both in| of good paintwork on fresh plaster and indifferent 
this and other respects, according to the number | painting on dry plaster have come under notice 
of repetitions of the freezing-thawing cycle. As/ that a thorough study of the adhesion problem has 
regards porosity, the general effect of repeated | recently been initiated. As a means of measuring 
freezing is found to be an increase in the size of | the adhesion of paint on plaster, for comparative 
the larger pores and, to a less extent, a breakdown | tests, a block of maple wood is glued to the paint 
of the walls of the micro-pores of larger size, leading | film and the force required to pull it off serves as a 
eventually to an augmented porosity of the material | satisfactory measure of the factors under investi- 
as a whole with a consequently decreased resistance | gation. Actually the nature of the fracture is 
to disintegration. Permanent change in linear! proving to be even more valuable than the magni- 
dimensions is strikingly dependent on the number | tude of the separating force, since in many of the 
of freezing repetitions, the linear strain of a sample | paint-plaster combinations already tested, the 
of Box Ground limestone, for example, being three | plaster itself has been found to fail rather than the 
times as great after ten cycles as after the first | superficial paint film. 
freezing. In this connection a further point worth | mented by tests for hardness, hydration and degree 
emphasis is that the important factor in producing | of paint penetration, an extensive range of paints 
freezing strain is not the actual water content of a|and plasters is being studied, the plasters being 
building stone, but the degree of saturation, i.e.,| of the calcium sulphate, anhydrous, or retarded 
the relation of the volume of water present to the | hemi-hydrate types. Attention is being given to 
wetted pore space, and the experiments have shown | variations in the mode of application and age of 
that while little cumulative effect follows from|the plasters, and to the nature of the backing, 
repeated freezings when the saturation is below | e¢.g., wooden lathing or brickwork, to which the 
80 per cent., extensive damage can ensue from a| plaster itself adheres. A research of this compre- 
few freezing cycles on more completely saturated | hensive character will evidently take a long time 
materials. A final conclusion of practical interest |to complete, but among the indications already 
relates to the rate at which freezing takes place, the | apparent may be mentioned the penetration of the 
results of experiments on different classes of building | linseed oil from the paint into the surface layers of 
stone being to demonstrate that the more rapid | accelerated anhydrous plasters, leading to a weak, 
the freezing the greater the strain produced. The | friable skin, sometimes as much as yy in. thick, 
actual rate of formation of ice, as distinct from the | which comes away comparatively readily along with 
rate at which the previously liquid water, or the | the paint film. 
ice subsequent to crystallisation, is cooled, appears| Among a great number and diversity of investi- 
to be the major factor at issue here, the presump- | gations directed towards improving the strength of 


dirty sample of Portland stone. 























tions being that it is the expansion on crystallisation | structural materials, one of great interest to engin- 


which causes damage and that the extrusion of ice | eers concerns the effects of vibrating methods of 
into unsaturated pore space is restricted by a rapid compaction on the properties of concrete. An 
rate of ice formation. Thus, a large variety of important matter, associated with the general 
building materials exhibit a high degree of frost problem, is the relation between the strength of 
resistance so long as the rate of freezing is sufficiently | concrete and that of test specimens of cement and 
low. sand mortar. Here the experiments of the Station 

The most important new building material at | with a vibration compacting machine, in which the 


|cent. to 50 per cent. 


strength. Interesting results are forthcoming from 
variations in the conditions of the vibration process, 
the optimum acceleration being about 4 g for a 
water : cement ratio of 0-4, decreasing to 1-5 g 
for a water:cement ratio of 0-6.. For mixes 
within this range a high frequency of compacting 
is found to improve the surface finish of the con- 
crete, but for very dry mixes a low frequency 
gives better strength and density. 

As regards concrete structural members, two 
valuable studies are in progress, one concerned with 
the effects of pre-tensioning the reinforcement so as 
to induce an initial compression in the concrete, 
the other directed to the improvement of road slab 
design. In the former of these some promising 
indications have been realised of reduced deflection 
and cracking in moderately loaded beams, although 
on the ultimate strength of the beams at failure, 


| pre-tensioning has been found of negligible effect. 


As regards road slabs, attention is being given to 
much thicker slabs than those of previous tests, 
the middle of the present sample being 10 in. for 
the central length of 22 ft. 6 in., increasing to 15 in. 
over the 5-ft. lengths at each end. For this thick 
slab the deflection is found to be almost directly 
proportional to the applied load, whereas in the 
6-in. slabs previously tested no such proportionality 
existed. For both the thick and the thin slabs, 
however, the interesting feature emerges from 
strain measurements under corner loading that, for 
the purpose of design, part of the slab in the neigh- 
bourhood of the corner may be assumed to be a 
cantilever loaded at the extreme end and having 
no support from the underlying ground. 

One other of the principal structural materials 
has been the subject of an extensive research during 
the past year, in the course of which I-beams, 
respectively of high-tensile and mild steel, have 
been compared on the score of their resistance to 
failure by yielding of the flanges and buckling of the 
web. A very systematic series of tests has been 
carried out, the details of which are in the highest 
degree instructive to structural engineers. For the 
present purpose it must suffice to note that the 
high-tensile steel has proved consistently superior to 
the mild steel by proportions ranging from 40 per 
These figures have subse- 
quently been confirmed by bending tests under 





present being studied is probably blast-furnace slag, 
the utilisation of which as concrete aggregates is 
being explored in co-operation with the British Iron 
and Steel Federation and with the firm of Messrs. 
Holland & Hannen and Cubitts, Limited. The work 


on foamed slags is now largely complete, and atten- 
tion is now being given to air-cooled slags with par- 
ticular reference to the formulation of tests whereby 
unsuitable materials may be detected. A report on 
foamed slag presented to the Iron and Steel | 
Institute was referred to on page 388, ante. 





The | 


frequency and amplitude of the treatment can be 
varied, are showing that the range or scatter of 
results obtained by different operators all attempting 
to make test specimens to a given specification is 
very markedly reduced by the use of the mechanical 
vibrator as compared with the ordinary method of 
compacting by hand. As regards the concrete 
itself, vibrated concrete is now being made with a 
markedly lower water content than is possible by 
hand compacting and standard ramming, yet 
exhibiting nearly 50 per cent. increase in crushing 





uniform bending moment, the average factors of 
safety so determined being 2-32 for mild steel with 


Along these lines, supple- | a working stress of 8 tons per square inch and 
|2-41 for the high-tensile sections with a working 


stress of 12 tons per square inch. 

By way of contrast to the laboratory work on 
which the Station is largely engaged, brief mention 
may be made of the field investigation into the 
strength of a number of existing road bridges. 
which is being carried out on behalf of the Ministry 
of Transport, with the primary object of deter- 
mining whether modifications are desirable in the 
present methods of strength computation. So far, 
six small bridges, varying in span from 13 ft. to 
28 ft., have been tested, the construction being of 
the brick or stone arch type in four cases, and 
involving cast-iron beams in the other two. The 
major value of the investigation resides, of course, 
in the analyses of the measured strains and deflec- 
tions, but these are as yet incomplete and no general 
conclusions can be drawn regarding the main point 
at issue. For the time being, perhaps the most 
interesting feature is the method of loading adopted 
in testing three of the bridges to destruction. A 
pair of 40-ft. steel girders were supported above 
and parallel to the roadway of the bridge on timber 
cribs beyond each abutment. A platform of cross 
timbers between the girders was heavily loaded with 
pigs of lead or cast iron and forces were transmitted 
to the original bridge structure by means of hydraulic 
jacks between the bridge and the girders, the forces 
so applied being measured by noting the strain 
a steel cylinder inserted between the jacks and the 
girders. 

A further noteworthy advance in methods of 
examining building materials has been achieved 
during the year by the development of a method 
of determining Young’s modulus from the frequency 
of flexural vibration. The specimen, in the form of 
a bar of uniform cross-section, is supported at the 
nodal points (0-224 xX length from either end) on 
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sponge-rubber pads and vibrated by a light hammer 
blow. Asmall piezo-electric crystal cemented to the 
middle of the sample serves, in conjunction with a 
cathode-ray oscillograph and an amplifier, to indicate 
the fundamental frequency for the condition of a 
bar free at both ends, from which, with a knowledge 
of the dimensions and density of the specimen, the 
elastic modulus may be readily computed. Apart 
from its general convenience, the method offers the 
important advantage of being applicable not only 
to fairly rigid materials like brick or tile, but also 
to substances such as pitch and asphalt, which are 
distinguished by a very high internal friction. 

A feature common to the activities of the Building 
Research Station so far mentioned is their primary 
concern with the viewpoint of the builder, the best 
interests of the client being, of course, always 
assumed as the ultimate object. But there is 
another side of the Station’s work, concerned 
directly with the efficiency of buildings from the 
standpoint of the user, and embracing such matters 
as heating, lighting, ventilation, sound-proofing and 
fire resistance, in which striking progress is being 
achieved. The importance attaching to this class 
of investigation may be judged by the opening, 
last year, of a well-equipped heating laboratory, by 
the aid of which an extensive programme of work, 
Supervised by a Joint Committee of the Building 
and Fuel Research Boards, will be conducted into 
methods of heating, the interaction between heating 
and ventilation, and aspects of building construction 
of interest to heating engineers. The laboratory, 
briefly, comprises an internally-plastered brick test 
room enclosed within an outer room whose wall 
temperature can be heated or cooled by a finely 
regulated supply of hot or cold calcium brine. In 
addition to the boilers and refrigerators required 
for this purpose, the permanent equipment of the 
heating laboratory includes a ventilating plant 








and an elaborate system of devices for temperature 
measurement and control. Initial studies are now 
in progress of conventional and modified types of 
domestic hot-water radiators. Previous work, on 
such matters as the heat requirements of houses 
and the characteristics of different building materials 
in relation to heat transmission through walls, 
floors, roofs, and windows, will be continued with 
existing apparatus. Valuable data have recently 
been obtained in these directions, notably in con- 
nection with the influence of windows in cooling 
buildings during the night, with the accurate 
measurement of wall temperatures in rooms, and 
with the exclusion of solar heat. Other studies of 
ventilation systems have included a review of the 
available information relating to the value and 
design features of vanes inserted to reduce the 
resistance to air flow offered by abrupt elbows and 
right-angle bends in ventilating ducts. Finally, as 
regards the acoustics of buildings, attention is being 
directed towards means of suppressing and isolating 
the impact noises which have proved so serious a 
source of discomfort to the occupants of flat dwell- 
ings. The accumulated experience of the Station 
serves to emphasize the great importance to archi- 
tects of giving due attention to noise prevention 
from the very outset of building design. It is 
realised that the utmost that can be done in the 
direction of suppressing or isolating sources . of 
noise may prove inadequate, and it is to counter 
the last stages of an urgent problem that such work 
as the development of a successful and practical 
rubber-supported floor is now in progress at the 
Station with the co-operation of the National 
Physical Laboratory. 

With regard to the annual report as a whole, 
the impression gained is that of steady development 
and growth in practically every branch of the science 
and practice of building. Collaboration with an 
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increasing number of other research bodies is 
evidently having excellent and mutually beneficial 
results, and indications are not wanting that the 
Research Station tends to give on the whole more 
than it receives in this way. It is hardly too much 
to say that the outcome in the not far distant 
future will be a state of knowledge relating to 
building and building materials such that tested 
performance rather than mode of construction can 
be regarded as the basis of building specifications 
and regulations. 








THE STEEL HEAT - TREATMENT 
DEPARTMENT OF MESSRS. THE 
DARLINGTON FORGE, LIMITED. 


FounbEp in 1845 on quite a small scale, on a site 
occupying about an acre, the firm of Messrs. Darlington 
Forge, Limited, has since that date steadily built up a 
high reputation for the manufacture of structural castings 
and forgings for the shipbuilding, electrical and general 
engineering industries. In this connection it may be 
recalled that the Company was associated with the 
construction of the S.S. Mauretania, Lusitania, Aqui- 
tania and Majestic, H.M.S. Nelson, and other well- 
known vessels, and, more recently was responsible for 
some 600 tons of structural steel castings for the Queen 
Mary, including the stern frame, shaft brackets and the 
rudder frame. Moreover, the four main bearings of 
the Sydney Bridge, each weighing 300 tons, were 
produced at Darlington. In 1930, Messrs. English 
Steel Corporation, Limited, Vickers Works, Sheffield, 
acquired the Darlington Forge, at a time when the 
heavy steel industry was in a depressed condition, and, 
unfortunately, owing to the continued slump in the 
shipbuilding and engineering industries it became 
necessary to close down the works in 1932, The 
Company, however, was reconstructed under the same 
name in 1933, and Messrs. English Steel Corporation 
decided to re-open the works immediately trading 
prospects justified such a course, meanwhile carrying 
out, at their Vickers Works, Sheffield, such orders as 
were received for work suitable for Darlington. In 
January of last year it was found possible to re-start 
the Darlington plant, and, in view of the considerable 
progress which had been made in the application of 
scientific heat-treatment to large steel forgings and 
castings, necessitating accurately-controlled tempera- 
tures, it was decided, in addition to reconditioning the 
buildings and equipment, to instal an entirely new 
heat-treatment department. 

The furnaces installed in the new department have 
been specially designed to deal with the wide variety 
of castings and forgings produced, and comprise a 
vertical electric and a horizontal bogie electric, and 
five horizontal bogie producer-gas fired furnaces. The 
general lay-out of the department is shown in Fig. 1. 
The vertical electric furnace has an electrical rating of 
500 kW, and is capable of dealing with forgings 30 ft. 
long and 2 ft. in diameter. It is installed below the 
floor level in a water-tight caisson, 17 ft. 6 in. in 
diameter. While the furnace has a range of tempera- 
ture up to 1,000 deg. C., it is normally used for heating 
forgings up to 850 deg. C., for the oil-hardening opera- 
tion. 

The furnace is provided with cast Nichrome-alloy 
heating elements which are divided into eight zones, 
the temperature of each of which is separately and 
automatically controlled so that the whole furnace 
is maintained at an even temperature. We under- 
stand that the temperature in any part of the furnace 
is guaranteed not to vary more than + 5 deg. C, from 
any set temperature. The furnace is closed at the 
top by a hand-operated sand-sealed sliding cover, 
maintained in position by a counterweight. 

The horizontal bogie electrical furnace is shown on 
the left in Fig. 2, page 458. It has an electrical rating of 
330 kW, and, like the vertical furnace, has a tempera- 
ture range up to 1,000 deg. C. At the present time, 
however, it is being used for tempering operations at 
650 deg. C.; it is capable of dealing with forgings 
30 ft. in-length. The heating elements are in the form 
of rolled Nichrome-alloy strip, divided into five zones, 
the temperature of each of which, as in the case of 
the vertical furnace, is separately and automatically 
adjusted in order to maintain uniform conditions 
throughout the length of the furnace. As is the case 
with all the bogie furnaces on the plant, the bogie is 
driven in and out of the furnace by means of an endless 
chain running in a trough in the centre of the bogie 
track and worked by an electric motor. The sides of 
the bogie are effectively shut in, while it is in the 
furnace, by a trough sand seal, while, as will be seen 
in Fig. 2, the door is raised and lowered by a hand- 
operated winch. Electric current is supplied to the 
department at 6,000 volts, and is transformed down 
to 350 volts for the horizontal furnace and to from 





75 volts to 100 voltu for the vertical furnace. Both 
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electric furnaces were supplied by Messrs. Birmingham 
Electric Furnaces, Limited, Birlee Works, Tyburn- 
road, Erdington, Birmingham. 

Of the five producer-gas fired furnaces, three are at 
present in commission, the remaining two not yet 
heing finished. One of the latter, shown at C in Fig. 1, 
au double-ended bogie furnace of the air-regenerative 


type, 45 ft. in length, by 8 ft. wide, by 7 ft. 6 in. high, | 


and designed for loads up to 150 tons, is almost com- 
pleted. This furnace will be employed for the straight 
annealing and normalising of castings and forgings. 
The other furnace, the building of which is being 
actively pushed forward, is of the single-ended bogie 
air-regenerative type ; it is indicated at E in Fig. 1. It 
is 40 ft. long, by 8 ft. wide, by 7 ft. 6 in. high, is designed 
for loads up to 140 tons, and will also be used for 
normalising and straight annealing operations. 

Two of the three gas-fired furnaces now in service 
are shown in Figs. 2 and 3. Both are of the single 
ended air-regenerative type, the regenerators, following 


the usual practice, being arranged below the furnaces. | 


A row of vertical ports is arranged along each side of 
the furnace, the pre-heated gas entering from one row 
of ports and the flames, passing up the wall, along the 


roof, and down the ports on the opposite side of the | 
Reversal of the | 
The furnace seen | 


furnace to the regenerator chamber. 
gas takes place at regular intervals. 
on the right in Fig. 2 is that shown at D in Fig. | and 


is designed for loads up to 140 tons. It is 25 ft. 


long, by 6 ft. wide, by 6 ft. high, and is employed | 
up to} 


for special air and general heat-treatment 
about 880 deg. C. In common with the other pro- 
ducer-gas fired furnaces of the plant, the doors are 
electrically operated, while the bogie is provided with 
lateral sand-filled trough seals similar to those of the 
horizontal electric furnace. The bogie is furnished with 
a large number of wheels to secure stability and rigidity, 
and the method of coupling the endless-chain driving 
mechanism to the bogie is indicated in Fig. 3. This 
illustration shows the other air-regenerative furnace 
mentioned at the outset of this paragraph. It is 
to be seen at Fin Fig. 1, and is 24 ft. long, by 16 ft. wide, 
by 10 ft. high, being designed for loads up to 150 tons. 
It is now employed for annealing large ingots and for 
re-heating gear-wheel rims. The third gas-fired furnace 
at present in service is of the single-ended non-regene- 
rative type, the bogie being designed to carry loads up 
to 175 tons. 
in length, 9ft. Gin. in width, and 7 ft. in height, being 
used for normalising and straight annealing. 
design of the gas ports of this furnace is similar to 
that adopted for the regenerative furnaces, the only 
difference being that the gas enters the furnace from 
both lateral rows of ports, the flames meeting along 


the centre of the roof. All the five producer-gas 
fired furnaces have been supplied and built by 
Messrs. Priest Furnaces, Limited, Middlesbrough. 


In the case of all the furnaces the temperatures are 
shown on indicators, situated in a central office, and 
a continuous record can be obtained from any furnace 
by means of Cambridge recording instruments. 

Adjacent to the vertical electrical furnace is arranged 
a vertical ol-quenching tank, while a conveniently 
situated rectangular oil-dipping tank is also provided. 
An oil-cooling plant, comprising oil and water pumps 
and a Serck oil cooler has been installed. The heat- 
treatment shop is served by a number of low-level 
cranes, and, on a high-level track, runs a 20-ton crane 
serving the vertical electric furnace and arranged for 
oil dipping forgings at a speed of 300 ft. per minute. 
Gas for the furnaces is supplied by two 60-cwt. Morgan 
gas producers furnished with mechanical coal-handling 
plant comprising an underground coal bunker, a coal 
elevator, conveyors, and two overhead bunkers for 
discharging the coal direct into the two producers. 

In addition to the furnaces installed in the new 
heat-treatment department, several large pit and 
bogie furnaces are provided in the foundry and forge 
departments of the works. The heavy steel foundry 
consists of four bays served by seven overhead travelling 
cranes ranging in capacity from 100 tons to 40 tons. 
Several jib cranes are also installed at various points, 
while the shop is equipped with drying stoves, mould- 
ing machines, and tackle adapted to heavy casting 
work. The light foundry comprises three bays, served 
by four overhead canes, one being of 30 tons, and 
the other three each of 15-tons capacity. The fettling 
shops are adequately equipped with sand-blast, 
compressed-air and other services. The equipment of 
the forge shop includes four presses ranging from 
1,500 tons to 3,000 tons, and capable of dealing with 
ingots up to 100 tons in weight. This shop is served by 
eight overhead travelling cranes, the largest having a 
capacity of 200 tons. The steel used in both the heavy 
foundry and the forge shops is provided by two acid 
open-hearth furnaces, one of 60-tons and the other of 
40-tons capacity, housed in the steel foundry. Two 
3-ton Stock converters supply steel to the light foundry. 
The machine shops of the works cover an area of 


approximately 12,000 sq. yds., or nearly 2} acres, and, | 
for the most part, are structures of modern design, | Mr. J. 





It is shown at A in Fig. 1, and is 65 ft. | 


The 
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| equipped with modern machines and tackle suitable for 
| machining the heaviest castings and forgings produced 
on the plant. 

We are informed that since the re-opening in 1936, 
ja sum of 300,0001. has been expended in re-equipping 
the works and installing new machine-tools and plant, 
including the new heat-treatment furnaces described 
above. The works now cover 38} acres and about 
1,100 men are employed, many of whom, it is gratifying 
to note, were employees of the old Company. The 
technique and experience acquired by them in the 
high class of work turned out has thus been retained, 
and is proving of service in the production of steel rolls, 
forgings and castings for the shipbuilding, electrical and 
engineering industries, on which the works are at present 
employed to capacity. 











EXHAUST-GAS CONDITIONER 
FOR DIESEL LOCOMOTIVES. 


Waite the Diesel locomotive is now firmly estab- 
lished for certain classes of work, objection has some- 
times been taken to its use in inflammable areas owing 
to the possibility of the emission of sparks from the 
exhaust, and in confined areas owing to the danger of 
air-contamination by the exhaust gases. Both dangers 
are actually somewhat remote. Dealing with the fire 
danger first, the possibility exists of particles of red- 
hot carbon becoming detached from the cylinder head 
or piston crown when the engine is in a dirty condition 
and on heavy load, and it is obvious that this consti- 
tutes a very serious objection to the use of Diesel units 
in such places as petroleum stores or explosive factories, 
It may be noted that, apart from this risk, the Diesel 
engine is exceptionally safe, as a lighted match may be 
dropped into the fuel employed without danger of 
igniting it, and as only air is drawn in through the 
inlet manifold, there is no possibility of flame propa- 
gation back to the air inlet. Further, should an inlet 
valve break or hold up, compression will at once be 
lost and combustion will not take place. Finally, 
in the case of a faulty exhaust valve, unburnt fuel 
passing into the exhaust pipe cannot form an explosive 
mixture with the danger of a backfire. As regards the 
danger of air contamination from the exhaust, the 
percentage of carbon monoxide in the exhaust gas 
is under 0-1 per cent. so long as the engine is in 
anything like reasonable condition, and this should 
be regarded as essential even in ordinary locomotive 
practice. This percentage of carbon monoxide may 
be entirely disregarded if there is any ventilation at 
all. A content not exceeding 0-015 per cent. in the 
atmosphere may be considered safe, and a simple 
calculation will show that in underground workings 
even where there is no forced ventilation, this percen- 
tage will not be exceeded for a very considerable period. 
Apart from the question of carbon monoxide, however, 
extreme discomfort may be caused by the presence of 
aldehydes in the exhaust, and the problem of exhaust- 
gas conditioning really resolves itself into the washing 
out of the aldehydes and the removal of hot carbon 
sparks. 

Several types of washers and scrubbers have been 
devised to overcome these objections, but have suffered 
from the disadvantage that the heat carried, over to 
the exhaust very quickly evaporates the water in the 
washer. It is stated that this difficulty is effectively 
overcome in the exhaust gas conditioner developed by 
Alcock, and applied to Diesel locomotives 
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ranging from 20 h.p. to 200 h.p. by Messrs. The Hunslet 
Engine Company, Limited, Hunslet Engine Works, 
Jack-lane, Leeds, 10. The conditioner is shown dia- 
grammatically in the accompanying drawing. It will 
be seen that after leaving the engine, the gas passes 
through the pipe r to a change-over valve a. This 
valve enables the driver to cut out the conditioner, 
allowing the gas to pass to the atmosphere through the 
pipe «, and thus saving water wastage, if and when 
the locomotive is travelling outside the dangerous 
area. The valve is never fitted where the fire danger 
is acute, in case the driver should fail to operate it 
again when re-entering the dangerous area. As it is 
possible for a Diesel engine to run in the reverse of 
the normal direction, or even to be driven in reverse 
through the transmission, air may be drawn into the 
cylinders through the exhaust manifold. It is essential 
that, in such circumstances, water from the conditioner 
shall not be drawn back into the engine ; to ensure this 
a valve to break the suction is required. This valve is 
shown at 5b, and it will be seen that a water seal is 
provided when the engine is operating normally, this 
seal preventing any possibility of the exhaust gas 
reaching the atmosphere. After passing over the 
branch pipe leading to the valve, the gas enters « 
cooling chamber c. The purpose of this chamber is to 
reduce the temperature of the gas, and thus save as 
much evaporation of the conditioning water as possible. 
The chamber is provided with internal bafties, and 
outside cooling fins located in the air stream. After 
leaving the cooling chamber, the gas passes to the 
conditioning chamber proper, where it impinges with 
some force on the lower water surface at d and all 
sparks are immediately quenched. The gas then 
bubbles under the separation plate at e, and passes 
through materials at f which ensure a thorough scrub- 
bing action and the removal of the aldehydes. The 
gas then rises up into the chamber g, and is made 
to sweep over the corner baffle in such a way as to 
strike the surface of the auxiliary safety reservoir /. 
This reservoir serves as a final trap for any particles 
which may be in suspension in the gas, but is mainly 
useful when the water level has accidentally dropped 
below the normal minimum level as explained later 
Leaving the conditioner, the gas passes into the 
chamber j, and is finally mixed with fresh air in the 
Venturi swirl chamber at & and I. 

With this conditioner, the water is stated to be 
evaporated much more slowly than previously. Con- 
siderable evaporation does take place, however, and 
the make-up water is automatically supplied from the 
reserve tank n by the filler pipe m. The reserve tank 
is fitted with an interconnected link mechanism, %° 
that the filler cap can only be removed when the 
stop cock q is closed. <A sight gauge o is provided to 
militate against the possibility of running short of 
water, but further provision is made against this 
contingency. It has been demonstrated by experiment 
that while water evaporates quickly if the exhaust gas 
is passing through it, it evaporates only slowly when 
the gas merely impinges on its surface. If, through 
negligence, the locomotive continues in service for 


| some considerable time after fresh water should have 


been taken in, and, finally, thie level is reduced to 
that normally existing in chamber d, the materials at / 
will be dried out. These must consequently be of the 
non-inflammable type. Although the thorough serub- 
bing and washing action has been lost, the surface 
impact and quenching action due to the nozzle at d 
on the remaining water surface will still occur. If 
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in passing through the dry material at.f the gas picks 
up any small particles of carbon previously left, these 
will be adequately dealt with by the surface impact 
due to centifugal force on the water surface at h. 
Furthermore, evaporation will now have almost 
entirely ceased, and the water levels at d and A will 
remain effective over a long period. For the most 
dangerous conditions, an explosive-proof grille, similar 
to that on the inlet, is attached to the outlet from the 
conditioner. In addition to the provision of this 
apparatus, all auxiliary equipment is protected. The 
electrical equipment is totally enclosed, and friction 
materials are used for the brake blocks and also to 
cover the buffer heads to prevent the slightest possi- 
bility of a spark being struck. As a final precaution 
against the most dangerous conditions, the complete 
locomotive is totally enclosed and supplied with air 
through a battery of flame-proof grilles, so that even 
in the event of engine damage through a piston seizure 
or similar cause, there is no possibility of a flame or 
hot parts reaching the atmosphere. 








LABOUR NOTES. 


A CONFERENCE took place in London, on Thursday 
last week, between representatives of the Engineering 
and Allied Employers’ National Federation and 
representatives of the Engineering Joint Trades, con- 
sisting of the Confederation of Engineering and Ship- 
building Unions and the Foundry Workers, for the 
purpose of discussing the claim of the unions to nego- 
tiate on behalf of apprentices, boys and youths. It 
was mutually agreed that the following be recom- 
mended for acceptance by the constituents of both 
sides :—‘‘ (a) The employers’ committee are prepared 
te recommend to the Federation that they should agree 
in principle to the recognition of the right of the unions 
to negotiate in respect of apprentices, boys and youths, 
subject to such reservations of machinery and scope as 
may be mutually agreed upon; (b) but for the pur- 
poses of consultation and further consideration of 
proposals, this conference be adjourned to meet again 
within one month from this date. Arising out of this 
agreement, the unions will instruct their members 
that there must be no stoppages of work or irregular 
action in relation to these matters while they are under 
consideration.”” Similar terms, it is understood, were 
agreed upon ata conference between representatives 
of the Engineering and Allied Employers’ National 
Federation and representatives of the Amalgamated 
Engineering Union. The Amalgamated Engineering 
Union is acting independently of the Confederation of 
Engineering and Shipbuilding Unions. 





The writer of the editorial notes in the October issue 
of the Amalgamated Engineering Union’s Journal, 
which was published, of course, before the conference 
mentioned in the preceding paragraph, took place, 
says :—‘‘ The employers are now appealing to us to 
help them in a settlement of the disputes which have 
arisen. Such would have been unnecessary had they 
appreciated earlier how unwise it is to endeavour to 
negotiate with a body having no central organisation.” 
Engineering employers, generally, will, no doubt, be 
glad to have this semi-official testimony to the value 
of collective bargaining on a comprehensive national 
scale. They may, however, regard it as inconvenient 
that, in these negotiations, Broadway House has, 
apparently, to deal with two “ central bodies.” 





As was mentioned in these notes a week or two ago, 
the executive of the Mineworkers’ Federation of 
Great Britain are of a mind to explore the possibilities 
of a statutory shortening of the working day before 
pressing, as the recent national delegate conference 
instructed them to do, for an increase of wages. 
With this object in view, they had a long discussion 
on the subject on Friday of last week with the Secretary 
for Mines. Captain Crookshank intimated at the 
close of the conference that he would give the arguments 
laid before him “ his earnest consideration.” 


_ The result of the voting on the Tinplate Pension 
Scheme is deplored by the writer of the editorial notes 
in the October issue of Man and Metal, the journal of 
the Iron and Steel Trades Confederation. “ It makes 
one wonder,” he says, “ whether the demand that 
adequate provision should be made for the retirement 
of the older workers in industry has any real substance 
or desire behind it. Here was a scheme which, in 
comparison with other schemes for a similar contribu- 
ton, made generous provision for the retirement of 
workpeople past 65. In addition, it would have 
provided opportunities of promotion for the younger 
people which have been sadly lacking for many years. 
But, apparently, the majority of workers in the tin- 
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because a great opportunity, which is not likely to 
recur in this generation, has been thrown away.” 


Speaking at a luncheon in London on Thursday 
last. week, Sir Walter Citrine, the general secretary of 
the Trades Union Congress, said that the unions were 
doing their utmost to promote collective bargaining 
and prevent unofficial strikes. Without the collective 
system of bargaining industry would be a cockpit 
and conflict the rule and not the exception, as it was 
to-day. The discipline of the unions was entirely 
voluntary. They had no. compulsory powers, and it 
was only their belief in the justice of the machinery 
of collective bargaining that restrained their members 
from acting in an irresponsible way. Testimony to 
the common sense of employers and workpeople alike 
was to be found in the fact that the number of days 
lost through labour disputes had become almost 
microscopically small in. recent years. In 1919, 
30,000,000 working days were lost as a consequence of 
disputes. In 1926, when the greatest dramatic episode 
of our industrial history took place, the figure jumped 
to 162,000,000. Last year the total was below 
2,000,000. 


Industrial News, which is published periodically 
“for the use of the Press’ by the Publicity Depart- 
ment of the Trades Union Congress General Council, 
states that “ excellent progress” has been made in 
organising the survey of industrial London “ with a 
view to unionising the industries and trades over the 
whole of the Metropolitan area.’ Preliminary con- 
ferences have been held by the Trades Councils in a 
number of areas and survey commissions have been 
appointed and “ arrangements made for a thorough 
investigation of the industrial position and the present 
state of trade-union organisation.”’ Information is 
being collected to show the number of industrial and 
commercial concerns in each area, the nature of the 
trade or type of manufacture carried on, “and the 
degree of trade-union organisation existing amongst 
the workers employed by them.” A consultative 
conference of all members of local survey commissions 
is shortly to be held. 

The number of unemployed members of the United 
Patternmakers’ Association, in September, was 103, 
an increase of 30 as compared with the figure for 
August. The membership increased from 11,102 to 
11,129 ; at the beginning of the year, the total was 
10,671. In September, 248 members were on sick 
benefit and 673 on superannuation benefit. 





According to the Bulletin of the State of New York 
Department of Labour, Mr. Elmer F, Andrews, the 
Industrial Commissioner, has warned insurance com- 
panies and insurance agents who are employers and 
who are contributing under the Unemployment 
Insurance Law, that a specific form of contract, made 
with an agent, may not exclude the agent from classifi- 
cation as an employee for whom contributions have 
to be paid. The reason for this declaration was, it 
seems, that at a convention of the Federation of 
Insurance Counsel the delegates were advised that 
insurance companies put agents under specifically- 
drafted contracts, in order to avoid payment of un- 
employment insurance taxes, 


The Union of Post Office Workers submitted last 
week to the Director General of the Post Office, Sir 
Thomas Gardiner, a claim for increased wages for all 
Post Office workers in the manipulative grades. In a 
general submission on the facts put forward, Mr. J. 
Paterson, the assistant genera] secretary of the union, 
claimed that the time was ripe for a proper assessment 
of wages, and intimated that his organisation was 
prepared to negotiate and to continue negotiations so 
long as there was a prospect of agreement. If, how- 
ever, he added, it appeared at any time that agreement 
was impossible, arrangements should be made for 
reference of the claim to the Industrial Court. The 
Director General assured the representatives of the 
union that the case submitted would receive careful 
consideration. 





In a recent study of the unemployment situation in 
Germany, Mr. Wagemann, president of the Institute 
for Business Research, expresses the opinion that there 
is a relatively easy solution of the problem of the lack 
of skilled workers. The possibility of increasin 

employment by a further reduction of the number of 
unemployed he believes to be very small. Of the 
776,000 persons registered in the employment exchanges 
at the end of May as unemployed, 260,000 were only 
partly suitable for employment, many of them being too 
old and others unfit by reason of physical, mental or 
moral deficiencies. Of the remainder, only some could 
be used to increase the number of employed workers ; 





plate trade are not interested in this. 


It is a pity, 





The actual nwober of 
only a few hundred 


changing their employment. 
unemployed was, therefore, 
thousands. 


Moreover, Mr. Wagemann goes on to say, the 
statistics show that while the number of unemployed 
fell by 5,200,000 from January, 1933, to May, 1937, 
the number of employed workers rose during the same 
period by more than 7,300,000, i.e., by 2,100,000 more 
than the diminution in the number of unemployed. 
This surplus is due on the one hand to the increase 
in the population, the return to Germany of the Saar 
territory and the disappearance of invisible unemploy- 
ment, and on the other hand to the entry into the 
category of workers and salaried employees of persons 
coming from other social classes and recruited in order 
to replace workers called up for military and labour 
service. The total volume of available labour thus 
presents a considerable measure of elasticity as a result 
of the fact that when the possibilities of employment 
improve an increased reserve of labour tends to swell 
the ranks of workers and salaried employees. 


According to the weekly organ of the International 
Labour Office at Geneva, work on Germany’s new 
motor roads is being accelerated. At the end of 1936, 
1,087 km., it is stated, had been thrown open, as against 
108 km. at the end of 1935. At the end of July last, 
the number of kilometres thrown open had risen to 
1,422 and work had been begun on 4,917 km., repre- 
senting 71 per cent. of the total length'of the system 
envisaged. The number of working days spent on 
motor-road construction has risen from 37,040,000 in 
1935 to 65,620,000 in 1936. The maximum number 
of workers employed by the contractors was 121,668 in 
June, 1936, as against 113,100 in July, 1935. This 
year, however, the numbers have fallen, and at the 
end of July stood at 98,915. This diminution is, it is 
stated, a consequence of the shortage of workers, and 
it has led to an increased use of machinery. Up till 
June 30 this year the total cost of motor-road 
construction was 1,673,;400,000 marks, of which 
1,347,600,000 marks had been paid to the contractors. 


The Monthly Review of the United States Depart- 
ment of Labour states that in a recent study of gold 
placer mining as a means of mitigating unemployment, 
the conclusion was reached that this field offered little 
economic security and, with some exceptions, fell 
short of providing reasonable minimum standards of 
living. During the depression, it appears, many of 
the jobless migrated to gold-fields in California and 
other Western States, in quest of a livelihood, This 
movement increased as rumours multiplied that gold 
was being recovered, and as its price rose to 35 dols. 
per ounce. In 1935 more than 28,000 persons were 
engaged in small-scale placer mining in the United 
States, a working force almost double that required 
for iron-ore mining in the same period, and more than 
three times the number required in mining copper in 
the United States in 1934. The average number of days 
worked during the year by the 28,000 miners, each of 
whom made at least one sale to a bullion purchaser, 
was 45. The miners’ average daily gross income for 
the 45 days was 1-60 dols., and the average gross 
income for the year from this source was 72 dols, An 
unknown number of those who undertook placer 
mining found no gold at all. These figures indicate, 
the Review states, that no serious consideration should 
be given to the reiterated proposal that large groups 
of the jobless be transferred to the western gold- 
fields so that they might become self-supporting. 





At its annual meeting the Northern Collaboration 
Committee, on which the political and trade union 
movements of Denmark, Finland, Iceland, Norway, 
and Sweden are represented, passed an_ interesting 
resolution on the subject of the shorter working week, 
It declared that the Northern Labour movement was 
prepared to take both political and trade-union action 
calculated to promote the efforts to establish a shorter 
working week, and proceeded as follows :—* Fully 
aware of the difficulties that a direct transition to the 
40-hour week may entail for industry, and taking 
into account the effects this may have on the workers’ 
standard of living, the Committee suggests the possi- 
bility of introducing the reduction of hours by stages, 
as regards both the number of hours and the field 
covered. The Committee expresses the hope that 
the Governments of the Northern countries will devote 
profound attention to the hours-of-work question, and 
that they will give serious consideration to the question 
of a further reduction of hours, not least in view of 
the effects of the pace of modern working processes 
and rationalisation on the human factor in production. 
At the same time, the Committee vigorously stresses 
the importance of protecting by legislation the interests 
of those groups of workers which have so far been 





almost half were workmen who were continually 





neglected as regards the regulation of hours of werk.” 
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THE STAGSHAW BROADCAST 
TRANSMITTING STATION. 


On Tuesday last, October 19, Her Grace the Duchess 
of Northumberland formally opened a new trans- 
mitting station which has been constructed by 
British Broadcasting Corporation at Stagshaw, 5 miles 
north-east of Hexham and 16 miles west of Newcastle- 
on-Tyne. The station, which supersedes the old 
low-power transmitter at Newcastle-on-Tyne, is of 
60-kW capacity, operates on a w avelength of 267-4 m., 
and is intended to provide an improved Regional 
programme service in an area comprising the counties 
of Northumberland and Durham, and the eastern parts 
of the counties of Cumberland and Westmorland. The 
building, which is a single-storey structure, is of brick 
of modern design, and is generally similar in plan to 
those of the Lisnagarvey and Burghead stations, which 
have been described in our columns previously. The 
aerial is also similar to that at Burghead, which was 
417 of our 142nd volume (1936). 


illustrated on page 
type, and consists of an 


It is of the mast-radiator 
insulated steel lattice mast, 475 ft. in height, mounted 
on a concrete plinth, 10 ft. high. The mast is sur 
six equally-spaced arms which form a 
ring, and are hinged so that the effective 
of the ring can be altered to obtain the 
electrical constants for the wavelength em 
ployed. The hinged arms are operated from a platform 
on the mast. The mast is supported by three groups 
of three stays, spaced in planes at 120 deg., one stay 
of each group being attached near the top of the mast, 
and the other two stays of each group at intermediate 
points. Each stay is, of course, broken up by insulators. 
Near the is the aerial-transformer 
house containing the aerial-tuning circuits and the 
termination of the feeder line from the transmitter 
The mast radiator was constructed by Messrs. Radio 
Communication Company, Limited, and the concentric 
Messrs. Marconi’s Wireless Telegraph 


mounted by 
eapacity 
diameter 


correct 


base of the mast 


feeder lines by 
Company, Limited 

The transmitter, which was constructed by Messrs. 
Standard Telephones and Cables, Limited, note 
worthy in that high-power Class-B modulation 
employed, this method of modulation resulting in a 
considerable saving in input energy for a given output 
to the aerial. High-power modulation, it is interesting 
to note, represents a reversion to a system used in the 
earlier telephony transmitters. Transmitters using 
this system have two separate amplifiers, viz., a high 
frequeney amplifier which deals with the carrier wave, 
and a low-frequency amplifier, or modulator, which 
amplifies the programme signal, the outputs of these 
two amplifiers being combined at high power and fed 
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mitter valves, grid bias and filament current, and in 


the transmitter hall there is a high-tension cubicle 


for controlling the output of the main anode-current 
motor generators anda choke enclosure, where part of 
the high-tension smoothing equipment is 
|The smoothing condensers and the contactors con- 
| trolling the main filament-heating circuits are located 
| in a vault below the transmitter hall, while the con- 
| tactors controlling the outputs of the auxiliary anode- 
current motor-generators are included within the 
transmitter unit itself. 

In conclusion, it may be remarked that the station 
will doubtless give a satisfactory service throughout an 
} area extending roughly from the north of Yorkshire to 
lthe Scottish border, but it is not expected that the 
|serviece will be equally good at a similar distance to 
the west, owing to the much more severe attenuation 
caused by the mountainous districts of Cumberland 
and Westmorland. In Newcastle and district, however, 
where about half the population of Northumberland 
and Durham is concentrated, there should be a great 
improvement in the quality of reception. 











| PYROTENAX FIREPROOF CABLE. 


Tue rubber and paper now so largely used for 


to the aerial. The high-power modulation system was | covering electric cables, though possessing excellent 


originally abandoned on account of the difficulty of 
constructing reliable modulation transformers for high- 
power transmitters, but recent developments in 
technique have enabled the difficulties to be overcome. 
The output of the transmitter is taken to a three- 
position switch, whereby it may be fed to the aerial 
through either of the feeder lines, which are in dupli- 
cate, or alternatively, it may be supplied to a water- 
cooled artificial aerial which enables adjustments to be 
made to the transmitter without actual radiation 
occurring. The high-frequency amplifier of the 
transmitter comprises three high-frequency stages and 
+ modulated-output stage, a single tetrode being used 
in the first two stages, with a water-cooled triode in 
the third stage and four water-cooled triodes in the 
output stage. The low-frequency amplifier has three 
low-frequency stages and a modulator, two triodes 
connected in push-pull being used in each. A spare 
for any valve can be brought into operation imme- 
diately by switching. In view of the accuracy with 
which the carrier frequency, of 1,122 cycles per second, 
must be maintained constant, a separate constant- 
frequency drive unit is employed, In this a small 
master-oscillator valve is used in conjunction with a 
tuned circuit of great stability, the whole circuit being 


enclosed in an oven, the temperature of which is kept | 


constant by thermostatic control. The amplified 
driving frequency from this unit is fed by line to the 
high-frequency input amplifier and thence to the first 
high-frequency ampl'fying stage of the transmitter 
proper. 

Three-phase current for operating the plant, as well 
as for heating the station, is obtained from the mains 
of Messrs. The North-Eastern Electric Supply Com- 
pany, Limited, at 20 kV and 50 cycles, and is distri- 
buted from a substation on the site at 440 volts to 
250 volts. A power-house forming part of the station 
building containe a switchboard controlling the output 
from the substation transformers, and also a 600-h.p 
Crossley six-oylinder airless-injection engine running 
at 375 r.p.m. direetly, coupled to a 400-KW_ three- 


phase alternator, by Messrs. The Electric Construction 
Company, Limited, which forms an alternative source 
of power in the event of a failure of the public supply. 
\ machine room contains the motor generators supply- 
ing high-tension current to the anodes of the trans 








| * 
| materials. 


| insulating properties, suffer from mechanical weakness 


and are also affected to a greater or less degree by air, 
heat, humidity and light. In addition, they are both 
combustible. Asbestos, on the other hand, though 
resistant to heat, has poor mechanical qualities and is 
}even more susceptible to moisture than the other two 
An interesting attempt to overcome these 
| disadvantages is provided by the Pyrotenax cable. 
| This has already received considerable application in 
| France and its manufacture has now been begun in 
this country by Messrs. Pyrotenax, Limited, in a 
factory at Hebburn-on-Tyne, which was formally 
| opened by Viscount Ridley on Tuesday, October 12. 

The insulating material used in this cable is de-hy- 
| drated magnesia, which surrounds the conductors in 
| the usual way and is itself contained in a protective 
copper sheath, As will be seen later, this magnesia is 
| subjected to a very high pressure during the process of 
manufacture, so that it forms an isotropic and homo- 
geneous mass, which is both chemically stable and 
sufficiently plastic to follow the shape of the conductors 
when they are bent or even hammered out of shape. 
| Under these conditions, it is claimed, the mechanical 
jand dielectric properties remain unimpaired, while 
{a further advantage is that no permanent damage is 
caused by a breakdown pressure test. Tests show that 





| the thermal conductivity of a Pyrotenax cable is fifteen 
times that of a comparable cable insulated with oil- 
impregnated paper. The result is that any heat 
generated is dispersed along the conductors and through 
the insulation to the outer sheath, so that hot spots 
are not formed. In fact, when the current density 
in a 0-003 sq. in. cable is as high as 20,000 amperes per 
| Square inch, the difference in temperature between 
| the core and the sheath is only 4-3 deg. F., the tempera- 
ture of the sheath being 212 deg. F. in an ambient 
| temperature of 61 deg. F. 

The direct-current carrying capacities of various 
| sizes of vulcanised rubber and paper-insulated cables 
allowed by the Regulations of the Institution of Elec- 
trical Engineers and those of Pyrotenax cables of the 
same section on the basis of a sheath temperature rise of 
| 72 deg. F., are shown in Fig. 1. In the case of Pyro- 
tenax, however, it is claimed that the current density 
and voltage drop can be safely selected on the basis of 
as overloads due to cold or foggy 


the av erage load, 
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weather can cause no harm. The figures given are 
only slightly reduced by the sheath losses that occur 
when 50-cycle alternating current is used. 
Mechanically, the cable is as rigid as if it were made 
of solid metal, while its overall diameter is much less 
than that of an armoured lead-covered cable with the 
same current-carrying capacity. It therefore requires a 


minimum number of supports and can be taken 
round quite sharp bends. As the insulation is so 
highly heat resistant, bunching can be adopted 


without reducing the rating of the individual circuits 

At present, manufacture in this country is being 
concentrated on standard 600-volt single-core and 
two-, three-, four- and seven-core cables, in sections 
varying from 0-0015 sq. in. to 0-2 sq. in. in the case of 
the single-core cable, from 0-0015 sq. in. to 0-03 sq. in 
in the case of the two- and three-core cable, from 0 -0015 
sq. in. to 0-007 sq. in. in the case of the four-core 
cable, and from 0-0017 sq. in. to 0-0031 sq. in. in the 
case of the seven-core cable. Cables for 1,500 volts 
or 2,000 volts can also be made. 

The conductor consists of annealed high-conductivity 
copper, while the sheath is an annealed seamless copper 
tube. As already mentioned, the insulation is mag- 
nesium oxide, which is highly compressed, the thickness 
varying from 0-06 in. in the smaller to 0-08 in. in the 
larger sizes of cables. The magnesia is pressed out into 
smal! disex about 1} in. thick and about 1} in. in dia- 
meter in a press with a capacity of 25 tons, which was 
constructed by Messrs. John Shaw and Sons, Limited, 
Salford, holes being left for the passage of the con- 
ductors. These blocks are heated in a rotary-hearth 
electric furnace to drive out all the physically and 
chemically combined water, and are then, while still 
hot, fed into the copper tube forming the sheath, which 
at this stage is also about 1} in. in diameter. Prior 
to this stage, the tube has been cleaned and dried 
internally, and one end has been swaged so that it 
can be passed through a drawing die and gripped by 
a draw vice. During the filling process, neutral gas 
is passed through the tube to prevent the copper from 
being oxidised by the heat given off from the blocks. 

When a length of tube has been filled with magnesia 
discs, copper rods, which have been previously straight 
ened, are pushed through them and the filled tube is 
then drawn out to twice or three times its original 
length on a straight draw bench. On the completion 
of this stage in the manufacture, the work is carried 
by a slowly-moving conveyor belt through a continuous 
furnace, so that the sheath is annealed. This furnace 
is also kept filled with neutral gas to prevent the 
formation of scale on the sheath, while the muffle at 
the outlet end is water-cooled to ensure that the 
temperature of the work is below the oxidisation point, 
and that it is cool enough to be handled immediately. 
The second drawing takes place in a 6-ft. diameter bull 
block which, like the straight draw bench, is electrically 
driven through two-speed gearing. It was constructed 
by Messrs. Barrow and Crowther, Limited, Preston. 

“The work is by this time sufficiently reduced in 
diameter to be coiled, and in this form is annealed tor 





a second time in an electrically-heated bell furnace, 
which is claimed to be the largest of its type in Europe 
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with a _ single-core cable 


and return through the 





Fig. 7. 


This furnace, like the others we have mentioned, was 
nstalled by Messrs. The Electric Resistance Furnace 
Company, Limited, 17, Victoria-street, London, S.W.1. 
It consists of three containers in which the coils are 
placed, and an electrically-heated bell, which can be 
placed over one container while the other two are 
being cooled or re-charged. Again, the annealing takes 
place in a neutral atmosphere. Cables of which the 
overall! finished diameter is below 0-5 in.. are drawn 
down again in a 3-ft. diameter bull block, which can 
be driven electrically at three speeds, and are further 
annealed and rendered soft enough for easy erection 
before being passed to the test room. Each length of 
cable is tested at 2,500 volts between the conductors 
and between conductors and sheath before leaving the 
factory, whence it is dispatched in coils which are 
protected by hessian wrapping, but are not wound on 
drums. It may be mentioned that a 30-ft. length 
of l}-in. tube draws down to about 180 yards of 
%-0015 sq. in. two-core cable, the finished lengths 
being proportionately longer or shorter in the case 
of the smaller and larger sizes. 

The factory and offices were designed and constructed 
’ Messrs. The Demolition and Construction Company, 
Limited, to the designs of Messrs. Gregory and Partner, 
Newcastle-on-Tyne. Pyrotenax cable is used for supply- 
ing the lighting circuits, the earthed concentric system 


by 


Low-VoLtTaGe DistrisputTion Circuit. 





| 





sheath being employed. 
Pyrotenax cable is also 
used for the power circuits, 
the main distribution board 
being fed from the sub- 
station through six cables—two in parallel per phase— 
each of which has a continuous current-carrying 
capacity of 360 amperes. A view of one of these 
distribution boards appears in Fig. 5. The distribu- 
tion cables are either buried directly in the concrete 
floors or are carried on racks overhead at intention- 
ally excessive spacing. They are cleated to the 
machine bedplates in oily exposed situations. 
Those supplying the offices, which are in a separate 
building, are buried in ashes and the gate light is 
fed through an overhead suspended cable. Pendant 
lights over the machines are hung from Pyrotenax and 
not flexible cable. In this way useful experience 
should be obtainable regarding the behaviour of the 
cable under different conditions. A typical method of 
running a low-tension Pyrotenax cable to a small 
furnace is illustrated in Fig. 7. 

As regards installation, Pyrotenax is laid in the same 
way as any other rigid cable and can be connected 
in the usual manner to standard switches and outlets. 
Normally, glands with copper-wire packing are used for 
this purpose, but where water, oil or gas tightness is 
necessary, compression rings are employed. A special 





tool with a square shank, enabling it to be used in a 
brace, is provided for stripping the sheath and thus | 
exposing the conductors. When specially long con- 
ductor tails are required, this operation can be effected ' 


BETWEEN PyYROTPNAX AND FLEXIBLE WIRING. 


by a tube cutter, which cuts a spiral groove in the 
sheath and enables it to be stripped with a pair of 
pliers. As in the ordinary way, efficient earthing is 
provided by the sheath ; specially designed glands are 
used at the entries to boxes and fittings so as not only 
to give a good connection for this purpose but to render 
the joint between the cable and box quite watertight. 
To prevent any penetration of moisture into the 
hygroscopic insulating material, insulating ferrules are 
inserted in the sheath at the end of each length for a 
sufficient distance to give ample leakage surface 
between the latter and the conductors. These ferrules 
are sealed with water-tight compound and fit into a 
recess in the magnesia which is cut with a special tool. 
The use of these glands enables an installation to be 
wired on the concentric system, the outer sheath being 
used as a return earthed conductor. 

The method of installation will be made clear from 
Figs. 2,3, and 4, which show a multi-core control cable 
and how this cable would be run between the switch- 
gear and the control panel. Such a cable is easy to 
handle and it is claimed that the space occupied by 
six of them would compare favourably with that 
required by an ordinary 42-core cable. Fig. 8 illus- 
trates one method of connecting the conductors of 
such a cable to ordinary flexible wiring. The ends of 
the copper sheath are expanded from inside to give an 
increased clearance and the expanded end of the sheath 
is then secured to an insulated ferrule by knurling and 
the whole enclosed in an insulating cap. 

As mentioned above, Pyrotenax cable has already 
received considerable application in France, especially 
for ship work and in wireless transmitting stations. 
Perhaps the most interesting installation, however, js 
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that of the public galleries of the Louvre, where, 
until recently, the use of any form of artificial lighting 
was prohibited. It was specified that the cable, when 
laid, should be invisible and both water and fire-proof. 
Moreover, no cutting away or drilling of the walls was 
permitted, and, as will be seen in Fig. 6, the cable was 
actually laid in the joints of the stone work. On ships 
it is economic to provide separate cables from a central 
distribution board to individual motors or groups of 
motors instead of using a tapped ring main, while 
another interesting application is for the thermo- 
couple circuits at the bottom of grain silos where the 
conductors are subjected to considerable mechanical 
pressure. A further important application for the 
multi-core cable ison control circuits in power houses, 
where resistance to fire may be of great importance. 
We understand that Pyrotenax is already in use for 
this at the Issy-les-Moulineaux and Genne- 
villiers stations in Paris. 

On the oceasion of the official opening. the heat- 
resisting propertiés of Pyrotenax cable were demon- 
strated by exposing @ length to an open fire, and by 
showing that when current of 100 amperes was passed 
through lengths of 0-003 sq. in. Pyrotenax and rubber- 
covered cable in series the insulation of the latter was 
burnt off while the sheath of the former was not hot 
enough to scorch paper. It was also shown that the 
sheath could be burnt away by an oxy-acetylene flame 
while the twin conductors continued to supply an indi- 
cating lamp. Moreover, a two-core cable was subjected 
to 50 or 60 blows from a hammer so that it was flat- 
tened to about the thickness of a shilling. On cutting | 
open the cable, the conductors were found to be flat- | 
tened in the same proportion as the sheath. 

| 











PERSONAL. 


Messrs. Tus Incanpgescent Heat Company, Limrrep, 
Cornwall-road, Smethwick, Birmingham, have made con- 
siderable extensions to their foundries and are now 
turning out approximately 50 tons per week of grey-iron 
cnati of high tensile strength and ranging from a few 
pounds up to 4 tons in weight. 

Messns. A. C. Wickman, Louwrrep, Coventry, have 
removed their Manchester office to Century House, 
St. Peter’s-square, Manchester, 2 

Mr. D. P. C. Neave, who has been general manager | 
and secretary of the Copper Development Association, 
Thames House, Millbank, London, 8.W.1, since its 
inception in 1933, is resigning at the end of the present 





year. Mr. G. W. Preston, the Association's electrical 
engineer, has been appointed general manager, and 
Dr. 8. Baker, now assistant secretary, will become 


secretary. 

Messrs. Power Contracts (Batrwry), Limrrep, 138, | 
Southwark-street, London, 8S.E.1, have been appointed 
distributors for Messrs. Bodine Electric Manufac- 
turing Company, Chicago, U.S.A., of a complete line of 
small series-wound, shaded-pole, capacitor and split- 
phase motors-from 1 /200th h.p. to.¢ h.p. 

Mr. Lawrence Leyy has been elected chairman of 
Messrs. Batchelor, Robinson and Company, Limited, 
19, Bordesley Park-road, Birmingham, in succession to 
the late Mr. John Burder Batchelor 

Messrs. A. C. E. Macutnes, Limrrep, Porden-road, | 
Brixton, London, 8.W.2, inform us that, by arrangement 
with Messrs. R. A. Lister and Company, Limited, Dursley, 
Mr. W. J. Gibbs has joined their board. Mr. Gibbs, who | 
has been on the executive staff of Messrs. Lister for the | 
paat seven years, is taking up his new duties immediately 


sole 











. r al 
CONTRACTS. 

Messrs. H. Lees anp Comrany, Liwrrep, 81, Mitchell- 
street, Glaszow,. have eived an order for a 250-ton | 
coaling plant to Le installed at the Darlington locomotive | 
depot of the London and North Eastern Railway. | 

Messrs. Economica Borer 
Lamirep, 3, Central Buildings, Westminster, London, | 
8.W.1, have secured a contract from the London and | 
North Eastern Railway for a hot-water boiler-washing | 
plant to be installed at King's Cross locomotive depot. 

Messrs. HeeNAN AND Frovupse, Limrrep, Worcester, 
have received, during the last three months, orders for | 
refuse-disposal plants from 12 municipalities, including | 
Burton-on-Trent, Middleton, Birmingham, Middles- | 
brough, and Tottenhan | 

Messrs. C. M. Hitt anp Company, Coventry Meade, | 
South-place, London, E.C.2, have secured, on behalf of | 

j 
| 
| 
| 


rec 


Wasnina Company, | 


Mesars. 8. A. des Ateliers de Construction de Familleureux 
Familleureux, Belgium, an order from the South African | 
Railways and Harbours Board for 20 underframes, com- 
plete with bogies, for 3 ft. 6 in. gauge bogie refrigerator | 
wagons. 

Messrs. Suizer Bros. (Lonpox), Liurrep, 31, Bed 
ford-square, London, W.C.1, inform us that the Egyptian 
Ministry of Public Works has placed an order with | 
Messrs, Sulzer Brothers, Winterthur, Switzerland, for | 
four large axial pumps for drainage plants in the Nile 
Delta. The quantity dealt with by 8s pump is between 
10,000 litres and 14,000 litres (2,200 gallons and 3,080 
gallons) per second. Favourable results have sucontiy | 


been obtained with six Sulzer axial-flow pumps of similar 
design installed in the irrigation plants at 
Balamoan in the Nile Delta, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the ywndermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica- 
tion to the Department at the above address, quoting 
the reference numbers given. 

Water Sluice Valves, for working at heads up to 
300 ft. and 400 ft., and ro and spigot and 
socket tail pieces. Indian Stores Department, Electrical 
Branch, New Delhi; November 9. (T. 20,590/37.) 

Mild-Steel Channels, angles and tees. South African 
Railways and Harbours, Johannesburg ; November 15. 
(T. 20,671 /37.) 

Electric-Light Poles, cast-iron pole bases, and overhead. 
line material,.Cape Town Electricity Department, South 
Africa, November 24. (T.Y. 20,633/37.) 


Copper Wire, enamelled and cotton-covered, and 
insulated copper strip. State Elestricity Supply and 


Telephones Administration, Montevideo, Jruguay ; 
December 2. (T.Y. 20,713/37.) 

Locomotive Boilers with copper fireboxes. South African 
Railways and Harbours, Johannesburg ; December 20. 


(T.Y. 20,758/37.) 


Locomotive-Headlight Cables, flame-proof. Indian 
Stores Department, New Delhi; November 23. (T.Y. 


20,811/37.) 








BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 400. 
Review of Literature on Effects of B ing Duste, 
with Special Reference to Silicosis. By D. Hazrrine- 
ton and 8. J. Davenport. [Price 25 cents.] Bulletin 
No. 403. Asbestos. By O. Bowzzs. [Price 15 
cents.] Technical Paper No. 578. Relative Value of 
Gypsum and Anhydrite as Additions to Portland Cement. 
By P. 8. Rotter and M. Hatwer. [Price 5 cents.) 
Washington : Superintendent of Documents. 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 11. Third Progress Report of the Joint 
Investigation of Fissures in Railroad Rails. By H. F. 
Moors. [Price 15 cents.] Bulletin No. 28. An 
Investigation of Student Study Lighting. By J. O: 
Kracuensvenst. [Price 40 cents.} Bulletin No. 29. 
Problema in Building IUumination. By J.O. Kracwen- 
BUEHL. [Price 35 cents.] Bulletin No. 30. Papers 
Presented at the Twenty-Fourth Annual Conference on 
Highway Engineering Held at the University of Illinois, 
March 3 to 5, 1937. [Price 50 cents.] Urbana, IIl., 
U.S.A: University of Illinois. 

Small Internal Combustion Engines. By E. T. West- 
puRY. London: Percival Marshall and Company, 
Limited. [Price 2s. 6d. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda No. 1699. Report on Puss Moth 
Accidents. Complete with Appendices. London: H.M. 
Stationery Office. [Price 1/. 10s. Od. net.] 

Home Office. How Factory Accidents Happen. Descrip- 
tion of Certain Accidents Notified to H.M. Inspectors of 
Factories. Volume XVIII. October, 1937. London: 
H.M. Stationery Office. [Price 3d. net.]} 

First-Year Engineering Science. Mechanical and Elec- 
trical. By G. W. Brrp. Revised by B. J.. Tams. 
Second edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 5s. net.} 

Strength of Materials. By Dr. F. V. Warnock. 
edition. London: Sir Isaac. Pitman and 
Limited. [Price 10s. 6d. net.] 

By H. L. Davis. 


Preparation for Seeking Employment. 


Third 


Sons, 


New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price ls. 3d. 
net.| 


of Overseas Trade. No. 680. Report on 
Economic and Commercial Conditions in Belgium. By 
N. 8S. Reynriens. Together with an Annex on the 
Grand Duchy of Luxembourg. By F. P. List. June, 
1937. London: H.M. Stationery Office. [Price 2s. 
net. | 

Ventilatoren 
Schraubengeblase. 
Julius Springer. 

Generation, Transmission 
Power. By Dr. A. T 
Pitman and Sons, Limited, 

Timber as an Alternative to Steel. Its Structural Uses 
To-Day. 1 Review and a Plea. London: Ivor 
Nicholson and Watson Limited. [Price ls. net.] 

The British Isles. A Geographic and Economic Survey. 
By Dr. L. D. Stamp and 8. H. Beaver. With con- 
tributions by Sim Jostan Sramr and Dr. D. K. Surre. 
Second edition. London: Longmans, Green and 
Company. [Price 25s. net.) 

Sound. A Text Book. By 
London: Chapman and Hall, Limited. 
net.] 

The World of Atoms. Twelve Non-Mathematical Lectures. 
By Proressor Artraur Haas. Second edition, en- 
larged and revised. Translated by Dr. G. B. Wetcu, 
with the use of the translation of the first edition by 
Proressor H. 8. Usier. London: Chapman and 
Hall, Limited. [Price 10s. 6d. net.] 


Entwurf und Betrieb der Schleuder- und 
By Dr.-Lyg. Bruno Eck. Berlin: 
{Price 13-50 marks. ] 
and Utilisation 
Starr. London: 
[Price 18s. net.]} 


of Electrical 
Sir Isaac 


Proressor A. T. Jonzs. 
[Price 20s. 








Mixine ts Canapda.—The High Commissioner for 
Canada, Canada House, Trafalgar-square, London, 8.W.1, 
reports that the mining industry of the Dominion made 
exceptional progress during the first six months of 1937, 
the total value of the minerals produced, 215,383,000 dols., 
being the highest ever recorded for a corresponding 
period. Canada now holds first place in the production 
of nickel, third place for copper, and fourth for zinc. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


Welsh Coal Trade.—In spite of the continued quietness 
of demand, a firm tone was maintained on the Welsh 
steam coal market last week. There was no improve. 
ment im the interest displayed by foreign customers 
generally and business arranged was usually only in 
respect of small quantities sufficient to meet the immediate 
P i needs of buyers. Collieries, however, were sti!! 
able to maintain operations on a good scale, as past 
heavy bookings continued to provide a ready outlet for 
the larger part of current production, and the accumu- 
lation of stocks at the pitheads was limited. ese, it 
was felt, would be quickly disposed of when the advent 
of colder weather caused buyers to commence winter 
purchasing. Some of the more popular grades were 
already extremely scarce and strong. Generally, how- 
ever, sellers have had ample coal to offer to meet require- 
ments but there was no sign of any easing in prices. 
The Italian Coal Monopoly have purchased about 
30,000 tons of dry large descriptions for early delivery 
for the use of the railways. Some other Continental 
railways were also displaying interest, but so far no 
definite orders have been quoted and apart from this con- 
tract business was slow. Although in poor request, best 
large coals continued to move off satisfactorily under 
past heavy bookings and sellers were able to dispose 
of what supplies they had on hand fairly readily. Inferior 
large kinds, however, were plentiful but steady. The 
washed small descriptions were extremely difficult to 
arrange over some time ahead and strong figures ruled. 
Dry nuts were also scarce and firm while peas and beans 
were in better demand. Supplies of cokes were still 
proving insufficient to cover needs and quotations were 
well maintained. Patent fuel was quietly steady. 

Iron and Steel Trade.—The iron and steel and allied 
trades of South Wales and Monmouthshire continued 
actively engaged last week. The execution of business 
already on hand kept most concerns working to capacity 
and with order books well filled ahead the position is 
not likely to become any easier for some time. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Skilled Labour Wages.—While the big steel and engin- 
eering works are in the grip of intense activity and are 
handling more orders than at any time since the war, 
a shadow has appeared respecting future operations. 
Nearly three thousand skilled engineering craftsmen 
engaged on maintenance are to take a ballot regarding 
the acceptance of the employers’ offer of 3s. a week 
advance. The offer is in response to the men’s application 
for 5s. a week increase. These men, employed on a 
time basis, are responsible for the maintenance of plant 
and tools in the big works. Should a strike materialise 
it will adversely affect production generally. 

Tron and Steel—Increased outputs are reported by 
firms producing raw and semi-finished materials. There 
is every indication that this year’s total will exceed 
that of 1936 by at least 25 percent. The demand chiefly 
centres round basic and acid materials. Supplies of 
hematites and pig-iron are flowing more freely, with the 
result that contracts for semi-finished steel are being 
executed more speedily. Structural steel is in healthy 
request, and orders are steadily accumulating at pro 
ducing works. Conditions in the heavy machinery and 
engineering trades are much the same. Activity is wide- 
spread, and all the big works have full order books. The 
call for railway rolling stock has been maintained. India 
is taking a bigger tonnage of buffers and rails. Business 
in shipbuilding requisites is substantial, while Sheffield 
works continue to supply much of the steel and equipment 
in connection with schemes for the extraction of petrol 
and oil from coal. There is an exceptionaily strong call 
for reconditioned machinery of all types. One firm 
specialising in such plant reports that the lines in most 
urgent request are power plant, electrical, hydraulic, and 
Diesel equipment. Orders have been placed with 
Sheffield works for grinding and crushing machinery, 
cement and concrete mixers, excavators, trench diggers, 
and spades and shovels. Many of these contracts are ID 
connection with roadmaking and house-building develop- 
ments in various parts of the country. Heavy tonnages 
of automobile steel and accessories continue to be sent 
to Birmingham and other centres in the Midlands 
Business in special steels is good. Stainless steel is @ 
particularly progressive line. The tool-making branches 
are fully employed. There is a steady flow of orders. 
though at some works these are accumulating owing t 
makers having difficulty in obtaining sufficient supplies 
of finished steel. 

South Yorkshire Coal Trade.—Developments in export 
trade have not been of a favourable character, and recent 
improvement has not been maintained. Best hards and 
secondary sorts are more freely on offer, while better 
supplies of washed trebles and doubles are available. OD 
the other hand, washed singles and smalls are scarce. 
All types of coke are firm. South Yorkshire coking 
smalls have advanced 6d. per ton. Steam coal is In 
demand for industrial purposes on inland account 
Collieries have booked some good orders, and are able 
to keep pace with the demand. The house-coal market 
shows improvement. Coke is strong all round. Quota 
tions are: Best branch handpicked, 28s. to 29s. 6d. ; 
South Yorkshire, 25s. 6d. to 27s. 6d.; best house, -=* 
to 24s.; best kitchen, 19s. 6d. to 21s.; best Derby 
selected, 248. 6d. to 25s. 6d.; best Derby seconds, mm | 
to 24s.; best Derby brights, 20s. 6d. to 22s. ; best larg: 
nuts, 198. 6d. to 20s. 6d. ; and best kitchen nuts, 15s. % 
to 19s. 











ill 
“dl 
dd 


by 


nt 


es 
to 
es 
rt 
nt 
nd 
er 
mn 


In 








OcT. 22, 1937.! 


ENGINEERING. 





457 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES, 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig has become 
so scarce as to be almost unobtainable. Output has 
shrunk to almost vanishing point, and prospect of 
appreciable enlargement of make is remote. Regular 
production has ceased, the only output now being from 
furnaces Changed from the make of basic iron to foundry 
iron at the week-end, when steelworks are closed down. 
Under such conditions, local users of foundry iron have 
been driven to purchasing elsewhere, and have placed 
fairly substantial orders with Continental firms. Arrival 
of a few from Belgium and from France have 
placed Tees-side foundry owners in a more comfortable 
and satisfactory position as regards supplies than for a 
quite lengthy period. Several thousand tons of forei 
iron are due to arrive for use at Tees-side works in the 
near future. There are foundry owners who are loth 
to use other than local iron, and some are sampling 
foreign products for the first time. Fixed minimum 
quotations for Cleveland pig remain at the equivalent of 
No. 3 quality at 101s. delivered to firms within the 
Middlesbrough area. 

Hematite.—Much of the heavy output of East-Coast 
hematite brands of iron is passing into use at makers’ 
consuming de ments, but the substantial surplus 
provides sufficient tonnage for requirements of regular 
users, who are dependent on the market for supplies, and 
enables release of a little tonnage for transference to 
merehants for shipment to the Continent against old 
sales, Customers are prepared to enter into extensive 
contracts for early and forward delivery, but producers 
are inclined to pursue @ cautious policy and are selling 
sparingly. Recognised market values remain at the 
level of No. 1 grade of iron at 123s. per ton delivered 
to areas in the North-East of England and also in 
Scotland. 

Basic Iron.—The large make of basic iron barely covers 
current needs of Tees-side steel works. The nominal 
quotation remains at 100s. Another heavy cargo of 
Canadian basic iron and a large consignment from 
America are due on Tees-side in the near future. 

Foreign Ore.—Consumers of foreign ore continue to 
receive adequate and satisfactory supplies under running 
contracts, but experience much difficulty in making 
purchases. 

Blast-Furnace Coke.—The minimum quotation for 
Durham good medium blast-furnace coke is 42s. delivered 
to Tees-side works; there are buyers at above that 
figure. 

Manufactured Iron and Steel_—The home demand for 
semi-finished and finished iron and steel is unabated, 
but inquiries from overseas have eased somewhat. 
Tonnage available for shipment is, however, insufficient 
to cope with overdue loadings. Scarcity of semi- 
finished steel is becoming less acute, owing to increase of 
imports from the Continent, but supply still falls incon- 
veniently short of re-rollers’ urgent needs. Structural 
work, engineering and shipbuilding absorb a large 
proportion of the enormous make of finished steel. 
Among the principal market quotations for home trade 
wre: Common iron bars, 131. 5s.; steel bars, 111. 10s. ; 
soft steel billets, 71, 17s. 6d.; hard steel billets, 91. 2e. 6d. ; 
steel ship rivets, 151. 2s. 6d. ; steel constructional rivets, 
161. Ss.; steel boiler plates, 111. 18s. ; steel ship, bridge 
und tank plates, 111. 88.; steel angles, 111. 0s. 6d. ; 
steel joists, 111. Os. 6d. ; tees, 121.. 0s. 6d. ; heavy sections 
tf steel rails, 101. 28. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 151. 15s. ; and galvanised corrugated 
sheets, No, 24 gauge, 191. 10s. 

Scrap.—There is absence of new features in the scrap 
market. No, 1 heavy steel is quoted 69%.; machinery 
inetal. 908.; heavy cast-iron, 85s.; and light cast-iron, 


bis. 6d. 








LAUNCH OF ARGENTINE DEsTROYERS.—Three torpedo- 
boat destroyers ordered by the Argentine Government 
from Messrs. Vickers-Armstrongs, Limited, were tly 
launched, on one tide, at the company’s naval construc- 
tion works, Barrow-in-Furness, within the space of 
half an hour. The three vessels were named Buenos 
\ires, Corrientes and Entre Rios, after provinces in the 
\rgentine. The newly-launched vessels will now joi 
the Argentine training cruiser La Argentina, laun on 
March 16, in the fitting-out dock, and completion of all 
the ships is to be pushed forward as rapidly as possible. 
Four other ships, similar to those launched at Barrow, are 
being built in this country for the Argentine Government, 
two by Messrs. John Brown and Company, Limited. 
Clydebank, and two by Messrs. Cammel Laird and 
Company, Limited, Birkenhead. The armament for all 
seven vessels ig being supplied by Messrs. Vickers- 


Armstrongs. 








“ERMAN Honours FOR British MeraLLURGIsTs.— 
‘\t their general meeting at Diisseldorf on October 10, 
~ Verein deutscher ‘Lisenhittenleute awarded the 

ar Lueg Gold Medal to Sir Harold Carpenter, F.R.S., 
and elected Mr. James Henderson to honorary member- 
“hip of the Verein. The Carl Lueg Gold Medal was 
ounded in 1904 to celebrate the terrupted period of 
-» Years during which Dr.-Ing. E. h. Lueg held 
he office of president of the Verein, and though the' 
“ward is considered annually, a recipient is by no means 
selected every year, and the last occasion on which it 
“as presented was in 1934. Sir Harold is the first 


Englishman to receive the medal. Since 1881, when the 
ae founded, only 16 honorary members have been 
ected, and, of these, only one was an Englishman, 
“mely, Sir Hugh Bell, Bart., who was accorded that 


NOTES FROM THE NORTH. 


Gtasaow, Wednesday. 

Scottish Steel Trade.—Activity in the Scottish steel 
trade is still fully maintained, and the orders on hand 
are sufficient to keep plant going without a halt for 
some months to come, and the scarcity of new business 
is not causing any anxiety at the present time at any rate. 
The orders which are coming 
a heavy tonnage and fall a long way short of the current 
output, but makers are quite hopeful that an appreciable 
volume of new business will be booked before the con- 
tracts now on the order books are worked off. Price is, 
of course, a big factor, and it is doubtful if production 
costs are likely to show any decline for a long time, and 
if consumers begin to consider this as a reality, then 
there is every possibility that there will be a rush to 
one a roquivemaes- A phe org orders of one 

ind and another are nsible for quite a large tonnage 
of steel material, and = are pet y orders to follow. 
Shipowners who are desirous of augmenting their fleets, 
but who have been hesitating because of the igh costs 
of to-day may consider it politic before long to enter the 
market whenever it is realised that prices are not likel 
to become any easier in the near future. The outloo 
for the heavy side of the industry is very promising, and 
so also is that of the lighter side, where plant is very 
fully employed. The black-steel sheet makers continue 
to be exceedingly busy with home business, but —_ 
tonnage is almost only a shadow of its former self. w 
material is more plentiful, and consumers are not so 
worried over shortage in a rage The following are 
the current quotations :—Boiler plates, 111. 18s. per 
ton ; ship plates, 111. 8s. per ton; sections, 111. 0s. 6d. 
per ton; medium plates, 13/. per ton; black-steel 
sheets, No. 24 , in minimum four-ton lots, 151. 15s. 
per ton ; and galvanised corrugated sheets, No. 24 gauge, 
in minimum four-ton lots, 191. 10s. per ton, all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland steady employment is general, 
and active conditions are assured for the remainder of 
the year. re-rollers of steel bars have a large 
volume of work on hand, but as they haye recently been 
receiving fairly good consignments of raw material, the 
outlook is more satisfactory. Prices are steady, and are 
as follows :—Crown bars, 131. 15s. per ton for home 
delivery, and 131. 5s. per ton for export ; re-rolled steel 
bars, 11/. 18s. per ton for home delivery, and 11%. per 
ton for export ; No. 3 bars, 131. 5s. per ton, and No, 4 
bars, 131. 15s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—No change of amy kind can 
be reported in connection with the Scottish pig-iron trade, 
as all the 16 furnaces in blast are fully occupied. The 
supply of iron ore is well maintained, as regular ship- 
ments have been arriving recently. The demand for 
the different grades of memes are as pressing as ever, 
and stocks are practically nil, and new business for 
early delivery is difficult to place. Firm prices rule, 
and the following are to-day’s market quotations :— 
Hematite, 6/. 3s. per ton, and basic iron, 51. 7s. 6d. per 
ton, both delivered at the steel works ; and foundry iron, 
No. 1, 61. 0s. 6d. per ton, and No, 3, 51. 18s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-lron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, October 16, amounted to 76 tons. 
Of that total, 68 tons went overseas and 8 tons coast- 
wise. During the corresponding week of last year the 
figures were 140 tons overseas and 28 tons coastwise, 
making a total shipment of 168 tons. 

Shipbuilding Contract.—Messrs. The Burntisland Ship- 
building Company, Limited, have received an order to 
build a cargo steamer of 9,400 tons deadweight for Mr. 
Petros M. Nomikos, of Pirwus, Greece. This new vessel 
will be built to the latest economy design of the builders, 
and will be 415 ft. in length. She will be of the shelter- 
deck type, with the holds and cargo arrangements 
suitably placed for the transportation of grain, coal, and 

meral cargo. Messrs. David Rowan and Company, 
Fimited, Glasgow, will supply the ee nechinery. 
which will consist of triple-expansion superheated steam 
engines and boilers, working under forced draught and 
preheated air conditions. 





Tus Buuwpine Centre.—For the ial benefit of 
persons employed in architects’ and rs’ offices, and 
others engaged in the building ind , the Building 
Centre, 158, New Bond-street, Lon W.1, will, in 
future, remain open on Saturday afternoons until 6 p.m., 
from ane ee until the end ~ il» The practice of 
keeping Centre open on y evenings until 
9 p.m. during the winter months will be discontinued. 





AGRICULTURAL-ENGINEERING CouRSES FOR FarM 
Worxers.—The authorities of the Henry Ford Institute 
of Agricultural Engineering, at Boreham, near Chelms- 
ford, Essex, are now offering fortnightly courses for 
farmers and farm workers, beginning on October 25 and 
continuing for the remainder of the ‘year. The period 
has been chosen as one during which farmers are most 
able to 8 their workers, special courses being held 


at other times for the emplo: of t and tractor 
dealers, The podhetn we voy and theoretical 
instruction in the ag modern farm machinery, 
and students divide their time between lectures and 


practical work inthe workshops and on the land. The 
design and construction of the tractor and power-driven 
farm machinery are first studied, then the practical 
operation and care of the machinery are considered, as 
well as the correct hitching and loading of ploughs, 


in do not represent | Car 


NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.-~—To-night, 
6 p.m., Storey’s-gate, Westminster, 8.W.1. General 
Meeting. Presidential Address, by Sir John E. Thorny- 
croft. Yorkshire Branch: Wednesday, October 27, 
7.30 p.m., The University, Sheffield. “* Racing Motor- 
ign,” by Mr. R. A. Railton. South Wales 
Branch: Thursday, October 28, 6 p.m., The South 
Wales Institute of Engineers, Park-place, Cardiff. 
“Some Practical Limiting Factors in Steam Cycle 
Efficiency,” by Major . Gregson. North-Western 
Branch ; Thursday, October 28, 7.15 p.m., The Engineers’ 
Club, Manchester. Joint Meeting with the Manchester 
and District Association of Tue Instrrution oF Civil. 
Enoinerrs. “ Ventilation with Air Conditioning in 
Modern Buildings,’’ by Mr. E. R. Dolby. 

InstirvTioN or Execrrican ENnGiverrs.—North- 
Eastern Centre: Monday, October 25, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. 
Chairman’s Address, by Mr. W. D. Horsley. Institu- 
tion : Monday, October 25, 7 p.m,, Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion 
on “ Control of Costs in an Operating Organisation,” to 
be opened by Sir George Lee. Northern Ireland Sub- 
Centre : Tuesday, October 26, 6.30 p.m., 9, Wellington- 
= Belfast. Chairman’s Address, by Mr. F. H. 

ysall. Hast Midland Sub-Centre ; Tuesday, October 
26, 6.45 p.m., The University College, Nottingham. 
“Modern Factors Affecting Electricity Costs and 
Charges,” by Mr. J. A. Sumner. Scottish Centre : 
Tuesday, October 26, 7 p.m., The North British Station 
Hotel, Edinburgh. ‘‘ Fire Precautions in Major Elec- 
trical Stations,’ by Mr. F. C. Winfield. North Midland 
Centre: Tuesday, October 26, 7 p.m., The Hote! 
Metropole, King-street, Leeds. ‘‘ The Use of Protective 
Multiple Earthing and Earth-Leakage Circuit-Breakers 
in Rural Areas (E.R.A. )” by Mr. H. G, Taylor. 
Irish Centre: Thursday, r 28, 6 p.m., Trinity 
College, Dublin. Chairman’s Address, by Lt.-Col. K. E. 
Edgeworth. West Wales (Swansea) Sub-Centre ; Thurs- 
day, October 28, 6.30 p.m., The Technical College, Mount 
Pieasant, Swansea. Chairman’s Address, by Mr. E. F. 
Cope. 

InstiruTiIon or Civit ENGINEERS.— Northern Ireland 
Association: Monday, October 25, 6.15 p.m., The 

nm’s University, Belfast. Chairman’s Address, by 

r. C. G. Wheeler. Birmingham and District Associa- 
tion: Thursday, October 28, 6 p.m., The James Watt 
Memorial Institute, Birmingham, ‘‘ The Kincardine-on- 
Forth Bridge,” by Mr. J. G. Brown. Yorkshire Associa- 
tion: Thursday, October 28, 7.30 p.m., The Hotel 


Metropole, Leeds. (i) Address by the Chairman, 
Mr. H. J. Paul. (ii) Lecture and Film: ‘‘ The Boulder 
Dam.” 


Tue Instirution or AvTOMOBILE ENGINEERS. 
Glasgow Centre: Monday, October 25, 7.45 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. Presidential 
Address, by Major-General 8. Capel Peck. Also at the 
Birmingham Centre: Tuesday, October 26, 7.30 p.m., 
The James Watt Memorial Institute, Birmingham. 

Nortu-Eastr Coast InstrruTion oF ENGINEERS AND 
SutpsuiLpers.—T'ees-Side Branch ; Thursday, October 
28, 7.30 p.m., The Scientific and Technical Institute, 
Corporation-road, Middlesbrough. Addresses by the 
President, Professor C, J. Hawkes, the Chairman of the 
Branch, Mr. A. Graham, and the Lnstitution Secretary. 


For Meetings of other Societies and of Junior Sections , 
see page 2 of Advertisements. 








Hypro-Evecrric DreveLopMENr IN Mysore.—An 
important hydro-electric scheme is shortly to be under- 
taken by the Government of Mysore. Estimated to 
cost three-quarters of a million pounds, the proposal is 
to construct a dam across the River Shimsa near Sivasa- 
mudram, where there is a fall of about 600 ft. The power 
station will be located about ten miles from Sivasamud- 
ram. A reservoir in connection with irrigation work on 
the Krishnaraj Sagar Dam is also under construction 
in the same neighbourhood. Another power generation 
scheme is also under consideration at the Jog Falls in 
Mysore. Under the State Budget for 1937-8 a provision 
of 100,0001. has been made for electrification of a number 
of towns from power already available. 


Lupricating Om ror Moror Cars.—At a luncheon 
held at the Dorchester Hotel on Wednesday, October 13, 
the chairman of Messrs. The Vacuum Oil Company, 
| Limited, Mr. A. L. McColl, announced that there was 
now on sale at all garages a new grade of oil, known as 
Mobiloil Arctic, which is specially suitable for winter 
use in motor cars. It is a light-bodied double-range oil 
flowing freely at 0 deg. F., and is produced by the 
Clearosol process, of which particulars were given on 
page 397 of our 139th volume (1935). It is claimed that 
this process removes all sludge and gum-forming elements, 
and that the use of the oil ensures rapid starting and 
circulation to all parts of the engine, although the oil 
holds its body at high engine temperatures and thus 
ensures effective lubrication. The low “ oil-drag”’ of 
this oil is also claimed to result in reduced fuel consump- 
tion. Mr. O. T. Jones, chief engineer of the company, 
referred to the small working clearances of modern 
motor-ear engines and the consequent need for lighter- 
grade oils, especially in winter. He called attention to 
the importance, from the point of view of cylinder wear, 
of rapid ojl circulation when starting up, mentioning that 





cultivators, &c. Finally, students are taught forge work, 





honour in 19J0, 


including the use of tools, and farm mechanics. 


the greater part of the wear takes place within two or 


| three minutes after starting from cold. 
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HEAT-TREATMENT FURNACES AT THE DARLINGTON FORGE. 


(For Description, see Page 451.) 


Fie. 2. 330-KW Etvecrric 


RAILWAY CONTAINER DEVELOP. | 
MENTS. | 


Tue popularity of the mobile wagon bodies or con- | 
tainers, by which goods can be transferred from road | 
to rail and vice versa without intermediate unloading, | 
is shown by the fact that the number in use by the 
British railways has increased from 1,574 to 13,000 
since 1928. The most popular of these containers 
measures 14 ft. by 6 ft. 6 in. by 6 ft. 8 in. and has a 
capacity of 4 tons. Smaller patterns holding 24 tons 
are, however, used for the carriage of groceries, paper, | 
boots and shoes, and even for bricks and slates. Both 
these types are covered. Among the containers of the 
open type are those with a capacity of 3 tons, which | 
are used for the carriage of stoves, grates and bottles, 
while others of 4-tons capacity are employed for castings 
asbestos sheet and accumulators. 

A recent devel »pment is the 4-ton insulated container, 
which is suitable for the conveyance of chilled and 
frozen meat, fish and other foodstuffs. Ventilated | 
containers with side ventilators and roof air extractors 
sre also being used for transporting fresh meat from 
Scotland and the West of England to London, while 
another ingenious development is the bicycle container, | 
which carries 76 machines in two tiers. Each cycle 
fits into felted wheel slots and is separated from its 
neighbour by felted cross bars. Household furniture | 
as carried in a simila” way, but the most unusual type 
is that specially constructed for the carriage of solid 
carbon dioxide. This is insulated with a 10-in. layer | 
of cork and loading and unloading is performed through | 
a hatchway in the roof. 

Being separate units from the railway or road vehicle 
chassis, it is claimed that these containers combine | 
the door-to-door advantages of the lorry with the speed 
of the railway. Handling is facilitated by the fixed | 
and mobile cranes and runways which are now available 
at a large number of railway stations. At one centre 
the rail sidings are now arranged so that 130 containers 
can be changed over between road and rail vehicles 
without any shunting movements being necessary. 
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THE PROBLEMS OF LUBRICATION. 


Wuen, in January last, the Institution of 
Mechanical Engineers invited engineers, physicists 
and chemists to collaborate in a General Discussion 
on Lubrication and Lubricants, there was some 
uncertainty as to the extent of the probable 
response. The general assumption at that time 
that the meetings would be held in the Institution’s 
Building at Storey’s-gate, St. James’s Park, indi- 
cated an estimated attendance of perhaps 400, 
and there were a few who predicted only half 
that number. The original project envisaged a 
programme of about 100 papers, a total which, 
it was supposed, would effectually cover most 
ramifications of the subject and provide an autho- 
ritative datum for future research. In the event, 
the estimated number of papers was exceeded by 
more than 40 per cent., the actual attendance was 
rather over than under 600, and the number of 
individuals, socities and firms sufficiently. in- 
terested to apply for sets of the advance papers 
ran well into four figures. With this evidence of 
widespread interest in the subject of the conference, 
it is pertinent and, we think, not premature, to 
consider how far its declared objects appear to 
have been achieved. 

It is probable that a number of the most valuable 
contributions to the discussion will be made in 
writing, after a more prolonged and comparative 
consideration of the papers than was possible before 
and during the meeting. This, indeed, is no more 
than the papers deserve, for, although they were 
taken as read, the time available after presentation 
of the Group reports allowed an average of less than 


459 


five minutes per paper, corresponding to perhaps 
400 words, and there were few which could be 
either discussed or justifiably dismissed in any such 
summary fashion. Regarding the arrangements in 
retrospect, it is rather to be regretted that so 
much was attempted in so short a time. A day 
devoted to each of the four groups, or at least to the 
first and second of them, would not have been an 
excessive allowance, especially if the papers had 
been circulated longer in advance; although the 
difficulty of obtaining papers by any set date makes 
this last rather a counsel of perfection. 

The preliminary circular letter issued by the 
Institution of Mechanical Engineers set forth the 
purpose of the discussion in succinct but compre- 
hensive terms, which might well be adopted as a 
standard for the guidance of future investigators. 
The objectives, there stated, were “to endeavour 
to establish a correlation between theory and 
practice, to show how bearing design can be applied, 
to consider the relationships between static and 
kinetic friction, to balance academic research with 
trade practice, to classify the views upon bearing 
metals, and to review the significance of laboratory 
tests.” It is no matter for surprise that none of 
these aims and ideals was obviously realised. 
If the terms of reference had been printed boldly 
upon the cover of each set of papers, the reminder 
might have been productive of good results ; but 
it was not, and, in the absence of the timely memo- 
randum, the majority of the individual contributors 
to the discussions hardly maintained the admirably 
broad outlook of the Group reports. To estab- 
lish a correlation between theory and _ practice 
and to balance academic research with trade 
practice, it is necessary that the intermediary 








should be reasonably familiar with both sides in 
order to effect a satisfactory entente. In many 
instances this familiarity with the other side of the 
problem was not conspicuously evident. 

Professor Everett, of Pennsylvania University, 
was a notable exception who, premising that, if 
theory did not square with practice, either the 
theory was wrong or the practice incorrectly re- 
ported, went on to point out that much of the 
theory of lubrication was based on the assumed 
constancy of viscosity, which it had been proved 
not to possess ; to that extent, therefore, the theory 
itself was only an approximation. In so saying, he 
came nearer than most to forging the desired link 
between the laboratory worker and the practical 
man, for the work of the designer and constructor 
of bearings and other lubricated machinery is, from 
first to last, a series of approximations, and in 
the laboratory sense of accuracy must always be 
so. The practical engineer is not concerned with 
the physical mechanism of seizure between un- 
lubricated surfaces; his whole aim is to prevent 
them from seizing. While he is not prepared 
to deny any accepted theory of boundary lubrica- 
tion, in the majority of cases it is no more to him 
than a convenient term to explain why bearings 
will often continue to function even though starved 
of oil; he does not, as a rule, deliberately design 
to obtain it. The tools, the workmanship, the 
materials themselves of the engineer are only 
approximations by laboratory standards, When a 
manufacturing engineer alludes to the extreme 
accuracy of his workshop methods, he is visualising 
something still far removed in scale from the finish- 
ing and measuring operations cited by research 
workers, during the discussion, and vividly epito- 
mised by Sir William Bragg at the subsequent 
annual dinner of the Institution of Mechanical 
Engineers. Community of effort between manu- 
facturer and physicist, leading to a true balance 
between academic research and trade practice, 
implies a community of interest that is not always 
easy to establish. 

Certain outstanding problems were mentioned, 
however, and if only one or two of these are solved, 
the discussion will have been more than justified. The 
determination and control of end leakage from 
bearings, the clarification of design formule, the 
development of effective and reasonably friction- 
free sealing devices, the accurate measurement of 
viscosity, and the establishment of a standard 
nomenclature for the mathematical treatment of 





theoretical and experimental work, were some of 
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these problems, the urgency of which was repeatedly | and in different industries themselves, and it was 


stressed. 


On the initiative of Mr. H. L. Guy, to| only one supreme central body in possession of all 


whom, with Dr. H. J. Gough and Mr. E. A. Evans, | the facts that could provide guidance which would 


the success of the Discussion is greatly due, imme- 
diate steps were taken to promote a better agree- 
ment on nomenclature, and it may be supposed 
that the claims of the other suggested objectives 
will not pass unnoticed. 


enable the diversity of interests to be fully satisfied, 


|and yet ensure the greatest national benefit to all 


sections of the community. 
Sir Philip’s argument received support from a 


If, however, a work of | number of cogent illustrations of the present lack 


research is to enlist the interest of the average | of co-ordination which were given in his address. 


constructor of bearings, it should be carried out 
on a scale reasonably approaching full size, and 
with a proper appreciation of the fact that the 
purpose of theory is not merely to explain practice, 
but also to improve it. Much experimental work of 
the past has been on too minute a scale to convince or 
even interest the manufacturer. Tied by the 
limitations of shop machines and measuring appa- 
ratus, he is inclined to ignore results that he cannot 
hope to duplicate. Workshop experiments, on the 
other hand, such as the lengthy series carried out by 
Messrs. John Penn and Company nearly forty years 
ago, on a bearing 174 in. in diameter and 31 in, long, 
are liable to appeal as little to the trained research 
worker, because they introduce so many occasions 
for observational error. Somewhere between the 
two scales of operation there should exist an oppor- 
tunity for a working compromise. If Mr. Guy's 
suggested international committee, having settled 
the question of nomenclature, could then turn its 
attention to this matter also, the desired liaison 
between academic research and trade practice 
might be brought appreciably nearer. 


UTILISATION OF COAL RESOURCES. 


THE subject-matter of most presidential addresses 
is, in the main, historical or personal, for tradition 
seems to have decreed that the organisation repre- 
sented by the individual must not be agitated by 
questions on which a difference of opinion may 
*xist within it. The president of the Institute of 
Fuel, Sir Philip Dawson, M.P., may be congratulated 
on his refusal to be so trammelled and, moreover, 
in associating with himself such authorities on the 
national fuel resources as Professor C. H. Lander, 





Mr. Alfred Fisher, Dr. W. G. Anderson, and 
Mr. John D. Troup, Professor P. O. Rosin, and 
with a number of others. Sir Philip Dawson 


opened his address by acknowledging the help 
of these members of the Institute in preparing 
it, and the constructive, though probably also 
controversial, proposals contained in it are, there- 
fore, those of representative and collective, rather 
than isolated and individual, opinion. 

The address, which was entitled “Coal: The 
Next Step,” was delivered on Thursday, October 14, 
its “text ” being, in effect, that the question of the 
co-ordination of our fuel industries had now reached 
a point at which it was imperative that more definite 
action should be taken. Committees and commis- 
sions had met, reported and dissolved, but nothing 
of real moment had been done to find out how the 
various sources of fuel could best distributed 
and utilised; neither had concerted effort 
made to ascertain their extent. The Samuel Com- 
mission’s report of 1926 had recorded : “ No compre- 
hensive survey has ever been made of the heat, light 
and power requirements of various industries, or of 
the country as a whole.” Sir Philip urged that, coal 
being the greatest national indigenous asset, 
should at once be taken to ensure that the Govern- 
ment should be in a position to direct to a great 
extent a unified policy on coal utilisation from the 
point of view of national efficiency. 

The Government, Sir Philip maintained, ought to 
create a permanent céntral advisory body through 
which the whole of the fuel activities of the country 


be 
been 


steps 


would be co-ordinated, but, he was careful to 
point out, this would not imply Government 
control. On the contrary, the central body would 


only collect and analyse continuously all available 
experience and knowledge, and from these would 
define the most suitable policy for immediate 
development in the national interest. It was appa- 
rent that the custom of regarding coal as an auxiliary 
to manufacturing processes was obsolete ; it should 
be treated as raw material for those processes. This 
view naturally called for the advice of the highest 
authorities in different sections of the coal industry 





There was, for instance, much unnecessary waste 
in the using of high-class coking coals for domestic 
purposes. These coals were more valuable when 
used in other directions and should be conserved 
for these. At present the waste was aggravated 
by the creation of a definite and expensive nuisance, 
the smoke problem. The coal industry should be 
encouraged by the Government to provide smokeless 
fuel for domestic consumption. Here again, Sir 
Philip did not suggest that it was a function of the 
Government to erect carbonising plants throughout 
the country ; rather such action as the assistance 
given by it for the installation of low-temperature 
plants in South Wales was indicated. The coal- 
carbonisation plants should be linked up with 
central installations for by-product recovery. In 
this a co-ordinating body was again necessary. The 
country’s requirements of chemical products could 
be ascertained and the production so balanced that 
there was no waste. Commercially this would 
eliminate depression in single commodities of which 
that in the pitch industry was an example. 

Gas production and distribution would enter 
into the scheme. If carbonising plants were built 
at collieries or at central points in coalfields, a 
survey of gas requirements would be called for to 
enable the new plants to be linked up or gas grids 
installed in congested areas where national economies 
and coal conservation could be thereby effected. 
Power-generating stations should be included, in so 
far as they could utilise smokeless fuels obtained 
from coals which did not produce a coke suitable 
for domestic purposes, but which were yet worth 
carbonising for by-products. Liquid fuels from coal 
also must be considered. Other processes than that 
of hydrogenation, such as the Fischer-Tropsch 
process, should be set going on an industrial scale. 
In this respect Great Britain was behind other 
counties: 

The survey Of the coal resources should be fol- 
lowed by a complete survey of processing methods, 
considering coal as a raw material, and, under 
Government advice, definite lines of activity should 
be pursued with the organised co-operation of the 
coal industry. Other countries were proceeding 
in the more systematic manner, For example, 
Germany would, in another three years, cover her 
entire demands of motor spirit and Diesel oil from 
home-produced materials, and the synthetic pro- 
duction of lubricating oil was making headway. 
Some of the new installations were very interesting 
combinations of low- or high-temperature carbonisa- 
tion and hydrogenation or synthesis plants. The 
position in the United States seemed to be towards 
providing for economic utilisation ef coal in the 
solid, liquid and gaseous forms as the proven 
petroleum reserves became depleted. 

Sir Philip completed his review of the present 
situation in this country by saying that no less 
than nine Government Departments were concerned 
with the coal industry in one or other of its aspects, 
not all these connections being beneficial. The 
quota system needed modification, and a central 
fuel advisory body might well investigate its work- 
ing. It had operated adversely in the iron and 
steel industry. Coke of the desired quality, 
formerly only obtainable from certain coals, could 
now, thanks to modern research, be provided by 
scientific blending of the coals; but this blending 
was not always possible owing to the quota system, 
and both works purchasing coke and those having 
their own coke-oven plants were handicapped. 
The cause of much of the criticism levelled at 
British blast-furnace practice in respect of excessive 
coke consumption and low output compared with 
other countries could be traced back to poor coke, 
but, for the reasons stated, the right material was 
not always obtainable. 

In the latter part of the address the successful 
working of a coke-oven gas network in the area 





between Sheffield and Barnsley was eited as ap 
illustration of what might be done elsewhere, an 
extension of the scheme being put forward as one 
suitable for consideration by a central advisor, 
body. This extension might consist of running 
steam and. power-generating units in connection 
with iron and steel works as separate undertakings 
linked up with the electrical grid, supplying power 
and steam to the works and purchasing any surplus 
gas from them. This arrangement might overcome 
the present general wastage of gas at week-ends 
when the works and mills were idle. 

The annual dinner of the Institute was held in 
the evening, the President occupying the Chair. 
After the loyal toast had been honoured, Captain 
H. F. C. Crookshank, M.P., the Secretary for Mines, 
proposed that of the ‘* Fuel Industries.” Following 
a brief review of recent developments in the indus- 
tries, such as the introduction of hydrogenation, 
pulverised fuel and the Oil Act of 1934, Captain 
Crookshank quoted some figures indicating the rate 
at which the consumption of fuel was expanding. 
Coal production in 1936 compared with 1935 was 
up by 6,500,000 tons, of gas 14,000,000 cub. ft. 
more had been sold, 2,500,000 more units of elec- 
tricity generated, and oil consumption had increased 
by 124,000,000 gallons. There was, further, closer 
co-operation and research in the various industries 
and better liaison between different industries. The 
importance of further study of the question of oil 
from coal should. be emphasised. The industries 
concerned with different types of fuel should be so 
organised that intensive competition did not give 
rise to wasted effort, but at the same time it must 
not be forgotten that a healthy competition would 
stimulate further progress. Although the demand 
for a purer atmosphere had led, to some extent, to 
investigations in search for more effective grates and 
better methods of using coal, the problem of pre- 
venting the emission of unnecessary smoke had not 
yet been wholly solved. 

Sir Philip Dawson, in his reply to this toast, 
briefly sketched the growth of the Institute since 
the amalgamation of the two organisations which 
preceded it, and paid a well-deserved tribute to the 
loyalty and enthusiasm of the secretary, Mr. P. C. 
Pope. Sir Philip then presented the Students’ 
Medal and Prize to Mr. C. E. Spooner, M.de.. 4 
ceremony which was followed by the presentation 
of the Melchett Medal to Professor Morris W. 
Travers, D.Se., F.R.S8i, President of the Faraday 
Society. Professor Travers briefly responded to the 
toast of the “ Melchett Medallist,” which accom- 
panied the presentation ceremony, after which Lt.- 
Colonel J. H. M. Greenly, C.B.E., Vice-President of 
the Institute, proposed, in genial vein, the toast of 
“‘ The Visitors,” to which Sir Patrick Hannon, M.P., 
responded in an equally happy manner. 








NOTES. 


AUTOMOBILE ENGINEERS. 


THE LNSTITUTION OF 
In proposing the toast of “ The Institution ” at 
the annual banquet of the Institution of Auto- 
mobile Engineers on Friday last, Field-Marsha! 
Lord Milne said that the advent of the internal- 
combustion engine had represented an advance 
comparable in importance to the discovery of 
printing. It had effected not only a mechanical 
but a social revolution. Automobile engineers, 1" 
particular, had changed our outlook on life, and 
they might, in fact, have changed the future of the 
whole world. Turning to the Institution itself, 
Lord Milne compared the work of the modern 
technical institution with that of the old trade guilds, 
the duties of the two being practically identical. 
These duties consisted of the collection of knowledge. 
the study of possible developments, and the educa- 
tion of youth. He was glad to see the particular 
stress laid on the latter by Major-General S. Capel 
Peck, in his presidential address to the Institution. 
He himself had been struck by the difficulties 
confronting young men starting out in life of getting 
information about their future careers, and he 
noticed that the Council of the Institution made a 
special point of helping youths in this ee 
Continuing, Field-Marshal Lord Milne mention 
that when he was head of the Army he had the 
pleasure, in collaboration with the President of th 
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Institution, of introducing mechanical transport, 


and he would like to see the Institution working 
more closely with the Committee of Imperial 
Defence. He thought that the whole question of 
the organisation and supply of automobiles might 
be placed in the hands of the Institution. In 
replying to the ‘toast, Major-General Peck said 
that the Institution was capable of becoming one 
of the most important in the country, and added 
that institutions of the same description were 
essential to the well-being of the State, both from 
the aspects of industry and defence. The Insti- 
tution was still young, and might even be said to 
be suffering from the faults of extreme youth, but 
the industry which it served was also young. The 
Institution could, therefore, look forward to a 
period of virile progress, and it was probable that 
startling results were still in store, as the days of 
great discoveries had not yet come to an end. The 
toast of “* The Guests” was proposed by Capt. J. 8. 
Irving, the immediate past-president, and responded 
to by the Rt. Hon. Lord Kenilworth, C.B.E. 


CHARTERED ENGINEERS AND PASSPORT 
DECLARATIONS. 

Both those who contend that engineers should be 
allowed to play a greater part in the administration 
of the country and those who argue that compliance 
with the regulations that now rule our lives should 
be made as easy as possible, will learn with interest 
that the Chief Passport Office has agreed that 
chartered engineers shall, in future, be recognised as 
persons authorised to sign the declarations of appli- 
cants for British passports. The imponderable 
result of this is that the engineer is now officially 
placed on a level with those whom he has always 
regarded as being of equal social status, while the 
more practicable outcome will be that his friends 
and acquaintances will be saved a certain amount 
of inconvenience. The persons entitled to sign 
these declarations will be any member or associate 
member who is entitled to designate himself a 
chartered civil engineer, a chartered mechanical 
engineer, a chartered gas engineer, a chartered 
electrical engineer, a chartered structural engineer, 
or a chartered marine engineer. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


The annual dinner of the Institution of Mechanical 
Engineers, which was held on Friday, October 15, 
was this year of a rather more cosmopolitan nature 
than usual, as it was honoured by the presence of a 
number of distinguished foreign engineers who had 
been attending the recent discussion on Lubrication 
and Lubricants organised by the Institution. One 
of these visitors, Professor George B. Karelitz, 
of Columbia University, New York, in replying 
to the toast of “‘ Our Guests,” expressed the hope 
that he would meet the members in his city in 1939, 
the Secretary, Brig.-General Magnus Mowat, C.B.E., 
having, earlier in the proceedings, read an invitation 
from the American Society of Mechanical Engineers 
to the Institution for the occasion of the forthcoming 
exhibition at New York. Mr. David E. Roberts, 
in proposing this toast, very happily conveyed the 
welcome of the Institution to its guests. The toast 
of “The Institution of Mechanical Engineers,” 
which followed the loyal toasts, was proposed by 
The Right Hon. Sir Thomas Inskip, C.B.E., Minister 
for Co-ordination of Defence, the key-note of whose 
forceful speech was that he considered those who 
spoke of the present manufacturing activity as 
likely to be of a very temporary nature were mis- 
taken in the views they held. He was of opinion 
that the data available indicated, in spite of an 
extensive rearmament programme, that a long- 
continued period of prosperity was likely. The 
second quarter of 1937 had shown a record in the 
engineering and shipbuilding industries. Further, 
in the eight months to the end of August of this 
year, the value of machinery exported was over 
31,000,0001., a substantial increase over the 
27,000,0000. of 1936 and the 25,000,000/. of 1935. 
The President of the Institution, Sir John E. 
Thornycroft, K.B.E., who was in the chair, 
responded to this toast, said it must not be forgotten 
that it was one of the duties of the Institution to 
train engineers, that is, men with expert professional 
knowledge, and one qualification for full membership 
was practical experience, which was as essential 





to-day as in the days of Whitworth. There was 
now a shortage of skilled men in the workshops 
and the training réferred to was correspondingly 
imperative, for, although the membership of the 
Institution was only a matter of thousands, the 
training affected, through them; hundreds of thou- 
sands in our workshops. A shortage of apprentices 
was also being experienced. During the depression 
it was difficult for some firms to maintain appren- 
tices, and parents had been unwilling to place their 
sons in an industry with apparently uncertain pros- 
pects. The only solution of both difficulties was to 
ensure that factories were, in the future, kept fully 
employed, to do which it must be seen to that British 
products were as cheap as those of other parts of 
the world, and to keep them, as they always had 
been, good. To Mr. Asa Binns, vice-president, 
was entrusted the duty of proposing the toast of 
*“* Engineering and Science,” which he carried out 
with a thoughtful survey of what engineering re- 
search owed to pure science, the toast being coupled 
with the name of Sir William Bragg, O.M., President 
of the Royal Society, who responded with illustra- 
tions of the value of practical training. 








THE LATE LORD RUTHERFORD, 
O.M., F.R:S. 

Ir will be with universal regret that the news will 
be received of the death, at the age of 66, of Lord 
Rutherford of Nelson, whose great work in experi- 
mental physics has thrown light on many of the most 
abstruse problems, and whose marvellous facility for 
exposition has made them of interest to thousands 
outside his specialised field. Owing to the news 
reaching us at the moment of going to press, we 
propose to defer till next week our review of Lord 
Rutherford’s life and work. 





= 


LUBRICATION AND LUBRICANTS. 


Tue General Discussion on Lubrication and 
Lubricants, convened by the Institution of Mech- 
anical Engineers and supported by the leading 
technical institutions and research organisations 
throughout the world, was opened at the Central 
Hall, Westminster, on Wedresday afternoon, 
October 13. In the unfortunate absence of Sir 
John E. Thornycroft, K.B.E., the Discussion was 
declared open by Sir H. Nigel Gresley, C.B.E., who 
extended a welcome to the members and visitors, 
and especially to the large number who had come 
from overseas. It might, he said, be asked, Why 
hold such a Discussion? The answer was that 
our knowledge of the subject, although still incom- 
plete, was considerable in amount; but it was 
widely spread, and needed to be correlated. The 
response to the invitations to take part had been 
very satisfactory ; 59 British and 22 foreign insti- 
tutions were collaborating in the programme of 
about 140 papers. These, when published, would 
form an interesting and valuable review. Sir Nigel 
concluded by inviting Professor H. W. Swift, M.A., 
D.Sc. (Eng.), Reporter for Group I (Journal and 
Thrust Bearings), to present his Report, which was 
printed on page 436, ante, for discussion. 





JOURNAL AND, THRUST BEARINGS. 


Professor George B. Karelitz (Columbia Univer- 
sity), who was invited to open the discussion, said 
that the diversity of the subject made it hard to 
discuss, although Professor Swift had somehow 
managed to do so. A transition stage had now 
been reached in the theory of lubrication. _ Bearings 
were made long before the theory began, and before 
physicists took an interest in the mystery of films. 
The interest of engineers in the subject, he thought, 
had started only about twenty years ago. The 
theory was then in a definite state, but engines had 
increased so much in size and speed that there were 
no design precedents. We were now in a position 
to determine film thickness, friction loss, leakage, 
and oil quantity.. It was unfortunate that refer- 
ences had been made to the * Karelitz formula,” 
as this must now be regarded as obsolete; the 
formula of Needs and Kingsbury gave a better 
answer. Engineers had gone beyond the capacity 
of the load criterion, and he did not know how much 
farther they might go ; already automobile engines 





used a film only 0-0001 in. thick when running. 
There were still, however, no standards for finish, 
and engineers had propounded a number of other 
questions that the physicist would have to answer. 
What was roughness ? What was the temperature 
distribution in the film and the shaft ? How was it 
to be measured? We did not know the answers 
to many questions of design ; for example, how to 
seal bearings. We did not know what happened 
under a seal on a shaft. We could deal with a 
steady load, but the theory did not fit a variable 
load, although we knew that this must be a defect 
in the theory, because bearings did work quite well 
under variable loads. We must simplify our 
methods, our formule, and our diagrams, so that 
every designer could readily use them. Finally, 
we needed a standard system for measuring vis- 
cosity—preferably absolute viscosity. 

Mr. W. A. Stanier, who followed, confined his 
remarks to the bearing problems of the railway 
engineer, and observed that the important features 
of locomotive bearings were the cylindrical accuracy 
and accuracy of finish, and the elimination of 
the variety of grooves commonly used in the past. 
Some railways now lapped their bearings after 
grinding. A serious problem was the sealing of 
bearings and the exclusion of water and dirt, and 
a solution of this problem would prevent many hot 
boxes. The oil to be used might be either a plain 
hydrocarbon oil or a blend with vegetable oil; if 
the oil were good and the bearing in good condition 
he did not think it mattered which was employed. 
The old practice of lapping the bearing with 
the journal was now obsolete. Apart from the 
limitation of the weight that could be carried 
per square inch, modern bearings did not introduce 
much difficulty. 

Mr. D. Clayton, commenting on Mr. Brillie’s paper, 
said that, while the author claimed that his theory 
agreed with experiment, his own experiments had 
to be used to check the theory. The result might 
be correct, but it did not help the designer. The 
Report stated that much of the early work must 
now be regarded as exploratory ; that did not only 
apply to past work. Clearances were now so small 
that distortion might affect the results even with 
complete bushes, and with partial bushes the effect 
was probably more pronounced. The determina- 
tion of running temperatures was very important, 
as otherwise the comparison of theory and experi- 
ment was badly hampered. Referring to Professor 
Swift’s paper, he had worked out results obtained by 
Mr. Jakeman and himself on 180-deg. bearings, and 
found that the optimum eccentricity was 0-75, not 
0-4, as given by Professor Swift; and he inclined 
to, question whether smaller eccentricity tended to 
check vibration. Mr. McKee’s paper showed that 
the use of the friction diagram alone in design was 
satisfactory with a good factor of safety. Several 
papers indicated how little oil was really necessary 
in a bearing. Mr. Guy and Dr. Smith stated that 
a reduction in oil supply reduced the losses, by 
which he presumed they meant churning losses. 
With reference to Mr. Samuelson’s experiments with 
soluble oils in bearings, it was, of course, to be 
expected that the water content would give better 
cooling than oil alone. Oil was not the only lubri- 
cant that might be used in bearings—a subject not 
yetsufficiently explored. If Mr. Stanier did actually 
obtain fluid films in his locomotive bearings, Mr. 
Clayton concluded, his method of running-in, 
beginning at 25 m.p.h. to 30 m.p.h. and working 
up to.70 m.p.h., was not correct ; he should run first 
at high speed and gradually slow down. 

Mr. E. Watson Smyth said that fabric bearings, 
on which several papers were contributed, had 
opened up a new field for rolling-mill engineers and 
a proper appreciation of these bearings might affect 
the whole design of mills. The present method of 
application, in substitution for ordinary bearings, 
was not altogether satisfactory. He had made 
various experiments to determine whether the 
Jamine in a fabric bearing should be arranged 
vertically or horizontally. The first bearing so 
tested had horizontal lamin, and rolled 7,640 tons 
of steel before requiring attention. The next 
bearing, with vertical lamine, gave an output of 
8,615 tons, nearly 1,000 tons better, but. during 
the next 1,000 tons the bearing strips. failed. 
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Subsequent tests only reached about 5,000 tons. He 
eoneluded that, in the long run, horizontal layers 
were better than vertical. He had hoped to add 
some data from graphitised bearings, but had been 
unable to obtain any. Manufacturers did not 
encourage this type. The chief trouble in rolling 
mills fitted with fabric bearings was the formation 
of rust when the mill was shut down, which caused 
rapid wear. They had tried nickel coatings on the 
shafts, but these were not satisfactory when thick, 
and when he had the coating ground down from 
about 0-04 in. thick to 0-002 in., the nickel flaked 
off. Chromium would be ideal, if the plant existed 
for its application on such a scale. He had estab- 
lished that electrolytic action was present with 
fabric bearings. It caused the formation of pin- 
holes, but, curiously, only two of his three bearings 
were affected ; he had no explanation to offer for 
the immunity of the third bearing. 

Mr. H. Brillié expressed disagreement with 
arguments against grooves in the paper by Mr. 
Erich Falz, and contended that if grooves permitted 
film continuity to be maintained their retention was 
justified. Pressure differences in films varied with 
the film thickness ; with properly-placed grooves 
the pressures could be increased and a succession of 
partial films obtained. In the liner Ile de France 
the film thickness in the turbine thrusts was 0-3 mm., 
and the turbine-blade clearances could be adjusted 
by varying this thickness. About 30 French ships 
were now using this principle. The films considered 
by Mr. Falz could be no more than a few centimetres 
in length, but he had found it possible to produce 
films more than a metre long, with the aid of 
suitably proportioned grooves. Mr. F. Samuelson, 
who was next called upon by the Chairman, said 
that he was continuing the experiments with water 
lubrication, described in his paper, and that the 
results were encouraging. There was no sign of 
the rusting reported by Mr. Smyth, even after 
shutting down the plant for two to three weeks, and 
the bearing housing was very clean. It was advis- 
able to supply lubricant under pressure when 
starting slowly. 

Dr. R. O. Boswall said, with reference to vibration 
in oil films, that about ten years ago, in experi- 
ments with a shaft 24 in. in diameter and brasses 
disposed in “ nut-cracker ” formation, he had found 
considerable vibration at pressures below about 
40 lb. per square inch, but whatever was happening 
was certainly in the pressure film and not in the top 
half of the bearing. It was a puzzling phenomenon, 
but not a matter of practical importance, he thought. 
as most bearings were much more heavily loaded. 
it was difficult to determine how much oil should 
be supplied to a bearing, as experiments did not 
show what quantity was actually passing through 
the clearance. If the quantity of oil required was 
calculated, it was usually found that much more was 
needed than was expected. Mr. Guy and Dr. 
Smith gave quantities up to 30 gallons per hour 
for a certain case ; he would suggest for the same 
ease at least 50 gallons, or perhaps 60 gallons. 
Otherwise, the film might not be perfect; the 
bearing would be “starved,” to use Professor 
Karelitz’s term, and would be running on puddles 
or broken streams of oil. A thicker film meant 
more friction, and therefore a bearing must be 
designed to work with a certain limiting thickness of 
film, if it could be obtained. A definite amount of 
oil must be supplied to the film ; it was not possible 
to supply more, but it was quite possible to supply 
The results might then look better, because 
of the reduced friction, but the bearing would be 
starved. Concluding his remarks, Dr. Boswall 
observed that he had found that bedded brasses 
were not efficient. They would not work satisfac- 
torily with a central load, although they might 
function fairly well if slightly offset. If a clearance 
bearing tended to become bedded, it would become 
less efficient. This was in agreement with Professor 
Prandtl’s observations. 

Mr. F. Nixon expressed the wish that research 
workers would investigate floating bushes. A float- 


leas. 


ing big-end bush worked apparently in defiance of 
theory. Inthe Bristol Pegasus aero engine there was 
&@ mean pressure on the bush of 3,700 Ib. per square 
inch, rising to a maximum of 4,700 Ib. at the point 
of application of the load, over an arc of about 





20 deg. The fluctuation was quite small, the 
minimum being only about 3,200 lb. per square 
inch. Experience showed that the small fluctuation 
provided the most difficult case. The Bristol bush 
had 48 holes. Increasing the end leakage gave 
improved results, probably due to increased heat 
transfer from the bearing. 

Dr. F. P. Bowden, referring to Mr. Needs’ paper, 
said that he was particularly interested in the 
question of viscosity and the effect of film thickness 
upon it. In the bearing the layer of lubricant might 
be very thin; what was then the viscosity of the 
oil? There had been reports on this subject ; for 
example, Professor Watson had found that a film 
might be only 10-* em. thick. Sir William Hardy 
had obtained a similar result, but in the finest 
capillaries he found no trace of rigidity. Flat 
plates, separated by a film half a wavelength of 
light in thickness (say, 1/100,000th of a centimetre) 
had been employed, and the observations showed 
that for most liquids the viscosity of this very thin 
film was the same as that of the liquid in bulk. 

Mr. H. L. Guy said that a perusal of the papers 
clearly indicated the need for some uniformity in 
nomenclature, and suggested that, before the 
participants in the Discussion dispersed, they 
might appoint a small committee to agree on a set 
of international symbols. At present the letter P, 
for example, might mean a force, a pressure in Ib. 
per square inch, a total load, or several other 
measurements. He did not want a long and 
scientific list ; merely a short and useful working 
list, using our own alphabet and perhaps half-a- 
dozen Greek letters. Turning to the paper. by 
Messrs. Jakeman and Fogg, he noticed a statement 
that the results of certain early seizing experiments 
were erratic because the oil was not. completely 
filtered. That statement went to the very root of 
the difference between the practical man’s experi- 
ence of bearings and the laboratory man’s experi- 
ments. Three factors affected the performance of 
bearings—dirt, air, and imperfections, He agreed 
with Mr. Clayton that some bridge ought to be 
constructed between theory and practice; it was 
burying one’s head in the sand, to ignore sand in 
the oil. Ninety-five per cent. of Professor Prandtl’s 
paper was concerned with his most satisfactory 
experiment, only achieved when he had drowned 
the whole apparatus in oil. The results then agreed 
with the theory; when the apparatus was not 
drowned, the results were erratic. To control 
friction and to design apparatus to utilise it required 
most refined workmanship and careful checking of 
laboratory results, but when the engineer tried to 
check back from his practice to those laboratory 
results, the ratio was not unity. If designers would 
measure the actual thrust bearing losses in 50 turbine 
plants under normal conditions, they would find at 
least 100 per cent. variation, the reasons for which 
might be found in dust or air in the oil, imperfections 
of finish, or differences im operating conditions. 
Thrust pads, working against a collar that was not 
hardened, soon showed fine circumferential scorings, 
due to grit. Journals were not scored in this 
manner, because the film thickness was greater in 
a journal bearing. The thicker film, however, 
helped to double the losses, which, although only 
small, were important in the aggregate. The heat 
loss of 2 million B.Th.U, per hour, mentioned by 
Mr. J. P. Chittenden, represented the consumption 
of 2,600 tons of coal im a year, so that the question 
was one of great national importance. 

Professor H. A. Everett described the programme 
of papers as a mosaic of interesting and attractive 
gems and, as an American visitor, congratulated 
the organisers on their success. Mr. J. Foster 
Petree questioned the statement in the Report that 
the oil in an Isothermos axle-bearing was circu- 
lated by a revolving dise; he understood that a 
two-armed revolving lifter was used. He showed 
slides of bearings in which the surfaces were divided 
into three and four separate segments for the purpose 
of reducing journal eccentricity when running. On 
the subject of axle bearings, he thought it sufficient 
evidence of the inadequacy of pad lubrication that 
a large Continental railway should accept as normal 
a 5 per cent. reduction in journal diameter due to 
wear. Comparative tests of the heat generated in 
pad-hubricated and film-lubricated axleboxes had 








shown a temperature rise above atmosphere, in the 
latter case, that was less than half that of the pad- 
lubricated box. He endorsed the suggestion that 
more attention might be given to the design of 
sealing devices, many of which generated excessive 
heat. He ‘had raised the oil temperature in a 
housing to more than 100 deg. C. by conduction 
along the shaft from sealing rings held in posi- 
tion on it. Mr. G. J. C. Vineall said that, from 
the oil supplier’s standpoint, he was struck by the 
lack of precision in specifying oils. Soluble oils 
intended for use as lubricants would have to be 
very carefully selected. 

Mr. F. Pesarese remarked that the fitting of an 
under-brass to an axle-bearing had advantages 
apart from the retention of oil when standing, as it 
prevented displacement of the upper brass and 
provided extra area to withstand shocks. Axial 
shocks in a railway-axle bearing might amount to 
70 per cent. of the vertical load and on the small 
end-surface of an upper brass the pressure might 
reach 400 kg. per square centimetre, or nearly 
5.700 lb. per square inch. This made it desirable 
to use the full collar surface at the end of the 
journal, taking the load on both the upper and 
lower brasses. Professor D. Dresden asked whethe: 
Mr. Samuelson’s experiments with soluble oils in 
water had been instigated by supposed fire risk with 
ordinary oils, and whether he thought that there 
was a field for this much cheaper oil; to which 
questions Mr. Samuelson answered in the affirma- 
tive. Dr. H. Féttinger suggested that chemists 
had invented “ oiliness ” because physical viscosity 
did not sufficiently explain the behaviour of different 
oils. In his own laboratory an attempt had been 
made to extend Reynolds’ work to take account of 
this property. The chemist’s idea of oiliness 
included properties like adhesion, which were not 
clearly defined. With the aid of the blackboard 
Dr. Féttinger then described the derivation of his 
formula to give accurate and more comprehensive 
comparisons of viscosities without introducing pro 
perties which, physically, were open to question. 

Sir Nigel Gresley, in closing the discussion on 
Group I, added some personal comments. He 
assured Mr. Clayton, from long experience, that a 
reversal of Mr. Stanier’s running-in practice would 
very soon result in ‘* blazing hot’ axleboxes. Mr. 
Samuelson had questioned Mr. Watson Smyth's 
fear of rust formation with water-lubricated fabric 
bearings in rolling mills, not having experienced it. 
but he (Sir Nigel) understood Mr. Smyth's complaint 
to refer to actual mills, which normally worked in a 
moist atmosphere. Dr. Boswall had said that 
centrally-loaded bedded brasses would not work 
well. All railway bearings were, of course, centrally 
loaded, The only way to run these satisfactorily 
was to have very narrow bearing faces, loaded to as 
much as 1,000 lb. per square inch. In a room they 
would soon run hot, but on a railway they wer 
well cooled by the air. On his own railway there 
were over 100,000 axle bearings at work, and often 
his monthly reports did not contain a single instanc: 
of a hot box. Mr, Nixon had referred to perforated 
floating bushes ; he agreed with Mr. Nixon that it 
was a pity that Group I did not contain a paper on 
these bushes, which sometimes gave very remark- 
able results. Mr. Guy had illustrated the scoring 
found on turbine thrust pads, but not in journal! 
bearings ; railway axles, however, became scored 
in the same way, by dirt held in the bearing. With 
reference to Mr. Petree’s remarks on the method of 
oil circulation in the Isothermos bearing, he recalled 
that this bearing did employ disc circulation som 
twenty years ago ; he had had some fitted at about 
that time, which were still in service, and believed 
that they still had the discs as originally supplied. 

The Discussion was then adjourned. 

The session of Thursday morning, October 14, 
was devoted to the discussion of Group I]: Engin 
Lubrication, the chair being occupied by Mr. 
Charles Day, M.Sc. Tech., Past-President. The grouy 
contained 33 papers, which were summarised in 
two reports. The first of these, embracing th: 
lubrication of the internal-combustion engine, w4* 
drawn up by Mr. Harry Ricardo, F.R.S., and will 
be found on page 467 of this issue. The second 
report was prepared by Mr. W. A. Stanier, and is 
reprinted on page 468, the papers summarised being 
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those dealing with reciprocating steam-engine 
lubrication. 

Mr. Day, in opening the meeting, gave a cordial 
welcome to the overseas delegates to the Discussion, 
for whose convenience an interpreter had been 
provided. The London Passenger Transport Board 
extended an invitation to these overseas delegates 
to visit its repair shops and training school for 
drivers, where the methods of maintenance of a 
large fleet of vehicles propelled by internal-combus- 
tion engines could be inspected. The number of 
papers, continued Mr. Day, was obviously too great 
for individual discussion, but the summaries to be 
read would give a good idea of their nature. These 
summaries would be printed in the Proceedings of 
the Institution of Mechanical Engineers, along with 
the papers themselves and the discussion, but he 
would appeal to the members when this material 
was in their hands not to be content with reading 
the summaries only, but to study the papers them- 
selves. These papers were the fruit of the experience 
and researches of distinguished engineers and 
scientists, and their publication, along with the 
pertinent discussions, would provide an invaluable 
book of reference on this important subject, the 
compilation of which would, in itself, make the 
Conference worth while. Mr. Day than called upon 
Mr. J. F. Alcock, B.A., to read the first summary, 
its author, Mr. Ricardo, being abroad. On its 
conclusion, the second summary was, read by its 
author, Mr. W. A. Stanier, in person. 

The discussion was opened by Dr. H. 8. Hele- 
Shaw, F.R.S., past-president, who said he would 
confine himself to one subject only of those covered 
inthe papers, namely, the reclamation of oil. There 
appeared to be an idea that oil was like water in one 
particular, viz., that there was an unlimited quantity 
of it. Nothing could be more misleading; water, 
even when evaporated, persisted and returned, 
whereas the supply of mineral oil was rapidly 
becoming exhausted. It was important, then, to 
recover a8 much oil as possible, an operation readily 
effected by filtration. In his early days at sea, when 
engines were not fitted with lubricators, oil was 
used profusely and no attempts were made to stop 
this waste by recovery of the oil. The by-pass filter 
was able to keep lubricating oil in a condition so 
that its lubricating value was unimpaired, by pre- 
venting accumulations of impurities. But it must 
not be forgotten that it might be otherwise changed, 
as there might be appreciable loss by evaporation 
of the lighter constituents. He had quoted some 
figures in this connection in his Cantor Lectures on 
Friction before the Royal Society of Arts as far 
back as 1886. The loss did not occur at the ignition 
point of the vapour, but some mineral oils would 
vaporise at texaperatures not exceeding that of 
boiling water. When bearings were running, hot, 
then, loss of actual oil occurred. If the oil were kept 
clean, instead of being cleaned when it had become 
dirty, this loss might be avoided. He thought that 
Mr. Beale’s paper contained the latest facts regarding 
oil recovery. 

Mr. O. Thornycroft, O.B.E., observed that refer- 
ence had been made in the summary to low tempera- 
ture “ stewing ” of the lubricating oil in the crank- 
case alternately with high temperature “ frying ”’ in 
the cylinder. This “frying” usually occurred on 
the underside of the piston, which was naturally 
at a considerably higher temperature than the 
cylinder walls, which were generally kept cool by 
some means. The piston temperature might. be 
lowered by spraying oil on its underside from the 
small end of the connecting rod, and he briefly 
cited some experiments in this direction in which an 
oil spray discharged at the rate of 0-01 pint per 
brake he )rse-power hour had removed heat equivalent 
to 3 per cent. of the total heat of the fuel. 

Professor Evert Norlin gave an account of some 
tests on cars and lorries in order to measure the 
cylinder wear caused by dust in the lubricating oil. 
The oil was only partially purified by filtration and 
contained about 0-2 per cent. solid matter. The 
wear was measured after three sticcessive periods 
of running of about 2,000 kilometres each, the same 
oil being used over again for the several tests and 
the wear was compared with that developed in 
three lorries in which fresh new oil was provided for 
each test. The total wear without change of oil 








was 70 per cent. higher in the cars and 30 per cent. 
to 40 pér cent. higher in the lorries than in those 
running on fresh oil. 

Mr. Carter pointed out that in endeavours to 
improve thermal efficiency designers were tending 
to increase\ the compression pressure and mean 
combustion pressure in compression-ignition engines, 
a condition which caused loads likely to break down 
the bearing oil films. The stresses in a petrol engine 
were at a maximum at full throttle only; at lighter 
loads the stresses were less, and there was, therefore, 
less heat to dissipate. The stresses in the com- 
pression-ignition engine were not so variable and 
lubrication difficulties were more formidable. He 
then outlined some recent experiments with two- 
cylinder and four-cylinder engines of this type 
employing the heaviest loading the bearings would 
stand. In one four-cylinder engine the crank-pin 
loading was increased until it was as high as 3,770 lb. 
per square inch on the projected area and the 
engine was run at an ungoverned speed of 3,000 
r.p.m. Under these conditions trouble started with 
the seizing of one of the pistons. Later other 
seizures occurred and all the breakdowns were 
subjected to close examination. The conclusion 
reached as to the piston seizures was that as they 
occurred when the piston had nearly reached the 
top of the stroke and the compression pressure was 
at its highest, the oil film on the cylinder wall was 
broken. This pointed to the necessity, if compres- 
sion pressures were high, of developing a lubricating 
oil which would retain its viscosity under the 
continuous high stresses to which it would be 
subjected. 

Dr. E. Nixon said he could not subscribe to the 
note of pessimism and despondency apparent in the 
papers regarding the utility of oxidation tests for 
appraising oils, simple inexpensive oxidation tests 
being, on the contrary, likely to be, if they were 
not so already, useful and trustworthy. In carrying 
out oxidation tests on an assortment of oils, the 
effect of time on oxidation and the effect of tem- 
perature should be considered. Dr. Nixon illus- 
trated his comments by diagrams. Thus, he showed 
that if curves of two different oils were plotted on 
a temperature base and with rates of oxidation as 
ordinates, the curves might cross at one point so 
that at the temperature corresponding to this point 
the oxidation rate would be the same for both. 
But the temperature coefficients of both oils might 
be different, so that the curves would be of different 
general slope, and the oxidisation readings at a 
different temperature would not be the same. A 
single temperature test of each oil might therefore 
be misleading and oxidation tests should have at 
least two periods carried out at ten different tem- 
peratures of incubation, Sludging, viscosity rise, 
and acidity rise should be measured. The dish 
method, either with or without blowing, could be 
recommended. The tests were simple and if carried 
out in sufficient numbers would provide data 
probably indicating the way out of some present 
difficulties. 

Several of the authors had directed attention to 
the important fact that the oxidation rate of a 
lubricating oil was, considerably increased by the 
combustion products of the fuels, by the presence 
of metals and metallic compounds, water and 
mineral acids, &c., which found their way into the 
oil. Mr. C. H. Barton had stated that this aspect 
of the deterioration of oils in service was obviously 
not covered by the usual oxidation test, and Dr. E. H. 
Kadmer had concluded that “ artificial ageing could 
not be used alone to judge the quality of a motor 
engine oil.” These two important statements 
suggested to the chemist that investigations in this 
direction were of great practical importance, and 
it was interesting to note that results were already 
coming to hand. Mr. T. K. Hanson and Professor 
A. C. Egerton had sent in to Group IV a paper on 
the action of nitrogen peroxide. Data on the 
effect of water, metals, and metal soaps, &c., on 
the oxidation results were also to be found in the 
papers. Altogether it appeared that a good deal of 
attention was being paid to this particular aspect 
of the problem, and in the near future it was possible 
that oxidation tests in which allowances might be 
made for oil contaminations could be devised. 
Mr. Barton had pointed out that the results with the 
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Indiana test and the Air Ministry oxidation test, 
together with coke tests, did not agree. This was 
hardly surprising since the former was taken from 
the sludging standpoint and the latter dealt with 
viscosity rise, and there was no! well-defined cor- 
relation between sludging and viscosity rise. Better 
agreement would probably be reached if both these 
factors were taken into consideration. 

Professor H. A. Everett, speaking on the discre- 
pancies between theory and practice which had 
been referred to in several of the papers, pointed 
out that the function of theory was to explain 
practice and disagreement did not necessarily mean 
that theory was wrong. It might be that the prac- 
tice had not been correctly reported. In the present 
state of knowledge, assumptions had to be made in 
theory. Viscosity might be taken as an instance. 
In employing the hydrodynamic theory it was 
necessary to assume that viscosity was constant ; 
yet it had been shown that viscosity might vary 
with pressure. If, then, viscosity was assumed to 
be constant, there must be discrepancies in the 
derived theory. He thought it possible that changes 
in that characteristic known as “ oiliness’’ might 
be due to unrecognised vagaries in viscosity. 

Mr. M, Roegiers dealt with the question of the 
influence on the oil of the picking up of unburnt 
oxidation products in the cylinder. These products 
were held in a state of quasi-colloidal suspension and 
were eventually blown past the piston rings into 
the crankcase. None of the modern laboratory 
ageing tests brought this change in the oil to light. 
The oxidation products were not harmful, but 
actually increased the “oiliness”’ of new oil. At 
the same time, the ordinary mineral oil of to-day 
could not take up the carbonaceous products and 
he was of opinion that they were generally deficient 
in “ oiliness.”” Those concerned with the operation 
of air liners on the Continent had had to reject 
many oils which had been classed as satisfactory by 
artificial ageing tests and engine-bench tests. A 
solution had been reached in many of the Air Lines 
by employing electro-chemically treated oils. In 
the Belgian Airways Company, “Sabena,” for 
instance, such oil was used on ten Hornet machines, 
both new and after having been overhauled, and 
had given satisfactory results. The electro-chemi- 
cally treated oil had a specific gravity of 0-905, as 
compared with the 0-885 of the modern refined 
mineral oil previously used. The viscosity of both 
oils was the same, namely, about 20 centipoises at 
100 deg. C. 

Mr. H. Brillié gave some account of experiments 
on locomotive-axle bearings. These were lubricated 
by pads at the sides, to which oil was supplied by 
wicks by capillary attraction from an oil container 
below the axle. The client wished to use the axles 
at full load and maximum speed without preliminary 
running-in. Ordinary machining processes had been 
used for the parts and certain difficulties arose which 
were only partly removed by cutting special oil 
grooves in the bearings. Experiments were then 
made with different oils with the axles running in 
an oil bath. Oil wiih a viscosity of two poises, 
and oil with 4. visecsity of seven poises, were used 
with fair resz'ts, which did not differ at all in the 
two cases. An oil of 11 poises plus 2 per cent. of 
“ Oildag ’’ was then used and proved quite satis- 
factory. The viscosities given were at 35 deg. C. 
and no running-in was done. From the latter 
results the two-poise viscosity oil was also tried 
with ‘ Oildag” and proved equally satisfactory. 
The oil bath was then discarded and the bearings 
run with pads and wicks. When running, the oil 
had to travel vertically from the container below 
the axle to the pads through 7 cm. or 8 cm. by 
capillary action. It was feared that the wicks 
would become choked by the colloidal graphite in 
the “ Oildag,” but the transfer was not affected in 
any way and the net result was that the two-poise 
viscosity oil plus ‘ Oildag” was quite satisfactory 
and comparable with the results obtained from the 
oil-bath experiments. Professor Dr. H. Nordmann 
and Mr. J. Robrade had stated in their paper that 
the problem of the passage of graphitised oils 
through wicks and pads was still unsolved. His 
own work did not support this and he thought the 
difference in results was due to two causes, the 
first of which was the nature and arrangement of 
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wicks and pads, which gave strong capillary action 
and abundant lubrication. Secondly, it was of 
the utmost importance to have very fine and 
uniform particles in the graphite, and he had used 
* Oildag”’ exclusively, which met these’ conditions. 

Mr. EK. A. Evans remarked that opinions had 
been expressed as to the inadvisability of adding 
new oil to old. His own view was that no such 
objection obtained; rather that difficulties would 
arise by adding materials to oil with certain ends 
in view. This might easily go too far and he thought 
caution should be exercised. Few inhibitors were, 
however, used and were put in mainly to keep down 
acidity. 

Mr. H. J. Young, who had contributed a paper on 
wear of cylinders and piston rings, observed that in 
other papers it seemed to be advanced that the 
harder the metal was the better it would wear. 
He felt that this was scarcely proved, as he regarded 
resistance to wear as being more influenced by 
the condition known as “toughness” than by 
the degree of hardness as measured by the 
Brinell or other standard methods of test. He had 
found, for instance, that material which was so 
hard that it could not be cut with a hacksaw did 
not wear well. 

Mr. F. Nixon, dealing with aeroplane-engine 
lubrication, said he thought lower oil temperatures 
would be beneficial for the bearings. Sludging was 
« real trouble and oils which were more stable in 
this respect were needed. The effect of ethyl in 
the fuel of petrol engines on the lubricating oil 
required investigation. What was really wanted 
was an oil specification that would provide an 
indication of how the oil would behave in the 
engine 

(T'o be continued.) 





INDUSTRIAL MANUFACTURE OF 
KRYPTON AND XENON. 


THe invention by Langmuir of the gas-filled lamp, 
the so-called half-watt lamp, dates back 25 years. 
In the vacuum lamp employed until that time the 
temperature of the tungsten filament, and, in con- 
sequence, the efficiency of the lamp, was limited 
not by the approach to the melting point of the 
metal, but by the rapidity with which it volatilised at 
high temperatures. _.angmuir reduced this volatilisa- 
tion by placing the filament in a gaseous atmosphere. 
The gas employed must have no chemical action 
on the filament, must be a poor conductor of heat, 
and must inhibit the diffusion of tungsten vapour. 
The heavy rare gases fulfil these requirements in 
the inverse order of their molecular weights, +... 
first xenon, then krypton and then argon, At first, 
however, it was necessary to employ nitrogen, and 
afterwards argon when its industrial production 
was perfected by Linde and then by Claude, It was 
then quite impossible to employ krypton and still 
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prepared infrequently and in very small quantities. 
Jacobi had, however, mentioned the possible em- 
ployment of krypton.* It was believed that air only 
contained proportions of 5 5,55'y,050 Of krypton and 
of +5.9ho.0u0 Of xenon, these proportions being too 
small to render industrial production — possible. 
In 1918, Georges Claude had said, in referring 
to the employment of krypton and xenon in incan- 
descent lamps, ‘“‘ What enormous efficiencies could 
be obtained with them if their infinitesimal propor- 
tions in the air would only allow us to hope that 
they could ever be manufactured in sufficient 
quantities.’’+ 

The work of Lepape, however, modified these 
conclusions. This scientist established, in effect, that 
air contained 20 times more krypton and 15 times 
more xenon than had been suggested. He showed 
that these gases were concentrated in the bath of 
liquid oxygen of the industrial plants used for the 
separation of oxygen and nitrogen from the air 
and suggested a very elegant process for extracting 
them by absorption and liberation of the gases 
produced by the slow evaporation of the liquid. 
From 1923, he was able to produce regularly quan- 
tities of gas sufficient for laboratory tests of lamps. 
Such tests were made by him at the time with the 
co-operation of the Société d’Eclairage et d’Applica- 
tions Electriques. Finally, Georges Claude suggested, 
in 1928, a process permitting the regular production, 
in a continuous manner and in quantity, of krypton 
and xenon as by-products of the oxygen and nitrogen 
industry. He was able then to envisage a produc- 
tion of several dozen litres a day. Tests of the 
employment of heavy gases in lamps could from 
that time be carried out under good conditions. 
Similar work was also undertaken a little later in 





other countries. The problem still remained of 
|obtaining the gas at a relatively low price and in 
| sufficient quantities. Hundreds of millions of incan- 
descent lamps are now made annually, and the 
employment of krypton, even on a véry small scale, 
would consequently necessitate an annual produc- 
tion of several hundred cubic metres of the gas. 
The by-products of the manufacture of oxygen and 
nitrogen are quite insufficient in quantity to ensure 
such a supply. 

We may now describe the process devised and 
patented by La Société L'Air Liquide, 75, Quai 
d’Orsay, Paris, 7e., for extracting krypton and 
xenon from the air, not as by-products but as 
main products, and in sufficient quantity to meet 
requirements. While, in order to obtain oxygen 
or nitrogen from the air it is necessary to liquefy 
the air completely, in extracting krypton and xenon 
it is only necessary to cool the air to the dew point 
and pass it through a rectification column in counter 
current to a very small quantity of liquid air. At 


* United States patent No. 1,154,519. 
+ Bulletin de la Société des Ingenieure Civile, 1918. 








less xenon, which up till that time had only been | 
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the temperature of liquid air at atmospheric pres- 
sure, the vapour pressure of krypton is about 5 mm. 
of mercury. Considering the mixture of liquid air 
and krypton as an ideal solution, it can be deduced 
that, for small quantities of krypton, the proportion 
of this gas will be about 150 times greater in the 
liquid than in the vapour in equilibrium with it. 
The quantity of liquid air theoretically required 
is therefore 1, of the quantity of gaseous air 
treated. In practice, the imperfections of the 
columns and, more particularly, the carrying of 
liquid particles from one tray to another by the gas 
stream, renders it necessary to use a much greate! 
proportion of washing liquid. This proportion is 
now between 5 per cent. and 10 per cent. of gas to 
be washed, but experience and improvement in 
distillation columns in the future will doubtless 
enable the quantity of washing liquid to be reduced. 

The operation of the process is greatly facilitated 
by the employment of cold regenerators working 
alternately on the Franklsystem. These regenerators 
render it possible to obtain easily very large surfaces 
for heat exchange and to recover up to 99 per cent. 
of the cold fromthe gases leaving the distillation 
column. Moreover, the pre-purification of the air 
(drying and removal of CO,) is no longer necessary 
with these regenerators. The water and CO, in the 
air are deposited on the surfaces of the regenerator 
during the cooling of the air, but are evaporated 
and carried away during the inverse period of re- 
heating of the gases leaving the column. The air 
to be treated must be slightly compressed in order 
to compensate, by its expansion in a turbine, for the 
losses of cold resulting from the small and unavoid- 
able imperfections of the regenerators. A compres- 
sion of 0-7 kg. per square centimetre is sufficient for 
apparatus capable of dealing with a large volume 
of air, as compared with 4 kg. per square centimetre. 
the minimum compression necessary for complete 
liquefaction. This compression also results in 4 
difference in volume between the gases enterime 
and leaving which is of considerable assistance 1" 
the evaporation of the water and CO, deposited in 
the regenerators. 

La Société L'Air Liquide has constructed, and is 
putting into service atits Boulogne works, apparatus 
based on these principles. Fig. 1 represents th 
apparatus diagrammatically and Fig. 2 is repre 
duced from a photograph taken during the course 
of erection, in which the principal parts can be seen. 
A turbo-compressor a, Fig. 1, has a capacity 0! 
30,000 cub. m,. per hour of air compressed to 0-7 atin. 
This air first passes through one of the two regene- 
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INDUCTOR-TYPE SPEED INDICATOR. 
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Fie, 1. 








INDICATOR IN CaB. 


Fie. 2. 


rators b, for example, where it is cooled. The 
cooling is completed down to the dew point by 
expansion in the turbine c. It then passes on to the 
distillation column d,, consisting of a small number 
of trays only. It is washed by the liquid air (about 
3,000 kg. per hour), which is run in at the top of the 
column and gives up to this liquid air its krypton 
and xenon. It next passes into the regenerator b,, 
to which it gives up its cold, and is then allowed to 
escape to theatmosphere. The regenerators band b, 
are changed over periodically at intervals of about 
100 seconds. The liquid flowing from the column d, 
18 passed into a second column d, which is much 
smaller than d, and a part of the liquid is then 
passed into a third column d;, which is smaller still. 
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About 700 cub. m. of gaseous oxygen can be drawn 
off per hour from the column d,, while from the 
column d,;, 10 to 15 cub. m. per hour are drawn off 
of a mixture containing 3 to 5 parts per thousand of 
heavy gases, and about as much of various hydro- 
carbons, the remainder being oxygen. The con- 
centration is not pushed farther in the column d, in 
order to ensure that the hydrocarbons shall not 
reach a proportion sufficiently great. to form an 
inflammable mixture with the. oxygen. 

The final purification is not indicated on the dia- 
gram, Fig. 1. It consists in passing the gas from the 
column d;, first compressed to several atmospheres, 
over a purifier containing heated copper oxide, 
which destroys the hydrocarbons. After elimina- 
ting the small quantities of water and CO, formed, 
the gas is again liquefied and passed into a small 
distillation column in which the greater part of the 
oxygen is eliminated. The gas drawn off at the 
lower part of this column is afterwards burnt in an 
excess of hydrogen and thus freed from the oxygen 
and from possible traces of hydrocarbons. A final 
condensation in liquid nitrogen enables the hydrogen 
to be separated from the rare gases, which are after- 
wards collected by re-heating the condensation 
apparatus. The washing liquid air run in at the top 
of the column d,, is obtained, in aceordance with 
the Claude process, by delivering air compressed 
to about 10 atmospheres, dried, freed from CO, 
and cooled, into a nest of tubes placed at the bottom 
of columns d, and d;. On account of its pressure, 
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it is liquefied in setting up ebullition of the liquid 
in, which the nest of tubes is immersed. The air 
to be used for washing is compressed to a pressure 
higher than that necessary for liquefaction and pro- 
duces cold in expanding and doing external work 
in a reciprocating engine. 

This apparatus is completely erected and has 
undergone preliminary tests; it is now being put 
into service. The Gesellschaft fiir Linde’s Kis- 
maschinen, under licence from La Société L’Air 
Liquide, has constructed similar apparatus. This 
plant has been installed at Ajka, Hungary, to 
supply krypton only to the important lamp factory 
in that country ; it will shortly be in operation. 
Its capacity, which is 22,000 cub. m. of air per hour, 
is nearly equal to that of the plant at Boulogne. 
The energy consumption estimated for these instal- 
lations is 40 horse-power hours per litre of xenon and 
krypton mixed in the proportion in which the gases 
exist in the atmosphere. This energy consumption 
is utilised almost entirely in overcoming losses of 
pressure and in compensating for losses of cold. 
It is hoped that experience gained, will enable this 
power consumption to be. reduced in future plants. 








INDUCTOR-TYPE SPEEDOMETERS 
FOR ELECTRIC TRAINS. 


Ir has been decided that the driving positions of all 
the new rolling stock of the London Passenger Trans- 
port Board shall be fitted with speed indicators, and 
after considering various alternative types of instru- 
ment, the Board’s engineers suggested to both Messrs. 
Everett, Edgcumbe and Company, Limited, Colindale 
Works, Hendon, London, N.W.9, and Messrs. Evershed 
and Vignoles, Limited, Acton-lane Works, London, 
W.4, that they should undertake the design of an 
instrument comprising a frequency generator coupled 
to a frequency meter. In Messrs. Everett, Edgcumbe’s 
instrument, of which a number are already in service, 
projections extending from the spokes of the rail wheel 
in a direction parallel with the axis of rotation, and 
forming armatures, are used with the generator. This 
is shown in position by the photograph reproduced 
in Fig. 1 on this page, in which illustration the projec- 
tions, or armatures, referred to, will be clearly seen. As 
the wheel rotates, the armatures move between the poles 
of a permanent magnet around the limbs of which 
coils are fitted, the coils being connected to an indicator 
in the driver’s compartment. 

The arrangement of the generator is illustrated 
diagrammatically in Fig. 3, in which a is one of the 
armatures extending from the spokes, 6, 6 are the pole 
pieces of the permanent magnet c, which is of nickel- 
aluminium alloy, and d are the coils. It will be clear 
that as the armatures pass between the pole pieces, the 
reluctance of the magnetic circuit will be reduced and 
the flux increased, and the flux variations produced in 
this way will induce currents in the coils, the voltage 
and frequency of these currents being proportional 
to the speed of rotation of the wheel, and therefore to 
the speed of the train. Messrs. Everett, Edgcumbe 
point out that the use of frequency for speed measure- 
ment, instead of the more usual voltage method, has 
the advantage that it is largely independent of such 
variables as the position of the rotating armatures, 
the condition of the generator magnets, and, in fact, 
of everything except the frequency with which the 
armatures pass between the poles. Actually, there are 
eight or ten spokes per wheel, according to the type of 
coach, and in either case, at a train speed of 60 m.p.h., 
an armature passes between the poles some 80 or 90 
times per second while forarange of speed from 20 m.p.h. 
to 80 m.p.h., the frequency varies from 30 cycles per 
second to 120 cycles per second, the terminal voltage 
also increasing with the speed. 

The indicator, shown in position in Fig. 2, is of the 
rectifier-operated moving-coil type, since the more 
usual form of frequency meter has insufficient working 
forces for the required service. The moving-coil type, 
moreover, has the advantage of being perfectly dead- 
beat, of having a uniformly-divided scale which can 
be calibrated to read in miles per hour, and of being 
almost immune from disturbance by stray magnetic 
fields ; the latter is an important consideration in yiew 
of the fact that there are cables carrying heavy currents 
in the immediate neighbourhood of the indicator. It 
may be mentioned that a lamp is mounted in the upper 
part of the indicator case and is arranged to illuminate 
the scale without causing glare in the driver’s eyes ; a 
domed cap, visible in Fig. 2, gives access to the lamp. 

The car wheels used are of two sizes, viz., 31 in. or 
36 in. in diameter, and to enable the same equipment 
to be used with either, a change-over link is provided 
which automatically varies the sensitivity of the 
indicator in the ratio of 31:36. Although, when new, 
the wheel diameters are as stated above, they soon wear 
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down, so that erroneous indications would be given 
after long use. To avoid this, a wheel-compensating 
rheostat is provided in each indicator. The rotation of 
this rheostat, in conjunction with a scale of wheel 
diameters, changes the sensitivity of the instrument to 
compensate for any degree of wheel wear. The trans- 
mitter, which, as shown in Fig. 1, is enclosed in a 
strong aluminium housing with a watertight terminal 
box, is mounted on the bogie and is connected to the 
indicator by a pair of armoured leads; the resistance 
of these leads has no appreciable effect on the indica- 
tions. 

It may be remarked, in conclusion, that all trans- 
mitters and indicators are interchangeable, both 
electrically and mechanically, so that any indicator can 
be used with any transmitter taken from stock. This 
characteristic obviously simplifies the question of 
spares, We understand that about 120 of these equip- 
ments have been, or are being, supplied by Messrs. 
Everett, Edgcumbe, and that further developments are 
being made as the result of collaboration between that 





firm and Messrs. Evershed and Vignoles. 








CO-OPERATION IN MODERN 
INDUSTRY.* 


By La.-CoL. Lorp DupLey Gorpoxr, D.S.0O. 


WHen industry was first undertaken by primitive 
man it was a matter of self-preservation for the 
individual, but, as civilisation began to take form, 
man’s requirements went further than mere bodily 
subsistence and protection against his enemies, so 
industry as we understand it to-day began to develop. 
Within the last two hundred years or so industry has 
become so highly developed that in only very few cases 
can an individual carry on his industry unaided, and 
so the company as we understand it to-day came into 
existence. An early form of co-operation in industry 
was of a different kind: I mean the formation of 
guilds or leagues by which those engaged in any par- 
ticular craft or trade were and are still bound together 
in a definite organisation, which has as its object the 
promotion of the best interests of those engaged in 
each individual industry, quite apart from the desire 
of each individual to make private profit for himself. 

To-day there is an increasing urge towards co- 
operation in industry, which takes many forms under 
different federations, associations, leagues, unions, or 
chambers. These bodies are to-day not only taken 
for granted, but it would be impossible for industry to 
continue in its present form without them. Yet it is 
the case that there are some individuals and firms, 
even in the engineering industry, who hang on to the 
old-fashioned idea of splendid isolation and refuse to 
join any sort of federation or association. Obviously, 
there is none such present to-day, but if there were I 
would tel] him that such an attitude is not only bad 
business, it is also taking advantage of the protection 
afforded and the advantages gained by those who 
are uniting in forming federations and associations and 
paying for the good work which they perform. 

| have said that the sort of co-operation which I 
have in mind takes many varying forms. First, 
there are federations which from their name should 
be the result of affiliation of separate associations. 
The Federation of British Industries is the leading 
example of such an organisation. Here we have a 
Federation which can act and speak for industry as a 
whole as a result of consultation with all the varying 
elements consisting of associations, each of which 
represents some specialised trade or industry. Not 
only can such a federation command unrivalled respect 
and attention for any line of policy which it decides 
to support in any direction affecting the welfare of 
industry, but it is a most convenient and now more 
or less essential medium through which the Government, 
either as a result of its own request or the initiative 
of the federation, can keep itself in touch with those 
whose daily work qualifies them to give the best advice 
as to the needs of industry. 

Then there are associations, such as our own British 
Engineers’ Association, the British Electrical and 
Allied Manufacturers’ Association and other similar 
bodies, such as the Machine Tool Trades Association, 
whose membership consists of firms who are engaged 
in the same class or branch of industry and whose 
problems are therefore so nearly similar that they are 
bound together by more intimate ties than is possible 
between members of a federation. The functions of 
such an association cover a very wide field. They 
include net only protection against other associations 
or individuals who may be contemplating action 
contrary to the best interests of the industry covered 
by the association, but also protection against price 
cutting or undue competition between individual 


* Address by the President of the British Engineers’ 
Association, delivered on Thursday, October 14, 1937. 
Abridged 
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members of the industry. They include such purely 
trade functions as the standardisation of conditions 
of contract, limits of credit, and the custom of the 
trade. They include the supply of information as to 
the status of inquirers, the possibilities of markets, 
and the suitability of prospective agents. 

Now some of these functions can only be performed 
as the result of the pooled experience of certain sections 
or groups of an industry who are engaged in produging 
exactly the same specialities, that is to say, those who 
are direct competitors with one another. I often feel 
that it is here that the spirit of co-operation in industry 
is put to its chief test and where it can achieve most. 
It is, after all, not very difficult to pass resolutions and 
support policies which are of general tion and 
may not always have a direct effect on individual 
who supports or even promotes them. .But when we 
come to ©0-operation between those who are com- 
petitors, each decision arrived at affects every individual 
member of the group directly, and, moreover, these 
decisions can only bear good results if they are loyally 
carried out by every member of the group. Just as 
the family may be said to be the foundation of the 
State, so we may claim that the trade group of an 
association is the foundation of co-operation in modern 
industry. Both the B.E.A. + dhe PO have 
extensive experience in the ation of groups con- 
sisting of manufacturers of the same y, and 
though their lems and needs must be identical, 
there is a ency for those who are in daily compe- 
tition with each other without meeting as individuals 
t» be distrustful and suspicious, At early meetings of 
such groups it is often apparent that the members 
have hesitation in speaking openly for fear that they 
may be giving something away to their competitors. 
The very fact of meeting together does, however, 
quickly encourage a feeling of mutual respect and 
understanding, and if this spirit is properly encouraged 
and developed, difficulties which have at first seemed 
insuperable can be overcome. I admit that when 
this stage has been reached through the co-operation 
of the principals of the firms concerned, there is the 
further difficulty of overcoming prejudices which may 
still exist in the minds of the staff and salesmen of 
the different companies who have not had the oppor- 
tunity of the same personal contact. But I am sure 
it is agreed that the best salesman is one who does not 
decry his competitors, either as regards their methods 
of business or the quality of their products, but confines 
himself to extolling the excellence of the product he 
is selling and gives loyal service to the firm by whom 
he is employed. I have used the words loyalty and 
service, and to obtain any results from co-operation 
it is essential that there shall be loyalty to each other in 


carrying out mutual undertakings and service in the | 


best sense of the word to the common good. 
There are further notable forms of co-operation 
which are also essential to meet modern conditions. 


For instance, every important industry now has its | 


organisations formed specially, and separate from trade 
associations, for the purpose of discussing and regu- 
lating rates of wages and conditions of working. These 
federations, associations, and unions are divided into 
two groups representing, respectively, employers and 
workpeople. It would be impossible for modern 
industry to be carried on without these organisations 
providing the means of regulating the conditions under 
which we all do our daily work. It is a notable develop- 
ment of modern times that discussions between the 
two groups referred to are, on the whole, conducted 
with a spirit of courtesy and mutual understanding 
which is essential to co-operation. This is all of 
great benefit to industry and is, I feel, partly due to 
the fact that the dividing line between employers and 
workpeople is much less definite than it was. 

There is one more form of co-operation to which 
I should like to refer, and that is what is known as the 
co-operative movement. This is organised in the 
form of local independent societies, many of which 
incorporate the word “ Industrial” in their title. 
Each is affiliated to the Co-Operative Wholesale Society, 
which is a national organisation forming, so to speak, 
the link between all the local societies and acting as 
the focus and headquarters of the whole movement. 
There are certainly many who are hostile to the 
co-operative movement, either because they feel that 
it has been able to secure special advantages which 
constitute unfair competition against individual traders, 
or because the movement has in many of its activities 
a strong political bias, to which objection is very 
naturally taken in a trading concern. But it still 
remains true that the co-operative movement is a 
most striking example of the success which can be 
achieved by the loyal working together of a number 
of persons who as individuals have no remarkable 
capacity nor any long experience in conducting a large 
industrial and commercial undertaking. 

I have said a good deal about the advantages and 
the duties attaching to co-operation, but there is one 
note of warning which I do feel it is necessary to sound 
in this connection. There is a definite tendency, not 
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so pronounced in this country as elsewhere, for the 
advantages of co-operation in the form of combines, 
rationalisation, or of Government control, whether 
direct or indirect, to be pressed to such a length that 
individualism and independence are in danger of being 
suppressed and made completely subservient to the 
community, the common good, or whatever term may 
seem best for purposes. Human nature 
is such that two strongest incentives to turning 
out good work are competition and the hope of 
personal If there is to be no healthy rivalry 
there is less desire to develop methods superior to 
a competitor or to use material and workmanshi) 
which will be better than a rival’s, If there is no hope 
f personal gain what is the need to work hard, to 
reduce costs, and i ve efficiency ? I am told that 
the danger to which I refer is becoming very apparent 
in the totalitarian States, and we must see to it that 
we so organise our industry in this country that we 
gain the advantages of collaboration and co-operation 
without losing that individuality which has won us 
the foremost place among the industrial nations of 
world 
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I have already mentioned a few of the numerous 
services which an association can perform for its 
members, and I have also tried to make it clear that 
those services are of advantage to those in the industry 
who are not members. But, if a member or prospec- 
tive member looks only for the advantages which he 
ean gain for his own firm by belonging to the associa- 
tion, he is doomed to disappointment, and he has failed 
to appreciate the spirit in which co-operation must 
be carried out. Each of us must contribute, not 
merely a cash subscription, but loyal service and 
support. It is useless to leave it to the staff of the 
association to do our work for us. Let each member 
of the industry see what he can contribute towards the 
pooling of experience without fear of giving some 
advantage to his competitors; let us each one try to be 
as useful as we can to other members of our industry, 
and so shall we assure the continued improvement and 
prosperity of the industry, to the individual benefit of 
each member of it. 








LAUNCHES AND TRIAL TRIPS. 


‘* ConsuvELo.”’—Single-serew cargo steamer for the 
North Atlantic service ; triple-expansion engine working 
in conjunction with a Bauer-Wach exhaust turbine. 
Trial trip, October 15. Main dimensions, 419 ft. 6 in., by 
53 ft. 6 in., by 28 ft. 3 in. Built and engined by Messrs. 
Swan, Hunter and Wigham Richards@én, Limited, Nep- 
tune Works, Newcastle-upon-Tyne, for Messrs. Eller 
man’s Wilson Line, Limited, Hull. 








British STANDARD MerHop FOR DETERMINATION OF 
Viscostry oF Liqurps.—The British Standard method 
for the determination of the viscosity of liquids in absolute 
(c.g.8.) units, has recently been revised. The first 
edition of the publication appeared in 1923, and the 

resent revision, which is designated No. 188-1937, 
- been carried out in the light of criticisms and sugges- 
tions that have since been received. Opportunity has 
also been taken to introduce appendices containing 
data likely to be of service to users. ng price 
2s. 2d., post free, are obtainable from the Institution, 
28, Victoria-street, London, 8.W.1. 





ELecrricrry SuppLy 1x Stoxs-on-Trent.—According 
to the report of the electrical engineer for the year 
ending March 31, 1937, the ber of cc 8 con- 
ne to the mains of the Stoke-on-Trent electricity 
undertaking was then 46,954, or 10,966 more than in the 
preceding year. This is the first time that more than 
10,000 consumers have been added in one year. There 
are 79,743 ises in the area of supply, so that, also 
for the first time, over half of them are connected to the 
system. The electricity consumed during the twelve 
months under review amounted to 92,851,540 kWh, 
com with 79,128,180 kWh in 1935-1936, an increase 
of 13,723,360 kWh, or 17-34 per cent. ty of 





The capaci t 
cookers and other apparatus hired rose from 11,032 kW 
to 23.241 kW. 


Facrory Facmitres rm tHe Speciat ARreEas.—A 
booklet, with the title New Fields for Industry, has 
been issued by the Commissioners for Special Areas, 
for the purpose of indicating in broad outline the facilities 
now available for the establishment of new manufac: 
turing businesses and the assistance that the Commus 
sioners are empowered to give, more especially on & 
trading estates in process of development near Gatesheac . 
at Treforest (Glam.) and at Hillingdon, near Glasgow. 
These inducements include sites and factories on & 
rental basis, contributions towards rent, rates and 
income tax, and in certain circumstances, remission 
of the National Defence Contribution. The booklet 
contains also good maps of the Special Areas of Dushew 
and Tyneside, Scotland (Glasgow and district), 5out 
Wales. and West Cumberland, and their environs. 
Copies and further particulars may be obtained be: 
application from the Secretary, Commissioner for meet ie 
Areas (England and Wales), Broadway Buik oe 
Broadway, Westminster, S.W.1, or the Seeaves y. 
Commissioner for Special Areas in Scotland, 13, Carlito 
terrace, Edinburgh, 7. 
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Fie. 1. 


PORTABLE HORIZONTAL 
SHAPING® MACHINE. 


Tne majority of heavy machine tools are designed on 
the assumption that the work will be brought to the 
machine, for the sufficient reason that, in most cases, 
this arrangement best serves the requirements of 
convenience, expedition and accuracy ; but there are 
occasions when the dimensions rendered practicable by 
modern materials and the scale of operations result in 
the production of units too large to be handled by any or- 
dinary fixed machine, although not sufficiently numerous 
to justify the installation of plant of greater capacity. 
In some classes of work, also, it is necessary that final 
machining operations shall be carried out on site, and 
possibly after the pieces to be machined have been 
bedded in concrete or otherwise rendered difficult of 
fine adjustment. The overhaul of heavy machinery 
frequently presents problems of this kind, involving 
excessive hand fitting as the only alternative to the 
considerable cost of removing and replacing bulky 
castings never designed with that possibility in view. 

lo deal with work of this character the German firm 
of Messrs. Collet and Engelhard, Offenbach-on-Main, 
fave produced a portable shaping machine of robust 
construction, capable of a wide range of vertical, 
horizontal and angular adjustment. The machine, 
front and back views of which are shown in the 
‘ccompanying Figs. 1 and 2, consists of a. substantial 
hollow column on which slides vertically a counter- 
weighted saddle supporting a reciprocating ram, the 
saddle and counterweight being connected by a chain 
passing over sprockets on the head and suspending 
the weight inside the column, which can be turned on 
its axis through 360 deg. The base, on which the 
upright turns, can be moved horizontally along a heavily 
ribbed bedplate provided with three bearing strips, 
the guides being adjustable for wear. To facilitate 
rapid erection in position, the bedplate has slots 
mstead of holes for the holding-down bolts. For 
lifting purposes, two short pins or trunnions of large 
diameter are attached on either side of the upright, 


- they can be seen in the illustrations, heavy 
0g ind ribs being cast on the sides to distribute the 
Oa 

The horizontal ram is driven by an 18-h.p. electric 
mot 


or mounted on a bracket at the rear of the column, 





Front oF MACHINE. 








and carries at one end a tool head which can be rotated 
through 360 deg. in the vertical plane. Slots are 
machined on the front of the ram to carry additional 
toolholders if required, the box containing the bevel 
drive to the lead-screw for these front tools being then 
attached to the facing seen in Fig. 1 at the left-hand end 
of the two horizontal slots. The end bearing for the 
screw is attached by a Tee-bolt at the other end of the 
lower slot. The drive to the ram, which has a stroke of 
1,400 mm., is by a train of gears to the screw visible 
in Fig. 2, an electro-magnetic clutch being incorporated 
for automatic reversing at the end of the stroke. The 
idle stroke is made at double the speed of the cutting 
stroke. The clutch can be disengaged, and reversal 
also effected, by means of a suspended switch, and a 
magnetic brake is provided, powerful enough to give 
practically instantaneous stopping. Speed variation 
is by the use of a pole-changing motor, giving cutting 
speeds of 6 m. and 12 m. per minute, or, if preferred, 
a variable-speed direct-current motor can be fitted, 
to operate between the same limits. The feed in both 
directions is by a ratchet mechanism giving six rates 
between 0-5 mm. and 3 mm. for the motion of the 
saddle up or down the column, and the same for the 
movement of the machine along the bed. 

The total vertical range of the saddle is 950 mm., 
and the traverse along the bed by a rack and pinion, 
is 2 metres. The adjustments of these two motions 
are interlocked, and may be made either by hand or by 
power, a separate small motor, shown in Fig. 1, being 
provided for rapid setting, and controlled by push 
buttons. Hand adjustments are made by the large 
pilot wheel, which is automatically disengaged when the 
motor is switched in. All the controls are mounted 
at the front of the machine and are conveniently 
accessible from a platform attached to the carriage. 
The electrical switchgear, &c., is contained in a com- 
partment cast on the side of the column. All the sliding 
surfaces embody arrangements for taking up wear, 
and.in the design of the castings particular attention 
has been given to strength and rigidity, ample internal 
ribs being provided in the bed, column, and ram. 











GERMAN EXHIBITION OF CHEMICAL EQuIPMENT.—The 
next German Exhibition of Chemical Equipment 
(Achema IX) will be held in 1940. The venue, how- 
ever, has not yet been decided. 
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REAR OF MACHINE. 


ENGINE LUBRICATION. 
INTERNAL-COMBUSTION ENGINES* 


THERE are more than thirty papers in Group II 
dealing with the lubrication of internal-combustion 
engines, and several] in the other groups which have 
some bearing on the matter. In the short space avail- 
able it is only possible to deal with the major problems 
in the several papers, indicating in each case the points 
upon which there is general agreement and those on 
which there still remains uncertainty . 

The most popular subject is that of cylinder-bore 
wear, which involves the opposing corrosion and 
abrasion theories. That both effects occur there is 
little doubt, but there is considerable difference of 
opinion as to their relative importance. Much of this 
divergence appears to be due to differences in the 
operating conditions. An interesting diagram in 
Commander A. C. Yeates’s paper is one which gives 
wear rates apparently collected from large oil engines 
in service, and shows a close relationship between 
the wear and the running period between starts. If 
the horizontal scale of this diagram be inverted, so 
as to read ** starts per 1,000 hours ” instead of “ hours 
per start,” the original curve becomes, roughly, a 
straight line; thus the wear may be expressed as 
so much per hour run plus so much per start, and 
the slope of the line shows that each start causes as 
much wear as about 16 hours’ running. Thus, in the 
typical case of eight hours run per day, two-thirds 
of the wear appears to be due to starting and only 
one-third to running. Some figures recently obtained 
on sleeve-valve engines tend to confirm this conclusion. 
Thus, of two similar engines, one running eight hours 
per start, the other 170 hours, the former had a wear 
rate about three times that of the latter, a ratio which 
agrees fairly well with Commander Yeates’s curve. On 
the other hand, the tests of Professor H. A. Everett and 
Mr. G. H. Keller on automobile engines show only a small 
starting wear (apart from that due to bedding-down of 
disturbed rings) equal, perhaps, to one hour’s running. 
Part of this discrepancy may be due to the quicker 


* Report by Mr. H. R. Ricardo, F.R.S8., on papers 
contributed to Group II of the General Discussion on 
Lubrication and Lubricants ; Institution of Mechanical 
Engineers, October 13 to 15, 1937. 
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warm-up of the small engine, and some, perhaps, to 
differences in materials, but it seems unlikely that such 
a large difference can be completely explained in this 
way. It may be that the corrosive products formed 
when an oil engine is started are more harmful than 
those of the petrol engine. 

Mr. A. Taub and Mr. H. J. Young do not consider 
that corrosion is normally the main cause of wear, 
the former considering it to be the result of blow, 
and best remedied by the fitting of improved piston 
rings and by a plentiful oil supply. Mr. Young cites 
a number of facts telling against the corrosion theory, 
and makes the interesting point that in saturated- 
steam engines, where the bore is always wet, little 
wear takes place, although the conditions favour 
corrosion. It may be doubted, however, whether the 
condensed water contains enough gas to be corrosive. 
Mr. C. G. Williams, in an earlier paper, has shown that 
these gases are important factors. As regards cylinder 
materials, there is a fair measure of agreement. Mr. 
E. C. Ottaway, Mr. J. G. Pearce, and Mr. H. J. Young 
all agree on the advantages of pearlitic structure and 
of high phosphorous content. Several authors also 
mention the advantages of austenitic iron, at any rate 
under cold conditions, and of a coarse graphitic 
structure, 

As to lubricants, Mr. C. G. Williams shows that there 
is an appreciable viscosity effect under cold conditions, 
low viscosity giving high wear. This, however, is to 
some extent offset by the more rapid arrival at the 
bore of thin oil after starting. Under hot running 
conditions viscosity has little effect. As regards 
composition, Messrs. E. L. Bass and C. A. Bouman 
and Professor E. Norlin agree that “ oiliness ” dopes 
have little effect, but Mr. C. G. A. Rosen shows that 
anti-oxidation dopes reduce wear considerably. The 
value of graphite as a running-in compound is generally 
admitted, but opinions differ as to its value for normal 
running. Mr. H. Higinbotham quotes evidence in its 
favour, but Mr. Norlin’s road tests suggest an increase 
in wear due to its use. Road test results, however, are 
inevitably erratic, as Professor Norlin’s figures reveal, 
and in this case the number of tests seems insufficient 
to give a fair average. 

Turning to other groups, Professor G. I. Finch and 
Dr. F. D. Zahoorbux give a very interesting account 
of the running-in process and its effect on the atomic 
structure of the rubbing surfaces. It appears that 
running-in profoundly changes the surface condition, 
and further study of this effect may provide a new line 
of attack on the wear problem. Another thorny 
subject is that of carbonisation, ring-sticking and other 
such evils arising from decomposition of the oil. 
Luckily, the worst trouble, ring-sticking, has recently 
been met by the introduction of the tapered ring. In 
my experience, this has proved to be an almost certain 
cure for engines up to about 7-in. bore. The treatment 
which the oil undergoes in the engine is so complex 
and variable that one cannot be surprised at the con- 
clusion reached by Mr. C. H. Barton, Mr. E. L. Bass, 
Mr. C. A. Bouman and Mr. E. H. Kadmer, also by 
several authors of Group IV papers, that laboratory 
tests are not in general safe guides to the behaviour of 
the oil in the engine. In a Group IV paper, Messrs. R. 





| Ottaway, who states that high-pressure rings give no 





Moutte, G. Dixmier and P. Lion point out that the 
oil alternately suffers low temperature “ stewing ” in 
the crankcase, and high temperature “ frying ” in the 
cylinder, and describe a method of test which incor- 
porates both these conditions. This test, they claim, | 
gives results which match more closely those of engine 
tests than do simpler methods. Mr. C. G. A. Rosen 
also described a new form of laboratory test which 
he has found to give fair correlation with engine 
results. One point on which laboratory and engine | 
tests seem to agree is the improvement due to anti- | 
oxidation dopes, as will be seen from comparison of 
Mr. T. K. Hanson's and Professor A. C. G. Egerton’s | 
paper with Mr. Rosen’s statement quoted above, to | 
which I myself can add some confirmation. 
Some interesting points that deserve mention are :— | 
(1) Mr. S. B. Freeman has found that large additions | 
of new oil to old increase sludging, so that make-up | 
vil should be added gradually. It would be interesting 
to know if others have had the same experience. 
(2) Mr. A. E, Flowers suggests that the fine carbon in | 
used oil has the beneficial effects of colloidal graphite. | 
It may be that this carbon, or some of it, is actually | 
in the graphitic state, a question which could presum- | 
ably be settled by X-ray analysis. (3) Mr. O. T. Jones | 
and Mr. E, E. Turner quote figures which show that | 
the large improvement in oxidation resistance obtained | 
| 

| 


by modern refining methods is not accompanied by any 
loss in lubrication quality. (4) Lt.-Col. 8. J. M. Auld 
and Commander H. J. Nicholson point out the import- 
ance of minimising aeration in the circulating system, 
particularly in engines with oil-cooled pistons. 


Ou Consumption.—On this point, there are two | 


schools of thought, the American, represented by | 
Mr. A. Taub, who advocates a plentiful feed to the 
cylinder with special high-pressure rings to give drastic 
scraping, and the European, as represented by Mr. E. C. 
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improvement in prolonged running, and that it is still 
necessary, therefore, to limit the quantity thrown off 
from the big-end. This, however, is not easy in high- 
duty engines, where a large quantity of oi] must pass 
through the big-end in order to cool it. Mr. C. B. 
Dicksee, incidentally, points out the importance of the 
location of the big-end oil hole in controlling this flow. 
Mr. E. C. Ottaway also advocates a wide top ring, 
which gives greater initial oil consumption, but wears 
the cylinder less and thus gives a lower average con- 
sumption. Perhaps this could be combined with the 
tapered ring face advocated by Mr. Taub, which 
hastens the bedding-in process. Other interesting 
points mentioned by Mr. Ottaway is the need for a 
deep top land and piston rigidity. In the latter case, 
he suggests that flexure of the piston skirt may affect 
the transference of oil past the piston. Professor C. F. 
Taylor considers that piston ring lubrication is normally 
of the boundary, rather than the film, type, and quotes, 
in support of this contention, figures obtained by 
motoring an engine with varying gas loads on the piston. 
He suggests that the sudden increase in oil consumption 
observed at high speeds, in due to a change, from 
boundary to film conditions, whereas Mr. Taub ascribes 
this effect to ring flutter. It may have some connection 
with gas blow, for this often occurs quite suddenly 
above a certain speed, and I have known a case in 
which an increase in the oil supply to the bore caused 
severe gas blow. Whatever the cause, this question of 
piston-ring action at high speeds deserves further study. 
Possibly, the electrical method used by Mr. C. G. 
Williams would throw some light on the matter. 
Bearings.—Here the most acute problem is that of 
materials for big-end and main-journal shell, especially 
in high-speed oil engines. White metal is apt to crack 
under heavy load, and lead bronze has several draw- 
backs ; it is expensive, it needs a hard shaft, and the 
clearances must be greater, which increases the diffi- 
culty of oil control. Moreover, as Mr. E. L. Bass points 
out, it is corroded by some oils, the use of which is 
desirable on other grounds. Bearing materials have 
had little attention in this group of papers, but in 
Group I there are two papers, one by Mr. D. J. 
Macnaughton dealing with tin-base metals, and the 
other by Messrs. D. P. C. Neave and W. B. Sallitt on 
copper alloys, which form a good review of the situa- 
tion. As regards big-ends, the crux of the problem is 
cooling. White metals lose fatigue strength rapidly 


Mr. V. Mickelsen makes the bold suggestion that it 
may be possible to lubricate a crosshead-type engin« 
with water or a water-oil mixture as in the old Willans 
steam engine. One is inclined to believe that cylinders 
as well could perhaps be lubricated in the same way, 
though not, of course, with pure water. Such a schen« 
has many attractions. Water is a much better cooling 
medium than oil, and, moreover, is itself easily cooled, 
which is more than can be said for oil. Again, the rate of 
consumption would be of little account, except in aero- 
engines, if most of one’s lubricant came from the tap. 
The presence of water might induce corrosion, but this 
difficulty has been overcome, in the case of the water- 
cooled piston rods of double-acting engines, by the 
use of inhibitors. In support of this suggestion a case 
may be quoted in which a car suffered badly from water 
condensation in the crankcase. The owner, growing 
tired of removing pints of water from his sump every 
few hundred miles, changed to a compounded oil, 
which formed a stable water emulsion, and simply let 
the water accumulate. It eventually stabilised at 
about 50/50 emulsion with the oil, and the car ran fo: 
many thousands of miles on this with no apparent 
ill-effect. An important characteristic of emulsion, 
as compared with homogeneous lubricants, is their 
viscosity characteristic. The ideal lubricant would 
have a viscosity independent of temperature. This 
condition is not approached even remotely by any 
known oil, but the same does not apply to emulsions, 
some of which, shaving cream for example, actually 
increase in viscosity as their temperature is raised. It 
will probably, however, be necessary to keep the 
bearing temperatures from rising to much over 100) 
deg. C., for Messrs. Jakeman and Fogg’s seizure data 
at temperatures above this figure on oils containing 
small quantities of water, suggest that “ steam locks ” 
may impede lubricant flow into the loaded area. 

Messrs. R. Barrington’s and J. L. Litwyche’s paper 
gives some much-needed data on a rather neglected 
subject—the friction of cold engines under starting 
conditions. It is rather horrifying to learn that a 
two-litre engine may need as much as 15 h.p. to crank 
it at 500 r.p.m. It appears that at the breakaway the 
piston rings are responsible for most of the friction, 
but that, once moving, the piston skirts are the chief 
offenders. 

Filtration—There are six papers on this subject. 
Filtration is, undoubtedly, beneficial, for bearing wea: 
at any rate is mainly due to hard particles in the oil, 
though their share in cylinder wear is perhaps not so 





with increase of temperature, and if they can be kept 
cool enough, will generally stand up. This argument 
is supplied by evidence from Mr. Williams’ paper in 
Group IV. The difficulty lies in keeping them cool, 
since the oil flow is limited by the amount the scraper 
rings can deal with. 
is, using a large big-end oil flow and drastic scraping. 


Another is to circulate large quantities of cooling oil | 


through the interior of the crankpin, allowing only a 
small feed to the bearing itself. This has proved 
successful in some aero-engines with extremely severe 
big-end loading. 

There have recently appeared some improved alloys 
which are claimed to have better mechanical properties 
than normal white metal at high temperatures, and 
yet to work well on a soft shaft. There appears to be 
nothing as to the behaviour of these metals in the 
papers, and my own experience, though favourable so 
far as it goes, is limited. Synthetic resin has also been 
suggested as a bearing material since it has done well 


One way out is Mr. Taub’s, that | 


| prominent. It is an open question as to whether oil, 
if properly filtered, can be re-used indefinitely. Mr. A. 
Beale quotes cases of engines in which the oil has not 
been changed for ten years, though I suppose that oil 
consumption and replenishment had, by that time, 
eliminated all but a minute fraction of the original 
oil. Mr. H. J. Young considers that used oil becomes 
| corrosive, but Mr. A. E. Flowers believes that the 
increased acidity of used oil is, if anything, beneficial 
on account of the oiliness it confers. In any case, 
| this acid can be removed, as Mr. A. G. Cahill and 
Mr. R. H. Dolton and Mr. H. Mackegg point out, by 
washing with water in a centrifuge. Mr. J. A. Pickard 
gives some interesting figures as to the size of particles 
passed by various types of filters. Comparing these 
with the figures for working clearance of bearings given 
by Mr. V. Mickelsen, it appears that even with filtra- 
tion something is left to scratch the bearing surfaces. 
though the worst offenders are doubtless incarcerated 





in other applications, but I do not know of any case | 
where it has been used in internal combustion engines 
(except experimentally). It appears to be very kindly 
to the shaft on which it runs, but there is some doubt | 
as to whether it can stand the high temperatures of | 
internal-combustion engine bearings. Several papers in 
Group I dea! with the use of this material. 

Professor C. F. Taylor calls attention to another | 
factor which may contribute to the troubles of heavily | 
loaded bearings, namely, flexure of the parts. Con- | 
sidering a big-end at firing top centre, it is clear that 
the loaded face of the crankpin will tend to become | 
concave under load, and the big-end convex. If the 
two have the same curvature, the load will be evenly 
distributed, otherwise it will be concentrated either in | 
the centre or at the ends. This may account for the 
erratic nature of white metal big-end troubles, some | 
designs being free from them, while others with appa- | 
rently similar bearing conditions fail. It may be that | 
the successful designs are those in which, by good 
design or good luck, the two curvatures are equal. 
Another question raised by Professor Taylor is the 
effect of load variation on carrying capacity. Little | 
information, if any, is available on this point. Load | 
reversal is certainly an advantage with low rubbing 
speeds, as is shown by the well-known fact that the 





|gudgeon pin of a four-stroke engine will stand far | 


heavier loadings than that of a single-acting two-stroke, 
where there is no reversal. Whether it has any appre- 
ciable effect at the higher rubbing speeds of big-ends 
and main journals is another matter, and research is 
certainly needed on this point. 





| since it is considered that at the temperature of super- 


| State Railways (see Table opposite) . 
lof the Canadian National Railways, are generally 


Mr. L. H. de Langen shows that magnetic filters can 
remove extremely small iron particles and reduce wear 
In some cases these ferrous particles average about 
one-half of the total incombustible matter in used oil, 
and it would be interesting to know what part they play 


| in the total abrasive effect. 


SreamM-EncIne LupricaTion.* 
Ir is to be noticed that the French and German 


| State Railways consider that various grades of super- 


heated cylinder oil are desirable according to the degree 
of superheat obtaining in the cylinder, whereas the 
Canadian National and English railways employ only 
one grade. Of the opinions expressed for superheated- 
cylinder oils the majority favour compounded oils 


heated steam the oil becomes much less viscous and 
the fatty oil is partly decomposed, the decomposition 
products helping in the formation of stable and 
resistant boundary films. Oils A and B of the French 
and the valve oil 


similar to those in use on the English railways. 

Oil C, as used on the French State Railways, with 
| a specific gravity of 0-905 and a much higher viscosity 
| of 257 Redwood, has no comparable oil on the English 
| railways, but would appear to be somewhat similar 
| to the special high-quality cylinder oils as used by the 


* Report by Mr. W. A. Stanier, M.I Mech.E.. 
papers contributed to on II of the General Discus- 
sion on Lubrication and Lubricants; Institution of 
Mechanical Engineers, October 13 to 15, 1937. 
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German State Railways for locomotives with high 
superheat up to 752 deg. F. The three grades of 
cylinder oil used on the latter railways are, from the 
analytical data, straight mineral oils—Grade 1: 
Specific gravity 0-903, viscosity 228 Redwood at 
212 deg. F. and an open flash point of 645 deg. F., 
for locomotives with high superheat up to 752 deg. F. 
and average piston speeds of 1,370 ft. to 1,570 ft. per 
minute. Grade 2: An oil with a lower flash point for 
locomotives with a high superheat but lower piston 
speeds. Grade 3: Specific gravity not over 0-95, 
open flash point not under 572 deg. F., and a viscosity 


Cylinder and Valve Oils. 





French State 














ome Canadian A_ Typical 
- aye. National English 
A. B. Railways. Railway. 
— 
specific gravity..| 0-904 0-903 0-903 0-915 
Viscosity (Red- 186 at | 165 at 168 at 165 at 
wood) | 212 deg.| 212deg.| 210 deg. 212 deg. 
| F. F. | F. F. 
' | 





of 156 to 219 Redwood at 212 deg. F. Grade 3 approxi- 
mates somewhat to English practice. Of special 
interest is the use of emulsified oil, prepared by the 
German State Railways, from superheated-steam 
cylinder oil and lime water for use in locomotives work- 
ing under medium loads. 

With regard to the oils used for journals, motion, 
&e., the German State Railways use winter and 
summer grades, as do certain of the English railways, 
while the Canadian National and the other English 
railways prefer the same grade throughout the year ; 
one of the latter railways considers that the incon- 
venience of changing the grade of oil twice a year 
outweighs any possible advantage and in its experience 
no advantage was obtained when the thicker summer oil 
was used. It is the practice of the English railways 
to use a mineral oil containing a certain percentage of 
refined raw rape oil, the percentage depending on 
the different classes of work and the experience of 
the companies concerned, while the German State 
and Canadian National Railways use a mineral oil 
only. It is interesting to note that the German State 
Railways use an oil of higher viscosity for lubricating 
the journals and gear of streamline locomotives, 
this also being the experience of certain English railways. 
It is the practice of the German State Railways to 
use wick trimmings for supplying the oil to the valve 
gear, connecting and coupling-rod bushes, while the 
English railways use worsted trimmings for the valve 
gear and either worsted trimmings, needle trimmings 
or felt pads for the rods. When needle roller bearings 
are fitted to the valve gear in this country, grease is 
used as the lubricant. 

On the modern locomotive the pump lubricator 
has generally superseded the hydrostatic system for 
supplying the lubricant to the cylinders, and the general 
principles employed by the German and French State 
Railways and the English railways would appear 
to be similar as regards the position of the pump, 
the provision and position of back pressure valves, 
&e. The English railways, however, do not favour the 
branching of lubricator pipes as indicated by Mr. M. 
Chatel for use under certain circumstances. A point 
of interest is the recommendation by Mr. Chatel that 
the high-pressure cylinders should be lubricated towards 
the dead centres, where the piston is almost stationary, 
so that the piston rings can receive plenty of oil. It 
is English practice that when a feed is taken direct 
to the cylinder barrel, it should be situated in the middle 
of the stroke. Most of the French railways inject 
steam or water into the cylinder exhaust to reduce the 
temperature of the gas when coasting, and they have 
under consideration an automatic device to come into 
operation when the driver closes the regulator, whereas 
the English railways attain the same end by allowing a 
“ breath ” of steam to enter the cylinder by way of 
the regulator, the anti-carboniser or atomiser. 

The analysis and mechanical tests of cast irons for 
piston rings and cylinders given by Mr. Chatel corre- 
spond to those generally in practice on the English 
railways, except for the higher percentage of silicon 
and the lower percentage of phosphorus, which should 
be noted. One railway in this country is, however, 
experimenting with a lower percentage of phosphorus, 
and also with the use of nickel and chromium. The 
tendency towards the use of a harder metal for the 
rings than for the cylinders is interesting ; this practice 


is also advocated by Mr. H. J. Young in his paper 


‘n ~ Wear of Cylinder and Piston Rings.” Modern 
French locomotives are fitted with four rings per 
piston head, the German with five, while the English 
railways favour two or three, but experiments are now 


being carried out in this country with an increased 
number of rings. Piston-ring wear varies considerably 
according to the class of locomotive and the type of 
work on which it is engaged. For express-passenger 


compound engines, Mr. Chatel gives mileages of 12,500 
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to 25,000 for the high-pressure cylinders, and 28,000 to 
37,500 miles for the low-pressure cylinders, at which the 
rings are replaced. On one English railway the 
piston rings of a three-cylinder , simple expansion, 
locomotive are changed at 40,000 to 45,000 miles. 

The comparison of oil consumption is difficult since 
the consumption is governed by working conditions 
and is not on an entirely quantitative basis. Professor 
H. Nordmann and Mr. J. Robrade give a figure of 
0-7 pont per 100 miles for a “ series 03 ” (two-cylinder) 
locomotive, the figure for the English railways for a 
two-cylinder locomotive being 1-0 to 1-2 pints per 100 
miles. No mention is made by either Mr. Chatel or 
Professor Nordmann and Mr. Robrade of the atomisa- 
tion of the oil for cylinder lubrication, a point on which 
the English railways lay stress. The tests indicated by 
Mr. Chatel for mechanical lubricators would appear 
to be applied to a new type of lubricator and not a 
service test, which in the case of English railways, 
requires the lubricator to maintain a pressure of 250 lb. 
per square inch for cylinder lubrication and 200 Ib. 
per square inch for axlebox lubrication. In dealing 
with marine-engine lubrication practice, Mr. 8S. B. 
Freeman expressed general satisfaction as to the way 
in which the oils have been improved to stand up 
to the much heavier duty imposed by modern condi- 
tions, but considers the wide variations in price are not 
commensurate with their performance. Superheated 
steam valves, pistons and liners are lubricated by 
mechanical lubricators feeding into the steam pipe or 
round the high-pressure liners, the oil used being similar 
to that generally employed for locomotive practice. The 
turbine oil, given by Mr. Freeman, which is of the 
“extra heavy” grade, is required to demulsify by 
the I.P.T. method in 3 minutes; this is a very low 
figure for such a heavy oil and it would be interesting 
to know the gravity and ageing properties of the oil. 

In their paper on oil-circulation systems, Lieut.-Col. 
S. J. M. Auld and Lieut.-Commander H. J. Nicholson 
draw attention to the importance of using oils which 
are least affected by the joint action of heat and oxida- 
tion. Increase in viscosity, development of acidity, 
sludging and carbonisation are some of the chemical 
changes in the oil responsible for the lubricant “ break- 
ing down” in service. The remedy against these 
evils lies in the suitable choice of stocks and the subse- 
quent refinement, care being taken that the latter 
operation is not overdone so as to produce a tendency 
to acid formation. Oil-circulation systems fitted to 
enclosed steam engines give rise to difficulties peculiar 
to themselves. Owing to the liability of a small amount 
of cylinder oil to find its way into the crank chamber, 
Messrs. Auld and Nicholson recommend, on certain types 
of engines, the collection and examination of oil from the 
separator to ascertain its suitability for re-use. The 
height of the oil level in the crank chamber and the 
pressure of the lubrication system, a maximum of 
10 lb. per square inch being recommended as sufficient 
for most engines, are also points to which the authors 
suggest attention should be paid. 

Since aeration of an oil is one of the chief factors 
in the acceleration of oxidation, it is important that 
it should be eliminated as much as possible. Messrs. 
Auld and Commander Nicholson consider that 
aeration in steam turbines and similar systems can be 
considerably reduced by: (a) the employment of 
suitable circulating pumps in general, the most 
suitable type is the rotary pump, which will give a 
continuous flow with a comparative absence of surging. 
(b) The provision of suitable pipe work with gradual 
bends, &c. (c) Preventing splashing and cascading 
the oil. (d) By removing unavoidably entrained air 
quickly ; closely connected with this is the rate of 
circulation. The authors lay stress on the design of 
the separating tanks which should be accessible for 
cleaning and of such shape to facilitate deposition and 
drainage. It is pointed out that in theory, the separa- 
tion of water and the separation of solids should be 
effected at different temperatures, but that in practice, 
space and design does not always allow of this. 

In his paper dealing with the practical problems 
of lubrication, Commander Nicholson emphasises, 
with regard to cylinder lubrication, that a small amount 
of oil of the correct type should be applied in the 
correct manner to obtain the best results. Over- 
feeding, especially in the presence of any solid impurities 
brought over by the steam, generally results in deposits 
in the cylinders and steamchests. The author stresses 
the necessity of providing, in the case of air compressors, 
a clean air supply and the correct quantity of oil, 
since impurities brought in by the air and excess 
oil exposed to the oxidising effects of the heated air 
under compression are soon liable to cause deposits. 
He advises that a plate indicating the correct lubricant 
should be attached to enclosed gear units by the makers 
since they are able to obtain such information from the 
test bench. As a result of observations over a length 
of time, he confirms the laboratory discovery that the 
addition of a small percentage of free fatty acid increases 
the effectiveness of a mineral oil when used for all erratic 
or partial lubrication, such as hand-lubricated bearings. 











In discussing the lubrication of heated bearings, it is 
pointed out that the bearings should be designed to 
give a smooth flow of oil from all parts to the outlet 
to prevent the accumulation of any deposits found. 
It is essential that the circulation system should be 
driven independently of the machine so that circulation 
is obtained before the machine is started up and after 
it is shut down. 








THE TRAINING OF UNIVERSITY 
GRADUATES FOR THE ENGIN- 
EERING INDUSTRY.* 


By A. P. M. Fremra, C.B.E., D.Eng., and Wiis 
Jackson, D.Sc. 


Ar no time has it been of greater importance to the 
country that the technicians responsible for industrial 
progress and development should be educated and 
trained in the most complete and efficient manner 
possible. On them rests the responsibility for raising 
the level of our technical achievement so that we can 
meet with success the increasing competition of other 
industrial countries. This involves not only the con- 
tinuous improvement of existing and well-established 
processes and products, but calls to an increasing 
extent for the development of new processes and devices 
and, through them, of new industrial activities. 

Many grades of personnel are required to play a 
part before a new idea, often of a very abstract nature, 
can be transformed into a successful industrial process. 
The recruits to these grades are drawn from widely 
different educational levels, and thereafter require to 
be trained by industry along lines appropriate to their 
intended sphere of employment. The university 
graduate is a particularly important type of recruit, 
since it is not unreasonable to expect that this grade 
should provide the bulk of original ideas and be best 
fitted to handle the all-important initial stages of 
their development. Moreover, the universities might 
be expected to supply the greatest proportion of those 
men, who, because of their inherent and acquired 
personal qualities, will ultimately rise to the highest 
positions of technical and administrative responsibility- 

The task of educating and training these men effec- 
tively for engineering careers is a joint responsibility 
between the universities and industry, and the authors 
consider that the difficulties imposed by the extremely 
rapid growth of relevant fundamental knowledge and 
technical development can be met satisfactorily only 
by a broader interpretation of industry’s share of this 
responsibility, and a more effective co-ordination of 
its resources with those of the universities, than is at 
present the case. 

The authors’ views as to the respective functions 
of the universities and industry in a more effective 
scheme of education and training for engineering 
employment are necessarily related to the n 
mm resources of the large electrical engineering concern 
with which they are associated, and in which there 
is in operation a course of college apprenticeship 
absorbing about 100 university graduates per year. 
It is appreciated that the existing course, quite apart 
from such extensions as are suggested here, can be 
realised only in a large organisation. Its details may 
not be directly suited to other branches of the engineer- 
ing industry, but it may be presumed that the basic 
principles should be of general application. The 
scheme of co-ordinated university and industrial 
education and training suggested may appear to 
overlook the needs of organisations which are too 
small to make the requisite provisions, but which 
nevertheless wish to recruit university graduates. 
In the authors’ opinion, however, this is not the case, 
for they believe that the large industrial organisations 
should accept the responsibility for training these men 
for the country as a whole, so that smaller concerns 
need no longer recruit direct from the universities. 
Recognition of this fact would seem to be of vital 
importance to the future progress of education for the 
engineering profession. 

In earlier days, the university engineering depart- 
ments were required to provide a course which was 
more or less complete in itself, so that the graduate 
was fitted thereby to undertake responsible engineering 
employment immediately. In consequence, in addition 
to lecture, tutorial and laboratory courses which aimed 
to communicate a knowledge of basic scientific and 
engineering principles, these departments undertook 
to give instruction in workshop practice and to provide 
experience in the design and drawing of complete 
pieces of engineering machinery and apparatus. In 
varying degree this arrangement is still adhered to. 
In addition, attention is now frequently given to the 
subject of industrial administration, and further, 
arising out of the rapid expansion of new branches 
of the industry, there has been a tendency to incor- 
porate in university courses an increasing amount 











* Paper read before Section G of the British Association, 
at Nottingham, on Friday, September 3, 1937. 
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of specialised technological information, and in some | for full university recognition until the latter is com- 
cases to afford opportunities for concentration on| pleted. It may be, therefore, that in due course the 
particular aspects of engineering development. As a/| degree denoting the completion of a university educa- 
result, most university courses have become either | tion in engineering science will be followed by further 
overloaded or unduly specialised to the detriment | recognition on the production of evidence of satisfactory 
of their edueational value. The extensive lecture | systematic practical and technological training. 

and examination syllabuses of these courses restrict| Hzample of an Existing Scheme of Industrial Training 
unduly the opportunities for independent reading | and Suggestions for its Extension.—The concern with 
and thinking, and the exercise of originality, and are | which the authors are associated has devoted attention 
liable to place too great a premium on memory and | over a long period to the training of university graduates 
on the ability to reproduce information in the exact | for positions of technical and administrative respon- 
form in which it has been communicated in lectures. | sibility. The two-year course of college apprenticeship 
Moreover, the undergraduate period is much too early | in operation for this purpose does not perhaps go very 
a stage in the preparation for an engineering career | far as yet towards meeting the requirements involved 
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with a similar one, given during works hours, to deal 
with various aspects of the works organisation and 
administration. 

On the other hand, certain major departments 
provide lectures and discussions so that their junior 
staff may acquire more effectively knowledge and experi- 
ence relating directly to their particular activities 
Thus, during the past winter, the senior staff of th 
Research Department organised three lecture courses 
dealing with different aspects of the research work 
The lectures, totalling about 30, were given during 
works hours and attended by the whole of the junio: 
research staff. Similarly, the Motor and Switchgear 
Engineering Departments arrange fortnightly meetings 
| of their senior and junior staff, when a short lecture on 








at which to encourage intensive specialisation. The existing course 
On the other hand, industry has thus far done little 


to assist the universities to overcome the difficulties | ; : 
| make some progress in this direction at an early date.| The development of a comprehensive scheme of 


of the situation. As yet, even in its most progressive 
firms, industry has considered that it has performed 
it function when it has provided some form of appren- 
ticeship for graduates, which is limited to practical 
experience in the works. The time may now have 


}in the preceding suggestions. 


| 


would seem, however, to provide a suitable foundation | some recent development or outstanding technical 
for the necessary extensions and it is intended to| difficulty is followed by open discussion. 


technological instruction to link up with the various 
courses of practical training which students may 
follow during the second year of apprenticeship remains 
to be tackled, exceptin so far as itis covered by a number 


In general, students do not enter this training scheme 
until they have completed a university course. It is 
possible, however, for a youth who has satisfied the 
necessary university entrance requirements, to spend 





arrived when the universities might reasonably expect }a preliminary year in the works. On graduation, he 
these firms to undertake also, both independently and | returns to the works for a further year so that the total 
in co-operation with adjacent technical colleges, the | period of his apprenticeship is the same as that of a 
necessary systematic instruction in the above-mentioned | man who obtains his degree before joining the concern. 
subjects, and in those specialised branches of engineering | The advantage of this probationary scheme is that it 
technology with which they are individually concerned. | gives the student some conception of what an industrial 


The most satisfactory arrangement would undoubtedly | engineering career involves at a sufficiently early stage | 


be for this instruction to be given within the works | for him to change his intended line of university study, 
during works hours, when direct access can be had to| if necessary, without appreciable loss of time and 
a wide range of expert opinion to deal with different | with considerable gain in general experience. Its 
aspects of the various subjects. There are obvious | disadvantage is that it is liable to produce a serious 
difficulties to such an arrangement, but if facilities | break in the continuity of study, although this danger 
for combined practical and technological training | has been offset to some extent by giving probationary 
could be made available on a wide scale, the oppor- | apprentices leave of absence from the works on one 
tunity for liberal education at the university, and the | day per week to attend specially-arranged classes in 
effectiveness of the overall training, could be increased | science and mathematics at the College of Technology, 
considerably. | Manchester. 

The university course could then concentrate on The course of practical training is organised so 
teaching a sound knowledge of the properties of |as to afford every opportunity for an apprentice to 
engineering materials, and of the scientific principles | select the branch of engineering work which interests 
involved in their application to engineering problems. | him most. All college apprentices must devote the 
In our opinion, a man who has acquired the scientific | major part of the first year of their course to purely 
method and technique will readily learn at a later stage | workshop training, but after this the sequence of 
to deal with particular technological applications of | departments is arranged to suit the branch selected, 
the fundamental knowledge he possesses. The course | namely, either manufacturing, design, research, erection 
should give expression to the fact that the industrial | or commercial engineering. 
application of scientific discoveries is an ever-changing For example, the course followed by an apprentice 
art, and that what is purely scientific to-day will form | intending to take up electrical machine design, would 
the basis of new industrial developments in a few | be as follows : 


years’ time. The men now being educated at the Months. 
universities will be called upon to deal with this trans-| Foundry or pattern shop L 
formation. It is of the greatest importance, therefore, nee aes yl an 
that they should receive some instruction in the funda- | oe Sea of Seeiatentiinrdaatestinte 1 
mentals of recent extensions to physical knowledge ; Armature winding shop . l 
knowledge which cannot easily be acquired away from | Testing department 3 
the university. Research department 3 
The above does not necessarily require a common| Production department . sss ves 3 
course throughout for all students. There would Engineering and drawing office department 5 


However, the several courses are not so rigid as 
to prevent a student from altering his choice at any 
time during his apprenticeship. This freedom for 
self-selection is essential for all graduates during their 
|early years in industry. The procedure adopted by 
many concerns of appointing them to technical or 
other positions direct from the university, before they 
have had an opportunity of deciding upon the kind 
of activity for which they are best suited, is fraught 
with considerable danger. 

In passing through the various departments, the 
apprentices are brought into intimate contact with 
men of widely differing capabilities, personality and 
general outlook, and the test of tact and adaptability 
which this imposes constitutes a very important part 
of their training. They are not expected to develop 
special skill in carrying out any of the manual or other 
processes in use in these departments. It is more 
important that they should acquire a broad general 
knowledge of the standard procedure, of the reasons 
for its adoption, of its advantages and limitations, 
| and of the directions in which efforts are being made 


seem to be no disadvantage in drawing some distinction 
during the later stages between the civil, mechanical 
and electrical branches of engineering science by the 
provision of alternative, yet overlapping, courses in 
the final year. 

In addition, greater opportunity could be provided 
for the study of subjects of a non-technical character. 
The limited opportunity which present-day engineering 
courses at the universities afford for humane studies 
and for participation in the corporate life of the 
university is very regrettable, since these constitute 
two of the most important attributes of a university | 
education. If engineers as a class are to make their | 
contribution to the solution of the complex problems 
of modern communal life, it is essential that their 
interests be not limited to technical matters. The 
engineer's responsibility extends far beyond that of 
increasing the magnitude and scope of the production 
of goods and amenities; he must strive increasingly 
to exercise a directing influence in ordering their 
distribution and proper utilisation. If released from 
technological obligations the universities could do 
much to stimulate in the embryo engineer the develop- | to effect its improvement. 
ment of broader interests and participation in wider | On completing the course, most apprentices join 
fields of activity. | the junior staff of the concern. They are under no 

The foregoing presupposes that the university engin- | obligation to do so, however, and may leave imme- 
eering courses can be .nodified without introducing | diately and go to other firms. Each year a few members 
other disturbing conditions, and that those industrial | of the junior staff are selected for a further one or two 
concerns which have the resources to do so would | years of training. During this period they are prepared 
undertake their share of the training. Many factors | to fill anticipated vacancies of a more senior racter, 
will no doubt have to be considered before a co-ordina- | and afforded special opportunities for obtaining appro- 
tion of effort, as satisfactory as that existing in the | priate administrative experience. 
medical profession between the university medical! The only systematic works instruction which has 
schools and the large hospitals, can be effected. The|as yet been given during college apprenticeship has 
conditions in the medical and engineering professions | consisted of a course of lectures on workshop practice. 
are different, but these professions are, nevertheless, | These lectures, and the associated discussion, occupy 
closely parallel in many features of their training | one evening per week throughout the winter of the 
requirements. The medical student is required to | first year of apprenticeship. They are given by members 
undertake a long course of preliminary scientific | of the Education Department and by foremen and 
preparation, followed by a period of hospital training | superintendents of the various workshops. It is 
of about the same duration, and indeed is not qualified | intended in future, however, to supplement this course 





of advanced evening courses already available at the 
Manchester College of Technology. These deal with 
the operation and design of various kinds of electrical 
and mechanical plant and apparatus, and with indus- 
trial administration. In several cases these courses 
are conducted by senior staff members of the concern, 
and apprentices are encouraged to attend those 
appropriate to the branch of engineering which they 
intend to follow. 

As a first step towards the development of an internal 
scheme of second-year apprenticeship instruction, it is 
proposed to organise during the coming winter session 
two lecture courses for apprentices who intend to 
devote themselves to research and development work. 
The lectures will be given during works hours and 
supplemented in the students’ own time by appropriate 
tutorial work. The subjects proposed are :—(1) The 
limitations imposed on the design of mechanical and 
electrical plant and apparatus by the properties of the 
materials of construction (including magnetic and 
insulating materials) at present available. (2) Vibration 
in mechanical and electrical systems. 

Both these subjects embrace a wide field of physical 
knowledge and afford good opportunity for mathe- 
matical exercise, and are of such general importance 
to the activities of the concern that it will be possible 
to draw on a wide range of expert opinion to deal with 
particular aspects in a manner which is not readily 
possible in an outside educational institution. 

In addition, these students will be expected to take 
up the study of some foreign language, preferably 
German. ‘ 

The Universities and Industrial Research.—The 
varied opinions among industrialists as to the desir- 
ability of a period of research work at the university 
immediately subsequent to graduation, are, no doubt, 
determined by the facilities for training which they 
are able to provide themselves. From the point 

of view of the concern with which the authors are 
tes we the graduate who intends to follow an 
industrial career is probably best advised to enter 
immediately upon the course of apprenticeship training. 
If he has strong inclinations towards research he will 
join the Research Department at about the middle 
of his second year, will complete his apprenticeship 
there and then be absorbed into the junior staff. 
In due course he will become identified with some 
particular branch of the research activity, and be 
forced to rely more and more on his own mental 
resources. At this stage, men of outstanding ability 
should be given the opportunity to return for one or 
two years to an appropriate university, either at home 
or abroad, for the purpose of learning more effectively 
the methods and art of research, and of enhancing their 
fundamental scientific knowledge, in directions bearing 
on their particular fields of work. This procedure 
has been followed in several instances during the past 
| few years with very beneficial results to the concern. 
| If a regular stream of such men from industry could 
| be ensured by adequate joint scholarship provision, 
it would exercise a very stimulating effect on the 
research and teaching activities of the universities. 

The engineering departments of the universities have 
an excellent opportuntiy for co-operative research 
with the physics, chemistry and metallurgical depart- 
ments on borderline subjects in which industry is 
keenly interested, but which it is not often possible for 
an industrial research laboratory to tackle. It is very 
important that they should undertake this work, and 
| that industry should assist, both by the loan of equip 
ment and by financial help, in its development. In 
addition, industry should afford facilities in its research: 
laboratories for members of university staffs to carry 
|} out, and where possible to supervise, supplementary 
| work beyond the scope of their own financial resource > 
They would be enabled thereby to keep in touch 
with outstanding industrial problems, and industry 
would benefit considerably from this more intimat: 
contact. 
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HEAVY-CURRENT TRUCK-CUBICLE 
SWITCHBOARD FOR SOUTH AFRICA. 


THE twenty-panel truck-cubicle switchboard, which 
has recently been supplied to Messrs. The Wilgedacht 
Exploration Company, Limited, by Messrs. The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, for use in the Wilgedacht No. 2 shaft 
substation of the Witwatersrand gold-mining area, 
is intended to operate on a 2,200-volt, three-phase, 
»0-cycle supply at a height of 6,000 ft. above sea level. 
The clearances between the three phases and between 
each phase and earth have therefore been increased to 
correspond with those usually allowed for 3,300-volt 
gear. Moreover, as the current capacity of the bus 
bars reaches the high figure of 4,000 amperes, tubular 
conductors are employed instead of those of the 
laminated type. In fact, it would be impossible to 
provide a conventional laminated bar for this purpose 
which would comply with the British Standards 
Institution rules as regards temperature rise under such 
conditions. This is due to the fact that a laminated 
conductor with more than about four laminations has a 
very uneven current distribution across the section. 
im addition, the power factor of the current in the inside 
AMinations is very low and as the conductor phase 
‘Pacing is small, it is found to be practically impossible 
° carry more than about 3,000 amperes, however 
ee laminations are used. On the other hand, a 
ubular conductor has a low skin effect and the material 





is disposed round the circumference where the current 
tends to flow. 

These "bus bars are supported at each cubicle 
division and pass through Bakelite bushings hardened 
with paper board at these points. The supports 
are designed to allow the *bus bar to move freely when 
temperature variations cause it to expand or contract. 
Flexible joints are fitted on the short stiff connections 
from the *bus bar proper to allow for this movement. 
Ordinary copper-strip conductors are, however, used 
for the individual cubicle connections where the maxi- 
mum current capacity does not exceed 2,000 amperes. 
A photograph of the complete switchboard is repro- 
duced in Fig. 1, end a rear view, showing the tubular 
*bus bars and one of the *bus section compartments 
in Fig. 2. 

As a truck capable of dealing with a current of 2,000 
amperes would be difficult to withdraw by hand, 
mechanical withdrawing and closing mechanism is 
provided for this purpose. The plug contacts are of the 
line-contact controller pattern and the actual contact 
segments are silver plated. This process enables small 
contacts to be used, and thus considerably reduces the 
work of maintenance. As silver oxide, unlike copper 
oxide, is a conductor, the use of silver has the advantage 
of not increasing the contact resistance should any 
oxide form. Silver oxide also has a negative tempera- 
ture coefficient. The resistance between the contacts, 
therefore, decreases with an increase in temperature, 
and the amount of heat generated is small. 


From the general view of the board given in Fig. 1, 
|it will be seen that there are four incoming supply 
| panels, each of which has a current-carrying capacity 
of 2,000 amperes and is equipped with the usual type 
of indicating instruments and protective gear. Each 
|of the incoming feeders supplies a section of the 
| board, which is thus divided into four divisions by 
*bus section oil-circuit breakers, while the outgoing 
feeders for supplying energy to the hoists, compressor 
station and for other purposes in different parts of the 
mine, are controlled from the remaining panels. 








| COAL-MEASURE ROCKS AND 
* FALLS OF GROUND. 


RESEARCH work in relation to falls of ground in coal 
mines must perforce include a study not only of the 
physical characteristics of the coal itself but of the 
various rocks overlying the coal seams in the several 
coalfields. It is logical, therefore, that the investigations 
undertaken by the Safety in Mines Research Board 
| should include petrological examination with particular 
reference to the related strengths, bending properties 
and structure of those rocks associated with coal 
seams, and in a paper recently published by the Board 
these important preliminary matters are considered.* 
In view of the confusion at present existing owing to 
the lack of uniformity in the terminology of coal- 
measure rocks in different parts of the country this 
pamphlet provides a useful glossary of terms which 
should do much to clarify this subject and help to make 
more generally applicable the results of investigations 
by the substitution of standard geological terms for 
local nomenclature. 

Of the two main groups of rocks, igneous and 
sedimentary, the former scarcely enter into the 
problem of roof control and consequently need not be 
discussed. Yet sedimentary rocks are formed from 
material produced by the disintegration of igneous 
rocks. With the exception of coal, which, of course, is of 
organic origin, this material was generally water-borne 
and ultimately deposited as sediment. The sediments 
became ccmented or consolidated under the weight of 
overlying deposits, and thus hardened into rocks. The 
cementing material may consist of calcite, silica, or 
iron compounds, deposited usually from percolating 
solutions, or by the growth of new minerals arising from 
the decomposition of felspar. The physical conditions 
of deposition were such as to give rise to wide differences 
in the texture of the resulting rocks, varying from 











* Coal Measure Rocks. Part I— Classification, Nomen- 
clature, and Relative Strengths. By H. M. Hudspeth 





and D. W. Phillips. Safety in Mines Research Board, 
Paper No. 98. London: H.M. Stationery Office. 
[Price ls. net.] 
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coarse grained conglomerates, through sandstones, | it is described as a mineral. Structural features such | thus produced in which the motor load current j 
siltstones, mudstones and shales to the finest grained | as cleats and slips occur in coal to a varying extent, | maintained constant, irrespective of the motor speeds 


clays. These textures, which vary widely owing to 


providing potential planes of movement and therefore 


The variator winding h provides means for controlling 


minor differences in the size and arrangement of the | sources of weakness. However, coals are coherent and|the motor current by superimposing a separate] 
. . e | . . ° _ 
constituent grains and the relative proportion of | a coal roof is usually termed a good roof, and a bed of | excited flux on the axis of the armature reaction. Thi 


quartz to argillaceous minerals which they contain, 
are related to the strength and elastic properties of the 
rocks. They also are characterised by structural | 
features besides folding and faulting which affect their | 
behaviour when undermined. One of these is bedding | 
or stratification and is indicated by differences in | 
composition, texture, hardness or colour of the rocks | 
in the various beds. The bedding plane or junction 
between any two beds is often a plane of discontinuity 
along which the beds can move relatively to each 
other. It is at such a plane that bed separation can 
take place when the rocks are undermined. 
Lamination is another structural feature which is 
closely associated with the mineral constitution of the 
rock, and often due to the presence of flattened particles 
like mica arranged in layers; this causes the rock to 
split readily along these layers. Siltstones which show 
lamination are the linseys of the Lancashire coalfield, 
and similar examples in other coalfields are called stone 
binds or rock binds ; the fissility of these is due chiefly 
to the intercalation of thin layers of argillaceous 
material. Lamination is well exemplified in shales, 
especially after these have been subjected to weathering. 
False bedding, also known as cross-current, or 





oblique bedding, is a structure showing a subsidiary 
stratification or lamination inclined to the main lines | 
of stratification and is very characteristic of sandy rocks. 
There are also joints cutting normally across the bedding | 
planes, or nearly so, occurring mostly in sandstones ; | 
planes along which the rocks are already separated, or | 
have been re-cemented by the deposition in the joint 
of a cementing material, usually a carbonate similar to 
ankerite or cleat spar (a calcium-jron-magnesium 
carbonate). 

Coal seams are usually traversed by parallel sets of 
very closely spaced joints to which the term cleat is 
applied. The main cleat in the British coalfields has a 
north-westerly trend, and the subsidiary cleat is more 
or less at right angles to it; though there are local 
variations where the conditions are reversed. 

Smooth, well polished or striated surfaces are often | 
found among the weaker varieties of argillaceous rocks 
(clods and clunches) which increase their weakness when 
undermined. When found in the vicinity of faults 
such smooth shiny surfaces are described as slickensides. 
There is no scheme for the classification of sedi- 
mentary rocks which is completely satisfactory, the 
most promising, however, is that based upon the 
dominant size of grain ; other factors being the shape 
of the grains, the nature of the cementing material and 
the composition of the rock. A simplified major 
classification of the more important rocks for the 
purpose in question is under the five headings of 
sandstones, siltstones, mudstones, shales g@ind clays. 
Border-line varieties are difficult to place and the term 
given to any rock may have to be qualified to denote the 
presence of a large amount of material of another 
grade. Conglomerate is not included because it is 
seldom found either forming roof or floor of a coal 
seam. The chief types of rock can also be sub-divided 
in accordance with some constitutional feature, as for 
example, sandstones according to the nature of the 
cement ; siltstones in relation to the amount of sandy 
or clayey material they contain ; and mudstones, shales 
and clays in accordance with the amount of sandy, | 
calcareous or carbonaceous matter contained. 

The order above given is approximately that of the 
respective strengths, sandstone being the strongest and 
clay the weakest. The compressive strengths of 
ferruginous, sericitic and siliceous sandstones are greater | 
than the calearecus and clayey varieties, mainly by | 
reason of the nature of these cementing materials. 
Sandy siltstones are stronger than clayey siltstones, 
and in some cases may be even stronger than clayey 
sandstones. The greater the frequency of bedding 
“_ and the more they are laminated the less will 

the strengths of these rocks when subjected to | 








compression parallel to the stratification. Hence, 
bedded and “ flaggy "’ sandstones are usually weaker 
than massive sandstones, banded siltstones weaker 
than non-banded siltstones, and shales weaker than | 
mudstones. A shear de selops along the direction of the 
bedding when rocks are subjected to bending, and the 
more bedded or flaggy a rock is, or the more pronounced 
the lamination, the weaker will it be when so loaded. 
In such varieties, moreover, bed separation is more 
readily developed and the individual beds fail earlier. 
Sandstones give the least amount of deflection ; 
siltstones will bend less than mudstones and shales, 
while these will bend less than coal. The fact that 
sandstone roofs bend only slightly is often regarded as 
an indication of safety ; the inference, however, is not 
a sound one as they will break with less bending than 
other rocks and hence require earlier and, if anything, 
more rigid support. 

Coal is strictly speaking a rock, although occasionally 








| coal may be left to form a roof when the layer immedi- 


ately above consists of weak clay. Its advantage is in 
its greater bending capacity and the fact that it will 
accommodate more subsidence before breaking. 








METADYNE SYSTEM OF CONTROL 
FOR DIRECT-CURRENT TRACTION. 


Tue Metadyne system of controlling direct-current 
motors makes use of the armature reaction to control 
the machine characteristics, and was invented by an 
Italian engineer, Mr. J. M. Pestarini, whose rights are 
held in this country by Messrs. Metropolitan- Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester. It has been developed by them for various 
purposes, including the control of traction apparatus, 
and is utilised on the multiple-unit train equipment 
which they have recently constructed for the London 
Passenger Transport Board. 

On these equipments the Metadyne, though it can 
also be used as a generator or as a motor, is employed 
as a transformer, and converts power at a constant 
voltage to power at a variable voltage. In this way, 
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any desired speed-torque characteristic can be given 
to the traction motors between standstill and full 
speed, and from full speed to stop. This control is 
effected by giving a variable boost to the back electro- 
motive force of the traction motors in order to balance 
the line voltage and to overcome the CR drop of the 
machines. The Metadyne thus takes the place of the 
starting resistances, accelerating relays, switches, cam 
groups and other equipment commonly used for train 
control, and in addition, it is claimed, provides means 
for the regenerative control of the machine down to 
standstill. The power ordinarily wasted in the resis- 
tances is thereby saved, while obviously smoother 
control is obtained. The shape of the speed-torque 
characteristic can, if desired, be varied by the driver, 
and it is possible, therefore, to arrange the equipment 
to operate automatically to a schedule or to give the 
flexibility of control of the steam locomotive without 
the peaks and drops in tractive effort which are in- 
separable from the resistance notching and transitions 
of the standard methods. 

The circuit arrangement used in this equipment is 
shown diagrammatically in the accompanying illustra- 
tion. The Metadyne consists of three commutator 
machines mounted on a common shaft. Of these a is 
a regulator, which starts the set and keeps it running 
at a constant speed ; 5 is the Metadyne proper, which 
supplies the armatures of the traction motors; and c 
is an exciter which provides excitation for variator 
winding A and the fields of the traction motor. In its 
simplest form the regulator is a shunt machine, while 
the exciter is a generator with a separately excited field 
winding. The Metadyne itself consists of an ordinary 
armature and commutator, and of a stator with four 
main brushes d to g and four brush arms. The exciter 
field is shown at ¢ on the diagram, and the motor fields 
at k. 

A supply at constant voltage is fed to the primary 
brushes d and ¢ on the Metadyne, and the load is also 
connected between d or e and the corresponding 
secondary brushes f or g. The back electromotive 
force of the machines at the brushes d and e, which is 
produced by the armature reaction due to the current 
in the motor circuits, tends to maintain itself constant, 
since any tendency for the current in the motor circuits 
to increase produces an increase of the back electro- 
motive force, and vice versa. A stable condition is 


subtracts from the effect of the latter, so that mor 
current is drawn from the line and the current in th: 
motor circuit is increased. Any desired characterist 
can thus be given to the motors by suitably controlliny 
the exciter field. 

During regeneration the motor armatures are con- 
nected across the brushes d, g and f, e, in order to avoid 
excessive voltage on the Metadyne brushes. In thi« 
case the motors act as generators, but as the back 
electromotive force tends to maintain itself constant, 
the currents in the main motor circuits also remain 
substantially constant unless they are modified by the 
variator winding. The current delivered to the ling 
gradually diminishes as the train speed falls, until at 
low speed and standstill the braking effort is main 
tained by current drawn from the line. 








CATALOGUES. 


Small Electric Motors.—Messrs. Batwin Electric Motors, 
138, Southwark-street, London, 8.E.1, have issued a 
booklet giving full particulars of their motors in sizes 
ranging from 4 brake horse-power to 3 brake horse-power. 

Speed Reducing Gears.—Leafiets describing various 
forms of gearing manufactured by Messrs. Ateliers René 
de Malzine, Société Anonyme, Sclessin-Lez-Liége, Bel 
gium, have been received from Messrs. Emile Regniers and 
Company, 126, Bishopsgate, E.C.2. 

Welding Equipments.—We have received copies of 
pamphlets concerning the arc-welding equipments, 
which are particularly well adapted for use in shipyards. 
manufactured by Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne. 

Wiring Systems.—Messrs. The General Electric Com- 
pany, Limited, Magnet House, Kingsway, London, W.C.2. 
have sent us a copy of the latest edition of a catalogue 
section dealing with wiring systems, and covering various 
lead-alloy sheathed and watertight systems, accessories, 
&e. 

Combustion-Testing Instruments.—From Messrs. The 
Hays Corporation, Michigan City, Indiana, U.S.A., we 
received particulars and price lists of the instruments 
manufactured by them, including the new Hays Orsata- 
mat, which was described in our issue of April 2, 1937, 
on page 374. 

Malt Mills.—We have received from Messrs. Robert 
Boby, Limited, Bury St. Edmunds, a new booklet giving 

rticulars of their Premier malt mill, which has been 
installed by them in many of the leading breweries. The 
mill is claimed to combine extreme simplicity with a high 
efficiency. 

Fans.—Messrs. Keith Blackman, Limited, 27, Farring- 
don-avenue, London, E.C.4, have issued a new booklet 
which gives full information regarding the duties and 
— of the various types of fans manufactured by 
them, including patterns driven by electric motors of 
their own construction. 

Venturi Meters.—From Messrs. George Kent, Limited: 
Luton, Beds., we have received a copy of a new pub 
lication describing their venturi-type meters, first made 
by them in 1896. The pamphlet gives useful data 
relating to their applications, and includes illustrations of 
various sewage and water works in which they have been 
installed. 

Mechanical Stokers.—Messrs. Smokeless Combustion 
Company, Limited, Danes Inn House, 265, Strand, Lon 
don, W.C.2, have issued a leaflet describing their Niagara 
air-draught stoker, which is claimed to be extremely 
flexible in use, to permit the use of a wide range of fuels 
and to lend itself to automatic control of steam-pressure 
by fan and stoker or by the flue dampers alone. 

Flour-Mili Screen Rooms.—Messrs. Henry 
Limited, Cheadle Heath, Stockport, have sent us a copy 
of an “ occasional letter,” in which the principal topic 
is an all-metal screen room fitted up by them at the 
Trafford Park mill of Messrs. Hovis, Limited. The 
arrangements described are claimed to be an important 
development in flour-mill equipment. 

Fixing Devices.—We have received a pamphlet from 
Messrs. The Rawlplug Company, Limited, Rawlplug 
House, Cromwell-road, London, 8.W.7, showing interest - 
ing examples of the various uses to which their Rawlplug 
fittings may be put, and also giving particulars of a test 
made on their patent Rawlplug bolt anchors which, it is 
stated, are being increasingly used in foundation work for 
heavy machinery. 

Wireless-Testing Instruments.—We have received A 
copy of a catalogue issued by Messrs. The Automatic Coil 
Winder and Electrical Equipment Company, Limited, 
Winder House, Douglas-street, London, S8.W.1, illus 
trating and describing their ‘“ Avo” instruments, used 
in testing valves and accessories for wireless sets, and 
also their coil winders. An all-wave Avo oscillator 1s 
also alluded to. 

Diesel Engines.—Messrs. The Brush Electrical Engin 
eering Company, Limited, Loughborough, have sent us 4 
copy of a new catalogue devoted to their horizontal, 
opposed-cylinder type engines now being manufactured 
in sizes from 60 brake horse-power to 1,000 brake hors 
power. Included among the reports of important users 
is one of a test made by Mr. W. A. Tookey, M [.Mech I 
on an engine of 250 brake horse-power when a fuel cx 
sumption of 0-357 Ib. r brake horse-power hour w 


Simon, 





recorded with the engine on full load. 
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THE NEW EXHIBITION BUILDING 
AT EARL’S COURT. 
(Concluded from page 424.) 

(HE heating of the offices and restaurants is 
effected by radiators of which 368 units, with an 
aggregate heating surface of 20,000 sq. ft., have 
been installed. In the exhibition halls, on the other 
hand, hot water batteries are employed in con- 
junction with a plenum ventilation system, and 
for this purpose 96 units capable of passing 2,000 
tons of air per hour and with a total fan capacity 
of 800 h.p., have been provided. 

Generally speaking, these plants are housed either 
in the basement or on the roof. In some cases the 
heating and washing chambers are incorporated in 
the building structure, while in others they form 
part of the ducting system. Some of the chambers 
are equipped with dry cleaners and some with wet. 
The former consist of a number of expanded metal 


cells packed with steel wool, while in the latter 
the air is first passed through a washer, which is 
supplied with hot water to avoid too great a drop 
of temperature. It then passes through two heater 
batteries. In both cases the air, after cleaning, is 
drawn in by an electrically-driven fan and after 
discharge into the building is withdrawn by an 
extraction fan. Most of these fans are mounted on 
the roof, the largest being 12 ft. 7 in. in diameter. 

The plenum equipment in the main hall consists 
of eight units, each of which is capable of passing 
48,000 cub. ft. of air per minute and raising its 
temperature from 32 deg. F. to 72 deg. F. with the 
water at 165 deg. F. These units are installed in 
chambers running along the two sides and one end 
of the hall at roof level. The parts of these chambers 
not occupied by the plant itself are utilised as 
ducts, and, when the hall is being used for a seated 
audience, the air is discharged through six high- 
velocity nozzles in their floors. The mouths of 
these nozzles are arranged just below the lighting 
trough, which runs round the hall at cornice level, 
and each is capable of discharging 8,000 cub. ft. 
of air per minute at a constant velocity and at a 
predetermined angle towards the centre of the hall. 
On the other hand,-when the hall is employed for 
exhibition purposes, the air is discharged from the 
plant chamber through vertical ducts, which 


connect with the ducts running round the sides of 





the hall. 


These vertical ducts pass through the 
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rear of the gallery seating and are thus led along 
the sides of the columns to the upper level of the 
ground floor. Their outlets at these points are 
fitted with directional grilles, and similar high- 
velocity grilles are provided on the sides of the 
ducts under the gallery. Low velocity louvred 
outlets are employed at the rear of the gallery. 
These louvred outlets are controlled from roof 
level and are inter-connected so that they can 
either be employed for discharge when the hall is 
used for exhibition purposes or for extraction when 
it is employed for audiences. Re-circulation and 
extraction louvres are also fitted at roof level to 
enable re-circulation or extraction to be effected 
through the ceiling grilles. The louvres, of which 
there are nine on each unit, or 72 in all, are of the 
streamline pattern with felted edges, their spindles 
running in ball bearings. 

One of the difficulties in connection with this 
plant was to ascertain the air velocity which would 





, 
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be required at the nozzle opening to obtain the 
necessary throw of air into the hall without causing 
unpleasant disturbance and without creating undue 
noise. A number of tests with nozzles of different 
sizes, and producing varying velocities, were, there- 
fore, made and a complete cluster of six nozzles of 
the most satisfactory pattern was also fully in- 
vestigated. The results obtained were utilised in 
the final installation of forty-eight nozzles. 

As has already been mentioned, before entering 
the Plenum chambers, the air is passed through a 
wet filter and also through a heating coil, the tem- 
perature of the water in which is 180 deg. F. This 
hot-water supply is governed by motor-operated 
valves, which, in turn, are thermostatically con- 
trolled. The temperature at the return from the 
heating coil, after circulation, is 150 deg. F., and 
this is corrected by the injection and displacement 
of the requisite amount of hot water from the storage 
tanks. There are two thermostats in the air duct 
and one in the section of the building served by the 
plant, the room thermostat acting as a master to 
the others. The air moisture is extracted to the 


outside through the ceiling grilles by a separate 
installation, the capacity of which is 43,250 cub. ft. 
of air per minute, so that a slight pressure is created 
in the hall and the ingress of draughts is eliminated. 
As has already been said, this is only used after 
the public has been admitted. 





The other exhibition halls are ventilated and 
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heated by plant similar to that for the main hall, 
the only difference being that the system is not 
reversible. The three large convention halls on the 
upper floors are also equipped with plenum and 
extraction installation. These have been installed 
in accordance with the London County Council 
regulations for theatres, as they are equipped with 
permanent stages. 

Equipment of the same type has also been in- 
stalled in each of the four large restaurants, the 
capacity in the case of the two on the mezzanine 
floor being 1,000 cub. ft. per hour per seat, and of 
those in the basement 1,500 cub. ft. per hour per 
seat. Separate plant is installed for the service 
spaces. The two kitchens in the basement are 
provided with plant which is fitted with dry filters 
of the cellular pattern, so that excessive humidity 
is avoided and are designed on the basis of 15 air 
charges per hour being delivered and 20 extracted. 
The swimming-pool dressing-rooms and the storage 
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spaces in the basement are similarly equipped. In 
the latter case, the exhaust system provides for two 
interchanges of air per hour, two fans being installed, 
each of which is capable of handling full load. 
These storage spaces are also fitted with light- 
actuated relays, so that if there is any smoke the 
second fan is started up. The exhaust system will 
then extract four changes of air per hour and expel 
the smoke at roof level. The whole of the distribu- 
ting ducts in these storage spaces are of fire-resisting 
material and are taken back from each space direct 
to the fans, so that there is no risk of smoke spread- 
ing from one space to another. 

Both the plenum system of ventilation just 
described and the radiators were designed and 
installed by the Norris Warming Company, Limited, 
Burley House, Theobalds-road, London, W.C.1. 

The long distances between the main boiler-house 
and the public cloak rooms made it more economical] 
to instal separate electric heaters at these points 
than to draw the supply from the main storage 
tanks. In all, 105 of such heaters have been in- 
stalled by Messrs. Bastian and Allen, Limited, 
their individual capacities varying from 5 gallons 
to 80 gallons. It is estimated that the annual 
consumption necessary for heating the building will 
be between 8,000,000 kWh and 11,000,000 kWh. 

As mentioned in the account of the construc- 
tion of the building which appeared on page 
245 of our issue of September 3, a large part 
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of the arena of the central hall is occupied 
by a swimming pool. This pool, which has a 


superficial area of 195 ft. by 95 ft., and is thus 
probably the largest of its kind in the world, is 
built of reinforced concrete independently of the 
main structure. The walls are of cantilever con- 
struction and vary from 20 in. to 8 in. thick above 
the wide splay at the bottom. The inside of the 
pool is waterproofed with asphalt, which is covered 
with a cement rendering. The water is aerated, 
chemically and bacteriologically treated, and heated, 
and 800,000 gallons can be circulated every six hours 
through four large filters. In order to enable the 
area occupied by this swimming bath to be used for 
exhibition and other purposes during the winter, 
the provision of a temporary floor on the arena level 
had to be It 
such a floor removable in the normal way would not 


considered, was found that to make 


only be costly, but would require cight days for 
installation and removal, and that some 200,000 
cub. ft. of space would be necessary to store the 


It was therefore decided to build a per 
manent steel platform, which could be raised and 
through the This platform, 
explained below, is supported on stilts, which, in 
the floor of the bath. The 
slab over most of the area, 


lowered water, as 


turn, are carried on 
floor consists of a 15-in 
but is thickened to 24 in 


upon it from the platform 


whe re he avy loads canit 

Views of the pool under 
construction are given in Fig. 3, 246 of our 
issue of September 3 last, and in Fig. 33 on page 473. 
The latter illustration shows the plinths 
on which the steel floor rests when it is in its lowered 


on page 
clearly 


position. 

The steel platform itself consists of three sections, 
each 95 ft. by ft., and 
720 tons in all. These are arranged as shown in 
the general plan and sectional elevations reproduced 
in Figs. 34 to 36, Plate XXXII. Each section con 
sists of an understructure of main supporting plate 
girders, which fully This structure 
carries a superstructure of }-in. floor plates, which 
A view of these 


measuring 65 weighing 


is braced. 
are riveted to 16-in. steel joists. 

joists, which are 65 ft. long and are spaced at 3 ft. 
centres, is given in Fig. 51 on page 486, and to their 
undersides are welded four similar joists spaced at 
distances of 7 ft. and 28 ft., respectively, on each side 
of the centre line. A steel mesh fabric is welded on 


the top of the floor plates, which are illustrated in 
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Figs. 38, and 46 to 49, attached 
to the underside of each section 
and descend into pits, 19 ft. 1} in. 
deep, formed in the bottom of 
the pool, as will be clear from 
the same drawings. Each stilt 
consists of three rolled-stee! 
joists, the webs of two of which 
are welded to the flanges of th: 
third so as to form a column of 








Fig. 44. 


Fig. 52 on page 486, to form a key for a granolithic 
covering. This granolithic covering is 1} in. thick 
and serves as the finished floor. When the platform 
is raised, its upper surface therefore has the same 
appearance as the rest of the arena. 

As already mentioned, the platform has been 
designed to serve as part of the main floor when 
the space is required for exhibition purposes. It is 
capable, when in this position, of carrying a live load 
of 6 cwt. per square foot. It has also been designed 
to serve as a false bottom to the swimming bath, 
for which purpose one of the end sections can be 
lowered to a depth of 13 ft. 4 in. below the floor 
to form a deep end. Similarly, the other end 
section and the centre section can be tilted, so that 
there is a progressive increase in depth from 3 ft. 4 in. 
to 7 ft. 3) in. Further, all three sections can be 
set independently at various levels from 4 ft. 104 in. 
to 9 ft. 4 in. below the main floor and can similarly 
be raised independently to a height of 5 ft. above 
that floor to form a These operations are 
carried out by a series of direct-acting raising and 
tilting rams, which are supplied with water from 
the mains of the London Hydraulic Power Company, 
Limited. 


stage. 


TitTInG GEAR AND PLATFORM GUIDE. 





composite section. As will be 
seen from Figs. 46 to 48, cast- 
steel brackets are welded on to 
the opposite faces of each stilt 
at heights corresponding to the various levels at 
which it is desired the section should be supported, 
while fixed to the pool floor are a pair of chocks, 
which are carried in bearings, as will also be clear 
from the drawing, Fig. 46. These chocks ar 
coupled together as shown in Figs. 35 and 46, and 
are operated by a subsidiary series of rams, which 
throw them out when it is desired to raise or lowe1 
the platform, or throw them in to engage with 
the brackets on the stilts. When any platform 
section is stationary, therefore, its load is not 
carried by the rams, but by the chocks and brackets, 
and is transferred by the former to reinforced- 
concrete distributing beams in the bottom of the 
pool. Power can then be turned off from the 
main lifting rams. The four stilts of each section 
are capable of supporting the whole weight of that 
section, together with a superficial loading of 2 ewt. 
per square foot over the whole area. 

As two rams only are used to raise or lower each 
section, means had to be provided to prevent tilting 
in the direction of the width during movement. 
Each stilt, therefore, carries a cast-steel rack on 
one face, as will be clear from Figs. 39 and 49. ‘The 
racks mesh with pinions, one of which is visible in 


| . we ° 
The general arrangement employed for this pur- Fig. 49. The two pinions on one side of the se¢ 


pose will be clear from Figs. 34 to 36, PI ite XXNII, 


while details of the rams themselves and of the main | can be seen in Fig. 53, on page 486. 
supporting columns or stilts are given in Figs. 38} to tilting over the width of the section is, 


tion are keyed to a common horizontal shaft, as 
Any tendency 
there- 


und 39, Plate XXXII, which apply more particu- | fore, prevented, and at the same time the gearing 


larly to the two tilting sections of the platforms. 
Each section of the platform is raised or lowered by 
two 28-in. rams, the details of which are shown in 
Fig. 37, Plate XXXII. These rams operate in 
cylinders of special design, as will be seen from 
Figs. 34 and 38, situated in reinforced-concrete pits 
at the sides of the main floor of the swimming pool. 
‘The flange of the cylinder, which rests on the 
foundations in the bottom of the pool, forms a 
watertight joint, as will also be clear from Figs. 37, 
38 and 50. Ram-heads of semi-steel with spherical 
bearings are bolted to the understructure of each 
of the platform sections and transmit the weight of 
the section to the top of the two rams. A view of 
one of the rams in the lowered position is given in 
Fig. 54, on page 486. The columns or stilts, which 
act as permanent supports for each section of the plat- 
form and carry its weight and load, are, as shown in 
Figs. 34 to 36, Plate X X XII, and in more detail in 





takes up any unequal loading, so that the sections 
rise and descend in a perfectly horizontal formation. 
Any tendency to horizontal movement is prevented 
by four sets of roller guides, which are attached to 
the understructure of each section, as can be seen in 
Fig. 44. These roller guides run in channels which 
are set in the concrete walls in the sides of th 
pool and are so arranged that two rollers operate 
against the flanges of the channel and one, which 
is at right angles to the other two, in the channel 
itself. 

As has already been mentioned, one of the outer 
of the three sections into which the floor is divided. 
and the centre section, are arranged so that the) 
can be tilted to allow a gradual deepening of the 
pool from one end to the other. This is effected 
by raising the superstructure at one end of th 
section above the understructure. The latter 


always remains horizontal, and rests on the chocks 
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mentioned above. The raising operation is effected 
by eight independent hydraulic cylinders, shown in 
Figs. 42 to 44, fitted to the main girder of the 
understructure, these rams acting on the main 
beam under the floor joists of the superstructure. 
he application of pressure to the rams causes this 
end of the superstructure to rise, while the other end 
hinges about bearings under each joist. As the 
platform rises it carries with it the upper ends of 
right toggles, to be seen in Figs. 44 and 45. The 
lower ends of these toggles are attached to the lower 
flange of the main girder, as shown in Fig. 44. 
Each toggle consists of a solid-drawn steel tube 
with a knuckle joint in the centre. As the platform 


rises, the toggle straightens out and the counter- 
weight, which can be seen in the upper part of 
Fig. 44, forces the joint over the dead centre, until 
it Tests against a stop on the web of the girder. 


oe Superstructure is then lowered slightly until 


whole weight is taken by the toggle joint, 
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Fig. 49. Matn Strict rm Ratsep Position. 


bearing hard against this stop. The result of this is 
that the superstructure is supported by the toggles, 
and the pressure on the tilting rams can be released. 
To lower the superstructure to the horizontal 
position, pressure is applied to the tilting rams; 
so that they rise sufficiently nearly to straighten the 
toggles. Eight releasing rams, which are also 
attached to the main girder, are then operated and 
break the toggles so that the superstructure can 
again be lowered on to the understructure. The 
tilting cylinders are supplied through walking pipes, 
which are hinged to allow the section to move 
vertically. 

When one section of the platform is at its lowest 
position and the others are tilted, the vertical gaps 
between them are closed by a rubberised canvas 
screen which is attached to the edge of the centre 
section and rises and falls with it. Edging plates 
are also provided between the sides of the pool and 
the edges of the sections, both at floor level and at 
all positions in the pool. 

As has already been mentioned, the main stilts 
are capable of supporting the weight of the plat- 
form, together with a superficial loading of 2 cwt. 
per square foot. This can be increased to 6 cwt. 
per square foot by the use of temporary stilts 
which, after each section has been raised above the 
exhibition floor level, are placed in position on the 
concrete plinths visible in Fig. 33. The section is 
then lowered so that the superstructure rests on 
the temporary stilts, the understructure, as before, 
being carried by the chocks. Under these condi- 
tions the total load on the whole platform is 5,550 
tons. 

All the platform movements are controlled from 
a control room, which is situated at one side of the 
pool, as shown in Fig. 35, Plate XXXII. The 
control valves used are of the friction equilibrium 
type, and are lever operated, while those actuating 
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observed. The pipes from the control room to the 
operating gear in the pool are carried through 
cast-iron sleeves with packed glands on the control- 
room side. The space round the pipes and inside 
the cast-iron sleeve on the pool side is filled with 
bitumen to prevent the accumulation of water. 
As it is not possible to see the position of the sec- 
tions from the control-room level, indicators are 
provided. These are operated by two rams which 
are attached to each section and are located in 
the two stilts under the same cross girder. These 
rams work in steel cylinders which pass down 
into the main stilt pits. The raising or lowering 
of a section fills or discharges two tanks in the 
control room behind the appropriate indicator, and 
the level of the water displaced is shown by floats 
which rise and fall in two glass tubes on the front 
of the indicator. The indicator also shows the 
relative height of the two sides of the section, and 
this can be readily adjusted and maintained level 
by regulating valves. Water-tight doors are pro- 
vided in sides of the pool for various purposes, and 
these are fitted with electrical indicators to show 
whether they are open or closed. 

This platform and operating gear were designed 
and constructed by the Fraser and Chalmers Engin- 
eering Works of Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, and it is interesting to note that 
when the sections were moved for the first time 
from the positions in which they had been erected, 
all the guide rollers operating the channels in the 
side of the pool were quite free and could be turned 
by hand throughout the full travel, although only 
4 in. clearance had been arranged on either side 
between the rollers and their channel paths. 

The handling of the large number of visitors and 
the considerable quantity of goods which will have 
to be dealt with at the exhibition will be greatly 





the tilting gear are mechanically interlocked, so 








that the correct sequence of operations must be 





facilitated by the lifts and escalators which have 
been installed by Messrs. The Express Lift Company, 
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Limited, Northampton, an associated concern of 
Messrs. The General Electric Company, Limited. 
There are five passenger lifts, four of which are 
capable of running at a speed of 450 ft. per minute, 
while the speed of the fifth is 175 ft. per minute. 
These are fitted with Ward-—Leonard control, and 
are capable of carrying 20 passengers and 40 pas- 
sengers, respectively. All the landing doors and 
car gates are electrically operated. The five goods 
lifts are designed to raise loads of 3,000 lb. at 
750 ft. per minute and are of the entirely automatic 
self-levelling type. The gates are manually operated. 
In addition, there are three special lorry lifts, which 
have been installed to save time and the possibility 
of damage to goods during unloading. Each of 
these lifts is capable of raising 9 tons at a speed of 
30 ft. per minute, and the weight of the loaded 
cage is 18} tons. Finally, there is a lift for carrying 
chairs. This is provided with a large cage 9 ft. wide 
and 19 ft. deep, and runs at 35 ft. per ‘minute. 

The same firm were also responsible for the 
installation of six escalators, with vertical rises 
varying from 32 ft. to 374 ft. Two of these are 
installed at the main entrance in Warwick Road, 
one on each side the swimming pool, and one at 
each of the other two entrances. They all run ata 
speed of 90 ft. per minute, and are capable of 
carrying 8,000 passengers per hour. To eliminate 
noise and to ensure safety, the steps are carried 
on 550 rollers, which are fitted with grease sealed 
double ball bearings, mounted so that they rotate 
continuously. Flats on the periphery and conse- 
quent squeaking are therefore prevented. 

To eliminate grinding of the hard rollers on the 
steel tracks, brushes are attached to the step chain 
and sweep the entire track formation the whole 
time the escalator is running. A canvas rim is 
fitted to the rollers to reduce the noise between 
them and the tracks. The possibility of metal-to- 
metal noise between the steps when running light 
has been eliminated by cushioning the step spindles 
in oil-resisting rubber bushes, which, by imparting 
a slight resistance, also improve the running under 
all conditions. Finally, suitable insulation is inter- 
posed at all points where there is a possibility of 
noise being transmitted. The boards are of moulded 
construction and the cleats are integral with the 
board, so that a closer tooth formation is obtained 
than with wood. The escalators are driven by a 
46-h.p. motor, through cam gearing, and are con- 
trolled by push-buttons. Safety devices are fitted 
which switch off the current and apply the brake 
should a driving chain break. A self-wrapping 
brake is also fitted, which prevents the escalator 
from running downwards if it has been stepped for 

ny reason. The speed is limited to a safe figure 
by governors. 








LUBRICATION AND LUBRICANTS. 


(Continued from page 464.) 

CONTINUING our report of the recent General 
Discussion on Lubrication and Lubricants we now 
deal with the afternoon session on Thursday. Octo- 
ber 14, which was devoted to the discussion of the 
papers in Group IIL, the subject of this group being 
** Industrial Applications.” The chair was taken by 
Sir Nigel Gresley, C.B.E., who called upon Colonel 
8S. J. M. Auld to present the report on the papers, 
prepared jointly by him and Mr. FE. A. Evans. 
This report is reprinted on page 500 of this issue. 
The discussion was opened by Mr. W. EF. Gooday, 
who said that the outstanding feature of the group 
was the reference to extreme-pressure lubrication. 
The so-called extreme-pressure lubricants were 
emerging from the «xperimental stage, but we 
were still in a transmission period between straight 
mineral oils and built-up lubricants. The latter 
gave materials capable of withstanding extreme 
pressures and also tending to alleviate cylinder-liner 
wear. Many of the substances now being introduced 
had never previously been used, and where condi- 
tions were more favourably fulfilled by lighter oils, 
the extreme-pressure bases would allow the lighter 
oils to be retained instead of having recourse to 


medium-pressure oils. It was necessary to realise 


that exceptional opportunities had been available 
in the United States for carrying out tests, and in this 
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connection, those carrying out similar work in this 
country should make sure that when results were 
being compared, they were based on identical 
samples. The chief factors affecting the life of a 
lubricant were air, temperature, turbulence, water 
and impurities, and comments from users on 
various aspects of contamination should prove very 
useful. 

Mr. J. W. Poole said that very little attention 
had been directed to the fact that while considerable 
trouble had been taken to reduce friction, very little 
consideration had been given to the question of 
reducing vibration. This difficulty arose in a 
number of instances, particularly in association with 
reciprocating engines, and he would like to direct 
the attention of petroleum experts to the question 
of an oil which not only reduced friction but had 
good damping properties. In the case of sprung 
machines, if the vibration of the pedestal were 
measured it would be found to be almost sinusoidal, 
but, in the case of large turbo-alternators, the 
vibration of the journal at the nose of the pedestal 
had a pronounced double frequency. Again, at 
different speeds, the vibration of the housing 
changed very little, while that of the journal varied 
very considerably. It was evident that considerable 
damping took place between the journal and the 
pedestal. The speaker had found that by reducing 
the oil supply, the pedestal vibration was reduced 
but the journal vibration increased. The question 
of damping appeared also to be of particular 
importance when considering the distortion of 
crankshafts. In this connection, he might refer 
to a paper entitled ““ Damping Influences in Tor- 
sional Oscillation,”’* presented by Mr. J. F. Shannon 
before the Institution of Mechanical Engineers in 
1935, in which the author mentioned that vibration 
could be reduced by about 30 per cent. by attention 
to lubrication. The speaker himself had found 
that by correct lubrication it was possible to reduce 
axial vibration to about 25 per cent. of the normal. 

Mr. H. H. Beeny said that it was necessary to 
be very careful in making generalised statements 
about metal cutting. Aluminium, for example, 
could be cut with safety using expensive tool steels, 
and in this case, there was less necessity for employ- 
ing a cutting fluid than, say, with high-speed steel, 
because the wear of the tools was not so great. 
In addition, the cutting speed could be so high that 
the cutting fluid might be thrown out. It was, 
therefore, modern practice to machine metals of 
the aluminium class dry. Turpentine or mixtures 
of turpentine and paraffin were used in certain cases, 
but this was done to obtain a high finish, and the 
machining in this case was done at slow speeds. 
He would like to stress the importance of making a 
careful choice of cutting emulsions for machine tools, 
as an unstable type of aqueous emulsion might 
cause considerable damage. 

Dr. F. P. Bowden said that it was of interest to 
speculate as to what was the real area of contact 
between two metallic surfaces. Various attempts 
had been made to measure this area, one method 
being to measure the electrical resistance of the 
contact area, and the results indicated that the real 
area was very small indeed. It followed that the 
intrinsic pressure must be very high, so that even 
with lightly loaded surfaces plastic deformation 
of the material at the points of contact might be 
anticipated. The speaker exhibited slides showing 
the relationship between the contact resistance 
and the load in the case of a steel ball resting on a 
metal surface. The curves of the observed measure- 
ments were slightly higher than of plastic deforma- 
tion, but were similar, while they showed a much 
greater departure from the curves of elastic 
deformation. 

Professor G. B. Karelitz, dealing with extreme- 
pressure lubrication, said that there were still 
unknown factors between the surfaces and the lubri- 
cation. Wherever rubbing occurred, phenomena 
occurred which must be understood before real 
progress could be made. The simple case of a bearing 
running in could be taken as an illustration. If, in 
this case, enlargements were made of photographs of 
the cross-section, say in the case of a bronze surface, 
it would be seen that the particles of the metal would 
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tend to lie down in the direction of motion as th 
rubbing surface was approached. 

Mr. L. Bray referred to the growing tendency to 
introduce machinery controlled by hydrauli 
pressure, and said that this introduced several new 
problems for the oil producer. Small sleeve valves 
were used very largely which, although moving at 
low speeds, had to be extremely accurate fits, and 
wear in such cases was quite inadmissible. While thx 
oil must be a good lubricant, the viscosity must bi: 
such as to admit of very quick response. It might 
be necessary to deliver the oil through long passages. 
and it was necessary to have a lubricant that did not 
greatly increase in viscosity with a drop in tempera 
ture. The water-hammer effect had to b 
considered, and he would like information on the 
best way of dealing with this effect with the special 
oils used in hydraulic machine control. 


also 


Mr. J. S. Pringle said that while it was fairly easy 
to define a grease for ball bearings, it was more 
difficult to ascertain what precise grease possessed 
the necessary properties. One of the great difficul- 
ties was the retention of the grease in the housings, 
and the high peripheral speeds in large-size bearings 
resulted in certain points being very difficult to 
lubricate. Lime-base greases were softer and made 
more intimate contact with the surfaces than soda- 
soap base greases, and efforts had recently been 
made to load the latter type of grease with oil which 
would be extruded under working conditions. 

Mr. G. J. Ayres, referring to aerial ropeways, said 
that these had frequently been neglected in the past. 
The life of the rope was greatly increased by careful 
attention to lubrication, and he had found it 
desirable to supply oil from a car travelling along 
the line every day, instead of oiling once a week or 
once a month, as formerly. The concentrated loads 
at the point of contact of the carriage wheels 
produced high local pressures with a tendency for 
the rope strands to open at these points, allowing 
moisture to penetrate. He was then experi- 
menting with a graphited oil, but the results were 
not yet available. The proposal put forward by 
Dr. Hogan in his paper that metallic zinc in the 
form of galvanised coatings could be used both as 
a lubricant and as a protection against corrosion 
appeared attractive, but it would be necessary to 
ensure that cracking of the zinc did not take place. 
A splice would introduce a further difficulty, as it 
would not be easy to carry out the galvanising 
process in the field. 

Mr. A. Holt referred to the comment in Mr. 
C. G. H. Richardson’s paper that lime-base greases 
were not satisfactory lubricants for ball and needle 
bearings where high temperatures and pressures were 
to be expected, since a certain water content was 
necessary to ensure a stable product, and a tempera- 
ture sufficiently high as to cause evaporation of this 
moisture resulted in separation of the oil and soap. 
Mr. Holt observed, in connection with this state- 
ment, that there were a number of lubricants which 
were perfectly stable when the water had been 
removed. A previous speaker had stated that a 
lime-base grease was a better lubricant for a ball 
bearing, due to its intimate control with the surfaces, 
but he (Mr. Holt) knew of cases where the bearing 
had failed with this lubricant, because it did not 
melt at the fusing point. An important problem for 
engineers was to produce a bearing closure that 
would hold the grease even after it had melted. 

In summarising the discussion, Colonel Auld 
expressed regret that there had been a paucity of 
discussion on extreme-pressure lubricants. Very 
little was at present known about this subject. 
Sulphur was the material par excellence which 
produced the extreme-pressure effect, and sulphur 
was also a typical anti-welding material. This 
merely illustrated the ability of an extreme-pressure 
material not to form a skin, and was an easy picture 
to translate into practice. The sulphur or other 
element, however, must be provided so that it was 
active at the right moment and in the right manner. 

Mr. Evans, who closed the discussion, spoke to 
the same effect, and said that it was not known at 
present how the extreme-pressure lubricants act d, 
but it was known that no sulphide was produced at 
the surface, in spite of what some speakers had 
said. There was one word of warning that might 





* See ENGINEERING, vol. cxl, page 675 (1935). 


be given, and that was that while extreme-pressure 
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lubricants had come to stay, it was with the reserva- 
tion that the temperature range must be stated at 
which they were safe to use. 


EXHIBITION AT THE SCIENCE MUSEUM. 


Before concluding our report of the Discussion, 
we may refer to the exhibition in connection with 
it arranged in the Science Museum, South Kensing- 
ton, by the courtesy of the Director. This exhibi- 
tion will remain open until October 31. In order 
to secure as wide a range of exhibits as possible, 
a collection by invitation was made, and in 
addition, a selection was drawn from the Science 
Museum with the specific object of illustrating 
historical development. In grouping the exhibits, 
no rigid separate classification has been observed, as 
it was thought desirable to emphasise the inter- 
relationship of the various exhibits; but for con- 
venience of reference, they may roughly be divided 
into four groups, viz., lubricants, bearings, oil testers 
and measuring apparatus. The lubricants on view 
hardly lend themselves to description, but it may 
be said that they cover oils and greases for a very 
wide variety of applications, together with a range 
of cutting fluids and zinc-oxide lubricants used 
under conditions where there is a possibility of 
corrosion. The bearings exhibited include a wagon 
axle-box as employed on the South African Govern- 
ment Railways, and partly sectioned models of the 
Peyinghaus axle-box bearing. This model repre- 
sents a bearing used by the German State Railways 
for passenger and freight service, and is interesting 
as working under conditions of true fluid-film 
lubrication, consuming a maximum of | oz. of oil 
per 3,500 miles. Other bearings on exhibit are 
examples of the plain type such as are used on 
Diesel engines, turbines and pumps, roller-mill 
bearings made from Bakelite laminated material, 
and rubber bearings of the type used when dealing 
with water which must be used as a lubricant. 
Other bearings shown which may be mentioned are 
thrust bearings of the Michell type, steel-backed 
white-metal bearings for Diesel engines, bearings 
for high-speed oil engines, and bearings of the self- 
lubricating type. 

The exhibits of greatest interest are, perhaps, 
those illustrating the various processes of oil testing 
and the measurement of wear. They include an 
Avery machine for studying the problems arising 
from metallic wear and lubrication, in which a 
rotating hardened-steel wheel with a radiused 
periphery is brought into frictional contact with 
a flat sample of metal under known conditions of 
speed, load, lubricant, temperature, and time. The 
dimensions of the impression produced in the 
sample give a direct measure of wear. An unusual 
machine, lent by Messrs. The North Metropolitan 
Electric Power Supply Company, enables the friction 
in the bottom bearing of an electricity meter to be 
measured. Two machines operating on the four- 
ball principle are shown, the first being designed to 
show the difference between the lubricating pro- 
perties of lubricants, while the second apparatus is 
used for testing extreme-pressure lubricants. It 
consists of a vertical shaft terminating in a clamp 
in which is fixed a steel ball. This rests on three 
similar balls held in contact by a horizontal ring 
in a cup containing the lubricant to be tested. The 
vertical shaft is rotated while the load is applied 
by means of a lever to the three lower balls. An 
appliance of historic interest shown is the McNaught 
oil tester, which dates from 1842. To use the 
instrument, a drop of the oil under examination is 
placed on an agate disk, and a steel top plate is 
placed in position. The agate disk is rotated and 
a counterweight moved along a graduated arm 
until the top plate just slips over the disk, the 
coefficient of friction being calculated from the 
position of the counterweight. A material wear- 
testing machine shown by Messrs. The British 
limken, Limited, consists essentially of a hardened- 
steel ring rotating at a constant speed, with a film 
of oil or grease maintained between it and a har- 
dened-steel block. The pressure between the ring 
and block can be varied, and the load at which 
the oil or grease film is broken determined. Means 


are provided for varying the temperature at which 
the oil or grease is fed to the ring. 
It is impracticable to refer even briefly to the 


majority of the exhibits, of which there are some 
two hundred, but apart from those already men- 
tioned, a word may be said about those designed 
to illustrate industrial applications. Several of 
these, such as the Daimler fluid flywheel and the 
Perkins high-speed airless-injection engine, have 
previously been dealt with in our columns. Wire 
drawing is illustrated by an exhibit of dies and wires 
lent by Messrs. Bruntons (Musselburgh), Limited, 
and the textile industry by an exhibit of spindles 
lent by Messrs. The British Northrop Loom Com- 
pany, Limited. The influence of cutting fluids on 
the finish of the work is shown by samples of 
threads cut with a Coventry die-head lent by 
Messrs. Alfred Herbert, Limited, one specimen 
showing the poor finish obtained with neat blended 
cutting oil, and another the good finish obtained 
with soluble oil emulsion. A variety of bearings 
are shown in this section to illustrate the modifica- 
tions desirable for particular classes of work, and 
Messrs. Rolls-Royce, Limited, exhibit a pair of 
hypoid gears which bring out the effect of running 
on an oil of insufficient load capacity. The arrange- 
ments made to ensure the effective lubrication of 
all parts of a motor vehicle are illustrated by an 
exhibit of filters, strainers, the Luvax-Bigur 
system of automatic chassis lubrication, the Lucas 
central chassis-lubrication system, and oil pumps 
and grease guns lent by Messrs. Tecalemit, Limited. 

The exhibition was formally opened by Major- 
General A. E. Davidson, D.S.O., in the unavoidable 
absence of Sir John E. Thornycroft, on Wednesday, 
October 13, on the occasion of the conversazione 
held in connection with the Discussion. 


(To be continued.) 
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The Alloys of Iron and Carbon. Volume II. Properties 
By F. T. Sisco. London. McGraw-Hill Publishing 
Company, Limited. [Price 45s.] 

Tuis book completes the survey, sponsored by 

Engineering Foundation in the United States, of 

alloys of iron and carbon started with a previous 

volume by Samuel Epstein and reviewed recently 
in these columns.* As in the first dissertation, 
the work has been difficult to write, for the author 
has not only had difficulty in deciding what to 
put in and leave out, but has had to ignore 
certain substantial contributions to the subject to 
prevent the volume expanding to the size of an 
encyclopedia. Dr. Sisco has maintained the 
intention in Vol. I to provide a base line for study- 
ing effects of alloying elements in steel. He 
intends the book to be “a critical summary of the 

world’s knowledge,” and although less than 700 

pages of actual text is not much space for this. 

the work has in it the essence of completeness, 

Steel owes its importance to carbon which deter- 

mines its properties, even when these may be 

modified by alloying elements. Hence the prolific 
literature on the subject, some 2,000 papers of which 
the author regards as important. 

That Dr. Sisco has followed his idea of a critical 
survey, rather than mere summary of facts, is 
shown in his comments on the definition of steel 
proposed by the British Cast Iron Research Associa- 
tion. Two American associations are still working 
on the problem of finding an acceptable definition 
of cast-iron—a common commodity known for so 
long. The volume deals very fully with the mech- 
anical properties of cast and treated steels, and of 
cast and malleable iron, while the last portion of 
it includes condensed information on miscellaneous 
engineering and physical properties, electrical and 
magnetic properties, and corrosion resistance. 
Since economy of space has been regarded as essen- 
tial, the chapter of 31 pages on corrosion might 
almost have been left out, since corrosion is now 
a subject requiring full treatment. The space 
occupied by the electrochemical series of metals 
might perhaps have been better employed, for 
no one would attempt to read this book without 
sufficient elementary knowledge. There has been 
a tendency to scamp some of the diagrams, involving 
strain of the eyesight, and a reference to the originals 








* See ENGINEERING vol. cxliii, page 458 (1937). 


would have been better in such cases. For all this, 
the book is well produced, has a useful author’s 
rec-pitulation at the end of each chapter, and a 
carefully selected bibliography. The work must 
have taken infinite labour in compilation, an army 
of collaborators helping to form and finish it. To 
the engineer, technician and serious student, the 
two volumes will serve their purpose well as “a 
critical survey of the world’s knowledge.” 





The Elements of Mathematical Analysis. Vols. I and 
II. By J. H. Micuenn, M.A., F.R.S., and M. H. 
Beiz, M.Sc. London: Macmillan and Company, 
Limited. [Price 42s. net per volume.]) 

A work bearing the above title is naturally pre- 
pared in the first place for mathematicians, since 
the study consists chiefly in examining the funda- 
mental ideas and concepts implicated in the subject. 
The present authors have, however, departed from 
the usual procedure, in that their constant reference 
to practical matters results in the work containing 
much useful information for engineers and physicists 
in particular. For instance, the discussion on small 
errors and the theory of proportional parts has many 
applications in laboratories where lengthy com- 
putations are carried out with the help of such 
tables as those of Barlow. Moreover, the numerous 
examples and exercises included in the treatment 
cannot fail to make for an easy understanding of 
the analysis. 

Special mention should be made of the chapters 
devoted to the infinitesimal calculus, where the 
student is frequently referred to geometrical and 
other analogues, and given, at the end of the first 
volume, a concisely arranged discussion on the 
arithmetical basis of the calculus. The chapter on 
mechanical and approximate integration will no 
doubt satisfy the needs of mathematicians, but for 
engineering students it would have been improved 
by further examples relating to practical problems. 

Differential equations of the first and second 
orders are investigated in a manner that will be 
appreciated by readers in search of knowledge on 
this part of the work, though some would have 
welcomed more information than is given on the 
equations which appear iu the general theory of 
vibrations. This is not only of academic interest, 
as it is becoming more and more necessary for 
students to understand the relative significance of a 
number of variables when they simultaneously 
approach small values. The point is not, of course, 
confined to dynamical questions, in view of the 
tendency in the design of large structures. 

Taken as a whole, these volumes are to be recom- 
mended also for the procedure followed by the 
authors, who have, as far as possible, assumed a 
minimum knowledge on the part of readers, and thus 
facilitated the steps leading from the elementary to 
the advanced considerations. Teachers of applied 
mathematics should find a number of the chapters 
of direct use in the course of their lectures, to 
students of science who require to know when the 
infinitesimal calculus ceases to be valid, and when 
the calculus of finite differences must be used in the 
solution of given problems. The articles under the 
heading of ‘‘ working notions ” form a commendable 
feature of these books, as they, incidentally, enable 
the reader to collect his ideas on the preceding 
analysis. It is to be inferred from the foregoing 
comments that this treatment should find a place 
in the libraries of technical colleges, regard being 
had to the limited resources of students. 





Die Vacuumtechnik. By E. L. HoLianp-MERTEN, 


Erfurt: G. A. Koenig. 
THE most important technical applications of the 
vacuum include evaporation, filtration and refri- 
geration processes, which are extensively utilised in 
chemical industry. The technical literature on the 
subject is already extensive. In Die Vacuumtechnik, 
the author, Mr. E. L. Holland-Merten, makes a 
modern survey of the fundamental principles and 
of the various types of vacuum apparatus, the 
methods of operation and the range of their appli- 
cation, dealing also with the processes of corrosion 
under vacuum conditions. After a preliminary 
study of the general principles underlying vacuum 
technique, its sub-divisions and accessory appli- 





ances, the author proceeds to discuss considerations 
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derived from the theory of heat which have a; 
direct bearing on the fundamental principles of | 
vacuum drying. 

The economic advantages of drying or evaporating 
under vacuum are dealt with, including working 
costs, steam and cooling water consumption, power 
requirements, and the utilisation of waste steam. 
Reference is also made to plant costs, and the 
output of plant dealing with materials that powder 
freely and in the presence of volatile solvents. In 
studying the influence of a vacuum on the selection 
of working materials and then resistance to corro- 
sion, emphasis is laid on the effects of a fall in 
temperature on both the mechanical and chemical 
resistance of constructional materials, the exclusion 
of atmospheric oxygen, and the lowering of the 
dewpoint. Other important factors are the Leiden- 
frost effect, corrosion due to dissolved materials, 
vacuum cooling, and the influence of condensers 
and vacuum pumps operating in the presence of 
corroding vapours. The latter part of section one 
of the volume is devoted to a study of methods of 
operation and the range of applications of vacuum 
apparatus and plant. The vacuum vaporiser is con- | 
sidered in detail, the technical operations being | 
followed from the condition of a thin liquor to that | 
of a liquid substance, with and without the separa- | 
ting out of salt ; from the thinly liquid condition to | 
that of medium density, through greater density to 
the viscous, and finally, pulpy condition of certain 
products. The plants dealt with are illustrated and | 
include tube vaporisers with internal and external | 
heating, respectively, thin-layer and agitation vapo- 
risers and vacuum kneaders. The advantages of 
vacuum drying are freedom from contamination or | 
spoilage of delicate products and low power con- | 
sumption ; the use of exhaust steam is also facili- | 
tated, and there is more complete control of drying | 
conditions. Recent developments in the construc- 
tion of vacuum dryers are surveyed and discussed, 
and the later applications of the technique of 
calcination, distillation, crystallisation, and filtration 
under vacuum are considered. 

Vacuum filters now include types with inter- 
mittent operation, suction strainers, bag filters and | 
the continuous operating type which have drum, 
level or dise filters. Devices have recently been 
introduced which materially assist in the removal 
of the filtrate and residue respectively. Chapter XV 
is a valuable contribution to the study of vacuum 
impregnation problems and includes a discussion of 
gaseous and liquid impregnating agents and their | 
preliminary treatment, the post treatment of im- 
pregnated bodies, a summary of the methods used, 
and of the vacuum experimental field in general. 
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THE HEBBURN SHORT-CIRCUIT 
TESTING STATION. 


Anovt ten years ago, British switchgear manufac- 
turers realised the necessity of establishing short- 
cireuit testing stations, in order that the behaviour 
of their products under sudden short-circuit, i.e., their 
rating, might be definitely known, instead of this figure 
being based on theoretical considerations and experi- 
ence. The first of such stations to be completed was 
that of Messrs. British Short-Circuit Testing Station, 
Limited, at Hebburn-on-Tyne,* and this has been 
followed by two others,t while more are under con- 
struction or in contemplation. 

The work of these stations may be broadly classified 
under the headings of research, development and 
certification. As regards the first, investigations are 
mainly conducted on switchgear, and at the present 
Uume include the correlation of short-circuit conditions 


: See ENGINEERING, vol. exxxvi, page 432 (1933). 
See ENGINEERING, vol. cxli, page 303 (1936), and 
vol. exlii, page 401 (1936). 
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at the station with conditions obtained on the supply 
systems, the improvement of methods of arc extine- 
tion and the suitability of material, both insulating and 
metallic, for the electrical, electromagnetic and mech- 
anical duties associated with short-circuit currents at 
varying voltages. Development comprises the applica- 
tion of these results, while certification is a consequence 
of the results of tests made in accordance with an 
acknowledged standard specification. This certifica- 
tion does not apply solely to the products of those 
manufacturers who own or partly own testing stations, 
for facilities are available to all under the necessary 
conditions of privacy and secrecy of results. 

It is no exaggeration to say that this work has been 
of the very greatest value, as may be gauged by the 
statement that the International Electrotechnical 
Commission was able, a few months ago, to issue a 
specification for the short-circuit testing of circuit 
breakers, and that the British Standards Institution 
will shortly be publishing a corresponding document, 
British Standard Specification No. 116-1937. A 
further result has been that additions to the plant 
at Hebburn have become necessary, in order to meet 





the more stringent test conditions of the last few 
years. The initial generator and transformer plant 
have, in fact, been duplicated, so that it is now possible 
to obtain a short-circuit output of as much as 
2,300,000 kVA at 132 kV and of 2,000,000 kVA at 


220 kV. The range of tests possible under varying 
conditions will be seen from Table I. We recently 
had the opportunity of inspecting these extensions 
and of witnessing certain typical tests, the results 
of which are given below. 

It may be recalled that the equipment of the original 
testing station consisted of a 1,200-h.p., 5,500-volt 
induction motor, which was supplied from the mains 
of Messrs. The North Eastern Electric Supply Com- 
pany, Limited. This motor was coupled to a Parsons 
alternator with two windings per phase, and these 
windings were brought out to a terminal board, thus 
enabling a short-circuit output of 1,450,000 kVA to 
be obtained at pressures of 6:35 kV, 11 kV, 12-7 kV, 
and 22 kV, respectively. Lower pressures of 440, 760, 
863 and 1,250 volts, and higher pressures of 22 kV to 
132 kV could be obtained by employing transformers. 
Connections were made from the terminal board to 
a master circuit breaker of standard design and thence 
to a test bay, either directly or through banks of rosis- 
tors or reactors. 

The apparatus under test was installed in this 
test bay, and was connected to an air-break star point 
switch by which the short circuit was switched on. 
The results of the tests were observed in a separate 
control house, which was equipped with an electro- 


TABLE wR ey Initial Short-Circuit kVA Outputs 
of the Hebburn Short-Circuit Testing Station. 





| 
| Equivalent 





3-Phase 

| kVA at 

| 50-cycles, 

Maxi- Voltage- | Based on 

mum | Range of Kind | Test- 
Test- | Plant Used. Apparatus f Test Voltage 
Voltage} ested. | Of 2est. | and B.M.S. 
Symmet- 
rical 

| Current 

| in First 
| Half-Cycle. 

| | } | 

6,350 | 3,300-6,350 3-phase | 1,900,000 
11,000} Generators | 6,600-11,000 3-phase 2,000,000 
12,700 | 6,000-12,700 | 3-phase 2,000,000 
22,000 11,000-22,000 | 3-phase | 2,000,000 
38,000 | 22,000-38,000 | 3-phase| 1,000,000 
38,000 | 22,000-38,000 | 1-phase | { 2»300,000* 
eaeeed | << , Be 1,520,000 
66,000 | or | 33,000-66,000 | 3-phase 1,000,000 
» an Tans- | eo | 2,300,000* 
76,000 | formers | 66,000—132,000 1-phase 1,520,000 
132,000 | | 66,000-132,000 | 3-phase 1,000,000 
| 9 . 
156,000 | 132,000-220,000 | 1-phase coved 





| | | 


Notes.—(a) The 3-phase kVA values are based on alternating- 
current components only. 

(6) The 3-phase kVA values marked * only apply for earthed - 
neutral conditions; all the others apply for insulated-neutral 
conditions. 


magnetic oscillograph, cameras, and the necessary 
apparatus for controlling the tests. A full description 
of this plant was given in our previous article. 

The station has now been extended by the provision 
of a second generator with transformers, reactors and 
switchgear, as shown in Figs. 1 to 4, which is a plan 
of the station as it now exists. In addition, a large 
combined observation and cine-projection room and 
a museum and conference room have been provided. 
The observation room is fitted with armour plate-glass 
windows, so that the tests can be viewed in comfort by 
a number of visitors, and this is equipped with an 
illuminated voltmeter and loudspeaker. The walking 
distance between the observation-room and the test 
bay has been reduced by the addition of steps, and 
complete fire-fighting equipment has been installed. 
The most important addition, however, is a cathode- 
ray oscillograph which is used for recording the re- 
striking voltage across the circuit-breaker contacts at 
the moment of current interruption. 

This instrument, which is illustrated in Fig. 12, 
page 480, was specially designed and manufactured 
by Messrs. The Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, 8.W.1, to a 
Reyrolle specification for circuit-breaker testing. It 
consists of a cathode-ray tube with a drum rota- 
ing in a vacuum at a speed of 3,000 r.p.m. It takes 
a film 2 m. long and records at a film speed of 
224 miles per hour. The timing circuits are 
arranged to record for 0-1 second with five revolu- 
tions per exposure and, to facilitate interpretation, the 
beam is moved axially across the drum on the com- 
pletion of each revolution by a zero shifting device. 
The record of one cycle does not, therefore, overlap the 
one just before. The drum speed is such that each cen- 
timetre of film represents ;5,455 second and natural 





oscillation frequencies up to 100,000 cycles can, 








480 


HEBBURN 


Fig. 11. 


* 93% + - Py - 








ENGINEERING. 


SHORT-CIRCUIT TESTING 




















f 



































Cable letuting Switch 














(6155.c) 


therefore, be recorded and analy sed The ( athode ray 
tube itself is specially screened from magnetic and ele 
trostatic interference and a condenser-type povential 
divider is fitted to reduce the voltage across the switch 
contacts to a value suitable for applying to the cathod: 
ray deflector plates 
As already mentioned, provision is made at Hebburn 
for the testing of manufacturers’ products under con 
ditions of secrecy. This takes the form of a second test 
bay unit with offices, erection shops and other facilities. | 
| 
| 
} 


which has separate access from the main road and also 
a railway siding. The lay-out of this unit will be clear 
from Figs. 5 and 6, while a view of the bay itself appears 
in Fig. 7. This bay is of reinforced concrete and is 
similar in design to the original bay, except that it is | 
5 ft. longer from front to back. A star-point room with 
& measuring room over it adjoins the bay, and these 
are also similar to those on the old site, except that 
the former is equipped with a 15-kW generator, from 
breakers under 
reactors 


solenoid coils of the circuit 
As will be seen from Fig. 5, 
which maintain the severity of the rate-of-rise of re 
striking voltage are housed in a wooden structure 
behind the bay itself. A view of these reactors appears 
in Fig. 8 

This test unit is supplied from the generating plant 
in the original station through cables, which, at the 
generating end, are connected to the ‘bus bars through 
change-over links. These links are arranged so that 
it is impossible for both test bays to be supplied simul- 
taneously from one alternator. There is also an earth- 
ing switch at this enc. The cables themselves have a | 
cross-section of 1-5 aq IM. per phase and are protec ted | 


which the 
test are supplied 


by apparatus of the Reyrolle-Solkor type. They 
consist of three three-core cables: one core of each 
being common to make a phase, and thus to 


neutralise the mechanical forces set up during short 
circuit. At the test bay end they terminate in dividing 
boxes, which are housed in an annexe to the reactor 
room. They are thence connected to the reactors | 
through the circuit-closing switch. 

{x will be seen from Fig. 5, the control room is 
housed on the ground floor of a separate building with 
the dark room behind it and an observation room and | 


iftice are provided on the first floor. A 24-element | 


vathode-ray oscillograph will be installed in the control 
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This instrument has 
Messrs. The Cam- 


ce sk 
specially 


behind it. 
designed by 


with its 


room 


also been 


bridge Instrument Company, Limited. Its films are 
3 ft. 3 im. long and | ft. wide and the speed of 
the camera drum can be varied from 0-2 m. to 


3-5 m. per second After an exposure, the cameras 
bodily from the oscillograph and passed 
into the dark room through a hatch. The control 
desk is equipped with the master control switch, 
which releases the pendulum, warning bell and signal, 
light switches, as well as the test bay-door control 


TABLE Il Resutts or SHort-Crrct 


Item 


Test duty B 
Phase ‘ Red White 
Applied voltage, kV 22-0 


Peak kilo-am ps in Ist half-cyele of 8.C. 82-5 103-5 
Breaking currents, kA 
Symmetrical, phase 7-0 37-0 
Symunetrical, average 37-7 
Recovery voltage 
Phase values (per phase kV) 10-15 10-0 
; (average kV) 10-0 
Ketween phase values (average kV) 17-4 
° (per cent. of rated kV — 79-0 
Are duration 
Loops 2-5 1-5 
Hundredths of a second 2-75 1-5 
Opening time (hundredths of a second) 13-0 
Total break time (hundredths of a second) 15-75 
Pressure in Ib. per square inch, gauge, in oil Max. 50) Stdy 
Speed of break in feet per second 21-8 
Are length per break in inches 3-2 
MVA broken, based on kA Rated kV 1.440 
Vv 4. 


and the carbon-dioxide fire-fighting equipment. The 
procedure adopted is the same as that described in 
our previous article. A telephone system connects 
the various parts of the plant. 

An 80-ft. by 40-ft. erection bay, oil store, boiler 
and cloak room are installed in a separate 
building, the former being capable of extension. 
There are also three workshops in which clients can 
erect their gear on trucks, and whence they are taken 
by a Diesel-electric locomotive to the test bay. 

On the occasion of the visit which we recently paid 
to this station, three tests were carried ont to demon- 
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asymmetrical rated capacity. The 








strate the type of work that is being done. 
first, a 22-kV, 2,000-ampere, 1,500,000-kVA metal-cla: 
oil circuit breaker was subjected to one of the series 
proving tests laid down in British Standard Specifica 
The construction of the circuit 
breaker in question will be clear from Fig. 11, while a 


control devices removed appears in Fig. 9. 
three single-pole breaks are supported from a common 
top plate, which contains copper connectors to the 





In the 


Turbulator ar 
The 


These conne: 


The solenoid 


operating mechanism is also mounted on the top plate 
The breaking capacity at 22 kV is 39-4 R.M.S. kA 
symmetrical and 49-4 R.M.S. kA asymmetrical. and 
the making capacity at the same pressure is 100 peak 


In order to prove the circuit breaker at its rated 
making and breaking capacity, tests must be made at 
10, 30, 60 and 100 per cent. of the rated symm¢ trical 
breaking capacity and at 100 per cent. of the rated 


100 per cent 


duty is specified as being B-3-MB-3-MB, but where the 
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short-circuit current decrement is such that it is 
impossible to obtain the required making and breaking 
currents with the same circuits, the tests may be carried 
out separately. On the occasion in question the make 
tests had therefore already been carried out and the 
break test B-3-B-3-B was conducted after the circuit 
breaker had been provided with clean oil, new Turbu- 
lators and new arcing contacts. The neutral point 
of the supply was solidly earthed and that of the 
three-phase short-circuit was insulated. On applying 
the short-circuit the breaker operated satisfactorily, 
there being no flame and no oil thrown out, though a 
slight quantity of gas passed through the vents. After 
the test it was found that the arcing contacts were 
moderately burnt and there was very slight pitting on 
the main contacts. The Turbulators were generally in 
good condition, though the upper vent plates were 
slightly eroded. The oil was moderately carbonised. 
The circuit-breaker was, however, capable of making, 
breaking and carrying normal load. The actual results 
are given in Table II, and it may be noted that~the 
value of the recovery voltage is about 79 per cent. of 
the rated, compared with the 30 per cent. laid down in 
the specification. 

The second test was designed to show how electrical 
apparatus may be protected by the rapid isolation of 
a fault. The main conductor leading into a 22-kV 
compound-filled dividing box was connected to the 
centre phase of the circuit-breaker used in the first 
test and the fault arc was initiated by the fusing of a 
piece of wire between the cable joint and the lead 
sheath. Immediately the circuit-breaker was closed 
a loud crack was heard from the dividing box. The 
circuit-breaker, when tripped through a relay with a 
time lag of 0-2 second was set to clear the fault arc in 
0-4 second, #.e,, 20 cycles. The arc fault current was 
1,855 amperes. The oscillograms, however, showed that 
the arc had extinguished itself in 1-0 cycle, in other 
words, before the circuit-breaker had time to operate, 
showing the difficulty of producing a fault are in 
compound owing to its self-sealing properties. The 
test was successfully repeated with the intended clear- 
ance time of 0-4 second and the effect on the dividing 
box is illustrated by the photograph reproduced in 
Fig. 10, on page 479. 

Finally, a test was carried out to demonstrate the 
effect of an uncontrolled are on open-type 22-kV *bus 
bars which were supported on porcelain post insulators. 
The fault was initiated by fusing pieces of wire across 
the back insulators on two of the phases, thereby 
producing a two-phase to earth short circuit. The 
short-circuit current was about 13,100 R.M.S. amperes 
at 22 kV, a value which was only about one-third of the 
power broken by the circuit-breaker in the first demon- 
stration. Immediately the circuit-breaker closed there 
was a blinding flash. The are ran along the *bus bar 
and shorted across the remaining insulators so that the 
whole test piece was enveloped in flame. The fault arc 
was cleared by the circuit-breaker in about 3 seconds, 
and examination showed that the *bus bars were badly 
pitted, the insulators heavily scorched, pieces of porcelain 
being broken off. It is interesting to note that the 
heating effect, which was very impressive to witness, 
was only about one-ninth that dealt with by the 
circuit-breaker in the first test. 








LABOUR NOTES. 


At a meeting during the week-end, the apprentices 
in Derby engineering works agreed to accept the 
wages’ offer made by the employers. Their demand 
was for an increase of 5s. per week. The offer which 
they have accepted provides for wages ranging from 
lls. per week for apprentices fourteen years of age, to 
32s. 6d. per week for apprentices twenty years of age. 
A condition attached to acceptance was that the 
employers should agree to meet the trade unions for 
further consideration of the wages claim, particularly 
the part of it which expressed a desire that the increases 
should be added to the base rates, instead of to the 
bonus. Engineering employers, of course, have already 
agreed further to discuss the question of the wage 
rates of apprentices with the trade unions, so that the 
reservation on that point in the resolution of acceptance 


was unnecessary. The demand that the increases 
should be added to the base rates instead of to the 
bonus is, however, a different matter. The demand is 
& regular one put forward by the engineering and 
shipbuilding trade unions which, however, the employers 


in both industries have steadily refused to concede. 


Addressing a meeting at Carlisle, on Saturday last» 
Mr. Fred. A. Smith, the general secretary of the 
Amalgamated Engineering Union, referred to “ inter- 
ference from self-seeking outside bodies” in the 
disputes between apprentices and other young workers 
and their employers. That interference, he declared, 
would not be tolerated. They had evidence, he said, 


that the boys were being told to ignore the advice of 
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their trade union. The officers of the unions were 
quite capable of conducting the affairs of their organisa- 
tions and needed no assistance from “those whose 
furious howling often clouds their pernicious movements 
under a guise of an explosive leadership, but who are 
seeking to undermine the constitutional authority of the 
unions and degrading a serious problem by deceitful 
tactics.” 





The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding persons within the agricultural scheme), the 
percentage .unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland, was 
10-0 at September 13. Ona comparable basis there 
was an increase of 0-1 in the percentage as compared 
with August 23, but a decrease of 1-8 as compared 
with the position at September 21, 1936. 





At September 13, there were 1,095,967 persons on 
the registers of employment exchanges in Great 
Britain, who were out of a situation. On a com- 
parable basis there was an increase of 30,020 as com- 
pared with August 23, but a decrease of 204,029 as 
compared with September 21, 1936. The total was 
made up of 862,945 men, 36,665 boys, 154,078 women 
and 37,279 girls. There were registered as unemployed 
in Great Britain, 116,892 men, 2,892 boys, 67,461 
women, and 4,402 girls, who were on short time or other- 
wise temporarily suspended from work, making a total of 
191,737. On a comparable basis there was a decrease 
of 1,432 as. compared with August 23, and a decrease of 
28,183 as compared with September 21, 1936. Of 
persons who normally seek a livelihood by means of 
jobs of short duration, there were on the registers in 
Great Britain, 54,972 men, 146 boys, 1,366 women 
and 16 girls—making a total of 56,500. On a com- 
parable basis, there was an increase of 1,391 as com- 
pared with August 23, but a decrease of 3,527 as com- 
pared with September 21, 1936. It should be noted 
that the figures for September 13 are based on the 
revised procedure for counting the unemployed. 
So far as practicable, allowance has been made for the 
effect of the change in comparison with earlier dates. 





The total of 1,339,204 persons on the register at 
September 13, included 592,038 persons with claims 
admitted for insurance benefit (of whom 2,543 had 
applications authorised for payment of unemployment 
allowances as a supplement to benefit), 47,809 clai- 
mants whose position under the conditions relating 
to contributions paid and benefit received had not been 
determined, and 4,707 persons who had been disqualified 
for short periods from receiving benefit (of whom 1,705 
had applications authorised for payment of unemploy- 
ment allowances). There were also 544,496 persons 
(not included in any of the foregoing classes) with 
applications authorised for unemployment allowances, 
791 persons with applications for allowances under 
consideration, and 149,363 other persons, of whom 
37,624 were under 16 years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
September resulted in an increase of about 65,700/. in 
the weekly full-time wages of over 380,000 workpeople, 
and in a decrease of 23,6001. in those of 180,000 work- 
people. The principal groups of workpeople affected 
by increases in rates of wages were dock workers, 
laundry workers, workers employed in the sugar 
confectionery and food-preserving trade, coa] miners in 
Leicestershire and Somerset, and the lower-paid card 
and ring=room operatives in the cotton-spinning industry. 
The workpeople whose wages were reduced were coal 
miners in Nottinghamshire, Derbyshire and Scotland. 
The changes so far reported in the nine completed 
months of 1937 are estimated to have resulted in a 
net increase of 528,0001. per week in the full time rates 
of 4,290,000 workpeople. 





The number of trade disputes involving stoppages 
of work, reported to the Department as beginning in 
September, was 103. In addition, 24 disputes which 
began before September were still in progress at the 
beginning of that month. The number of workpeople 
involved in these 127 disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was about 59,000, and the aggregate 
duration of the dispute in September is estimated at 
about 228,000 working days. 





Statistics compiled by the Ministry of Labour from 
returns supplied by the Chief Registrar of Friendly 
Societies and the Registrar of Friendly Societies for 
Northern Ireland, show that at the end of 1936, there 


were 1,041 trade unions in existence as compared with 
1,054 at the end of 1935. Seventeen small unions with 
a total membership of 1,627 at the end of 1935, were 
reported as having been dissolved in 1936; while 12 
unions, with an aggregate membership of 85,000 at 
the end of 1935, ceased to exist in consequence of amal- 
gamations with other unions. As a result of some of 
these amalgamations, two new unions were formed, 
with an aggregate membership of 83,500; and 14 
other unions were formed with an aggregate member- 
ship of 10,000. Of the total of 1,041 unions at the end 
of 1936, 22 had their headquarters in Northern Ireland. 
At the end of 1936 the total membership of all unions 
included in the statistics was approximately 5,308,000, 
as compared with 4,868,000 at the end of 1935, making 
an increase of 440,000, equivalent to 9-0 per cent., 
on the 1935 figure. The number of males was 4,506,000, 
an increase of over 400,000, or 9-8 per cent., as com- 
pared with the previous year; and the number of 
females 802,000, an increase of nearly 39,000, or 5-1 
per cent. sity 

The industrial group with the largest membership, 
viz., 975,000, was that for “other transport (road, 
dock, &c.), and general] labour ”’, and, of that, 928,000 
is accounted for by two unions, the Transport and 
General Workers’ Union and the Nationa] Union of 
General and Municipal Workers. These organisations 
are represented to a greater or less extent, in most 
industries, but the figures for the other groups are 
necessarily exclusive of their membership. The 
mining and quarrying, and the metal, engineering and 
shipbuilding groups each totalled nearly 700,000, while 
the national and local government group accounted 
for over 500,000, and the textile and railway groups 
each had between 400,000 and 500,000 members. Of 
the total female membership, over 70 per cent. was in 
the textile, clothing, teaching, and national and local 
government groups. 


Representatives of the British Furniture Trades 
Joint Committee last week informed the Departmental 
Committee which is considering the question of holi- 
days with pay, that the only basis on which they 
would not feel bound to oppose statutory enactment of 
the principle would be a recommendation that pay- 
ment for holidays should be incorporated as an addi- 
tional benefit under the National Health and National 
Unemployment Schemes. 


Mr. David Dubinsky, the president of the Inter- 
national Ladies’ Garment Workers, which is affiliated 
to the Committee for Industrial Organisation, is stated 
to have expressed the opinion that there is no room 
in the United States for two major Labour organisa- 
tions. In the course of a comment on this declaration, 
the writer of the editorial notes in the October issue of 
the Journal of the International Association of Mach- 
inists, an organisation affiliated to the American 
Federation of Labour, suggests that it may be an 
indication that Mr. Dubinsky is willing “to consider 
a reconciliation with the parent body of American 
trade unions.” ‘‘ We hope so,” the Journal’s contri- 
butor goes on to say, “‘ because we are firmly con- 
vinced that, unless the leaders of the Committee for 
Industria] Organisation do give early indications of 
their intentions to compose their differences with the 
American Federation of Labour, the rank and file of 
those unions, which for years have found protection 
under the wing of the American Federation of Labour, 
will take matters into their own hands, and, repudia- 
ting those who have betrayed them, request their re- 
instatement to good standing in the American Federa- 
tion of Labour, which organisation will still be doing 
business at the same old stand when the Committee 
for Industria] Organisation takes its place in history 
with the Knights of Labour, the International Workers 
of the Worlds, the One Big Union . . and other rump 
movements which flourished for a short time and then 
withered and died leaving behind just a bad odour 
and unpleasant memories.” 


An international conference of official labour statis- 
ticians which was attended by representatives of 28 
countries, took place at Geneva last month, and drew up 
a draft convention which aims at standardising national 
statistics relating to wages and hours of work. It 
will be recognised, Industrial and Labour Information 
states, that this standardisation is absolutely necessary 
in order to make accurate comparison of information 
which, up till the present, varies in meaning and import 
from one country to another, and, even in certain coun- 
tries, is lacking altogether. There already exist inter- 


national agreements to meet these difficulties in the 
economic field, but not as yet in the field of labour. 
By the proposed convention, the States undertake to 
compile at intervals, and in the manner indicated, 





statistics relating to wages and hours of work, to publish 
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them and to communicate them to the International | 
Labour Office as soon as possible 


Che statistics will cover, for the mining and manu- 
facturing industries, including building and construction, 
on the one hand average earnings of wage-earners, and 
hours actually worked; and on the other hand time 
rates of wages and normal hours of work. Special 
provisions are laid down for agricultural wages. The 
provisions of the convention are completed by recom- 
mendations intended to extend the scope of its applica- 
tion. The texts thus drawn up by the conference are 
to be used as the basis of discussions at the 1938 session 
of the International Labour Conference, as the Govern- 
ing Body of the International Labour Office has decided 
to place this question on the Conference agenda. 


There are several interesting points in a new agree- 
ment to which the Association of Swiss Employers in 
the Engineering and Metal Industries, the Swiss 
Federation of Metalworkers and Watchmakers, the 
Swiss Federation of Christian Mevalworkers, the Swiss 
Association of Evangelical Workers and Salaried 
Employees, and the Union of Independent Workers. 
are parties. Up to a point, the provisions for avoiding 
(lisputes are not unlike those governing the relations 








of British engineering employers and the trade | 
unions of their workers. In the final stage, | 
however, disputes go to a _ conciliation board 
which, if the parties agree, may exercise the | 


functions of an arbitration tribunal. Where there is 
failure to agree on a reference to the conciliation board 
on general wage questions, an arbitration award may 
be issued on the proposal of either party and declared 
by an ad hoe arbitration board to be binding. 

workers’ 
members | 


organisations 


employers’ association and the four 
undertake to that their 
observe the provisions of the agreement, and if there is 
failure to do so on either side, the offending party is to | 
be held guilty of a breach. Moreover, as security for 
tines which may be imposed for breaches, each party 
undertakes to deposit the sum of 250,000 francs in the 
Swiss National Bank. In the case of violation of the 
provisions of the agreement by one of the parties, an 
arbitration court, to established jointly by the 
parties, will sentence the guilty party to pay a fine, the 
of which will be fixed in proportion to the 
seriousness of the violation. The and all costs 
must be paid within one month of the pronouncement 
of the sentence, failing which, the winning party may 
take the sum due from the security deposited by the 
other party in the Swiss National Bank. The guilty 
party must re-deposit the amount thus removed before 
the expiry of a further month 


get 


extent 
fine 








ELECTRIC CONTROL GEAR FOR 
THE EBBW VALE STEEL WORKS. 

rue accompanying illustrations show examples of 
the equipment which has been constructed by Messrs. 
The Igranic Electric Company, Limited, 149, Queen 
Victoria-street, London, E.C.4, for controlling a number 
of the auxiliary motors at the Ebbw Vale Iron and 
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ELECTRIC CONTROL GEAR FOR STEEL WORKS. 


CONSTRUCTED BY MESSRS. THE 





Fie. 1 ConTROL 


to 150 h.p. The majority of the screw-down motors 
have capacities between 7) h.p. and 35 h.p., while the 
slabbing-mill screw-down is driven by two 150-h.p. 
machines. Similarly, the slabbing-mill tables are 
driven by 100 h.p., and the levellers by 75 h.p., motors. 

The majority of these motors are connected to a 
230-volt direct-current circuit and the control equip- 
ment is of the inductive time-limit type, which has been 
constructed by Messrs. The Igranic Company for this 
purpose for many years. The design is such that the 
number of electrical interlocks is reduced to a minimum, 
and care has also been taken to eliminate light moving 
parts and small contacts with low contact pressure, 
such as would be unsuitable in steelworks. A typical 
full reverse pane! consists of a double-pole, single-throw, 
main knife switch ; a double-pole single throw control 
knife switch, which enables the operation of the con- 
tactors to be tested without starting the motor; two 
fuses in the control circuit ; two time limit overload 
relays; one set of four mechanically-interlocked 





Steel Works of Messrs. Richard Thomas and Company, 
Limited. The mill line consists of soaking pits, slab- | 
bing mills, roughing mills and finishing mills, while | 
beyond the latter are castors, shears, and piler table | 
for the cut strips, all of which are electrically operated. 
In some cases, the main drives for these, which were 
supplied by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, and Messrs. General Electric Com- 
pany, Limited, are controlled from the same boards. 
Continuous electrolytic cleaning gear is also available 
for cleaning the strip. In addition to the contactor 
panels, the control gear consists of brakes, friction 
clutches and serrated-face clutches, some details of 
which are given below. 

As will be clear from Figs. 1 to 3, the control gear 
is, as far as possible, mounted on open-type back-to- 





back switchboards, which are placed from 6 ft. to 8 ft. 
apart. The supporting iron work between the panels | 
carries a walk-way along the whole length of the board, | 
while the resistances are mounted directly above 
and to the rear of the corresponding control panels. | 
There are eleven of these boards in all, of which those 
illustrated in Figs. | and 2 control the conveyors and | 
and the side-guard adjustments and 
pull backs for the roughing strip mill, and that shown in | 
Fig. 3 similarly controls the auxiliaries for the finishing 
stands of the hot-steel mill, including the screw-downs, 
pull-backs, chute guiders and loopers. The operations 
and equipment controlled from the other boards 
include the ingot bogie, back and front working tables, 
slabbing mill, screw-downs and such furnace auxiliaries 
as pushers and conveyors, as well as the coiling and 
shearing machinery which consists of coiler cams and | 
buffers, coil up enders, pinch rolls and piling tables. | 
Che output of the different motors varies from } h.p. | 


screw -downs 


reversing contactors ; one mainline contactor for open- 
ing the side of the line opposite from the reversing 
contactors ; and one set of accelerating contactors. The 
accelerating contactors use the same coils, contacts 
and springs and magnetic blow-outs as the reversing 
main contactors. They are, however, fitted with a 
separate armature lever and with a magnetic lock-out, 
which is used to control the acceleration. It is this 
duplication which, it is claimed, enables a number of 
relays and contactors to be eliminated. 

As will be seen from Fig. 2, great care is taken to 
secure neatness at the back of the board. All the 
contro] wiring is brought to a termina] board, whence 
connection is made to the master controller. The time- 
limit acceleration is obtained by the employment of a 
solid-core transformer in conjunction with the lock-out 
coils on the accelerating contactors. The number of 
coils on this transformer is one more than the number 
of accelerators, and the mutual inductance between 
them is utilised to provide transient currents which 
control the holding-out period of the successive 
accelerating contactors. 

The holding-out coil on each accelerating contactor 
is connected to its respective transformer coi] and acts 
as a low-resistance load. The transformer windings 
are mounted on a common core, so that they all bear 
a definite relation to each other. Any reversal or 
change in the transformer flux induces a current in the 
short-circuited coil, which tends to oppose the building 
up of the flux and, after the change has ceased, causes 
a current to flow between the holding-out coil on the 
contactor and the transformer coil. This current is of 
a transient nature and tends to maintain the change of 
flax. 

Some motors driving the screw-downs, 
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flying shears and cone-type uncoilers are driven through 
electromagnetic clutches, which were also constructed 
by Messrs. The Igranic Electric Company. The 
majority of these are of the firm’s LH type and consist 
of a field member, which contains the field casting, 
magnet coil, friction ring, friction lining and field hub, 
and of an armature member, which consists of a spring 
plate, armature proper, and armature hub. The 
magnet coil is wound on a metal bobbin, which is 
sealed and vacuum-impregnated. This unit is mounted 
in a recess in the field casting and is held in place by 
four studs. The friction ring, which carries the friction 
lining, is supported by the field flange, while the service 
ring, which is the friction surface of the armature 
member, is divided into from four to eight segments, 
depending on the size of the clutch. This division 
allows for the expansion of the ring during exceptionally 
severe service, when the meta] has, of course, to 
dissipate a great deal of heat. 

In addition, twelve 15-in. clutches with serrated 
faces, of the type shown in Figs. 4 and 5, were supplied 
for use on the cone-type uncoilers on the electrolytic 
cleaning line. These serrations are provided on both 
faces of the clutch members, and fit together when 
energised so that there is, it is claimed, no possibility 
of slip. The clutches have to be engaged before the 
motors are started up, and for that reason special 
current relays are mounted on the contro] panels to 
prevent starting until the current has built up in the 
clutches. In other respects the design of these clutches 
is similar to that of the LH type. Another applica- 
tion of electric clutches in these mills is to be found 
where the screw-downs are driven by two motors, one 
for each screw. In this case a clutch is fitted to ensure 
synchronous running when required, and contro] is 
effected by three master switches, so that each motor 
can be operated independently or together. 

In addition to the mills themselves, equipment of 
the type described above has been constructed by the 
Igranic Company for controlling two 110/120-h.p. 
motors driving the main hoist on the ore bridge. 
These motors are connected to separate winches and 
are synchronised by the gear. The long travel motion, 
which is driven by an 85-h.p. motor, is provided w ith 
a special] storm brake consisting of a skid which presses 
oneach rail. Before starting up the travel motors, these 
brakes have to be released and special interlocking is 
provided to ensure that this is done. Similar equip- 
ment has been provided on the charging apparatus 
for the coke ovens and for controlling the gas and air 
change-over valves, which automatically alter the 
direction of the heating gas every 20 minutes or half 
an hour. The period is actually controlled by an 
electrically-wound clock, which will continue to run 
for a number of hours if the supply should fail. 
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SERRATED-Facr CLUTCH. 


Fie. 4. 


Che skip hoists for the blast furnaces are operated 

by motors with Ward-Leonard control. The generators 
for the latter are driven by 2,000-volt three-phase 
squirrel-cage motors, which are started by push- 
button operated auto-transformer starters. To start 
the skip-hoist motor, the small master controller is 
moved to the appropriate position, after which accelera- 
tion, full-speed running, slowing down and stopping 
follow automatically. The skip then pauses long enough 
to allow the load to be discharged, and is thereupon 
‘utomatically re-started, accelerated, slowed down 
ind stopped ready for another cycle of operations. 
_ Finally, rectangular magnets are being supplied for 
handling the sheets and circular magnets, 55 in. in 
liameter, dealing with the coils. The latter magnets 
ire fitted with special pole shoes, so that they can be 
used with reasonable efficiency for smaller work. 








_ AMERICAN Soctery oF MECHANICAL ENGINEERS. 

Mi H. N. Davis, President of the Stevens Institute of 
Technology, Hoboken, New Jersey, has been elected 
President of the American Society of Mechanical Engi- 





rs for 1938. He will assume office on December 10, 
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THE LATE SIR JOSEPH W. 
ISHERWOOD. 


By the death of Sir Joseph William Isherwood, Bart. 
which, we regret to record, took place on Sunday last, 
October 24, the shipbuilding industry has lost an out- 
standing character, whose work has probably effected 
more widespread changes in practice than that of 
any other naval architect. He was fortunate, no 
doubt, in producing a system of longitudinal framing 
particularly applicable to tankers, at a time which 
coincided with a growing demand for this class of 
vessel, but his contributions to the science of ship 
construction, and the organising ability with which 
they were allied, were noteworthy without the wider 
publicity that was afforded by this conjunction of 
circumstances. 

Sir Joseph, who received his baronetcy in 1921, was 
born at Hartlepool, on June 23, 1870, and went from 
schoo] into the shipyard drawing office of Messrs. 
Edward Withy and Company, Middleton, West Hartle- 
pool, whose yard, now closed, was subsequently 





5. Crutron Faors. 


ticeship, he remained for some years with the firm, but 
in 1896 obtained an appointment on the staff of Lloyd's 
Register of Shipping in London. There his duties 
consisted for a number of years in the examination of 
plans of ships intended for classification with the 
Society, an experience which directed his attention 
to possible improvements in the customary methods of 
framing, and in 1906 he patented the system of dongi- 
tudinal framing since associated with his name. In 
order to exploit it, he resigned from Lloyd’s Register 
and joined with the Middlesbrough firm of Messrs. K 
Craggs and Sons, Limited, from whose yard was 
launched, on August 12, 1908, the first Isherwood- 
framed ship, the oil tanker Paul Paix. The system 
thus initiated attracted favourable attention in America, 
as well as Europe, and was soon extensively adopted for 
Great Lakes freighters and other types of vessel, as 
well as for the bulk tankers for which it was originally 
designed, and eventually Isherwood left Middlesbrough 
to act as consulting naval architect to his licensees. 
In 1925, Sir Joseph introduced a modification of the 
original Isherwood system, which he called the “ brac- 


absorbed by Messrs. Irvine’s Shipbuilding and Dry | ketless ’ method of longitudinal framing, in which, by 


Docks Company, Limited. On completion of his appren- | 


placing the deep frames nearer to the transverse bulk- 
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heads and suitably stiffening the longitudinals between 
the frames, he was able to dispense with the plate 
brackets on the bulkheads themselves, thus effecting 
a considerable reduction in weight. A later develop- 
ment, of a different character, was his Arcform design 
of hull, first employed in 1933, in which the almost 
rectangular section customary in cargo vessels was 
modified by increasing the beam in proportion to depth, 
rounding the bilges and giving a considerable tumble- 
home to the sides. He had also given much attention 
to the question of steel hatchcovers, and the first Are- 
form ships were fitted with a cover of his design, which 
we illustrated and described at the time. Sir Joseph 
was a member of the Worshipful Company of Ship- 
wrights, the Institution of Naval Architects, the North- 
East Coast Institution of Engineers and Shipbuilders, 
and the Society of Naval Architects and Marine 
Engineers, New York, and for many years had served 
on the Technica] Committee of Lloyd's Register as a 
nominee of the Committee of Management. 








THE LATE MR. W. CROSS. 


WE regret to have to record the death of Mr. William 
Cross, which occurred at Ashtead, Surrey, on Thursday, 
October 21, at the age of 81. 

William Cross was educated at the Stokes Craft and 
Trade and Mining Schools, Bristol, and at the City 
and Guilds Technical College, Finsbury, and Royal 
School of Mines, obtaining a Royal Scholarship at the 
latter. He served his apprenticeship with Messrs. W. 
Pope & Company and Messrs. Fox, Walker & 
Company, Limited, Bristol. From August, 1880, to 
December, 1881, he acted as draughtsman and elec- 
trical assistant to Messrs. Haseltine, Lahr & Com- 
pany, consulting engineers, London, and was subse- 
quently electrical and chemical assistant to Mr. J. G. 
Lorrain, who was then engaged in the manufacture of 
electric lamps, carbons, batteries, and meters. In 
December, 1883, he became engineering assistant to 
Sir William Lloyd Wise, patent agent, and was engaged 
in drafting and settling electrical and other specifica- 
tions and advising on electrical matters. He became 
a partner in the firm of Messrs. Lloyd Wise & Com- 
pany in 1912, and was still holding that position at the 
time of his death. 

Mr. Cross, who was a chartered patent agent, was 
elected a member of the Institution of Electrical 
Engineers in 1913. He was also a member of the 
Faraday Society and of the Iron and Steel Institute. 





CONTRACTS. 


Messrxs. Bute Morors (Brancu or E. R. anv F. 
Turner, Limrrep), Ipswich, inform us that recent 
contracts secured by them include the supply of ‘* super- 
silent "’ motors for the Town Halls of Greenwich, 
Wandsworth and Lambeth, the Houses of Parliament, 
the Universities of Liverpool and Leeds, the St. Helier, 
Liverpool Children's, Middlesex County, Westminster, 
and Nottingham General Hospitals, and the acoustic 
building at the National Physical Laboratory. 

Messrs. Cowans, SHELDON AND Company, Limrrep, 
Carlisle, have received orders from the London and 
North Eastern Railway for three 70-ft. turntables to be 
installed at London (Marylebone), Leicester, and Dar- 
lington locomotive depots. The new turntables at 
Marylebone and Leicester will enable larger engines to 
be used on the Great Central Section main line, while 
the new turntable at Darlington will accommodate the 
large streamlined Pacific locomotives now used on the 
East Coast route expresses. 

Messrs. Avro-Kiean Srrarmwers, Limirep, Tower 
House, 40, Trinity-square, London, E.C.3, have supplied 
to Messrs. The Fairfield Shipbuilding and Engineering 
Company, Limited, for each of the Anchor Line motor- 





ships Circassia and Cilicia, a 6-in. bore lubricating-oil | 


strainer capable of dealing with 130 tons per hour; a 
2-in. bore Diesel fuel-oil filter, capable of dealing with 
400 gallons per hour ; a l-in. bore Diesel fuel-oil strainer 
for oil supply to auxiliary boiler, capable of dealing with 
300 Ib. per hour; and a l|-in. bore strainer for oil service 
to the thrust block. 








INCORPORATED MunicipaL ELECTRICAL ASSOCIATION. 
The next annual convention of the Incorporated 
Municipal Electrical Aseociation, Faraday House, 8-10, 


Charing Cross-road, London, W.C.2, will be held at | 


Torquay from May 23 to 28, 1938, under the presidency 
of Mr. W. J. Bache, Borough Electrical Engineer to the 
Cheltenham Corporation 


Tue Geroorarnicat Distrisvtion or INDUSTRIAL 
Porvutation.—The Federation of British Industries, 
21, Tothill-street, London, 8.W.1, having been called 
upon to give evidence before the Royal Commission on 
the Industrial Population of Great Britain, has set up 
& committee to study the question and to prepare the 
Federation's evidence. The committee, which held its 
first meeting on October 20, is under the chairmanshi 
of Mr. Peter Bennett, and comprises Sir George Beharrell, 
Mr. Edward Crabtree, Captain L. Gamage, Mr. A. 
Johnston, Sir William Larke, Mr. Richard Miles, Mr. R. H. 
Roberts, Dr. E. C. Snow, Sir Malcolm Stewart, and 


Mr. W. J. U. Wooleack, 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Steel Conduit for embedded electrical installations. 
State Electricity Supply and Telephones Administration, 
Montevideo, U y ; December 13. (T.Y. 20,715/37.) 

onductors, single, two and three-core, 
131,400 m. State Electricity Supply and Telephones 
Administration, Montevideo; December 3. (T.Y. 
20,716/37.) 

Firing Equipment. With reference to the call for 
tenders by State Electricity Commission of Victoria, 
Melbourne, for a complete boiler-firmg equipment for 
the Yallourn Briquetting Works, noted on page 428, 
ante, we now learn that the closing date has been extended 
from November 9 to December 7. (T. 20,362/37.) 

Enamelled Wire, 64 miles, wool covered and braided, 
flame-proof, tinned, to B.P.O. Specification No. 408H. 
Posts and Telegraphs Department, Wellington, N.Z. ; 
December 8. (T. 20,925/37.) 

Highway Guard Cable, galvanised steel wire, 10, 25, 
50 and 100 miles, having an actual breaking load of 
approximately 12,000 Ib. (+ 1,000 lb.). Public Works 
Department, Wellington, N.Z.; December 7. (T. 
20,931 /37.) 

Wrought-Iron Chain, short straight-link and stud-link 
cable chain, complete with shackles for mooring. South 
African Railways and Harbours, Johannesburg; De- 
cember 6. (T. 20,935/37.) 

Motor Launch, twin-Diesel engined. Union Tender 
and Supplies Board, Pretoria, November 25. (T.Y. 
20,937 /37.) 

Refrigerating and Air-Conditioning Equipment and 
cold-store furnishings for the milk laboratory, Faculty of 
Agriculture, Giza. Ministry of Public Works, Cairo, 
Egypt; November 23. (T. 20,976/37.) 

Fuel Oil, first and second quality, etc., for interzial- 
combustion engines of the semi-Diesel and Diesel type 
and for burning in boiler furnaces. Indian Stores 
Department (Miscellaneous Section), -New Delhi; 
December 13. (T. 20,966/37.) 

Staybolt Steel, 654,400 lb., from } in. to 2 in: in diameter. 
South African Railways and Harbours, Johannesburg ; 
January 3,1938. (T. 27,544/37.) 








BOOKS RECEIVED. 


Ministry of Health and Scottish Office. Inland Water 
Survey Committee. Second Annual Report, 1936-37. 
London : H.M. Stationery Office. [Price 6d. net.] 

The Engineers’ Who's Who, 1937. A Register of Engineer- 
ing Appointments and Attainments. Compiled and 
Edited by M. E. Day. London: The D.M.A. Company, 


Limited. [Price 20s. net.] 
Arc-Welding Handbook. By Karu Meier. Translated 
by J. E. Wess Gincer. London: Hutchinson's 


Scientific and Technical Publications. [Price 8s. 6d. 
net.] 

Transactions of the Institution of Naval Architects. Edited 
by G. V. Boys. Volume LXXIX. London: Offices 
of the Institution. [Price 31. 3s. net.] | 

Institute of Metals. Metallurgical Abstracts. (General and 
Non-Ferrous). Volume 3. Edited by G. Shaw Scott. 
London: Offices of the Institute. 

Derby Society of Engineers. Annual Report and Trans- 
actions. Fifty-Fourth Session, 1936-37. Derby: The 
Secretary, Derby Society of Engineers, 45, Friargate. 

United States Geological Survey. Bulletin No. 868—B. 
Kodiak and Vicinity, Alaska. By 8S. R. Capps. [Price 
25 cents.) Bulletin No. 879. Geology and Mineral 
Resources of the Baker Quadrangle, Oregon. By James 
Gittuty. [Price 65 cents.) Water-Supply Paper 
No. 795. Surface Water Supply of Hawavi, July 1, 
1934, to June 30, 1935. [Price 25 cents.] Water- 
Supply Paper No. 811. Surface Water Supply of the 
United States, 1936. Part 11. Pacific Slope Basins in 
California. [Price 45 cents.] Washington: Superin- 
tendent of Documents. 








GENERATION OF ELECTRICITY IN NORTHERN IRELAND. 

The official returns furnished by the Ministry of 
Commerce of the Government of Northern Ireland, 
Chichester-street, Belfast, shows that 46,660,000 units 
| of electricity were pore by authorised undertakers 
| in Northern Ireland during the quarter ending Septem- 
ber 30, as compared with 40,901,000 units in the corre- 
sponding quarter of 1936. The difference of. 5,758,000 
units constitutes an increase of 14-1 per cent. 





| Eastern Experiment Station OF THE UNITED STATES 
Bureau oF Mines.—The new Eastern Experiment Station 

of the United States Bureau of Mines at College Park, 
Maryland, was opened on October 15. The building 
is situated on a site, 20 acres in area, given by the Univer- 
|sity of Maryland and adjoining the premises of the 
| University. The Station is designed and equipped for 
| the work of the non-metals, metallurgical and mining 
| divisions of the technological branch of the Bureau ot 
Mines. It will be used for conducting investigations 
concerning mining and the preparation of mineral sub- 
stances, the main object of which will be to benefit the 
health and increase the safety of workers, to increase 
efficiency in the mineral industries, and to conserve 
resources by the prevention of waste. The problems 
| confronting mineral producers in the Eastern States will 
| be given special attention, 











PERSONAL. 


Messrs. THe StavetEy Coat anp Iron Company 
Liurrep, near Chesterfield, have now opened a stock 
yard for the London area at the Southern Railway 
Kew Bridge Goods Depot, Great West-road, Brentford, 
Middlesex, at which stocks of sand-spun, metal-spun, 
and vertically-cast pipes and a variety of special castings 
will be carried. 

Mr. H. A. 8. Gornarp, Holborn Viaduct House, 12, 
Holborn-viaduct, London, E.C.1, is taking into partner- 
ship Mr. R. M. Maling and Mr. L. H. Mackay. As from 
November | his consulting engineering practice will |. 
earried on under the style of Messrs. Alexander Gothard 
and Partners, at the above address. 

Mr. H. Oswaup, formerly engineer in India for Messrs 
Brown-—Boveri and Company, Baden, Switzerland, has 
recently been appoint general manager of Messrs 
British Brown-—Boveri, Limited, 56, Victoria-strect. 
London, 8.W.1. The company will continue to hav: 
the part-time services of their director, Mr. A.C. Esoratt., 
in an advisory capacity and as the delegate of tl. 
board in London. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade—Perhaps the most prominent 
feature in the Scottish steel trade at the present time is 
the very pressing demand on the part of consumers for 
supplies to enable them to cope with the work they have 
onhand. While many of them would like to get deliveries 
sufficient for their current requirements and still have 
something left over, this is well nigh impossible because 
of the difficulty producers have in apportioning to-day’s 
output. The tonnage of steel on order is still very large. 
and although plant is running to full capacity, makers 
are barely able to satisfy their customers, and thx 
activity now prevailing is likely to continue for some 
months to come. New business to fill up order books is 
scarce, and bookings are few, but improvement in this 
direction is being looked forward to in the near future 
as there are still a number of Government contracts 
likely to be given out before long. The makers of 
black-steel sheets are exceedingly busy, and have enough 
work booked to ensure full employment for a number 
of months. The automobile industry is the source of 
a very good and steady demand for special sheets, and the 
requirements of the makers of domestic appliances 
amount to quite a considerable tonnage. Constructional 
engineers are very busy, and orders for structural 
material are not only good, but are of a pressing nature. 
Prices are without change, and are as follows :—Boiler 
plates, 111. 18s. per ton; ship plates, 11/. 8s. per ton ; 
sections, 111. 0s. 6d. per ton; medium plates, 131. 15s 
per ton; black-steel sheets, No. 24 gauge, in minimum 
four-ton lots, 15l. 15s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 191. 10s. 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—No change can be reported in 
the state of the malleable-iron trade of the West of 
Scotland, and all makers are well placed for business. 
The tofmage on order is very satisfactory, and the current 
demand will keep the works running full for some months. 
The re-rollers of steel bars have been somewhat hampered 
for a considerable time back, owing to the scarcity of 
semies, but the position is now much more satisfactory, 
and better deliveries should soon be forthcoming. Not 
only has the British Iron and Steel Corporation arranged 
for a considerable tonnage from America, part of which 
will come to this area, but there is the promise of quite 
a fair supply from the Continent shortly. Makers have 
plenty of orders on hand, and forward inquiries are ver) 
satisfactory. The following are the current quotations: 
Crown bars, 131. 15s. per ton for home delivery, and 
131. 5s. per ton for export ; re-rolled steel bars, 111. 18s. 
per ton for home delivery, and 111. per ton for export ; 
No. 3 bars, 131. 5s. per ton, and No. 4 bars, 13/. 15s. per 
ton, both for home delivery. 


Scottish Pig-Iron Trade.—The Scottish pig-iron makers 
are being sorely pressed for deliveries, and despite the 
steady output from the 16 furnaces now in operation, the 
present consumption can barely be met. The local 
make is being augmented by supplies from India, Mexico 
and the South. The demand for hematite iron is very 
large, and foundry iron is also in steady request. Prices 
are very firm, and are as follows :—Hematite, 61. 3s. per 
ton, and basic iron, 51. 7s. 6d. per ton, both delivered at 
the steel works ; and foundry iron, No. 1, 61. 0s. 6d. per 
ton, and No. 3, 5l. 18s. per ton, both on trucks at makers’ 
yards. 


Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 23, amounted to 364 tons 
Of that total, 310 tons went overseas and 54 tons coast- 
wise. During the corresponding week of last year the 
total shipment was 56 tons overseas. 


Shipbuilding —Another order has been booked by 
Messrs. The Burntisland Shipbuilding Company, Limited 
for an “‘ Economy ”’ design cargo steamer of 9,400 tons 
deadweight, for British owners. In many respects this 
new vessel will be very similar to the steamer recently 
ordered by Greek owners, and will be of the shelter-deck 
type. The holds and cargo arrangements will be suitably 
designed for the transportation of grain, coal, and gen¢ ral 
cargo. Messrs. David Rowan and Company, Limited, 
Glasgow, will supply the propelling machinery, which 
will consist of triple-expansion superheated steam engines. 
and boilers arranged to burn either coal or oil fuel 
working under forced draught and pre-heated ai! 


| conditions. 
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NOTES FROM THE SOUTH-WEST: 
Carpirr, Wednesday. 
lVelsh Coal Trade.—Operations remained on a very 
subdued seale on the Welsh steam-coal market again last 
week. Fresh inquiry continued to circulate very quietly 
and customers in both the inland and the princi 
foreign trades displayed only a very disappointing 
interest in.the forward positions. Despite the nearness 
of the winter, only a small contract business was: con- 
cluded, but some. large business was pending from 
overseas railway users. The Algerian Railways have 
called in tenders for the supply of coal and patent fuel 
over the second half of next. year, but the adjudication 
of this order has been postponed. The French railways, 
ilthough not asking for offers for any definite quantity, 
were sounding the market and some substantial orders 
are expected from this source in the near future. De- 
spite the slowness of new business, however, a firm tone 
was maintained as most producers had sufficient orders 
on their books to maintain productions at a good level 
for some time to come. The amount of free coal on offer, 
though adequate to meet current needs, was far from 
being excessive. Some of the popular kinds were 
extremely scarce over several months to come and for 
these high prices were quoted. Best large descriptions 
were in quiet supply to meet a poor demand, but as the 
yreater part of current outputs was absorbed by standing 
business, sellers were not pressing and recent figures 
ruled. The washed small kinds were in good request 
and sellers were easily able to dispose of what limited 
quantities they had to offer at high prices. Dry nuts 
were also very scarce and strong, while peas and beans 
were only sparingly available and firm. Throughs 
were quietly steady. The demand for cokes was again 
brisk and, w:th supplies still restricted, recent quotations 
were well upheld. Patent fuel was steady. Negotiations 
over the price of French pitwood for the December 
quarter, under the Welsh coal for French pitwood ex- 
change scheme, were still proceeding. It was generally 
expected, however, that the price would be reduced by 
5s. to about 26s. per ton ex ship. 

Iron and Steel Trade.—Favourable conditions were 
maintained in the iron and steel and allied industries 
of South Wales and Monmouthshire last week. Most 
producers were still heavily booked ahead and new busi- 
ness was consequently difficult to arrange. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEssRouGH, Wednesday. 

The Cleveland Iron Trade.—Cleveland pig-iron is now 
almost unpurchasable and tonnage obtainable under old 
contracts falls inconveniently short of current require- 
Stocks have long since been cleared and the 
intermittent meagre output is distributed as equitably 
as possible among regular local consumers, most. of whom 
have been driven to make considerable use of Continental 
iron. [imports from France and from Belgium have 
enabled foundry owners to run plant with greater regu- 
larity than for some time. Tees-side consumers of 
foundry pig are anxious to accumulate a little stock 
for emergencies and are expected to place further orders 
for foreign iron, particularly as prospect of appreciative 
enlargement of supply of Cleveland make is very 
remote. Merchants could make large forward sales of 
Continental iron if they could be assured that import 
duty will not be re-introduced. Stabilised prices of 
Cleveland pig still stand at the level of No. 3 deseription 
of iron at 101s. delivered to buyers within the Tees-side 
zone 


Hematite.—The large make of East Coast hematite 
cnables distribution on a scale that meets the heavy 
requirements of regular home consumers, but leaves 
little iron available for other purposes. Producers still 
contrive to release, for transference to merchants, 
moderate parcels for shipment to the Continent against 
contracts long overdue for completion, but are reluctant 
to discuss new business. Buyers are prepared to enter 
into extensive home and export contracts and would 
agree {0 pay prices ruling as time delivery falls due, but 
inakers pay little heed to such offers and sales are only 
in small lots for early supply to loyal customers. Market 
(uotations remain at theequivalentof No. 1 hematite at 
123s. delivered to North-Eastern areas and to Scotland. 


Basie Iron.—With no Cleveland basic iron on the 
market the quotation of 100s. is purely nominal. Supply 
is ample for the huge needs of Tees-side steel works. 
In addition to the large output of local furnaces sub- 
Stantial cargoes are arriving from Canada and from 
\merica in fulfilment of old contracts. 


Foreign Ore.—Adequate supplies of foreign ore continue 
to come steadily to end, tes new business is still 
difficult toarrange. The occasional transactions recorded 
are effected, after individual bargaining, on terms that 
are not divulged. 

_ Blast-Furnace Coke-—The heavy make of Durham 
lest furnace coke is well taken up, mostly for use at 
ocal works, There are buyers of good, medium qualities 
at 42s. delivered to Tees-side firms. 


Vanufactured Iron and Steel. — Semi - finished and 
inishe? iron and steel manufacturers continue to run 
plant at high pressure in the endeavour to cope with 
demand for larger deliveries under present contracts. 
Supply of semi-finished steel is increasing, but is still 
‘nconveniently short of re-rollers’ urgent needs. Pro- 
(lucers of finished steel have embarrassing arrears of 
telivery to deal with. The enormous output is promptly 


ments. 


absorbed as it becomes distributable and fails fully to 
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quotations for home trade stand: Common iron bars, 
131. 5s. ; steel bars, 111. 10s. ; soft steel billets, 71. 17s. 6d.; 
hard steel billets, 91. 2s. 6d. ; steel ship rivets, 151. 2s. 6d. ; 
steel constructional rivets, 161. 58.; steel boiler plates, 
111. 188:; steel ship, bridge and tank plates, 11/. 8s. ; 
steel angles, 112. 0s. 6d.; steel joists, 111. Os. 6d. ; tees, 
121, 0s. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets, No. 24 gauge, 
151. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 191. 10s. 


.-—Heavy steel scrap continues well taken up 
at stabilised prices of 69s. for No. 1 and 67s. for No. 2 
quality, and machinery metal is in request at 90s., but 
other commodities are slow of sale. eavy cast iron is 
offered at 85s. and 67s. 6d. is a full quotation for light 
cast iron. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel._-That the steel shortage is having a 

crippling effect on trade expansion is the experience of 
some of the big steel and engineering firms. Mr. G. H. 
Cowen, chairman of Messrs. George Turton Platts and 
Company, Limited, who specialise in the manufacture 
of railway buffers and springs, told the firm’s share- 
holders that although the past year’s returns showed a 
record turnover and profit, the shortage of materials 
had compelled the company to refuse many good orders. 
They had had to reduce a forge from double to single 
shift and a rod plant from night and day working to 
10 shifts a month. He thought that even in face of 
the Government’s rearmament programme, with fore- 
sight, some ment could have been made which 
would have enabled firms to get sufficient material to 
maintain them in full operation. ‘“ It is amazing,” he said, 
“that Government officials should be continually urging 
manufacturers to persevere with their export trade and 
look ahead, while at the same time the Government pro- 
gramme is taking so much steel that supplies for ordinary 
customers are reduced very much below requirements. 
With the best intentions in the world, it is impossible 
to undertake foreign orders if we are unable to obtain 
sufficient steel to execute them.” Orders continue plenti- 
ful in both machinery and engineering products gener- 
ally. Messrs. Edgar Allen and Company, Limited, the 
well-known Sheffield steel and engineering firm, report 
the receipt of the following contracts : from Messrs. The 
Magnesium Metal Corporation, Limited, London, for a 
magnesite and anthracite handling plant ; from Messrs. 
The Universal Grinding Wheel, Limited, Stafford, for a 
calcining plant, comprising a complete calciner with all 
the necessary auxiliaries, including dust-collecting plant ; 
and from Messrs. The Associated Portland Cement 
Manufacturers, Kent, for rotary kiln extensions. Messrs. 
Edgar Allen are also supplying to Messrs. Mitchell 
Engineering, Limited, London, machinery for use in ore 
separation plants, while other machinery is being supplied 
to Messrs. 8. Taylor Frith and Company, Limited, Dove 
Holes, and Messrs. Mason’s Portland Cement Company, 
Claydon. Good business continues to be done in railway 
rolling-stock. Buffers are on order for foreign markets. 
One firm has received an order for 12,000 buffers of 
special design. Steady business is developing in boilers 
of all sizes, while conditions in the special-steel branches 
show steady improvement. There is a brisk demand for 
stainless steel, while the consumption of heat- and acid- 
resisting materials: reaches a high level. Tool-making 
works are operating to capacity, though some firms are 
having difficulty in obtaining supplies of high-speed 
steel. This shortage is due to tungsten being in short 
supply. 
South Yorkshire Coal Trade.—Keen Continental com- 
petition tends to hamper development in export sales. 
Only a moderate amount of business is passing. Best 
hards and secondary sorts are available in sufficient 
supplies, but the inland demand is responsible for washed 
singles and smaller grades being scarce for export. 
Little coke is available for shipment beyond quantities 
required to fulfil Cartel obligations. The inland market 
continues strong in most classes of fuel Iron and steel 
works are big consumers. House coal is moving more 
freely. Small coal is firm. Quotations are: Best branch 
hand picked, 28s. to 29s. 6d.; best South Yorkshire, 
25s. 6d. to 27s. 6d.; best house, 228. to 248.; best 
kitchen, 19s. 6d. to 2ls.; best Derby selected, 248. 6d. 
to 25s. 6d. ; best Derby seconds, 228. to 248. ; best Derby 
brights, 20s. 6d. to 22s.; best large nuts, 19s. 6d. to 
20s. 6d.; and best kitchen nuts, 188. 6d. to 19s. 











Tae Friern INTERNATIONAL CONGRESS FOR APPLIED 
Mecuanics.—We are informed by Professor J. C. 
Hunsaker, one of the joint secretaries, that arrangements 
have been made to hold the Fifth International Congress 
for Applied Mechanics in the lecture rooms of the Massa- 
chusetts Institute of Technology, Cambridge, Massa- 
chusetts, from September 12 to 16, 1938. At the close 
of the meeting, the members will have opportunities to 
visit various Government laboratories, &c.,.and visits 
are also planned to industrial centres and other places 
of interest. The work of the Congress will be divided 
into three main groups of subjects, papers on which will 
be presented at the technical sessions, and additional 
general lecture meetings will also be held, as on former 
occasions. Offers of papers, which may be in English, 
French or German, are invited, and it is requested that 
intending participants in the Congress will communicate 
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NOTICES OF MEETINGS. 

INSTITUTION oF ELECTRICAL ENGINEERS. Mersey and 
North Wales (Liverpool) Centre: Monday, November 1, 
7 p.m., The University, Liverpool. The Twenty-Eighth 
Kelvin Lecture : “‘ The Elementary Particles of Matter,’ 
by Professor J. Chadwick. North-Western Centre ; Tues- 
day, November 2, 7.15 p.m., The Engineers’ Club, 
Manchester. ‘‘ Modern Factors Affecting Electricity 
Costs and Charges,” by Mr. J. A. Sumner. Wireless 
Section : Wednesday, November 3, 6 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Inaugural Address, by 
Mr. T. Wadsworth. Tees-Side Sub-Centre : Wednesday, 
November 3, 6.45 p.m., The Cleveland Technical Insti- 
tute, Middlesbrough. Address by the Chairman of the 
North-Eastern Centre, Mr. W. D. Horsley. Transmission 
Section: Wednesday, November 3, 8 p.m., Criterion 
Restaurant, Piccadilly, W.1. Conversazione. J nstitu- 
tion: Thursday, November 4, 6 p.m., Savoy-place, 
Victoria -embankment, W.C.2. Ordinary Meeting. 
“Street Traffic Signals, with Particular Reference to 
Vehicle Actuation” (with a demonstration of the 
apparatus), by Mr. F. G. Tyack. Meter and Instrument 
Section: Friday, November 5, Savoy-place, Victoria- 
embankment, W.C.2. Inaugural Address by the Section 
Chairman, Mr. H. C. Turner. 

InstituTIon or Cry Ene@rngers.—Tuesday, Novem- 
ber 2, 6 p.m., Great George-street, Westminster, S.W.1. 
Ordinary Meeting. Presidential Address, by Mr. 8S. B. 
Donkin. Manchester and District Association : Wednes- 
day, November 3, 6.45 p.m., The Manchester Literary 
and Philosophical Society, 36, George-strect, Manchester. 
“The Protection of Building Structures Against Attack 
from Aircraft,’’ by Brigadier E. F. J. Hill. Yorkshire 
Association : Wednesday, November 3, 7.30 p.m., The 
Grand Hotel, Sheffield. Lecture and Film: ‘* The 
Boulder Dam.” 

INsTITUTION OF ENGINEERS AND SHIPBULLDERS IN 
ScoTtanp.—Tuesday, November 2, 7.30 p.m., 39, Elin- 
bank-crescent, Glasgow, C.2. General Meeting. ** Vayaries 
of Internal Combustion,’’ by Dr. J. Small. 

INSTITUTION OF AUTOMOBILE ENGINEERS. -Tuesday, 
November 2, 7.45 p.m., The Royal Society of Arts, 
18, John-street, Adelphi, W.C.2. ‘“* The Influence of 
Law on Design,”’ by Major E. G. Beaumont. 

Institute oF Metrais.—-Wednesday, November 3. 
7 p.m., Constitutional Club, St. Ann’s-street, Manchester 
Joint Meeting with the MancausteR METALLURIGICATL 
Socrety. Birmingham Local Section: Thursday, November 
4, 7 p.m,. The James Watt Memorial Institute, Birming- 
ham “ Die Casting,”’ by Dr. A. C. Street. 

INSTITUTION OF MECHANICAL ENGINEERS.— Yorkshire 
Branch : Wednesday, November 3, 7.30 p.m., The Uni- 
versity, St. George’s-square, Sheffield. ‘* Racing Motor 
Car Design,’’ by Mr. R. A. Railton. Western Branch: 
Thursday, November 4, 7 p.m., The Merchant Venturers’ 
Technical College, Bristol. ‘‘ The Development of the 
Automobile Radiator,’’ by Mr. J.L.Coltman. Institution : 
Friday, November 5, 6 p.m., Storey’s-gate, Westminster, 
8.W.1. Extra General Meeting. Twenty-Fourth Thomas 
Hawksley Lecture: ‘‘ The Gas Engine and After,”’ by 
Dr. F. W. Lanchester. 

Norru-East Coast InstrruTion oF ENGINEERS AND 
SurpsuripErs.—Friday, November 5, 7 p.m., The Mining 
Institute, Newcastle-upon-Tyne. Andrew Laing Lecture : 
“Development of Hull Form of Merchant Vessels,” by 
Dr. G. 8. Baker. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








LAUNCHES AND TRIAL TRIPS. 


“Orry or Karacui.’’—Single-screw cargo steamer for 
service between the United Kingdom and India ; Parsons 
impulse-reaction steam turbines and single-reduction 
gearing. Launch, October 19. Main dimensions, 4565 ft. 
by 59 ft. by 34 ft. Built by Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, Glasgow, to the order of 
Messrs. The Ellerman Lines, Limited, Liverpool. 
BarcEes.—Three steel swim barges, each to carry 
200 tons. Main dimensions, 87 ft. 6 in. by 22 ft. 6 in. 
by 7 ft. 6 in. Also nine steel swim barges, each to 
carry 170 tons. Main dimensions, 79 ft. 6 in. by 20 ft. 
by 7 ft. 6in. All launched during recent weeks. Built 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Wm. Cory and Son, Limited, 
London. 
“ G, 8. Livanos.”—Single-screw cargo steamer ; triple- 
expansion engine. Trial trip, October 20. Main 
dimensions, 431 ft. 8 in. by 56 ft. 8 in. by 27 ft. 10 in. 
Built and engined by Messrs. William Gray and Com- 
y, Limited, West Hartlepool, to the order of 
r. G. 8. Livanos, London. 
“Merte Dueoan.”—Twin-screw oil-fired steam tug 
for fire-fighting as well as for towing purposes ; triple- 
expansion engines. Launch, October 21. Built and 
engined by Messrs. Wm. Simons and Company, J.imited, 
Renfrew, for the Karachi Port Trust. 








Launcu or H.M. Destroyer “ Tartar.’ —The forty- 
sixth destroyer constructed by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, H.M.S. Tartar, was 
launched at their Wallsend-on-Tyne a on October 
21. The vessel is one of the large Tribal Class destroyers, 
and has a displacement of 1,850 tons. She will be pro- 





with the Joint Secretaries, Fifth International Congress 
for Applied Mechanics, Massachusetts Institute of Tech- | 
nology, Cambridge, Massachusetts, U.S.A., so that future 





satisfy customers’ requirements. market 
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notices may be sent to them. 


pelled by 40,000-s.h.p. geared turbines, driving twin- 
screws. These engines, together with the oil-fired, water- 
tube boilers, have been constructed by Messrs. The 


| Wallsend Slipway and Engineering Company, Limited, 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention _of our readers to 
the fact that the above is our SOLE ADDRESS, 
and no connection exists between this 
Journal and any other publications bearing 

somewhat similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 (2 





lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
| newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 O 
For Canada- 
Thin paper copies £2 18 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
£3 7 6 


Thick paper copies 

Foreign and Colonial subscribers receiving incom- 

plete copies through newsagents are requested to 

communic vate the fact to the Publisher, together with | 
the agent’s name and address. 


When foreign a» cules Tiptions are sent by Post Office | 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s, per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
| the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
later than mid-day on Wednesday. Alterations 
to standing advertisements must be received 
at least 10 age previous to the day of Publica- 
tion. Passed proofs must be in our hands by 


Saturday morning, “Otherwise they will be 
taken as correct. 





All accounts are payable to “ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W C2. 


AGENTS FOR ‘* ENGINEERING.” 





Al STRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 
lait Book Company, 8, Spring-street, Sydney ; Parsons 


Bros. Publishing Company, 280, Castlereagh Street, Sydney ; 
C. Willmett and Company, Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 39, Queen-street, Melbourne, C.1. 
BeLGium: Brussels: E. F. Satchell, 5, Avenue 
W. H. Smith and Son, 71. 75, Bld. Adolphe Max 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 
DENMARK, ( ‘openhagen : Tec hnical Press Bureau, Godsbanegade, 1. 
EDINBURGH : John Menzies and C ompany, Limited, Rose-street. 
FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 
ee Hermann J. Fromm, Potsdamer Str. 214, Berlin, 


Defré-Uccle. 


GLAsGow : William Love, 219A, Argyle-street, John Menzies and 
Company, Limited, West. Nile-street. 

InpaA: D. B. Taraporevala, Sons aml Company, 
Bombay. 

IvaLy: U. Hoepli, Milan. 

ind any post office. 

‘ ~ AN, Tokio: Maruzen Company, Limited, and all branches. 

~ ERPOOL Mrs. Taylor, Landing Stages. 

- ANCHESTER : John Heywood, Limited, Deansgate. 

EW ZEALAND: Gordon and Gotch, Limited, 

Auckland and Christchurch. 


Hornby-road, 


Anonima Libraria Italiana, Torino, 


Wellington, 


NoRWay, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade 
41 and 43. ; 
we Arica: Central News Agency, Limited. Head Office— 

yhannesburg ; and Pretoria, Cape Town, Port Elizabeth, 


Bloemfontein, Durban and various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 

(South Africa), Limited, 29, Long- street, Cape Town. 

SOUTH AMERICA: Mitchell's English Book Store, Cangallo 
r 76-680, Buenos Aires. ; 
ny Gordon and Gotch, Limited, Launceston, Hobart. 

a TATES, New York : For subscriptions, The International 
ae Company, 131, Varick-street. For advertisements, 
oreign Publishers Representatives,Inc.,67, West 44th-street. 
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MODERN PHYSICS. 


THE close relationship between mechanical science 
and modern physics is well illustrated by the problem 
of lubrication, in the study of which our aim is that 
of utilising molecular and atomic agencies for 
practical purposes. The remark has applications in 
many other fields of engineering interest, as is 
exemplified by the cohesive forces between the 
crystals of metals and other materials which support 
the loads carried by structures, and the thermal 
energy of the working fluid used in heat engines. 
Physical science, in the restricted sense of the term, 
is concerned with those aspects of natural pheno- 
mena which are regarded as fundamental, such as 
sound, light, heat, magnetism and electricity. These 
sub-divisions are, however, permissible only on the 
understanding that they are little more than con- 
venient labels for different aspects of Nature, being 
inter-related in a way that is most concisely expressed 
in mathematical language. In fact, certain pheno- 
mena cannot be explained without recourse to 
symbols, one of the most important for engineers 
being the abstract concept of entropy. It is thus 
seen that mathematics has exerted a considerable 
influence on the development of theoretical physics, 
of which there are three well-defined periods since 
the time of Galileo. In the first of these a pheno- 
menon was considered to be satisfactorily accounted 
for if it could be represented by a mechanical model, 
and this procedure proved to be remarkably success- 
ful until Clerk Maxwell enunciated his electro- 
magnetic theory of light. In virtue of that theory, 
attempts were made to provide a purely electrical 
basis for theoretical physics, due in a large measure 
to the pioneer work of Sir J. J. Thomson. The 
third period began in the opening years of the 
present century, and its distinguishing marks are 





theories, and the consequent modification of classical 
geometry and dynamics. 

While mathematicians have made outstanding 
contributions, the verification of their results has 
naturally depended on the labours of experimental 
physicists. This indicates the position occupied in 
modern science by the late Lord Rutherford, whose 
passing on the full tide of successful experiment is a 
grievous loss to the scientific world. His researches 
have thrown a penetrating light on such recondite 
problems as the nature of radioactivity, the nuclear 
structure of atoms, and the electrical nature of 
matter. Mention should also be made of the 
extremely high quality of his work as an experi- 
mentalist, since it emphasises a fact which is 
sometimes challenged in specialised spheres of 
enterprise, industrial as well as scientific, that the 
breadth of knowledge on the part of an investigator 
is usually of much greater significance than the 
value of his apparatus. The point may be presented 
in another way, by observing that the artificial 
transmutation of the elements, in the year 1933, 
was rendered possible not by the use of unprece- 
dented high voltages, but by the extremely sensitive 
methods of detecting transmutations. 

As a result of the research undertaken at the 
Cavendish Laboratory and elsewhere, it is now 
known that all matter is constructed of two kinds 
of elementary particles called protons and electrons 
—though the true opposite of the electron is the 
more recently discovered positron. In an atom 
all the protons and about half the electrons go to 
form the nucleus, while the rest of the electrons, 
called satellite electrons, travel round the nucleus 
in relatively distant orbits which extend to a radius 
of about 10-* cm. For many purposes it is con- 
venient to assign numerical values to the size of 
protons and electrons, but these particles should, 
strictly speaking, be regarded as mathematical 
points, owing to the fact that ordinary notions of 
space do not hold in the branch of physics devoted 
to the subject. Much of our information on the 
general problem has been gained from experiments, 
largely due to Lord Rutherford and his co-workers, 
in which systems of satellite electrons and their 
nuclei have been modified by bombardment with 
electrons, «-particles, and so on. These missiles 
might be projected either by the artificial application 
of large electro-magnetic forces or by the natural 
discharge of radioactive elements, and the atom 
thus attacked would be transmuted into a different 
element if the projectile penetrated and changed 
the constitution of the nucleus. The mass of this 
core is, however, slightly less than the sum of 
the mass of its constituent protons and electrons, 
the difference being the energy of formation of the 
nucleus. Hence energy is set free in the formation 
of a nucleus, inducing either high-frequency radia- 
tion or additional kinetic energy for the particles 
discharged during the process. 

Moreover, it is now well established that energy 
and mass refer to different aspects of the same 
thing, whence it follows that the departure of 
energy is accompanied by a corresponding decrease 
in the mass concerned, and the mass-defect is the 
measure of the energy which has left the system. 
It might on this account be supposed that the 
liberation of sub-atomic energy could be effected 
by the complete disappearance of matter, leaving 
only a disturbance in the ether. This view was 
initially put forward, some twenty years ago, to 
explain certain theories in astronomy, but the 
hypothesis became superfluous with the discovery 
of the positron and the accurate determination of 
the atomic weight of hydrogen. Nor would it seem 
that the annihilation of matter is associated with the 
more recently discovered cosmic rays, consisting 
either of electro-magnetic waves or particles which 
travel downwards through the atmosphere. Limited 
though it is, our knowledge of these mysterious 
rays lends support to the belief that they are not 
of sub-atomic origin. 

Together with matter, then, is radiation, mani- 
festing itself as waves in the ether which constitutes 
the continuous medium between protons and elec- 
trons. Arranged in order of decreasing wavelength 
and increasing frequency, the waves may be classified 
as ‘‘ wireless ” or Hertzian waves, heat or infra-red 


the development of the quantum and relativity | rays, light, photographic or ultra-violet rays, X-rays, 
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and y-rays. The satellite electrons will not neces- 
sarily occupy the orbits which correspond to mini- 
mum energy if radiation is present, and the atom 
is then said to be excited. Since a definite amount 
of energy is involved in this excitation—just 
sufficient to remove an electron from one orbit to 
another vacant orbit—for each atom there are a 
number of characteristic quantities of energy which 
refer to different possible transitions from one orbit 
to another. Thus when an atom discharges energy 
into the ether, the energy assumes the form of an 
harmonic oscillation or wave such that the amount 
of energy divided by the frequency is equal to 
Planck’s famous If light falls on an 
atom, its frequency therefore specifies the amount 
of energy available for absorption by the atom, and 
it can utilise the energy only if the quantity is 
equal to one of the possible energies of transition 
from one orbit to another. The series of charac- 
teristic amounts of energy thus associated with an 
atom accordingly correspond toa series of charac- 
teristic frequencies of its radiation, and the latter 
are exhibited as spectrum lines when the radiation 
is examined by the help of a spectroscope. The 
orbits affected in these transitions depend on the 
nature of the disturbance ; in general, the absorp- 
tion and emission of light or ultra-violet rays involves 
jumps of the the outermost 
orbits of an atom, but in the particular case of 
X-rays the same process depends on jumps from 
and to one of the innermost orbits. 


constant. 


valency electrons in 


\nother kind of absorption of radiation occurs with 
the phenomenon, since the excited 
electron then leaves the atom altogether. This differs 
in one important respect from the absorption men- 
tioned above, in that no precise quantity of energy is 
required if a certain minimum value be exceeded, 
for under these conditions the electron carries away | 
any surplus as kinetic energy of its motion. Absorp- 
tion of this kind consequently yields a continuous 
spectrum which follows on where the line-spectra 
end. Here the quanta of radiation are known as| 
photons ; each photon behaves as an individual | 
atom of energy, though it is not yet clear how far | 
photons have an individual existence between their | 
one atom and their absorption by 


photo-ele« tri 


emission by 
another. 
The complicated geometry of the space or field 
occupied by protons and electrons is investigated 
by means of the theory of relativity, according to 
which momentum and stress are identified 
with certain characteristics of what is equivalent to 
ether. But as ether possesses none of the properties 
of ordinary matter, its specification necessitates the 
use of mathematical equations which are satisfied by 
symbols that describe the state of ether under given 
conditions. In order to obtain the requisite con- 
nection between the quantum and relativity theories, 
it is convenient to assume that ether exists even ina 
region of space where there is no recognised matter 
or electromagnetic field, to account for what is 
called the “ cosmical constant.”’ It is a noteworthy 
fact that the study of the motion of celestial bodies 
or galaxies shows the same cosmical constant as is 
revealed by laboratory experiments with protons 
and electrons. The coincidence becomes still more 
remarkable when it is noticed that this special 
constant is a primary factor in the nebular recession 
which gives rise to the idea of an expanding universe, 
since it illustrates a striking uniformity throughout 
the natural world. The future development of 
physics will no doubt be of great service to astrono- 
for if the value of the galactic recession 
derived from laboratory experiments agrees with 
that obtained from astronomical observation, the 
agreement will check the present scale of distances 
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of the nebulz. 

A survey of the advance of scientific work during 
the present century, to which the late Lord Ruther- 
ford made notable contributions, demonstrates, as 
never before. that the acquisition and systematisa- 
tion of knowledge is the only human activity which 
is truly cumulative and progressive. The quest of 
positive knowledge, therefore, imposes its own 
humanism on those who are susceptible to its 
influence, which needs freedom of reason to combat 
error of opinion. Science, then, is the product of a 
particular type of man, of which the late Lord 
Rutherford is an outstanding example, in a given 
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type of society, since all investigation is fruitless 
when not pursued in a spirit of truth, and all 
endeavour is wasted when the continuity of tradition 
is broken. The work of physicists, engineers and 
others will remain essentially social so long as it 
appeals to the common reason in all men, and 
repudiates all claim to validity except such as the 
collective experience of mankind confirms in 
practice. Conversely, scientific endeavour will fail 
in so far as it falls short of vielding the possible 
benefits to men at large, implying that the morality 
which science carries with it should be an element 
in the law of nations. 








PRODUCTION OF LIGHT OILS 
FROM TARS. 

Tue hydrogenation of carbonaceous materials 
has been for some years one of the chief subjects for 
experiment at the Fuel Research Station, the early 
work of which was largely concerned with coal, 
although oils derived from coal were not neglected. 
| When the production of oil from coal was taken up 
jon a large scale by Messrs. Imperial Chemical 
| Industries, Limited, the experiments of the Fuel 
| Research Board had evidently served their purpose, 
jand work has now been concentrated upon the 
| hydrogenation of tars. There has been a sound 
reason for this, for whereas coal hydrogenation 
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plant and personnel, it seemed feasible to produce 
a much simpler type of plant, that would serve for 
the production of light oil from heavy fluid material, 
capable of operation at individual tar distilleries, 
coke ovens, gas works or low-temperature carbonisa- 
tion works. There is another possible reason for the | 
work upon tars; the Fuel Research Board, rightly | 
or wrongly, has devoted more time to low-tempera- | 
ture carbonisation than to assisting either of the | 
established branches of high-temperature car- | 
bonisation. In spite of the brilliant work of Sir | 
Gilbert Morgan and his colleagues at Teddington | 
upon the composition and commercial possibilities 
of low-temperature tar oils, it does not seem as 
though there is any real likelihood at present of 
founding a new branch of tar distillation upon the 
products emanating from the low-temperature 
retort ; conversion of the greater part of these oils 
to petrol by hydrogenation would seem to be the 
most promising method of disposal. It is therefore 
of considerable importance to the economics of 
low-temperature carbonisation that the problem of 
the disposal of tar oils and pitch shall be capable of 
solution without dependence upon other industries. 
The work of the Fuel Research Station, which is 
proceeding energetically, is likely to prove valuable, 
and some of the results in a report just issued by 
the Board are likely to prove of interest.* We 
may remind our readers that previous reports have 
dealt with the discovery of the best catalyst for 
the purpose, and with the determination of a suitable 
method for its preparation. 

The tars, or tar oils, used in the present research 
were principally produced by the low-temperature 
carbonisation of coal in retorts at the Fuel Research 
Station, though vertical-retort tars were 
included. As a general conclusion from this and 
other reports, it now seems certain that high- 
temperature pitch cannot be hydrogenated with a 
satisfactory conversion; consequently, high-tem- 
perature tar (from coke ovens and_ horizontal 
retorts) must be distilled to pitch before treatment, 
and vertical-retort tar is preferably so treated, 
though the need is not so urgent, since the tempera- 
ture to which the tar is subjected in the retorts is 
a good deal less than with coke ovens and hori- 
zontals. Low-temperature tars can be converted 
into oils with a yield of approximately | volume of 
light spirit per volume of tar treated, and about 
75 per cent. by weight. 

The experiments described in the present report 
produced certain other results which are worthy of 
record. It was found that the standard catalyst 
containing 25 per cent. by weight of ammonium 
molybdate, which represents the amount readily 


some 


* The Hydrogenation-Cracking of Tars. Part LII. 
The Effect of Certain Variables in a Continuous Plant. 
Fuel Research Board Technical Paper No. 45. H.M. 
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absorbed from aqueous solution by alumina gel. 
was the most suitable for general use, no other 
concentration giving appreciably better results, 
while this concentration would permit of some loss 
of molybdenum by sublimation without decreasing 
the activity of the catalyst. The higher the tempera- 
ture at which a tar has been produced, the less is 
its suitability as a raw material for the process, not 
only on account of the accompanying increased 
requirement of hydrogen and of decreased conver. 
sion, but also because the catalyst deteriorates more 
rapidly with high-temperature tars. The initial 
degree of conversion, i.¢., the conversion obtained 
during the first passage through the apparatus, 
increases only slightly with rise of pressure, but 
rapidly with rise of temperature, the experiments 
having been made with pressures up to 400 atmo- 
spheres and at temperatures up to 510 deg. C. For 
example, at 400 atmospheres pressure, the degree 
of conversion of a low-temperature tar was only 
11-4 per cent. at 350 deg. C., 42-2 per cent. at 
480 deg. C., and 56 per cent. at 510 deg. C. With 
a pressure of 200 atmospheres, the conversion at 
510 deg. C. was 46-5 per cent. A decrease in the 
time of contact with the catalyst decreased th 
amount of gas formed, but had a remarkably small 
effect on the yield of spirit. Experiments upon the 
important problem of the optimum ratio of hydrogen 
to tar showed that as the molecular ratio increased 
up to the proportion of hydrogen : tar: : 40: 1, the 


| initial degree of conversion increased, and above 


that point further increase in the ratio had little 
effect. The optimum ratio was found to be higher 
at higher pressures. Considerable importance is 
attached by the Fuel Research Station to the 
prevention of deterioration of the catalyst. Favour- 
able influences are an increase in the amount of 
molybdenum in the alumina gel used as the support- 
ing base, a reduction in the size of the alumina 
granules, the preheating of the catalyst in hydrogen 
at 200 atmospheres pressure up to 400 deg. C., 
increased operation pressure, and increased rate of 
throughput. Unfavourable influences, on the other 
hand,’ are the preheating of the catalyst in air up 
to 500 deg. C., although this increases the initial 
activity of the catalyst and is therefore recom- 
mended, the increase in operating temperature, and, 
to a much less extent, in the ratio of hydrogen to 
tar. It is noteworthy that a larger, semi-scale 
plant has now been erected, so that the next step 
will be the translation of these results on to the 
larger scale, and thus to approach the commercial 
scale plant that will have to be developed if the 
low-temperature carbonisation industry expands 
to any considerable extent. 








THE LATE LORD RUTHERFORD 
OF NELSON. 


THe news of the death of Lord Rutherford, at 
Cambridge, on Tuesday, October 19, briefly an 
nounced in our last week’s issue, will have come as a 
severe shock to scientists throughout the world, 
especially to those within the British Empire. 
His loss, however, will be deplored not only by 
scientists, but by a wider circle, including engineers 
and many others, who found his writings and lectures. 
the latter usually illustrated by fascinating exper! 
ments and frequently by simple mechanical analo- 
gies, a source of intellectual recreation as well 
as of reliable information on the subjects of radio- 
activity and the transmutation of the elements 
on which he was regarded as the leading authority. 
Perhaps the foremost experimental physicist of 
our times, Lord Rutherford also a man of 
exceptional energy and enthusiasm, so that he 
covered during his lifetime an amount of work 
which seems remarkable when surveyed in retrospect, 
even bearing in mind the progress made concurrently 
in other branches of science. To give anything like 
an adequate account of his life and work, would, 
therefore, require a bulky volume, but such A 
volume would be of the greatest interest, and it 
certainly to be hoped that one will be prepared 
in due course by some competent authority. Her 
we can only mention some of the more important 
events in Lord Rutherford’s career and refer ow 
readers to the numerous articles on his work thet 
have appeared in our columns during recent year 
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We would refer particularly to one from his own 
pen, succinctly summing up the progress made in 
atomic physics during the first 25 years of the reign 
of H.M. King George V, which appeared in the 
Silver Jubilee issue of ENGINEERING, dated May 3, 
1935. 

As is well known, Lord Rutherford was a New 
Zealander, having been born near Nelson, New 
Zealand, on August 30, 1871, and being the fourth 
child in a family of twelve. He obtained a scholar- 
ship and entered Nelson College in 1887. Here he 
secured a junior University Scholarship and went 
to Canterbury College, a constituent college of 
New Zealand University, in 1890, studying physics 
and mathematics. At that time he was interested 
in the magnetic effects of high- 
frequency currents and he subse- 
quently made a magnetic detector 
for electromagnetic waves which, 
we believe, was the most sensitive 
detector available until the coherer 
was invented. He graduated at 
New Zealand University, obtaining 
an M.A. degree with first-class 
honours in mathematics and physics 
in 1893, and a B.Se. degree and 
an 185i Exhibition Science Scholar- 
ship in the following year. He 
then went to Cambridge, where he 
entered Trinity College and carried 
out research work on the con- 
duction of electricity through gases 
in the Cavendish Laboratory under 
Sir J. J. Thomson. In 1898, he 
was appointed to the Macdonald 
Chair of Physics at McGill Univer- 
sity, Montreal, and it was during 
his tenure of office there, working 
in conjunction with Frederick 
Soddy, that some of his important 
discoveries were made. 

It was in 1896 that the radio- 
activity of certain elements, notably 
uranium, was discovered by Bec- 
querel, and soon afterwards radium 
was isolated by Curie, but the 
observed phenomena could not be 
explained on the theory of the 
indivisible atom then generally 
held. It was Rutherford and 
Soddy who gave the explanation, 
which entirely revolutionised the 
science of atomic physics, that 
radioactivity was due to the dis- 
ruption of the individual atoms of 
the radioactive element, with the 
emission of «-particles, which are 
electrically charged helium atoms, 
of ?-particles, or electrons, and of 
y-Tays which are a form of pene- 
trating radiation. They showed 
that, as a result of the emission 
of the charged particles, the un- 
stable radioactive elements were 
being continually transmuted into 
different elements ; uranium, for 
instance, after a series of radioactive 
transmutations, changed into the 
stable element lead. Rutherford 
investigated the lives of various 
radioactive substances, studied the 
nature of the radiations and their 
physical effects. In recognition of this work he 
was made a Fellow of the Royal Society in 1903 
and was awarded the Rumford Medal of that 
Nox lety in 1905. 

In 1907 he left Montreal, being appointed Long- 
worthy Professor of Physics at Manchester University 
in succession to Schuster. Here he continued his 
work and was awarded the Nobel Prize for Chemis- 





try in 1908. It was in 1911 that he advanced his 
theory of atomic structure, which may be regarded 
4s one of the outstanding achievements of his 
career. According to this theory, which has since 
been amplified by Bohr and other workers, and is 
still universally accepted, the atom consists of a 
heavy positively-charged nucleus surrounded by a 
a of negative electrons moving in orbits 
oun 


the nucleus like planets round the sun. 


By bombarding the atoms with «-particles from 
radioactive substances, he found that these particles 
were deflected if they passed near the nucleus, but 
could pass between the planetary electrons without 
being affected and by studying the deflections he 
was able to deduce the form of the atomic structure. 

In 1914, he was honoured with a knighthood 
for his further services to physical science, and in 
1919 he left Manchester to take up the Cavendish 
Professorship of Experimental Physics at Cam- 
bridge, becoming Director of the Cavendish Labora- 
tory in succession to Sir J. J. Thomson, when the 
latter retired. Here he devoted himself to the 
artificial transmutation of .the elements, first 
showing that hydrogen could be produced from 
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nitrogen by bombarding it with «-particles. Practi- 
cally all the elements have now been transmuted 
by bombardment with suitable projectiles, the 
nature of which Lord Rutherford explained in a 
Royal Institution lecture in March last, the lecture 
being recorded on page 485 of the previous volume 
of ENGINEERING. One of the most important 
bombarding media, he said, was the neutron, which 
had mass but carried no charge and could therefore 
easily penetrate the atoms of matter in its path. 
The existence of the neutron, it may be noted, was 
predicted by Rutherford several years ago, but 
its presence was only detected by his colleague, 
Dr. J. Chadwick, when working in the Cavendish 
Laboratory in 1932. The progress of this work was 
explained in a series of four lectures which he 


Institution and the reports of these lectures which 
have appeared in our columns, provide, perhaps, the 
most convenient method of following it. The 
lectures themselves, illustrated by striking experi- 
ments and lightened by touches of humour, will 
be remembered for many years by those privileged 
to hear them. Lord Rutherford, it may be noted, 
succeeded Sir J. J. Thomson as Professor of Natural 
Philosophy at the Royal Institution in 1927. 
Comparatively recently be became Director of the 
Mond Laboratory for research work at low tempera- 
tures, originally constructed for Professor Kapitza, 
and latterly he had been occupied with work in 
connection with a new high-voltage research 








delivered in the spring of each year at the Royal 


laboratory which is now approaching completion 
at Cambridge. 

The outstanding nature of Lord 
Rutherford’s work was recognised 
throughout the world and he re- 
ceived many honours both in this 
and in other countries ; a complete 
list of these would, in fact, be 
tedious to read. He was awarded 
the Order of Merit in 1925, and 
was raised to the peerage in 1931, 
being created first Baron Ruther- 
ford of Nelson, N.Z., and Cam- 
bridge, in that year. In addition 
to the Rumford Medal, previously 
mentioned, he received the Copley 
Medal of the Royal Society in 1922 
and was awarded the Faraday 
Medal of the Institution of Elec- 
trical Engineers in 1930. He was 
President of the Royal Society 
from 1925 to 1930 and made numer- 
ous contributions to its Proceedings 
throughout his life. He was also 
President of the British Association 
for the Liverpool Meeting held in 
1923, the subject of his Presidential 
address there being the Electrical 
Structure of Matter. He published 
three books on radioactivity be- 
tween 1904 and 1912 and one, en- 
titled Radiations from Radioactive 
Substances, in 1930 ; of this he was 
joint author with James Chadwick 
and ©. D. Ellis. 

In the course of a life which 
was very fully occupied, Lord 
Rutherford found time for a con- 
siderable amount of public work, 
having served on various Govern- 
ment Committees. In 1930, he 
was appointed Chairman of the 
Advisory Council of the Depart- 
ment of Scientific and Industrial 
Research, in succession to Sir 
William McCormick, and rendered 
signal service to his country in 
this capacity for seven years. 
Referring to this in a recent issue 
of The Times, Sir Frank Smith, 
F.R.8., pointed out that the Advi- 
sory Council plays a great part in 
the work of the Department and 
mentioned that Lord Rutherford 
was unsparing in the time and 
consideration he gave to all the 
questions which came before the 
Council. Sir Frank considers that 
Lord Rutherford found it possible to devote so 
much energy and thought to this task because he 
was convinced that the future of this country lies 
in the effective application of science in industry, 
and there is no doubt that the nation owes a deep 
debt of gratitude to Lord Rutherford for such work 
in connection with industrial research as well as 
for his achievements in pure science. 

As a sad final honour, Lord Rutherford’s ashes 
were buried in Westminster Abbey on Monday last, 
near the graves of the other illustrious scientists, 
Newton, Kelvin and Faraday. H.M. the King 
was represented at the service by Lord Fortescue. 

Much could be written on Lord Rutherford’s per- 
sonal characteristics which caused him to be regarded 
with affection and esteem by all with whom he came 
into contact, These characteristics were enhanced by 
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his modesty and by the full acknowledgement he 


always made of the work of his assistants and of other 
workers in his field. Another notable character- 
istic was his ability to inspire those who 
worked with him with his own enthusiasm, 
and for this reason, perhaps more than any other, 
we may rest assured that his work will be carried 
on with skill and energy, further to increase 
the store of human knowledge and possibly to 
benetit mankind in directions now unsuspected. 








NOTES. 
Tue Stupy or Gasss. 

Tus Melchett Lecture of the Institute of Fuel 
was delivered by Dr. Morris Travers, F.R.S., in 
the lecture theatre of the Geological Society, 
Burlington House, London,on Thursday, October 14, 
the lecturer giving an account of the work on the 
thermal changes in hydrocarbon gases in which he 
is now engaged. Space will not permit us to follow 
in detail the account of this work, and we may 
mention that there is no suggestion that it is being 
andertaken for the purpose of industrial application. 
The basis of the work, however, is quite simple, 
although the technique is by no means easy. A 
hydrocarbon, or mixture of hydrocarbons, is heated 
for a definite time at a predetermined temperature 
in a silica retort, the course of the reaction being 
followed by changes in temperature. The mixture 
of gases and vapours arising from the reaction is 
then analysed, primarily by the method of lique- 
faction and subsequent fractional distillation. The 
vast majority of chemical reactions involve intimate 
association between two molecules. All molecules 
in a gas are in a state of rapid motion and chemical 
reaction requires firstly a collision between two 
molecules, secondly, that the energy of the collision 
shall exceed a definite limiting value, this excess 
being known as the energy of activation, and, 
thirdly, that collisions shall be correctly oriented, 
“head-on” or “ heed-to-side,” as circum- 
stances may demand. Whi thermodynamics 
enables a prediction to be made of the direction 
and limits of a chemical reaction, it does not enable 
the rate of the reaction to be foretold. The number 
of collisions can be determined mathematically from 
the theory of prohability, but in order to be able 
to caleulate in advance the resction velocity, it is 
casential to know also the values of the other two 
factors. It is only just becoming possible to predict 
the values of the energy of activation and of the 
orientation factor, and then only for the simplest 
chemical reactions. All that has been discovered 
so far is that in the thermal reactions of the simpler 
hydrocarbons the process seems to be initiated by 
a collision between two molecules, which may be 
dissimilar, and that a complex, which is not suffi- 
ciently stable to be isolated, is thereby formed. The 
data so obtained for one process cannot be used to 
calculate the rate of another process; for even 
if it is so simple that the collision frequency can be 
calculated, and the orientation factor can be assumed 
to be unity, the energy of activation still cannot be 
evaluated. Attempts are now being made to apply 
the data ava'lable from the study of thermodynamics 
to the calculation of the data required for the solu 
tion of problems of chemical kinetics. Even when 
this has been achieved, however, finality will not 
have been reached in the study of chemical reactions, 
for neither kinetic studies nor thermodynamical 
calculations will show the course of a reaction. The 
nature of the molecules involved and the products 
of their reaction must still be the subject of inde- 
pendent investigution. 
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THe RECONSTRUCTION OF WATERLOO BRIDGE. 


It is announced by the London County Council 
that the construction of the new Waterloo Bridge 
will shortly begin. Orders for Empire timber and 
steelwork for the temporary stagings, as well as for 
the sheet-steel piling for the cofferdams, within which 
the river piers will be built, have been placed. The 
first operation will be the erection of a gantry across 
the river to enable travelling cranes to command 
the whole of the site. The contract time for the 
completion of the new bridge is two and a half years, 
and a further nine months will be required for the 
demolition of the existing temporary bridge. During 
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the past few months the short section of tram sub- 
way from Victoria Embankment to Kingsway has 
been realigned, in order to bring its entrance 
centrally between the supporting members of the 
Embankment span of the new bridge. This work 
is now nearing completion and trams have, in fact, 
been using the new subway since Sunday, Septem- 
ber 19. Other preliminary operations include the 
raising of the north end of the temporary bridge 
by 5 ft. and the slewing of the south end some 34 ft. 
to the east in order to make room for the shore ends 
of the new bridge. 


Rural WaTER SuPPtigs. 


On Thursday, October 14, the Minister of Health 
received a deputation from the Trades Union 
Congress General Council on the subject of rural 
water supplies. In putting the case for improvement, 
Mr. Holmes, of the Agricultural Workers’ Union, 
said that water conditions in many rural areas were 
unsatisfactory, and local authorities should be given 
increased powers. The Government should accept 
the responsibility of ensuring an adequate supply 
to all houses in rural Great Britain, and both the 
Exchequer and the County Councils should assist 
so that every house should have at least one indoor 
tap. In reply, Sir Kingsley Wood recalled the work 
that had been done since 1933-34 towards improv- 
ing rural water conditions. Grants-in-aid of schemes 
for 2,300 parishes, and costing 7,000,000/., had been 
made and, in addition, schemes for some 600 parishes, 
costing 2,000,0001., had been undertaken without 
grants, but in most cases with contributions from 
the County and Rural District Councils. When 
these schemes were completed, over 7,000,000 of 
the rural population would have public water sup- 
plies. The majority of the schemes undertaken 
with the aid of Government grants were for piped 
supplies, and Sir Kingsley said he was satisfied 
that we had gone a long way towards securing the 
provision of public water where it was reasonable 
to do so. It was obvious, however, that there was 
an economic limit beyond which it would be un- 
reasonable to go. The law had recently been 
strengthened with a view to securing the adequacy 
and purity of private supply, and under the Public 
Health Act, 1936, which came into operation on 
October 1, the building of new houses could be 
prevented unless the plans provided for a proper 
supply. The local authority could require the 
owner of an existing house to connect it to the mains 
or otherwise to obtain an adequate supply either by 
individual or joint effort, at a cost not exceeding 
201. per house. Local authorities were required to 
make by-laws regulating the construction and main- 
tenance of wells and rain-water tanks. Model by- 
laws for this purpose are to be issued. General 
questions, such as the planning and co-ordination 
of water supplies, the setting up of a central water 
authority and the better organisation of water 
supplies, were now being considered by a Central 
Water Advisory Committee. 


TRADE UNIONS AND 


THe APPRAISEMENT OF LIGHTING. 


The twenty-second Guthrie Lecture was delivered 
before the Physical Society on Friday, October 22, 
by Dr. C. C. Paterson. In the appraisement of 
lighting, said the lecturer, advance was essential 
from the old methods of specifying light sources, 
first by their physical dimensions and number, 
later by their intensity, and more recently by the 
illumination produced. Lighting should, in fact, 
be appraised in the terms of its ability to aid vision, 
which itself depended upon contrasts. The earliest 
standard adopted specified a candle of a certain 
weight and under a changed form was still the most 
widely adopted. The most easily measured charac- 
teristic of a light source was its luminous intensity, 
but a measure which was of more value in estimating 
the aid to seeing was the luminous flux. The 
adoption of an internationally accepted relative 
luminosity curve for the average human eye had 
brought the measurement of this quantity to a high 
state of accuracy for sources with continuous 
spectra, and the use of a photo-cell had given 
increased speed, if not greater absolute accuracy. 
The measurement of light sources giving a few lines 
only of the spectrum was much more difficult, but 
had been met by the use of sub-standard lamps and 





carefully selected calibrated filters. Seeing was 
indeed fundamentally a matter of contrasts in 
colour and in brightness, and it was these factors 
which should be measured. When the brightness 
of two contrasting surfaces had been measured there 
were still no accepted methods of expressing them 
in terms of their aid to vision. Frichner’s fraction 
dealt only with threshold values, and our interests 
lay with values far above these. The colour of light 
could be specified on the International Illumina- 
tion Commission’s trichromatic system, and a 
technique for indicating the colour of a light source: 
directly had been evolved. No standard had, 
however, yet been set up for the colour rendering 
properties of light. It was, for instance, through 
the increase in contrast that the new vapour lamps 
found their success in industrial applications, 
particularly where sorting operations were carried 
out. 








FLANGED PIPE JOINTS FOR HIGH 
PRESSURES AND TEMPERATURES. 
By R. W. Battey, D.Sc. 

Part I.—E.astic BEHaviouR— (continued). 
(Continued from page 421 .) 

Flanges in One with the Pipe Wall.—Actually, 
when a flange is in one with a pipe the effect of the 
fillet and pipe wall, particularly the latter, may be 
considerable, and too large to be neglected if a 
reasonable degree of accuracy is desired. The 
following analyses the influence of fillet and pipe wal 
upon deflection and experimental data are given 
later confirming the reliability of the relationships 

obtained. 

The elastic strain energies of the fillet and of the 
pipe wall are conveniently represented by their 
ratios p, and p,, respectively, to the corresponding 
strain energy, due to hoop stress only, of the plain 
undrilled flange given by equations (15) and (16), 
page 365, ante. Expression for p, and p, are 
derived later (see equations (26) and (29) ). 

The effect of drilling the flange will be to make 
the ratios of the strain energies of the fillet and pipe 
wall to that due to hoop or circumferential stress 
in the drilled flange times the magnitudes for 
an undrilled flange. Consequently 

Strain energy of fillet 


— —__—_ = A 
Hoop strain energy of drilled flange ve 





and 
Strain energy of pipe wall 


~ — =A 
Hoop strain energy of drilled flange Ps 


The magnitude of @ for a flange in one with the 
pipe when the actual load is W will correspond 
with a load W, acting upon the flange alone. It will 
be seen from the preceding and equation (21), page 
419, ante, that : 





Hoop strain energy of flange = 4 W, deflection at 
bolt circle 
a 
= W;’ “ . 
; ., #K, 
Strain energy of fillet p, Wi 
AK 
Shear strain energy of flange ew 
-, #K 
Strain energy of pipe wall 9, WS =" 


Total elastic strain energy 


\ - 
= = [W? + Ap, W;? + 


W,)\? ‘7 
L(y as ant ams] 


—_ 
- Sw 

The deflection of the drilled flange in one with 

the pipe is given by, 


A Ps Ww; + p Ww?) 


cas Ps = ) (23 
$= AKW, + AKpW=AKW (57 +P 
wi Aw Wi, 
Work done by loading — = K W? w 


Equating the total strain energy and the work 
done by loading 
W,\? w 
(We) (L+Ap,+Ap2d +e= Ww *f 
giving, 
Ww, a Pat ae 
Ws 1+ Ap, + Ap?” 
Substituting for w in equation (23) gives. 
1 


1+p(l+Aprt+Aps) _ (24) 


$= AK T+ Ap, + Apes 
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The above equation (24) gives the deflection of 
a drilled flange in one with the pipe, where : 

5 deflection at bolt circle of one flange. 

K has the value given by equation (22), page 419, ante 

A 9» » oe ee (19), page 365, ante 
Fig. 7, page 420, ante 


A > zt equation (26) below, 


Pi ” ” 
fs » * oo (29) a 
Value of p, (Fillet)—Referring to Fig 8, the 
fillet may be regarded as inclined at 45 deg. to the 
flange and pipe, and it will be sufficiently close to 
represent the fillet by a rectangle, shown in chain 
u 


- and radial depth / + 4, 


where | is the axial length of the fillet and ¢ is the 
pipe-wall thickness. If the actual fillet is a quadrant 
of a circle the equivalent 45 deg. fillet may be taken 
to have a length / = 0-6 x fillet radius. When 
considering the effect of the pipe wall, the pipe 
will be taken to extend to the equivalent rectangular 
fillet. It will be assumed that the equivalent fillet 
may be regarded as moving with the flange as 


dots, of axial length : 














where, numerically, 
4 / 12 
= oF. 
V Fe 


The solution of equation (27) is : 





1-862 — 
Vr 


az az 
‘Ss xr r5 3 Mr 
y Ae = cos sted + B ev? sin 
iz V2 
aa ve 7 
hie xr , Ue 2 
+ Ce “ cos — De V = sin =" 
v2 v2 


The displacement y diminishes to insignificance 
with any appreciable length of pipe and therefore 


for this case A and B are each zero, 
ae 
y=Ce v2 cos =m + De 
9 
When 
x= 0,y = Yo 


C= y =4(L +) @. 


and 


az 


v2 , 





Me 


in _ 
v2 


> §(L + 1) @ very approximately.* 








shown by Fig. 9, and that the pipe wall at the plane 2 (C—D) *& « Ve wn es 
where it joins the equivalent fillet is displaced with | da v2 v2 
that fillet. ue 

Because of the position of the fillet, the energy due = g@¢4en-£s * 2 un B® 
to shear stress will be small and negligible compared 2 ‘2 
with that due to hoop stress. Consequently, only 
the latter need be considered. 

Considering the equivalent fillet shown by Fig. 8, 
the mean hoop stress at distance x from the flange 

L > 
Rete bane 
ryt $ (b+ t) 
This neglects the unimportant effect of the fillet 
in displacing the plane of zero hoop stress of the 
flange. Strain energy of equivalent fillet due to P 
hoop stress 
l L Be 
Falla | (‘ fone } 
ete ities ey ES Fig.9. on 
t art 
a(l+t)®@E (" L 2 \ 
+o 4+ a2) dz 
ntaero|: (3 shen | \ \ 
rE @(l+ HL by? ays at \ = 
ir, +s0+)) LE* (x) s(x) | -' o- \ 

Taking p, to represent the ratio of the strain \ \ 
energy at the fillet to the hoop stress strain energy ‘1 
of the flange (equation (15), page 365, ante), _-— a\e A. 

“7 —_ nie tik 
8 (ty (ey — a ee 
3(l + t) »” Ver r(r ; 
»), = — — - — 
a min +h + Ol 2 
-(2)" ; remot 

. ". 1 
, . - (26) 

Value of p, (Pipe Wall).—Referring to Fig. 9, Pe een > 
which shows a part of the pipe wall in section, ($587.6) “ENGINEERING” 
ris the mean radius of pipe wall when unstrained, When x 0, 

.e., 7 =r, + $4, and at an axial distance x from dy - P 
the equivalent fillet the increase in the mean radius FP y= -6 PY, — (ve — D> 
d: v2 v2 
of the wall is y. ees 
Ey giving, 
Mean hoop stress at wall = - 
D w+ “2o-[40 n+?) 6 
_Considering an axial strip of the pipe wall the ' M E “ 
circumferential width of which subtends an angle} | “2 _ a2 
o9 at the pipe axis, the hoop stress acting upon the oy ut De V2 cos wce Vian & 
radial faces of this strip applies a loading per unit |“ 
length of the strip as a beam given by When x = 0, 
Eyt, a 2 
loading = — —— b¢@ cw « 2-— 2 [ v?] 
> aa u? I wt dl l) - 6 
—rrvy (Sad 
ae dy ue ~ V2 ma 
where 5 = Tie Vi (¢ D)e cos Ve 
I = second moment, or moment of inertia, of the usr 
— sectional area of the elementary strip, __ (c— De V/2 ein “2 
jo TO Ge. v2 2 
' . When «x = 0, 
ntroducing the value of I 3 3 / 
- ; @y _ (C+D) = &. (L+t+ V2) 6. 
= 986° <2. ~~ Sere dx V2 v2 rm 
. 12 d x4 r If 
giving M, = couple per radian applied by flange to pipe at 
“A 4 z= 0. 
‘ 4 + ze y=0 F, = en Pr es radian applied by flange to pipe 
J a = . 
or, — 
rm * The radial shear force loading of the flange by the 
——Y + uly =O (27) | Pipe results in a small but negligible circumferential 
an strain of the flange. 








I moment of inertia of pipe cross section per 
radian 
re 
ae 
dy Eré® ff _Vv2 
EI =< =M uw | ML 4-2) 4 Q 
d Pee en : 12 | Me 
3 E id 3 / 
d De = 0) 2 y? M 


Elastic strain energy* of pipe 


= (-Ap +814) 


= — aM, 0+ FF, (L +00 


12 


ad Ae “*] 


+ =e 3 Vv 
aaa TO @ w (L th (L+ts 
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En is 2 re 2473 

ret ey [u+e+ kt ee | 

; 5 . 4 . (28) 
Taking p, to represent the ratio of the strain 


energy in the pipe to the hoop-stress strain energy 
of the flange (equation (15), page 365, ante) 





_ __ strain energy of pipe 
hoop strain energy of flange 
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(Lb + I + L+i+ v3 
a 2re@u2 2/2 ; “ 
rs) 2") 
r,;\™ 
m|(— (4 | 
a- (2) 
Introducing r = r, + and noting that 
oe tf 1-862 
/ = ref —s = onar 
( a ee 2 )e 
v2 


M 
ovat + (b+) + 


“toe, 


The foregoing relations are for a pipe of appreciable 
length. That they also apply to pipes of short 
length will be seen from the fact that the displace- 
ment y of the pipe wall is a periodic function of x, 


2(ry + tO wt 


P2 = L3 


(29) 


the “ wavelength” having the value 2,/2 == 


4-78,/r t, and there is a very powerful “‘ damping ” 
or attenuation factor. Taking, for example, t =0-2r 
the wavelength is 2-14 r, or, say, about equal to the 
outside diameter of the pipe. One wavelength 
away from the flange the displacement y is given 
by: 


_ es 
y=Ce V2 cos Ae + De V2 sin 4 
2 V2 
wheie 
Mt 
— =2f7 
v2 
—2-r 
y= be 


Evidently, the displacement y becomes negligible 
at a distance from the flange equal to the diameter, 

Application of the Results of Analysis to an Actual 
Case.—A suitable case for the application of the 
results of analysis is the B.S.I. Table T flange 
for an 8-in. bore pipe, which was tested for deflection 
by the Pipe Flanges Research Committee of the 
Institution of Mechanical Engineers.t A drawing 
of the joint as tested has been publishedt and from 
its dimensions the following values of K, p, p,, and 
p: have been calculated : 


K = 1-5 x 10° from equation (22), page 419, ante, 
E = 13,400 tons per square inch, m = 4, 
a = 2-926 in., obtained by regarding the 
“centre of pressure ” of the joint face to be 
0-8 the width of the face from the bore. 
This has been taken to be, if anything, on 
the safe side. 


* The negative sign of the first term arises, of course, 
from the fact that a positive couple, i.e., a couple giving 
rise to axial compressive stress on the outside of the pipe, 
is clockwise, wh is -clockwise. 

+ First Report of the Pipe Flanges Research Committee . 
Abstracted in ENnGrvgeerine, vol. cxli, pages 243 and 
271 (1936). 








¢ ENGIneerina, vol. cxli, page 272 (1936). 








p 0-130 from equation (19), bk eo 
page 365, ante dl 4 

Py 0-353 from equation’(26) t 0-99 in., 
l 1-06 in. 

Ps 1-458 . (29) t 0-99 in., 
i 1-06 in., 
wu = 0-867. 

A 1-24 from Fig. 7 (page 420, ante), point P. 


Introduction of these values in equation (24) 
gives 5 (deflection in inches for one flange at bolt 
cirele) = 8-15 10°” W, where W is the total bolt 
load in lb. Or, for two flanges, and taking the 
deflection to be proportional to the distance from the 
“ centre of pressure *’ of the joint face, the approach 
of the two flanges measured at the outside is given 
by § where, 

é 2-388 10°" W (for flange fillet and pipe wall). 

The influence of the pipe wall and fillet may be 
seen by taking p, = 0 to give the value of 4 for 
flange and fillet ; and p, = 0 and p, = 0 to give 3 
for the flange alone. The following values are 


obtained ; 
8 4-492 10-8 W (for flange and fillet) 
a 6-16 10-8 W (for flange alone). 


These calculated values for a bolt load of 200 tons 
are shown plotted on Fig. 10, giving the results 
The deflection of the 
welded-on flanges being greater than that for the 
screwed and welded construction must be attributed 
to some deficiency in attachment in the former and 
good connection in the latter case. Consequently, | 
taking the screwed and welded flanges to approxi- | 
mate to the solid construction contemplated by 
calculation, satisfactory agreement exists between 
the results of calculation and experiment. The 
former will be slightly on the low side because 
the effect of axial compression of the flanges is not 
included. Its effect, however, can only be small 
with the liberal joint face areas used. There is a 
compensating factor in that the bolt loading has 
been taken to act at the bolt centre lines, whereas 
in the actual flanges it is likely to be slightly eccen- 
tric and nearer the pipe axis, thereby reducing 
slightly the deflection. 

A striking result of the analysis is its revelation 
of the important influence upon deflection of the 
fillet (taken to the bore) and of the pipe wall. 

Maximum Stress in Flange.—Equation (6), page 
364, ante, gives the maximum hoop stress ina plain 
drilled flange allowing for the bolt holes but neglect- 
ing their stress concentration effects. The relation- 
ship is directly applicable to loose flanges, but 
where the flange is in one with the pipe it will be 
remembered that the hoop stress occurring in a 
flange under a bolt loading W is the same as would 
occur in the flange without both fillet and pipe 
under a load W,. It was found that 

Ww, l 
W ~1+ Xp, + Ade 

From the standpoint of hoop stress in the flange, 
which is the determining consideration, the preceding 
equation gives the proportion of load carried by the 
flange extending to the bore. The relief afforded 
by the fillet and pipe is important. For example, 
in the case of the B.S.I. Table T, 8-in. bore joint, 
tested by the Pipe Flanges Research Committee, 
alt = 0-308, or the fillet 
flange of 69-2 per cent. of the bolt load. 

Modifying equation (6) to include for the effect 
of the fillet and pipe wall the corresponding maxi- 
mum hoop stress at the flange (the actual maximum 
hoop stress occurs outside the flange in the pipe 
wall) is given by 





of the Committee’s tests. 


and pipe relieve the 


3Wa 
1 ! i- 
12onr ri\m r; m rT, m 
f a | 1 (7) { d } ( d ) 
"3 5) s » 
1 
(30) 


(1 + Apy + Apyg) 

Equation (30) is a general relationship and includes 
the case of loose flanges, for which p, and p, are zero. | 
It is of interest as a representative example to | 
evaluate the stress f, for the B.S.I. Table T 8-in. bore 
joint for the case of a flange in one with the pipe as 
tested by the Pipe Flanges Research Committee, 
and for the case of a loose flange where the joint 
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face exists over the flanged pipe ends. The | and 
minimum bolt loading will be taken, i.e., a load pa 
corresponding with the steam pressure of 1,400 Ib. | =i 2 (approx.). 


per square inch acting to the outside of the joint | 





face. In the loose-flange case the joint face load Su mie * at! + x oe + 2V =| | 
would be greater because of the larger area of . wL ‘31 
face—probably not less than twice that of the joint | , eee — 
with the flanges in one with the pipe having the | Fy Pore B.S.I. Table T 8-in. bore joint, equation 
B.S.I. joint face. (31) gives 

S imax 1-443 f, 


For the purpose of the present evaluation, the | 
diameter of the joint face for the loose-flange joint | consequently, the maximum hoop stress for the 
is taken as 13 in., which represents a joint face | joint with fixed flange, which should be compared 
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sar) COS Total fladion of Flanges...inches 
of twice the radial width specified for the B.S.1.| with 6-46 tons per sq. in., given above for the loose 
joint. | flange, is 2-38 tons per sq. in. 

Taking for the loose-flange case, a 1-917 and| The preceding analysis for fjmax is, and indeed 
A = 1-4; and for the flange in one with pipe case,|}can only be, approximate. For one thing, it 
a= 2-926 and A= 1-24, the other quantities depends upon the assumption illustrated by Fig. 8 
being as specified or as already calculated, the|that the pipe wall may be treated as extending 
stresses f, for the two cases are given in the Table. | half way into the fillet. Evidently action of this 
kind occurs, and it is believed that the assumption 
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] | | 
Loose Flange in One | made cannot be far out. 
Flange with Pipe | d 
(T'o be continued.) 
| 
Maximum hoop stress in flange, 
tons per sq. in 6°46 1-65 


= . as | WELDED KLONNE WATERLESS 
With the same joint-face area as with fixed | GASHOLDER. 
flanges the stress f, for the loose flange is 4-22] By the courtesy of Messrs. Ford Motor Company, 
tons per sq. in. These stresses are minimum values, | Limited, Dagenham, a number of gas engineers were 
since the minimum bolt loading to maintain steam enabled to inspect, on October 18, 19 and 20, a Klonne 
tightness has been taken. The maximum hoop| Waterless gasholder, now in course of erection at the 
stress caused by bolt loading in a joint having Dagenham Works. This gasholder, which has a capacity 


: bc , oe of 2,000,000 cub. ft., is notable as being the first of its 
—— io hinge a the pipe occurs, as just noted, type in this country to be of welded construction. 
in the pipe wall. 


Its value in terms of the stress | [¢ has been supplied and is being erected by Messrs. 

f, can be obtained from the analysis used in Horseley Bridge and Thomas Piggott, Limited, 
deriving ps. Horseley Works, Tipton, Staffs, and the illustrations, 
Referring to the solution of equation (27), the | Figs. 1 and 2, on the opposite page, will give some idea 
of its general construction, Superficially this does not 
differ greatly from the riveted gasholder of this type, 


hoop stress in the pipe is a maximum when 5270 


i.e., when though closer examination shows a number of modifica- 
/3 tions in detail. As will be seen from Fig. 1, the shell is 

: = stiffened by vertical ribs and also at the horizontal 

nt? 2-5 < ¥ cay. plate points. The former consist of heavy joists and 


an _= ——— = 
vz D+C +84 V2 the latter of Tee bars. The joints lie on the centres 
u of both joists and Tee bars and are butt welded from 
on the inside, while the webs of all the members are 
is a small angle and therefore | welded to the plates at their edges, the joists having 

vs in addition widely-spaced riveting. ; 
The height measured from the bottom edge of the 


In actual cases 


, Mea 

very approximately Ji X and lowest strake to the top gallery is 185 ft. 3 in., and the 
2 diameter is 126 ft. The internal surface is, of course, 

; cylindrical, as shown in Fig. 2, and, as the internal 

x - . welds have all been ground flush with the plate, 1s 

ey re 2 very smooth. One of the modifications in design Is : 


Mt new form of piston packing which does not employ 
For the B.S.I. Table T 8-in. bore joint, x for a| liquid seal. The quality of the seal provided by it is 
maximum hoop stress has the value 0-23 in., or evidenced by the fact that, as is clear from the illustra- 


, ys ° =o : i ° > Dis is se S 8 -recti stage, this pro- 
(see Figs. 8 and 9) it occurs 0-73 in. from the flange, tion, the piston is used as an erection ye ‘ d - ) 
; ; 7 4 cedure being followed as the shell was extended U} 
1.e., Just inside the fillet. 


wards, the piston being supported on compressed air 
It will be seen from Figs. 8 and 9 that the maxi- | When completed, the gasholder will, of course, be roofed 
2y in. There are four railed galleries in the height, not 
Lé fi. counting the top roof gallery. The two galleries see? 
Introducing the value of y near the top of Fig. 1 are only temporary erecting stages 
0.5 The permanent galleries are reached by stairw 
easy gradient and an external lift to the ro 
process of erection. The means of internal a 
the piston top, at any position it may be in, wer 
2 visible, this construction naturally following t! 
/ pletion of the roof. It may be mentioned that 
C=4(L+)0,D= [4 (L +2) + i 6. cos ES inspecting the gasholder the several parties wi 
M V2 | ducted on an interesting tour round Messrs 
= 1 (approx.)| steel-works plant and car-manufacturing plant. 


mum hoop stress f,max is given by fimax 
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Fie. 1. GasHoLpDER DurRINnG ERECTION 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Presidential Address by Sir Joun EK, THoRNycROFT, 
K.B.E.* 

PRESIDENTS in recent years have dealt with such a 
wide range of subjects that it becomes increasingly 
dificult to find one on which to speak, which has 
not been adequately dealt with. It must always 
he the desire of a President at least to interest his 
listeners, if he is not in a position to give them any 
very useful information. I am sure there are some 
among you who have more knowledge and experience 
of things that I shall speak about than I myself possess. 
If I refer to them in rather general terms, and seem to 
miss material points, I hope you will not think that 
I underestimate their importance, and will forgive me. 
My predecessors, in their addresses, have frequently 
dealt with some subject with which they have been 
personally associated. There are, no doubt, good 
arguments in many cases for doing so, but, in my own, 
lam afraid I can only plead that I find it the easiest 
course. I have been fortunate in that I have not 
oly had opportunities of obsérving developments in 
marine engineering and shipbuilding, but have also 
seen the amazing development of the self-propelled 
road vehicles that has taken place during the last 
forty years, and had a little to do with some of it. 
lam afraid there will be many of the younger generation 
who will regard those of us who remember the days 
when there were only a few traction engines and steam 
rollers (preceded by a man with a red flag) on the road, 
ind many ships propelled with engines working with 
‘team at quite low pressures and using salt water in 
their boilers, as belonging to a very remote period, 
but I think some of the things we remember may 
be not very well known to the present generation, 
and they will find it useful to learn about them. 

While matters connected with motor vehicles are, 
no doubt, of interest to a much greater number than 
those who are concerned with ships and marine engi- 
neering, there are also many more qualified to speak 
about their development, and it has been suggested 
to me that members would like to hear something 
about torpedo boats. So if you will bear with me 
I will do my best to describe how they came into 
*xistence half a century ago, the alterations in their 
design which have taken place, and the cycles of 
change through which the methods of employing them 


* Delivered on Friday, October 22, 1937. 
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have gone. Those who arrive at the position of being 
your President necessarily have memories which go 
back a good many years. While I cannot claim to 
have had anything really to do with the building or 
designing of torpedo boats more than about forty 
years ago, I have a very definite recollection of being 
taken during a trial run on the Thames in H.MS. 
Lightning, getting on for sixty years ago, when she 
came back to the builder’s yard for some alterations. 
She was officially No. 1 torpedo boat of the British 
Navy. 

I think it is well known that the torpedo which caused 
the description “ torpedo boat ” to be employed was 
the Whitehead self-propelled one. Before it, explosive 
charges called torpedoes had been used to a small 
extent with ordinary boats, by being carried on the 
end of a spar, but the chances of obtaining successful 
results were very limited. With the possibility of 
sending a charge of explosive through the water, more 
or less like a projectile from a gun, it was obvious that 
a formidable means of attack had been introduced, 
and the best way of employing it had to be developed. 
High-speed boats of small dimensions (so that they 
would be small targets) were regarded as the best for 
carrying and discharging the torpedoes. At the time, 
the largest war vessels were relatively smal] and slow 
compared with those of the present day, and the fast 
launches and boats that were being built (mainly for 
pleasure purposes) were capable of smooth water 
speeds greater than most warships. So it was thought 
that by adapting them and building flotillas, a powerful 
means of attack and defence would be provided, with 
the result that most of the principal navies adopted the 
torpedo boat. Torpedoes having become an established 
weapon, apparatus for discharging them was fitted 
to the larger vessels as well, but was always regarded 
as supplementary to the main gun armament. 

Early torpedo boats were divided into two distinct 


| classes, boats which were supposed to be large enough 


to keep at sea, and on which the crews could live, and 
smaller craft (called second-class) which were carried 
on the decks of the larger warships like her other boats, 
and could be hoisted out to make their attack when 
the opportunity arose. The idea of taking flotillas 
of small boats for attack in distant places was developed 
and special carriers, or mother ships, of different designs 
were built. It must be remembered that in these early 
days the range of guns and rapidity of fire were not 
very great, and the torpedo boat was regarded as 
an undoubted menace to the battleship and cruiser, 


with the result that the Continental navies built | 
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them in large numbers, and the sea-keeping types were 
increased in size and speed from year to year. By 1892 
the French Navy had such large numbers that the 
British Admiralty came to the conclusion that it was 
necessary to build some considerable class of vessel 
specially to combat them (the torpedo gunboats and 
other classes having proved unsatisfactory), and 
decided that what was in reality a larger and faster 
torpedo boat, armed with guns, would be best for the 
purpose. For the want of a better name this class 
were called torpedo boat destroyers, or ‘‘ T.B.D.s.” 

Of course, foreign navies very soon began to build 
similar craft. The smaller torpedo boats were no 
longer built in any numbers and the destroyers were 
fitted with a powerful torpedo armament as well as 
guns, so that they were able to perform the old role 
of the torpedo boats as well as fight each other with 
their gun armament. By 1914 the destroyer had deve- 
loped to a vessel of about 1,000 tons and 30,000 h.p., 
carrying 4-in. guns and 2]-in. torpedoes. It is obvious 
that, during the thirty-eight years that had elapsed 
since the Lightning, the No. 1 torpedo boat of the 
British Navy, was built, mechanical engineers not 
only in this country but abroad must have been very 
actively employed to have produced boats equipped 
with so many new developments and giving such good 
performances. It is generally easier to experiment 
on a comparatively small scale. It certainly happened 
that all the major changes which have taken place in 
the propelling machinery of ships during the last half. 
century were first tried and developed in torpedo boats 
and destroyers. Closed stokeholds, forced draught, 
water-tube boilers, and steam turbines will occur to 
everyone. Later on I will say something about other 
things, and some of the difficulties that had to be 
overcome before they were successful. 

I will mention now two items which may seem rather 
trivial in themselves, but which were quite novel at 
the time they were designed for use with these first 
tcrpedo boats, namely, a window wiper for the conning 
towers, which acted in the same way as those in use 
on every car to-day, and a self-draining valve, which 
would allow the water to run out of the bilge when the 
boat was travelling at high speed, which ia fitted in 
enormous numbers in high-speed launches to-day. 
You may be interested to know how the idea of running 
the water through a suitable aperture in the bottom 
originated. Some of the very earliest torpedo boats 
had been in action, and rifle bullets (which were of 
considerable diameter in those days) were fired from 
the high side of the deck of the vessel which was being 
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attacked, down through the bilge plates of the torpedo 
boat. The torpedo boat succeeded in getting away, 
and those on board were surprised to find that, while 
there were a number of holes in the bottom of the boat, 
the water did not flow in when she was travelling at a 
high speed. Hence arose the idea of the patent of the 
automatic bilge bailer. 

While not overlooking the part played by the naval 
architect, I think mechanical engineers may be regarded 
as mainly responsible for the very great increases in 
speed and efficiency of ships that have been so remark- 
able in the last half century. It is worth mentioning 
that this may be regarded as the centenary of the 
Engineering Branch of the Royal Navy, as it is just 
100 years ago that the first Engineer-in-Chief was 
appointed. I am sure those of us who have had some- 
thing to do with the making of naval machinery would 
wish to pay a tribute to the part in ite development 
that has been played by those engineers of the Royal 
Navy who have had to test and operate the new 
inventions, not only under peace conditions but also 
in war. 

It may be well now to say a word or two about the 
torpedo. It is well known that Whitehead, having 
made one which was proved to work, offered the ex- 
clusive rights of his invention to the British Admiralty. 
It would seem that those in charge at the time had 
not very much foresight, as they rejected it. He 
succeeded, however, in getting several foreign govern- 
ments to take non-exclusive licences to make them. 
He then again offered it to the Admiralty, who felt 
that they must take it up. The first designs were rather 
crude. Their speed was low; only about 17 knots 
for a run of 600 yards or so, and their explosive charge 
was only about 30 or 40 Ib. of guncotton. By 1881 the 
range had been increased to 1,000 yards at 18 knots, 
and the explosive charge increased to 80 lb. Until the 
gyroscope was made use of, about 1909, to keep the 
torpedo on a straight course, it was not really a very 
reliable weapon. It was not unknown, in the early 
days, for the torpedo to turn back towards the vessel 
that had discharged it. As a result of twenty-five 
years or so of development, the 18-in. model became 
not only reliable, but possessed greatly improved 
characteristics ; it carried a charge of over 150 Ib., 
and was capable of a speed of 35 knots over a range of 
4,000 yards. Then a sudden great improvement 
in range and speed was obtained by a very important 
change in the way the compressed air carried by the 
torpedo was employed to drive it. Instead of simply 
passing it through a reducing valve to drive the engine, 
it was made to burn oil and evaporate water, and so 
to produce superheated steam which, with the products 
of combustion, drove the engine. This more than 
doubled the range and again increased the speed. 
By 1914 the 18-in. torpedo was in general use, but in 
addition there was a 2l-in. model weighing about 
1} tons, and carrying a heavier charge of explosive 
which had a range of up to 10,000 yards. 

The launch Miranda, built in 1870, and a rather larger 
boat, the Gitana, built a year or two after, may be 
looked upon as the forerunners of the torpedo boat. 
The Miranda had a speed of 18 m.p.h., which was 
about double that of the average launch of the same 
dimensions. Inasmuch as she was non-condensing, and 
the draught was produced by the blast in the funnel 
and the boiler fed by an injector, her machinery was 
very similar to a locomotive. Sister boats were used 
in the Russo-Turkish War in 1876. The Lightning, 
the No. 1 torpedo boat of the British Navy, was a 
mere modification of the Gitana. She had, of course, 
to work in salt water, and necessarily had surface 
condensing machinery, which meant much more 
elaborate arrangements. At that time the majority 
of marine boilers worked with salt water, which is 
quite possible up to a pressure of 50 or 60 Ib. per square 
inch. But with pressures of over 100 lb. per square 
inch, it is impracticable, not only owing to the deposit 
of salt which takes place at the higher temperature, 
but also because at high rates of evaporation the boilers 
prime. The use of fresh water necessitated a surface 
condenser and, as no blast was available to force the 
fire, air had to be forced by a centrifugal fan into the 
closed stokehold. The Lightning was a vessel 81 ft. in 
length, of 400 i.h.p., and about 30 tons displacement, 
and a speed of 184 kiots, the engines running at 350 
r.p.m. To give this performance about 100 Ib. of coal 
per hour were burnt per square foot of firegrate with a 
forced draught of about 6 in. of water pressure. Of 
course, a good deal of fuel was blown up the chimney 
with the ash, so that the efficiency of the boiler was 
not very high, but as the primary object was to obtain 
high power with low weight, it was considered worth 
while to sacrifice efficiency. 

For ten years or so after the Lightning was built 
there was no great change in the design of machinery, 
but the size and power were increased, and, after 
having shown what could be done with these small 
craft, the same sort of practice was applied to much 
larger vessels. The locomotive boiler, which at first 
seemed satisfactory in boats, soon began to show its 





disabilities, and, while those fitted in torpedo boats 
gave a good deal of trouble due to leaky tubes, those 
fitted in larger vessels were bad failures. Patents 
were taken out for means of protecting the stokers 
from being burnt or scalded when a bad tube leak 
occurred. The most successful arrangement was to 
fit ashpit doors which were opened by the pressure 
of the air, and, in the event of a back draught being 
caused by a leak in the firebox, closed tightly so that 
flames or steam could not readily get back into the 
stokehold. A special duct was led from the ashpit 
to the deck with a door secured in such a way that a 
sudden increase of pressure under it made it open and 
afforded an escape for the steam and gases. The device, 
of course, was useless for the protection of the stokers 
unless the firedoor of the boiler was closed, but good 
care was taken to have the firedoor open for the shortest 
possible time. The method was for one man to open 
and shut the door while the other threw in the coal. 
I mention these details as I think they show pretty 
clearly that leaky boilers were more or less an everyday 
occurrence. 

Possibly the departures which were made from 
ordinary locomotive practice to get the boilers to fit 
into the ships spoilt them in the first instance, but there 
is a very great difference between the conditions of 
running of a locomotive, which seldom works for more 
than an hour at full power, and of marine engines, which 
are expected to continue to work at full power for long 
periods. Apart from the trouble due to leaky tubes, 
there was another which does not seem to occur often 
with locomotives. After several hours the tube ends 
became choked with an accumulation of fused ash to 
such an extent that it was impossible to get anything 
like full power out of the boilers. Probably the oil und 
grease which found their way into the boilers were 
among the principal causes of leakage by keeping 
the water away from the tube plate and causing it to 
become overheated. The engines were always run 
without intentional cylinder lubrication, but it was 
impossible to prevent a certain amount of oil from 
working in through the various piston and valve rods, 
and no effective feed-water filter existed. With a 
view to running without lubrication, the piston rings 
were made of a special mixture of copper and tin which 
produced a material rather like bell metal. I do not 
know if it is used at all now, but thirty or forty years 
ago, what were known as “ Perkins’ metal rings ” 
were very widely used and gave excellent results. They 
wore to a certain extent, of course, but never seized 
or cut the cylinders. 

In 1885 torpedo boats were fitted with water-tube 
boilers. The results were so successful that it was 
soon recognised that the locomotive boiler was no longer 
good enough for torpedo boats, and experiments were 
commenced in this country and on the Continent with 
different designs of water-tube boilers. Water-tube 
boilers had, of course, been tried for marine work 
long before, but had always failed from one cause 
or another. At the present day it seems difficult to 
realise that it was impossible to get good solid-drawn 
tubes, and, while lap-welded tubes might be all right 
for a trial trip, they were found to corrode and lasted 
a very short time. To get over this difficulty brass and 
copper tubes were tried, but they did not prove satis- 
factory and there was a return to steel. By degrees 
the tube makers learned to make good tubes, and, in a 
few years, water-tube boilers became the standard 
practice for all torpedo boats and similar craft. About 
21 knots or 22 knots was the best speed which had 
been obtained with locomotive boilers ; the introduc- 
tion of the water-tube boiler at once increased it to 
26 knots. The trouble with locomotive boilers had not 
encouraged builders greatly to increase steam pressures, 
but, with the success of the water-tube boiler, pressures 
were at once put up and triple-expansion engines came 
into general use. 

The first ships of the destroyer class that I have 
already mentioned were built in 1892; the Daring 
and Decoy, Havock, and Hornet were the first of them. 
They were vessels of about double the size and power 
of torpedo boats, had twin-screw machinery developing 
about 4,000 h.p., with a nominal speed of 27 knots, 
but the best of them considerably more. The machin- 
ery was of the four-cylinder triple-expansion type with 
three or more water-tube boilers. It was during the 
development of designs of these boats, and of the 
30-knot class which followed, that automatic feed 
regulation as we now know it was first successfully 
applied to marine boilers in this country. I think 
if I read to you an extract from a paper read before 
the Royal United Service Institution in 1895, in which 
the engine and boiler rooms of torpedo boats and des- 
troyers were referred to, it will help you to realise the 
conditions then. Making a comparison between the 
attention which it was necessary to give to the high- 
speed highly stressed machinery in the torpedo boat with 
that of slow-running engines, the writer said: “ Any 
want of adjustment in the engine can be detected by 
sound, by feeling, or by sight, and this is the order 
in which the senses are of importance for the engine 





driver. In the slow movement of the engine all the 
sounds can be identified, the motion is not so rapid as 
to prevent any part from being felt with but little danger 
to the skilful hand, and it can be seen at what part 
of the revolution any particular new noise takes 
place; in this way its cause may often be detected 
and a suitable remedy devised. 

“If we turn from this comfortable-working heavy 
engine to the high-speed torpedo-boat engine working 
at its highest power, we then note that the sound in 
the engine room is confused by the addition of a number 
of auxiliary engines, each adding its own particular 
series of sounds to the now at least three cylinders of the 
main engine, and all these engines making a confusion 
which is further complicated by the fact that the 
auxiliary engines in their rate of working keep no 
constant ratio to each other or the main engines; 
they may be considered as part of an orchestra having 
a separate conductor for each instrument. Now take 
the next important sense for the engine driver feeling. 
The engines are revolving, say, 400 revolutions in a 
minute, and the important moving parts must be 
touched by the fingers, and any change of temperature 
detected promptly. If this is not done heating may 
ensue, which may oblige the engines to be stopped. 
In this rapid working the eye is even put to a great 
disadvantage. The motion is so rapid that no particu- 
lar position of any working part can be assigned to 
it, while spray of water and oil is thrown in the eyes 
and the vision temporarily impaired. 

“ However, this description only applies to running 
at the highest speed, for when the speed is reduced 
to that used for ordinary cruising, the stresses on the 
parts are so smal] that the complicated machine has 
few parts which require special] attention, and all comes 
under easy control. In the stokehold, also, there is a 
great contrast between full speed and cruising. The 
latter only involves the use of, perhaps, half the boilers, 
working so easily that the fires are dull and continue 
to do their work without any attention. At full 
power the firing scarcely ceases, and the forced draught 
gives such a high temperature in the furnaces as to 
render the light blinding and painful to the eyes, 
making the use of coloured glass necessary to protect 
the eyes when examining the furnace to see in what 
part the fuel is most required. The space for stoking 
is limited, and the coal bunkers, being small, cannot 
afford convenient room for the coal being rapidly 
trimmed for them. The very large amount of air 
passing through the stokehold causes the coal dust to 
be carried about so as to be most unpleasant. In all 
this dust and hurry the water level and steam pressure 
must be attentively watched, and we owe much to our 
stokers for performing these duties, which are of the 
first importance for the speed and safety of the boat.” 

Open engines running in stokeholds full of coal dust 
were unpleasant things, and so it was not unnatural 
that the first auxiliary engines to be built enclosed 
and fitted with forced lubrication were for the forced- 
draught fans. It now seems difficult to realise that 
in those days ships of the Navy were not generally 
electrically lighted. Oil lamps were not easy to keep 
alight in the draught of stokeholds. It was, of course, 
very desirable to be able to see the water gauge glass 
when, at full power, the total contents of the boiler 
would be evaporated in 10 minutes. I believe the 
destroyer stokeholds were about the first to be electri- 
cally lighted. Shortly before the change-over to 
turbines, torpedo boats were built with the main engines 
enclosed and fitted with forced lubrication. Had 
not the turbine arrived there can be little doubt that 
this would have been general practice, notwithstanding 
the increased weight and height which were required. 
The importance of having well-balanced engines in 
these light craft will be appreciated, and it was on this 
account that different designs of four-cylinder triple- 
expansion engines were employed. As a result the 
Yarrow-Schlick-Tweedy method of balancing was 
soon employed for large warships and other vessels 
as well. A great deal was learned about screw-propeller 
design from the destroyer trials, and it was during 
these trials that the conditions governing what is now 
known as cavitation were clearly established. In order 
to keep down the weights of both hull and machinery, 
steel which was then considered of high tensile strength, 
instead of the material classified as mild steel, was used 
before it was considered acceptable for any larger 
vessels. 

(To be continued.) 








Tue Late Mr. Ropert Pease.—We note with regret 
the death of Mr. Robert Pease, which took place at his 
home in Darlington on October 20. Mr. Pease, who was 
works manager of Messrs. Ashmore, Benson, Pease and 
Company, Limited, Parkfield Works, Stockton-on-Tees 
was the son of the late Mr. Edward Lloyd Pease, one 
of the founders of the company, who died in 1934, and 
resided with his mother at Hurworth Moor, Darlington 
Mr. Pease was at business a fortnight before he passed 
away and his death came in the nature of 4 shock to 
his colleagues and friends. 
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A CONTINUOUS HARDNESS TEST: 


PERIODIC HARDNESS FLUCTUA- 
TIONS.* 


By Epwarp G. HEeRBert, B.Sc., M.I.Mech.E. 


A new hardness test described below has been 
developed, which produces automatically a permanent 
record of hardness changes occurring in metals during 
ageing. The basis of the test is a scratch or groove 
formed in a slowly traversing specimen. The usual 
type of scratch test being unsuitable for exhibiting 
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instant during the ageing period. In particular, the 
continuous hardness test is intended to facilitate the 
further study of those periodic fluctuations of hardness 
which occur in metals whose structure has been recently 
subjected to drastic mechanical, thermal, or magnetic 
disturbance. 

A study of periodic hardness fluctuations has been 
described by the author.* The method adopted was 
that of making tests with the Pendulum hardness 
tester at close intervals of time over as long a con- 
tinuous period as was practicable, usually 10 hours to 
14 hours. This process, though efficient, is laborious, 
and is subject to limitations especially in the period 
covered, since the fluctuations in question may persist 
for several days and nights, or, indeed, for weeks. 
To pursue the study of these phenomena and to facilitate 
the study of age-hardening, which is such an important 
attribute of modern light alloys, it was desirable to 
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traverse can be shortened or extended without limit by 
suitable gearing. A load w and a movable poise f are 
mounted on a beam g, graduated in kilograms, and 
supported at one end on the long knife edge h. A groov- 
ing tool j is attached to the beam and, passing through 
the hole in the bush d, rests on the traversing specimen 
with a pre-determined load. The effect is to produce in 
the specimen a scratch or groove whose dimensions 
(depth and width) measure the hardness of the specimen 
at each instant during the time of traverse. The groove 
is thus a permanent record of any hardness changes 
which may have occurred during that time. 

In a recent development of the apparatus, the 
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‘geing changes, a new test is introduced in which a 
= is rolled by a rotating ball. This test is shown 
he * susceptible to changes of hardness due to work- 
ea and age-hardening, and the results are 
hand ye xpee ssed in Brinell hardness. The continuous 
f — “s tcst 1s used to investigate periodic fluctuations 
= following magnetic and thermal disturb- 
—. "he periodic fluctuations are attributed to 

romagnetic pulsations in the atomic structure of 
the metal. 
can ae a continuous hardness test is to 
itpiatien ans anges of hardness, and of physical 
pores - — with hardness, which may occur 
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produce a hardness test 
which should be auto- 
matic, continuous, and 
capable of producing a 
permanent record covering 
as many days or weeks as 
might be desired. 





a 40 The apparatus which 
has now been developed is 
shown diagrammatically 

in Fig. 1. Thespecimen a, 1} in. in length, is mounted 


in a carriage b, consisting of a shallow brass box 
containing a corrugated strip of lead and a mass of 
plasticene. The specimen, lapped flat and polished, 
is pressed into this matrix, which holds it firmly and is 
capable of withstanding pressure. The carriage con- 
taining the specimen is pressed upwards by the loaded 
ball-bearing c against the flat surface of a hard-steel 
bush d, rigidly mounted in the apparatus. The carriage 
is suitably guided and is moved longitudinally by 
the feed screw e, rotated by clockwork and making 
one revolution per hour. The pitch of the feed screw 
is , in., and the time occupied in traversing the 
specimen from end to end is 66 hours. The time of 


* Proc. Roy. Soc., A, vol. 120, page 265; Metallurgial, 
vol. 4, pages 9 and 47 (1931); ‘ Ageing of Tool Steel,” 









Proceedings I.Mech.E., vol. 124, page 645 (1933). 
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traversing specimen and the grooving tool are immersed 
in a bath of oil, electrically heated to a temperature of 
200 deg. or less, the temperature of the bath being 
controlled by thermostat. The purpose of this is to 
study the effect of temperature cn the periodicity and 
amplitude of hardness fluctuations, and in particular to 
record changes of hardness occurring during the 
“ artificial ageing ” of Duralumin and other light alloys. 

The scratch test for hardness is well known. It has 
been investigated by Hankins* who used a loaded 
diamond with an angular cutting edge. Many experi- 
ments have been made in continuous hardness testing 
with angular scratching tools, but these have given 
no satisfactory results. The action of the angular 
tool is that of a double ploughshare, displacing metal 
from the furrow and depositing it in a ridge on either 
side. This drastic deformation of the metal so 
changes its characteristics that the dimensions of 
the scratch may have little correspondence with the 
properties of the metal in its original undeformed state. 
This has been confirmed by Tamman and Tampke,t 
who, using a gramophone needle under loads of from 
55 gr. to 125 gr., found that the width of the scratch was 
unaffected by the degree of work-hardening previously 











* Hankins, Proceedings I.Mech.H., 1923, Part I, page 
423. 

+ Zeitschrift fir Metallkunde, vol. 28 (11), page 336 
(1936). 
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applied to the specimen. They surmise that the | 520 deg. C. and quenching. The test was made with 
seratching tool work-hardens the metal to its utmost | 1l-mm. ball and 5-kg. load. The large circles are the 
capacity and measures the hardness thus artificially | results of Brinell measurements made at }$ hour, 
induced by the test itself. This is in contradistinction | 5,24, and 48 hours after quenching. The small circles 
to the Brinell and other indentation hardness tests, | are Brinell hardness calculated from the width of the 
which do indeed work-harden the metal, but only to | rolled groove, multiplied by the factor 0-875, to convert 
a moderate degree, so that these tests are capable of | to equivalent Brinell diameter. The scanning of the 
giving an indication of the degree of work-hardening| groove shows the characteristic fluctuating age- 
previously existing. Tamman and Tampke further| hardening of Duralumin and the four Brinell measure- 
proved that the scratch test as applied by them was/| ments lie on the curve. Thus the new rolling test, 
incapable of showing any increase in the hardness of | unlike the scratch test, is susceptible to the age- 
Duralumin in the course of its age-hardening. hardening of Duralumin. 

As the scratch test with angular and pointed tools Continuous Testing of Hard Steel.—The depth of 
seemed incapable of giving any useful information | groove produced in hard steel by a l-mm. sphere under 
about ageing changes, a new method of testing was|a load of 5 kg. is of the order of 0-001 mm. To record 
developed. autographically the variations in a dimension of this 

The Rolled Groove Test.—In this method a steel ball, | order would require a high magnification and undesir- 
i mm. in diameter, is placed in a hard-steel socket | able elaboration. The width of the groove produced 
illustrated in Fig. 2. The bal] rests in a highly polished | under these conditions is of the order of 0-1 mm., and 
spherica] cavity, part of which is cut away to reduce | the process of scanning such a groove projected at 
friction. Under the combined vertical load and hori-| 100 magnification presents little difficulty. Continuous | 
zontal traversing force the ball penetrates the surface of | hardness tests in hard steel are made with a rigidly | 
the specimen and, rotating, rolls a groove in it. The | mounted diamond having a hemispherical surface of | 
ball is slightly roughened by etching with nitric acid to| 1 mm. diameter, under a load of 5 kg. This form of 
give it a grip on the specimen and to obviate slip, while | grooving tool has been used by O’Neill.* The rolling 
the etched ball forms a groove with a matt surface | test has not been applied to hard steel as no complete 
easily distinguished under the microscope. The rolling- | diamond sphere was available. The stationary diamond 
ball test is, in effect, a continuous Brinell test, and the | produces a well-defined groove with little ridging. 
groove constitutes a permanent record of hardness! Fig. 6 shows a groove produced in hard steel by a 
changes occurring during its formation. | 1-mm. diamond under 5-kg. load, and the corresponding 

In view of the results of Tamman and Tampke and | Brinell impression made with the same diamond under 
others, it was desirable to ascertain whether the new| this load. The conversion factor is 0-91. 
test is susceptible to changes of hardness due to work- 
hardening and age-hardening. Figs. 3 and 4 show two | 
typical results and serve also to illustrate the two| I. Thermal Disturbance.—In Fig. 7 is shown the 
methods used in recording the results of the tests. result of scanning a groove formed by a 1-mm. diamond 

A specimen of mild-steel wire was work-hardened | under 5-kg. load in high-speed steel. The periodic 
locally in two regions by pressing into it a steel cylinder | fluctuations are the result of “ secondary heat treat- 
placed at right angles to the wire. Two cylindrical | ment” for 30 minutes at 575 deg. C., and quenching 
indentations were thus made in the specimen, which was | in water. Three width measurements of the groove 
then filed flat, the indentations being just eliminated,| were made at each hourly period during 48 hours 
and polished. The specimen was mounted in the | immediately after quenching. The periodicity of 
apparatus, Fig. 1, and a groove was formed in it with| the fluctuations increases from 10 hours to 16 hours 
the 1-mm. ball under a load of 5 kg., and an autographic per cycle. This result is similar to those obtained in 
record was made of the depth of the groove. a previous research,t when it was shown that the | 

Referring to Fig. 1, it will be understood that the | fluctuations originate (at a more rapid rate) when the | 
plane of contact between the flat surface of the bush d| specimen is actually in the furnace undergoing heat | 
and the flat surface of the specimen pressed against it | treatment. They slow down on cooling to atmospheric | 
constitutes a plane of reference. The depth of the | temperature, and thereafter tend to slow down further | 
groove is the degree of penetration of the grooving tool | and to damp out. 
below this plane of reference, and any variation in| Another instance of fluctuations caused by thermal | 
depth causes a corresponding movement of the lodd| treatment has been shown in Fig. 4. The general | 
bar g. By means of a tilting mirror, the image of a| increase of hardness in the age-hardening of Duralumin 
cross wire is thrown on a revolving drum covered with | is attributed to the precipitation of certain constituents, | 
photographic paper and driven by an electric clock. but this can scarcely account for fluctuations of hardness | 
Thus movements of the load bar corresponding to| including temporary softening. It is believed that 
changes of depth and of hardness are autographically 


periodic fluctuations due to thermal disturbance are 
recorded. Magnification of 1,500 to 4,000 is used, and | superimposed upon a steady rise of hardness due to | 
the apparatus is installed in a cabinet whose tempera- 


| precipitation, the two independent processes resulting | 
ture is controlled by thermostat. The source of light 


in the fluctuating rise. 
is interrupted at intervals of } hour so as to produce a II. Magnetic Disturbance. 
time seale on the diagram. Fig. 3 is an autographic | fluctuations of hardness in high-speed steel following | 
record of the depth of groove and of the hardness of | magnetic disturbance. The specimen was passed three | 
the specimen of steel wire which had been locally | times over a 3 mm. gap in an electromagnet, the flux in | 
work-hardened in two places as described. The record | the gap being 17,500 gauss. A groove was made with | 
shows the increased hardness where the indentations | l-mm. diamond under 5-kg. load during 48 hours after | 
had been made, and, incidentally, shows that the | magnetic treatment. Fig. 8 shows on an extended | 
maximum hardness did not occur in the centre of the time scale the result of scanning the first 10 hours at | 
indentation, where it was deepest. Thus the new test, | intervals of 15 minutes, and Fig 9 the complete test. 
unlike the scratch test, is susceptible to work-hardening | The rather sudden increase of periodicity from 2} hours 
effects. Fig. 4 shows an age-hardening curve of | to 19 hours per cycle is unusual. A more gradual 
Duralumin by scanning the rolled groove. slowing down is generally met with. 

Scanning the Groove.—In many cases, and particularly III. Alternating Field.—Fig. 10 shows the fluctuations 
in that of hard steel, it is convenient to measure | induced in high-speed steel by an alternating magnetic 
hardness by the width rather than the depth of the field. The specimen, previously magnetised and aged to 
groove. A transparent scale graduated in hours is stability, was placed for 3 minutes across the gap of a 
attached to the specimen alongside the groove, so that | demagnetiser fed with alternating mains current at 
the hourly graduations can be read together with the | 230 volts, 50 periods. The resulting fluctuations, 
corresponding width, when the groove is projected at | initially rapid, slowed down to a periodicity of 12 hours 
100 magnification on the screen of a metallurgical per cycle and appeared to have damped out 40 hours | 
microscope. In order to convert the width of the | after the disturbance which caused them. 
groove into Brinell hardness the ball is allowed to rest| Nature of the Fluctuations.—A large number of cas¢ s| 


on the stationary specimen for 30 seconds under the|of periodic hardness fluctuations have now been | 
have general characteristics 


load of 5 kg., 80 as to form an indentation from whose | investigated, and all 
diameter the Brinell hardness can be calculated. Three | similar to those in Figs. 7 to 10. They have been| 
induced by thermal, magnetic, and mechanical dis- 


such Brinell impressions are made at the commence- 

ment of the test, and at the end, and at one or more | turbances of the metallic structure, and, no matter | 

intermediate positions during the test. A rolled| which of these three methods of disturbance has | 

groove and one Brinell impression (x 100) under the originated them, they have the same general character, | 

same conditions of 1-mm. ball and 5-kg. load, are shown | similar periodicity and amplitude, and they have the | 

in Fig. 5. | further attribute in common that they can be stabilised | 
The ratio between the diameter of the Brinell| at either a maximum or a minimum phase by placing | 

impression and the width of the contiguous portion of : 

the groove constitutes a conversion factor, by means 

of which the width of the groove at any point can be | 

converted to equivalent Brinell diameter and hardness. | 

In seanning the groove, three width measurements are | 

made at stages of one hour or less. The average width iene a 

is converted into Brinell hardness and plotted on | «+ rie Hardness of Metals and ite Measurements, 

time base. Fig. 4 is the result of scanning a groove | page 146 F 

rolied in Duralumin after heating for 30 minutes at + loc. cit. 
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Figs. 8 and 9 show the 








the specimen for a few minutes in a constant magnetic | 
field. The view is therefore taken that the fluctuations | 
are electromagnetic, and as such they may be regarded 
as an extension at the low-frequency end of the long | 
series of electromagnetic pulsations of which heat, light, | 





| of the resulting fluctuations. 


| is given some prominence in the brochure. 


and wireless waves are the most familiar examples. 
They are most conveniently exhibited and studied as 
changes of hardness in metals, but hardness, though 
easily measured, is an indeterminate property, never 
completely defined. Hardness changes must be 
regarded in this connection as evidence of changes of 
an unknown but probably fundamental character in 
the atomic structure of matter. 

Although the present work is confined to a study of 
hardness changes, there is accumulating evidenc 
of periodic fluctuations of other physical properties of 
metals. Thus, R. W. Bailey shows* periodic fluctua. 
tions in steel, attributed to changes in the modulus of 
elasticity, which appear to have persisted for 500 hours 
with a periodicity of the order of 200 hours, and other 
instances of apparently periodic changes have been met 
with. 

The principal aim of the researches now in progress is 
to establish definite relationship between various 
specific disturbances and the periodicity and amplitude 
In this way it is hoped 


| to control the incidence of maxima and minima with 


a view to stabilising selected phases and rendering 
permanent some useful changes in the properties of 
metals. It is hoped that, in the course of the research, 
further light will be thrown on the intrinsic characte: 
of the phenomena. The new method of testing and 


| recording hardness changes has already proved its 


value. 








THE RECONDITIONING OF WORN 
RAILS BY THE OXY-ACETYLENE 
WELDING PROCESS. 


Tue increased intensity of the traffic on many 
railways during the past few years, coupled with the 
tendency to adopt progressively heavier rolling stock, 
has led to more rapid wear of the rails in the track. Rail 
ends and crossings and points are, of course, subject 
to particularly severe wear in service, and a method of 
restoring their original contour is that of depositing 
suitable metal on the worn part in situ by means of 
the oxy-acetylene blow-pipe. This method has been 
investigated by a number of administrations and firms, 
among which is Messrs. La Société L’Air Liquide, 
75, Quai d’Orsay, Paris, who have recently issued a 
brochure entitled Le Rechargement des Voies Ferrées 
au Chalumeau Oxy-Acétylénique. This contains parti- 
culars not only of the process employed for building up 
worn rails, but also some data regarding the weld metal 
advocated. This, to which the name Altor has been 

iven, is an alloy steel, low in carbon but containing 
chromium, manganese and other added elements, 
which, it is stated, impart to the finished deposit a 
Brinell hardness of from 280 to 300. This weld metal, 
it is claimed, does not readily oxidise, and bonds 
easily with the rail steel, forming a non-porous deposit 
containing no blow-holes and having a regular crystal 
structure. 

When building up a worn rail, all exfoliations and 
displaced and worn metal are cut away by means of a 
chisel or are removed by melting with the aid of the 
blow pipe. The surface of the rail steel is then melted 
and the welding rod metal deposited in thin layers either 
transversely or longitudinally, according to the length 
of rail under repair until the required thickness 1s 
obtained. Finally, the deposit is hammered while 
being maintained at a forging heat of between 800 deg. 
and 1,200 deg. C. This hammering, it is emphasised. 
is carried out in two stages, in the first of which light 
blows are given to the deposit using a hammer 
weighing 500 grammes, this treatment refining the 
grain of the deposit. The object of the final hammering, 
which is carried out using a 4-kg. to 5-kg. hammer, 
in conjunction with a flatter, is to give the deposit a uni- 
form and smooth surface, and to restore the rail as 
nearly as possible to its original contour. During the 
building up process a few spadefuls of earth are thrown 
on to the sleeper beneath the rail to protect it from the 
heat of the blowpipe flame. 

The use made of the process in various countrie® 
It is stated 
that most progress has been made in the United States, 
where the oxy-acetylene process of reconditioning 
rails was instituted in 1918 and has now been adopted 
by nearly all the railway companies. In Poland the 
process has been in use for the past six years and is 
now firmly established. As a result of exhaustive 
tests extending over several years, the Japanese ane 
Portuguese railway authorities have both dopted 
the process and have already carried out numero 


|repairs to their tracks. Experiments are votivels 
being pursued in several other countries, including 
eresting 


Italy, Luxemburg and Belgium, and it is inter 
to note that, in the latter country, upwards of 1,0" 
worn points on the light rural railways, or chemins @ 
fer vicinaux have been reconditioned by the ox! 
acetylene process. 


*R.W. Bailey, Proceedings I. Mech. E., vol 121, pas 
146 (1935). 
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THE ERITH CARBONISING PLANT 
OF THE NATIONAL COKE AND OIL 
COMPANY. 


A RECENT publication of the Fuel Research Board* 
gives a report of a test made from January 26 to 
February 9 upon the Erith carbonising plant of Messrs. 
The National Coke and Oil Company, Limited. The 
process consists essentially of carbonising a paste of 
coal and oil for the production of coke and motor 
spirit, with Diesel oi] as a by-product. The plant 
is a unit of commercial size, consisting of four mild- 
steel rotary retorts externally heated by means of 
the gas produced in the process, augmented by pro- 
lucer gas. The material carbonised is approximately 
a 50:50 mixture of finely-crushed coal and oil in the 
form of a paste. A single coal or blend of coals is 
sed, and the oil is that produced in the process, 
ifter removal of light spirit by distillation, together 
with creosote oil, recovered wash oil and high-tempera- 
ture topped tar. The large coke produced is sold as a 
fuel for the open domestic grate, while the smal! cokes 
(below } in.) is briquetted with pitch and the briquette: 
wre sold for household and central-heating purposes. 
Crude light spirit, obtained from the gas by scrubbing 
with gas oil, is mixed with crude spirit obtained by 
distillation of the liquid products from the retorts, 
and the mixture is refined and sold as motor spirit. 
Diesel oil is obtained by mixing a portion of the 
recovered wash oil, from the multi-film washer, with 
controlled portions of the residue obtained from distilla- 
tion of the mixed washed spirits and the higher-boiling 
fraction from distillation of “‘ rich oil” obtained by 
fractional condensation. 

The raw coal is crushed, dried by hot flue gases 
abstracted from the retort settings, and is pulverised 
before mixing with oil. Three coals used as a blend 
in the tests were Durham gas coal (strongly caking), 3 
parts ; Scottish washed singles (weakly caking), 1 part ; 
and Nottinghamshire cannel (weakly caking), 1 part. 
The blend was pulverised and showed 15-1 per cent. 
on a 72-mesh B.S. Test sieve, with 57-0 per cent. 
passing a 240-mesh B.S. Test sieve. The large particles 
remaining On the 72-mesh sieve were almost entirely 
cannel. After mixing with oil the coal paste was 
charged into one of four retorts through 2-in. pipes 
terminating in water-cooled nozzles, used to prevent 
choking by carbonisation. The gas offtakes from 
the rotating retorts are at the same end as the coal 
feed and are also water cooled. The retorts themselves 
are water gas-welded steel cylinders of Continental 
origin, each being about 50 ft. long by 5 ft. in diameter, 
and about 1} in. thick. Each end is swaged to be 
approximately hemispherical. The axes of the retorts 
are inclined at 3-25 deg. to the horizontal, equivalent to 
a slope of about § in. per foot from the paste feed end to 
the coke-discharge end. Each end of the retort is pro- 
videl with a steel tyre running upon two rollers, the 
thrust being taken by an additional conical roller at the 
feedend. The retorts are set in brickwork, and between 
the retort and the setting is a space of volute form 
running its whole length, and completely surrounding 
the retort, except for a long narrow brick tongue 
projecting horizontally from the wall and almost 
touching the retort. Fifteen specially designed Bray- 
shaw burners, evenly spaced along the retort, project 
partially aerated but long and luminous flames into 
the volute space below the tongue. The heating gas, 
which is of somewhat variable composition, is a mixture 
of the gas made in the process augmented by producer 
gas. Temperature control is by thermocouples set 
in the annular space outside each retort. Carbonised 
material adheres to the retort surfaces, and each retort 
contains a “* breaker ” consisting of a solid steel cylinder, 
about 9 ft. long and 3} in. in diameter, carrying four 
rows of chisel-shaped projections about 4 in. long and 
spaced 9 in. apart. In spite of the action of the 
breakers there is a certain tendency for the coke to 
build up in the retort and it is customary to scurf 
the retort for a period of about three hours once a 
week. This process merely consists of running the retort 
without any paste feed while discharging coke. 

The gas evolved during carbonisation leaves at the 
feed end of the retort. It is cooled by standard methods, 
the heavier oils passing into the hot-oil well from 
which is drawn the oil for making the coal-oil paste, 
and the lighter tars into the rich-oil tank, the contents 
of which are subsequently distilled forspirit. The cooled 
gases pass through an exhauster and thence through a 
multi-film washer into a 100,000-cub. ft. gasholder, 
where they are mixed with producer gas for use in 
heating the retorts. The products obtained from the 
gas leaving the retort are thus effluent liquor (discharged 
to waste), heavy tar, light tar, and spirit washed 

m the gas. 

Creosote oil is purchased from outside sources and 


Pl Report of Test by the Director of Fuel Research on the 
4 - of the National Coke and Oil Company, Limited, at 
ruth, Kent. Department of Scientific and Industrial 


Research. HM. Stationery Office. Price ls. net. 


is run into the rich-oil tank. The contents of this 
tank are distilled for spirit, and all the heavier material 
below the spirit fraction is run into the hot-oil well. 
Into this well is also run any producer-gas tar that 
happens to be recovered from the producers, and a 
small quantity of topped high-temperature tar, which 
latter, it is claimed, assists in conveying to the paste 
the property of adhering to the wall of the retort in a 
comparatively thin layer so that it is uniformly car- 
bonised and coked before reaching the breakers, by 
which it is removed from the walls of the retort. The 
washing medium used for stripping the gas in the multi- 
film washer is gas oil, purchased from external sources. 
At regular intervals, part of the recovered wash oil is 
tapped off after the rack cooler and supplied to the 
hot-oil well; further quantities are also withdrawn 
from time to time from the same position and run to a 
storage tank, from which it is later blended with a 
portion of the high-boiling fraction from the distillation 
of the rich oil and with “still bottoms” from the 
spirit batch still for the production of Diesel oil, in 
the proportion of 1: 1:6. 

Before making the test proper, a preliminary run 
was made for a period of 7 days, following which a 
7-day test was carried out. The report gives the figures 
for both the preliminary run and the test period, 
but as there is no important difference between the 
sets of figures obtained, attention will here be concen- 
trated on the test figures only. The weights of 
materials supplied to the system were as follows : 
Duration of test, 168 hours; pulverised coal (dry) 
supplied, 304-6 tons ; moisture with coal, 14-4 tons; 
creosote oil, 10-7 tons ; recovered wash oil, 3-4 tons ; 
high-temperature topped tar, 1-8 tons; producer-gas 
tar, 0-3 ton ; total raw materials supplied, 334-2 tons. 
The quantities of raw materials added to the carbonising 
system and of products obtained in terms of constitu- 
ents per ton of raw materials supplied were as shown 
in Table I below. 


Taste I,—Data of Input and Output. 


| 


Quantities | Gallons 
per Ton. per Ton. 
Input— | 
Pulverised coal (dry) 0-9087 | 
Moisture with coal 00-0430 —_— 
Creosote oil o6 ° 0-0319 6-94 
Recovered wash oil i | 09-0101 2-65 
High-temperature topped tar | 0-0054 1-05 
Producer gas tar .. 2 ..| 00-0009 0-17 
| 1-0000 — 
Output— 
Coke (over ? in.) » -. Cwt, 5-02 
Coke (under # in.) .. . cwt. 10-24 
Gas after scrubbing— 
Volume .. oé ¥ cub. ft. 6,760 
Calorific value ..B.Th.U. per cub. ft. 670 
Therms .. “3 as Tr ie 45-3 
Spirit, refined, including gas spirit gals. 8-9 





During the whole 14 days test there was also collected 
8,940 gallons of Diesel oil constituents (13 gallons per 
ton of raw materials supplied), of which recovered 
wash dil accounted for 6,935 gallons, rich-oil higher- 
boiling fractions for 1,115 gallons, and still bottoms 
for 890 gallons. 

The raw coal supplied during the period of test 
consisted of 198-2 tons of strongly caking Durham 
gas coal, 54-7 tons of Scottish washed singles of poor 
caking quality, and 79-3 tons of Nottinghamshire 
cannel coal. On the dry basis, the Durham coal 
contained 32-7 per cent. of volatile matter, and 7-6 per 
cent. of ash; for the Scottish coal the figures were 
34-1 per cent. and 7-6 per cent., respectively ; and 


for the cannel 49-2 per cent. and 5-2 per cent. The 


oils purchased were of the ordinary commercial grades. 
The paste charged to the retorts showed variations 
in coal contents from 49-5 per cent. to 53-5 per cent. 
The quantities of paste supplied for the preliminary 
and test periods were 655-4 tons and 584-5 tons, 
respectively, or equivalent to throughputs of 84 tons 
and 83-5 tons for the three retorts in operation. 
Considerable variations were observed in the rate of 
paste feed, accounted for to a large extent by the 
difficulties met with in making paste of uniform con- 
sistency. The retorts were operated with a maximum 
external temperature of some 650 deg. to 700 deg. C., 
the heat increasing along the retort from the coal feed 
to the coke outlet. The gas outlet was generally 
at between 250 deg. and 300 deg. C., but the external 
temperature of the retort was between 550 deg. and 
600 deg. C. at the inlet end. The amount of heating 
gas required for carbonisation was 27-5 therms per ton 
of paste carbonised. This gas had an average calorific 
value of 482 B.Th.U. per cubic foot, and consisted of the 
retort gas diluted with producer gas. The retorts 
rotated about once per minute. The power used on 
the plant during the test period was 23,600 kWh, this 
including the lighting load during winter conditions. 
The labour requirements for the whole installation, 





it is stated in the Report, amounted to 47 shifts per 


day, exclusive of management, office staff, distributing 
staff, &c., seven shifts fewer being needed on Sundays. 

Some 67 per cent. of the coke produced was under } in. 
in size and was briquetted. A sample of the coke below 
} in. prior to briquetting, showed on analysis a volatile 
matter content of 9-6 per cent. on the dry coke. 
Samples of coke above and below a }-in. screen were 
examined in the Gray-King carbonisation assay appa- 
ratus at 600 deg. C.; they contained 3-9 per cent. and 
0-7 per cent. of oil respectively, or equivalent to 3-9 
gallons per ton of coke as discharged. The ‘“ Naco” 
fuel (the large coke) produced in the test period was 
dense, 11 lb. for the standard bulk, and was easily 
ignited. After ignition, luminous flames appeared in 
about 25 minutes and an appreciable quantity of smoke 
was given off which lasted for about 50 minutes after 
ignition. After the disappearance of smoke, dull 
mauve flames about 12 in. high remained and continued 
for some time. The rate of radiation reached 1-0 
heat unit per minute in the satisfactory time of 52 
minutes, and the maximum rate of radiation attained 
was high (1-53 heat units per minute). Distinct 
advantages in the fire made with Naco fuel were 
(a) the ease of ignition ; (6) the time taken to reach an 
intense fire ; (c) the time (160 minutes) during which 
the fire radiated more than 1-0 heat unit per minute, 
and (d) the high proportion (89 per cent.) of the charge 
consumed. Of the material remaining in the grate 
only 0-9 per cent. was combustible matter. The 
* Nacoids,” i.e., the briquettes produced in the test 
period were dense, the standard charge weighing 14 Ib. 
On ignition, smoke was evolved in considerable 
quantities and generally speaking the periods of smoke 
evolution and luminous flames were not dissimilar 
to those observed with the Naco fuel. The briquettes 
of the test period were easily ignited, produced an 
intense fire in 78 minutes, and the maximum rate 
of radiation attained was 1-69 heat units per minute. 
The period of intense fire was 151 minutes and 92 
per cent. of the charge was consumed. Features 
which were common to both Naco fuel and Nacoids 
were the prolonged slow combustion after the period 
of usefulness was past, the burning almost to com- 
pletion of the combustible matter, and the somewhat 
voluminous ash left to some extent as a shell of the 
origina] fuel. 

The scrubbed gas was rich in hydrocarbons, the follow- 
ing analysis being a good indication of its composition : 
CO, 4-0, C,H» 8-8, O, 0:4, CO 6-4, H, 16-2, CpHan+s 
36-1, N, 28-1, n in CpHgn+, 1-23. 

The crude mixed spirit produced in the process 
amounted to 11-2 gallons per ton of raw materials 
charged, which, after refining, was reduced to 8-9 
gallons. Some 43 per cent. of this spirit was obtained 
by scrubbing the gas, and the remainder was derived 
from the distillation of the rich oil, i.e., from the 
mixture of light tar and purchased creosote. The 
mixed rectified spirits commenced to boil at 34 deg. C., 
the crude gas spirit alone commencing to boil at 
29-3 deg. C. Some particulars of the products are 
given in Table II. 

TaBLE II.—Data of Products. 

















Crude Crude Mixed 
| gas | rich oil | rectified 
spirit. spirit. | spirits. 
! -—— 
Specific gravity at 15 deg. C. ..| 0°768 | 0-853 | 0-801 
Octane number, C.F.R. Research 81 BS 89 
method (rectified)| (rectified) 4 
Octane number, C.F.R. Motor 69°3 76 75 
meth ee pa re . . |(rectified)| (rectified) 
Sulphur .. per cent. | 0-30 0-44 0-29 
Total gum mg. per 100 ml. 43 97 34 
Existing gum ” ” 15 58 30 
Potential gum a ” 28 39 4 
Analysis of total spirit— 
Residue .. 1 Percent.) 17 43 | «(19 
Aromatic hydrocarbons .._ ,, ll 15 22 
Unsaturated hydrocarbons _,, 47 29 30 
Saturated hydrocarbons o 25 13 20 


‘The data given in the report regarding the refined 
Diesel oil are as follows : 


Specific gravity at 15 deg. C. #4} -. 0-890 
Spontaneous ignition temperature, deg. C. 370 
Carbon residue (Conradson method), per 

cent. 006 obe bee eee sos Ord 
Free carbon, per cent. oon 0-04 
Cetene number . _ 52 


The report records that the continuity of the opera- 
tion of the plant was on the whole satisfactory. 
Irregularities occurred of an unavoidable kind that 
might be expected in the operation of any plant, and 
certain untoward incidents could have been avoided 
by changes in arrangement and slight alterations. _The 
method of control of coal and oil to the paste mixers 
was not satisfactory, as the paste was not of constant 
consistency. Owing to a breaker chain failure, 20% 
retort hours were lost during the preliminary period, 
and certain smal] changes and alterations would lead 
to smoother running and more uniform throughput 
of materials. 
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DAMAGE TO H.M:S. ** HUNTER.’’* | on the boundary bar side and a continuous light weld | 
lon the opposite side. The stiffeners were of flat bar | 
| or angle bar, welded to the bulkhead with a continuous 

Tue purpose of this paper is to place before the | light weld on both sides. Conical neck rivets were used | 
Institution and, through the Institution, before the +r os as S - ». = rn. straight — ng 
wider circle of all interested in warship construction | 2¢1"8 “© De J not rapa . aA ating was under > 
in this country, an account of the damage to one of W here conical neck rivets were used, the holes to 
H.M. destroyers caused by striking a mine off the | T°e've them were accurately coned beforehand, care 
Spanish coast in May last. Such accidents are of | being exercised to avoid the oe penctating te 
fairly frequent occurrence in war, but under war | full thickness of the plate. For D plating under 12 Ib. 
conditions secrecy 1s, of course, observed in connection the sharp edges of the holes were taken off by slight 
with such incidents. This accident, however, occurred | chamfering. All holes in the D-quality steel and 
under peace conditions, and the vessel was one of our elsewhere where structural strength, oil-tightness or 


latest destroyers. It was, therefore, thought that watertightness was involved, were drilled, the diameter 


By H. Stantey, R.C.N.C. 








As will be seen from the description of the damage 
these rivets performed quite satisfactorily in the region 
of the explosion. 

At the time of this series of events the ship, ex: ept 
for the amount of oil fuel on board, was practically jn 
the deep condition, that is, the standard condition. 
with the addition of oil fuel and reserve feed water 
The oil fuel was disposed as follows: Nos. 1 and 2 
tanks full; Nos. 3 and 4 just under half-full; Nos. 
5 and 6 empty ; Nos. 7 and 8 full. The draught was 
about 10 ft. forward and aft. The vessel, with engines 
stopped, was slowly drifting under the influence of the 
current, estimated at 1 knot, the depth of water in 


‘the vicinity being about 100 fathoms, with a slight 





















































some details of the occurrence would be of interest | 
from the technical shipbuilding point of view, ant } 
would serve to illustrate that the confidence which | 
expert opinion has in the seaworthy nature of these Fig.1. 
light craft is not misplaced. . 
H.M.S. Hunter is a typical modern destroyer, of ae ae 
which several flotillas have been built for the Royal | ] ( enmese wa 
Navy during the past ten years. The accident occurred | Gay ana 
on May 13, 1937, while the ship was engaged on patrol - bs iT aalaaan aan FORECASTLE DECK 
duties in the Mediterranean off Almeria, Spain, as a | f T 7 ant fi ona enane UPPER DECK _| 
unit of the British force carrying out this country’s | re —+—_.— i nes aa ahs ction a — —}— LOWER 
part of the international patrol of the Spanish coasts. | = se Ly li setastttasaie bd > | * — 
The H-class flotilla, consisting of H.M.S. Hardy, | (6154.4.) aan ST Niu mans oS PAY a] ENGINEERING” 
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Fig 4. 


Fig.5. 
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flotilla leader, and eight destroyers, of which H.M.S. 
Hunter is one, was ordered under the 1934 programme. 








DAMAGE TO OUTER BOTTOM PLATING. STARBOARD SIDE 
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PART PLAN OF UPPER DECK 






































































The ship under consideration was built by Messrs. Swan, 
Hunter and Wigham Richardson, with machinery by q f-—_ jt 1-3: 
Messrs. The Wallsend Slipway and Engineering Com- et | | let: | 
pany, and was laid down in March, 1935, and completed | a =~ i 
in September, 1936. The principal particulars of the | a 
ship are as follows : 
Length, between perpendiculars 312 ft. 
Length, overall 323 ft. 
Beam, extreme 33 ft 
Draught, mean at standard displacement 8 ft. Sin 
Standard displacement 1,340 tons 
Shaft horse-power 34,000 
Speed 35} knots. i] 
Armament : 4—-4-7-in. Q.F. guns =, ‘ ay = * 
6 analler guns } | 5 the =P “ | = = AG 
2 sets of quadruple torpedo tubes oe - TT + ee os + Bs ; 
rej ty mel ST TT LA 
An outline profile of the ship is given in Fig. 1. 6. | tj Lt . 
The hull is constructed practically throughout of s¢ 80 » 





D-quality steel, a special steel extensively used in | 
Admiralty warship construction, having an ultimate 


SECTION AT 68 LOOKING FORWARD 


tensile strength of from 37 tons to 44 tons per square | yorer 

r 7 Ge eceee ° @ —f> -- —— 
inch, and a minimum elongation of 17 per cent. in | 
8 in. In general, all the important structural work (6i84.0.) 


Main | 
Main} . : 
| of the clearance hole exceeding the nominal! diameter of , 


majority of the deep frames, and the floor plates and the rivet by not more than 4 in. The electrodes were | 
girders under the lower deck were welded. The lower | the usual proprietary brands suitable for use with the | 
deck plating over the oil-fuel tanks was riveted to the particular materials to be welded, and the welding was | 
beams, but welded on the edges and butts. The shell | all done by hand. : 
plating, where it extended above the upper deck, was | The rivets used in the 1) steel plating were of Ad- | 
connected to the deck by welding, the gunwale angle | ™t@lty DR quality. This is somewhat similar in | 
being omitted. Where the shell plating stopped at the |composition to D steel, except that the test pieces | 
upper deck, the usual gunwale angle was fitted and | from the rivet bars have an ultimate tensile strength 
riveted. of from 35 tons to 40 tons per square inch, and an | 
The welded bulkheads were generally constructed of | Clongation of 20 per cent. in eight diameters. Ow ing | 
joggled plating, with laps equal to three times the | to the quenching effect of the surrounding plating, the 
driven rivets have a tensile strength approaching 
the upper limit for D steel. The rivet heads were of the 
* Paper read before the Institution of Engineers and | Shallow type, the depth of head being one half the 
Shipbuilders in Scotland on Tuesday, October 19, 1937. peewee of the rivet, compared with 0-7 diameter of 
Abridged rivet adopted by the principal classification societies. 


with the exceptions to be stated, was riveted. 
transverse bulkhead: of 6-lb. plating and over, the 








thickness of the plating, with a continuous full weld 
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wind and practically no sea. No. 1 boiler was in Use. 
and No. 3 boiler had steam at a quarter of an hour’s 
notice. At 2.15 p.m. a violent explosion occurred or 
the port side in the vicinity of the bridge None of 
the look-outs had observed anything of a suspicious 
nature. As a result of the explosion, a large columt 
of water and oil was thrown up to about the height 
of the mast-head, and the ship immediately took 
list of about 25 deg. to starboard, slowly righting 
herself as the compartments flooded. Examination 
revealed flooding to the following extent : 
Leaking and subsequ 
flooded to lower deck 


Magazine 27-40 nt! 
Oil fuel tanks Nos. | fo 4 
No. 1 boiler room . 
No. 2 boiler room 


No. 3 boiler room and the engine room were 


... » Flooded up to water 
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No. 1 boiler had been forced off its seating and blown 
forward and over to the starboard side, but no boiler 
explosion occurred. No. 2 boiler had moved bodily 
ft about 6 in. The ship settled down to a draught 
of about 18 ft. 6 in. forward, and 11 ft. at the cut up 
ft, from which it is estimated that about 900 tons of 
water had entered the ship, an amount equal to about 
two-thirds of her standard displacement. The water- 
lines at which the ship was floating before and after 
the explosion are shown in Fig. 1. 

Che ship was towed into Almeria by local craft, 
und after further examination, it was decided to tow 
her to Gibraltar, and on May 14 she left in tow by 
H.M.S. Arethusa, the passage of 150 miles to Gibraltar 


Fig.7. 


LOWER DECK 
o—e—_——— 
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BULKHEAD 50 (WELDED) LOOKING AFT. 









to the lower edge of the sheerstrake port and starboard. 
On the starboard side, the damage showed as a more or 
less vertical cut, but the port side was blown in and 
up, so that in elevation the hole was roughly a trapezium 
18 ft. in length at the top, and 35 ft. at the keel. The 
damage was between stations 48 and 73, and all the 
internal structure up to the upper deck was destroyed, 
the upper deck being badly bulged upwards at the 
break of the forecastle. The flat keel between 50 and 70 
was away from the dock blocks and bulged upwards 
about 2 ft. in the middle of the length. The accom- 
panying Figs. 4 to 9 show the general extent of the 
damage. A secondary effect of the explosion was 
the occurrence of a further region of damage at about 
station 137, where the shell 
and deck plating of the 
upper and lower decks 
crumpled right round the 
hull. Fig. 10 shows the 
damage on the port side. 


ELEVATION 
AA 


damage illustrates the 
effectiveness of the sub- 



































An examination of the | 





| 





a most vulnerable spot, directly under a main bulkhead 
thus opening to the sea two main compartments. 
Bulkhead 60 was demolished in way of the explosion. 
This opened up oil fuel tanks Nos. 3 and 4 and No. | 
boiler room. Bulkhead 74 was distorted generally and 
sustained damage over its upper portion by being 
forced back against No. 2 boiler (Fig. 8) thus flooding 
No. 2 boiler room. Bulkhead 86 prevented further 
flooding in an after direction. Bulkhead 50 was 
damaged on the port side (Fig. 7), but the starboard 
side of this bulkhead was shielded from any considerable 
damage by the longitudinal bulkhead in the oil tanks. 
The damage to bulkhead 50 caused the flooding of 
the Nos. 1 and 2 fuel tanks. The damage to bulk- 
head 40 was slight. The toes of the brackets on the 
longitudinals perforated the bulkhead to a small extent, 
and there was a slight leak near the keel. The damage 
to this bulkhead caused the gradual flooding of the 
magazine. It will thus be seen that over a length of 
about 80 ft., equal to one-quarter of the ship’s length, 
the hull was open to free flooding up to the waterline, 
with an additional length of about 24 ft. over which 
flooding occurred up to the lower deck. It is estimated 
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ping complished in favourable weather in 2} days. 
wing to the damaged fore end, the ship was towed 
stern first, a low speed being necessitated by the 
p unding of the sea on the flat stern. After docking 
at Gibraltar on May 16, the full extent of the 
damag was revealed. 

have 

keel on the port side, and followed a path upwards and 
=, ome out through the upper deck, near the 


¢ 
it ab 


| division against underwater attack, and the impor- 
| tance of maintaining the various watertight bulkheads 
| and decks in efficient condition. The main transverse 
| bulkheads over the portion affected by the main 
| damage were Nos. 27, 40, 60,74 and 86, which ex- 


ae The explosion appeared to|tend to the upper deck, and No. 50, which extends 
‘ken place near the forward end of the bilge | to the lower deck. The arrangements in a destroyer 


require that the main subdivision shall be trans- 
| verse, except at such places as oil fuel tanks, 





ird side of the galley. The ship was cut in two | where a longitudinal bulkhead is worked to divide 
bulkhead 60 right through the keel, and up | the tanks into smaller units. The explosion occurred at ! 
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that in this damaged condition the metacentric height 
was about 14 ft. The value of carrying bulkheads well 
above the waterline is indicated by the presence of 
bulkhead 40 (Fig. 1), resulting in the preservation intact 
of the waterplane from this bulkhead to the fore end. 

An interesting feature of this accident is that it 
illustrates the behaviour of welding under explosive 
force. Much has been written and said of the strength 
of welding under various tests, but here is a large 
structure under the most searching test of all, and it is 
satisfactory to note that the welding stood up well, 
particularly on the bulkheads, which are of thin mild 
steel, and where the welding in many places had to 
withstand severe crumpling. Fig. 15 is indicative 
of the efficiency of the welded structure. The 
welding showed itself to be sufficiently flexible to take 
up distortion which, in a riveted structure, would 
have caused the rivets to pull through or break. Some 
failures occurred at laps where the plates were joggled 
(Fig. 8). Atsucha joint the weld is subjected to both 
tension and bending when the structure is stressed, 
and the author would welcome a more extensive 
adoption of butt joints in welded structures, thus 
eliminating joggling. In this and other directions it 
would be well not to carry into welding technique the 
forms and methods to which we have become accus- 
tomed in general riveting practice. 

In examining the behaviour of the riveted structure 
it will be realised that when relatively thin plates are 
riveted together, failure tends to take place in the 
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plates rather than by shear of the rivets. A marked 
feature of the damage was the excellent way in which 
the rivets withstood the shock, and such rivets as 
were not holding had generally pulled through at the 
points. As previously remarked, the shallow-headed 
rivets stood up remarkably well. The D-quality 
plating has shown good resilience and ductility. Typical 
examples of the behaviour of this plating are shown 
in Figs. 15 and 16. The bodily movement of the structure 
is clearly illustrated by the bracket joining bulkhead 74 
with the port boiler bearer in Fig. 15. It would appear 
that during the explosion the boiler bearer caused the 
crumpling of this bracket and the deformation of the 
bulkhead stiffener. If this is so, and no other explana 
tion suggests itself, then the boiler bearer must have 
been momentarily deflected to the extent of about 
5 deg., subsequently returning to the position shown in 
the illustration. Such movement of the structure is 
indicative of the excellent ductility of the material, 
and the crumpling of the plate in bulkhead 74 clearly 
indicates that large local shear forces were present 


The secondary damage at about station 137 
presents some curious features, and, so far as can 
be ascertained, no such previous case is recorded. The 


whole of the skin plating and the upper and lower 
decks crumpled (Fig. 10), as if the ship had been 
pushed together from both ends. The damage was ex 
tremely local in the fore-and-aft direction, and was 
confined to the forward end of Nos. 7 and 8 oil fuel 
tanks, which were full, these tanks being immediately 
abaft Nos, 5 and 6 tanks, which were empty. There were 
no signs of similar failure of the structure at any other 
point. It was reported by officers who were aft at 
the time of the explosion that a distinct whip was 
felt in the structure. Various possible causes of this 
damage have been considered, but no really satisfactory 


explanation can be given as to why the structure failed | 


here and not elsewhere. The impulsive force of the 
explosion under the fore part of the ship would produce 
a bending moment on the structure of the form indicated 
in Fig 
of the damage. Such a bending moment, while it 
might account for the crippling of the upper deck, 
does not account for the crippling of the keel, which 
would require a bending moment in the opposite 
direction. It appears more likely that the failure was 
due to a direct compressive stress set up by the direc- 
tional force of the explosion. The path of the explosion, 
us traced by the damaged structure, is from a point 
on the port side near the forward end of the bilge keel 
to a point on the starboard side of the upper deck, 
tbreast of the galley The explosive force appears, 
therefore, to have had a fore-and-aft and an athwartship 
component. It may that this fore-and-aft 
ponent caused the failure, the position of the failure 
being determined by the combination of loading and 
stiffness of the structure. As in a chain, the structure 
would fail at its weakest link, without signs of failure 
elsewhere. Some support is given to this explanation 
by the fact that measurements of the ship in dock do 
indicate a bending to starboard in the vertical plane, 
apparently caused by the athwartship component of 


be com- 


the explosive force 

It may be observed, as a point of interest, that the 
present practice of using fireproofed wood wherever 
possible received ample justification. Though quan- 
tities of oil fuel were thrown about by the explosion, 


17, the maximum at X occurring in the region | 


and small fires occurred, in no instance was difficulty | 


experienced in quenching them. Fireproofed wood was 
found with the paint badly scorched, and but for the 
fireproofing serious fires might have occurred. Apart 
from the complete wrecking of No. 1 boiler room, 
with its boiler and auxiliaries, there was practically no 
other machinery damage. The boiler was torn from 
its seating and thrown bodily over to the starboard 
side, and thouyh it was severely damaged no explosion 
occurred. The low power room, wireless office, and 
Diesel dynamo room were also wrecked. 

To conclude the description of the damage, the First 
Lord of the Admiralty stated in the House of Commons 
on June 7 that an examination of the report of the 
Court of Enquiry confirmed the statement previously 
made that the damage was caused by a mine, and having 


regard to the nature of the damage and other circum- | 


stances, there was a high degree of probability that 
the mine was moored 

It was decided that temporary repairs should 
effected at Gibraltar to enable the ship to proceed to 
Malta for permanent repairs. The temporary repairs 
necessitated cutting away the damaged portions of the 
hull and clearing the wreckage from No. | boiler room. 
\ temporary structure was then built to join the bow 
portion to the remainder of the hull. These repairs 
were carried out in 12 weeks, and the ship left Gibraltar 
under her own power, steaming on one boiler, on 
\ugust 18, arriving at Malta on August 21, the speed 
on passage being about 13 knots 

The author desires to thank Mr. 8S. V. Goodall, 
C.B., O.B.E., Director of Naval Construction, for per 
mission to publish this paper, and to Mr. H. E. Skinner, 
B.Se., R.C.N.C., for his assistance in its preparation. 
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Fic. 15. ArreR Enp or No. 1 Borer 

(1) Port boiler bearer 

Note how welding has stood up on brackets to bearer 
the first time 





FoRWARD Enp or No. 
(A Continuation oF Fie. 15.) 


(2) Outer bottom plating turned up by explosion 


Fie. 16. 


(1) Port boiler bearer 


INDUSTRIAL APPLICATIONS OF 
LUBRICATION.* 


RecarpDiNeé all the papers in Group III, we arrived 
at the conclusion that the discussion must be on 
industrial applications, and not necessarily on indivi- 
dual papers. We have had this point of view in mind 
when preparing this report, but we have had to make 
one exception. Professor Ch. Hanocq’s paper on * The 
Experimental Study of Ball and Roller Bearings " does 
not quite fit into the narrative. Our opinion is that 


(2) Bulkhead 74 between Nos. 1 and 2 boiler rooms. 
No. 1 boiler having been removed enables this structure to be seen for 





it might have received even greater consideration in 


paper in that Group. It does, however, form a very 
useful link between Group I and Group III. A 
decade back it seemed hardly likely that the use of 
grease in modern lubrication practice would persist. 
To-day it is being used in ever-increasing quantities. 
The reasons are that by virtue of its solidity, grease for 
many purposes has a big advantage over oil, and that 
up-to-date methods of design and manufacture can 
ensure efficient and standard products having little 
relationship to the haphazard greases of the past. 
Mr. H. G. Catterall and Mr. J. Maitland’s survey is 


* Report by Col. 8. J. M. Auld and Mr. E, A. Evans 
on the papers contributed to Group III of the General 
Discussion on Lubrication and Lubricants ; Institution | 
of Mechanical Engineers, October 13 to 15, 1937 


| friction. 


Room SHowrne Port Borer Bearer. 
(3) Port side plating 





1 Borer Room SHowrne Forwarp Enp or BoiLer BEARER. 


(3) Port side outer bottom plating 


important because it shows this trend clearly, and will 
convey to many people the need for according full 
recognition to a form of lubrication of which they ma) 
have been only somewhat vaguely aware. In various 
parts of the world, for example, large rolling mills are 
being erected in which very elaborate systems of grease 
lubrication are being incorporated. Grease may be 
delivered continuously and regularly by means of 
mechanical lubricators to points 1,000 ft. distant 
Anti-friction bearings also are calling more and more 
for various and suitable greases. Such products must 
be developed to meet particular requirements, for !t 
would be inadvisable, of course, to use for ball or 
roller bearings a grease which had not been prepared 
specially for the purpose. Theoretically, ball, roller 
and needle bearings require little lubrication ; indeed. 
to use Mr. T. W. Cooper’s words, “* the ideal is an ov 
mist.” In practice, however, an oily atmosphere 
insufficient, so that oils of various types are used, 
in other forms of metal bearings. First of all it must 
be realised that there is always slight deformation of 
the metal due to the loads carried and a small amount 
of sliding friction. In needle bearings, the needles are 
revolving in opposite direction, thus causing sliding 
Such forms of friction are revealed in heat 


which if not removed would cause damage. If oil 1 
applied by one of the recognised methods, the friction 
is reduced and the heat minimised. But, if oi, %& 
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expressed also by Mr. C. G. H. Richardson, is the ideal 
lubricant, why use grease? The answer is to get 
simpler retention designs and maximum protection. 
Anti-friction bearings are made very accurately, and 
whatever upsets their accuracy and finish militates 
wainst their advantages. Rusting must be pre- 
vented, and anything which may cause abrasion kept 
out. The simplest way to effect this exclusion is to 
fill the bearing and a suitable part of the housing with 
grease. Bearings, when in service, inhale and exhale. 
If the air space is large, much dust and moisture can be 
inhaled, but if the air space is limited and the metal 
surfaces are covered with grease, little damage can 
result. When using grease the most careful selection 
is necessary ; it is a fact, of course, that all anti-friction 
bearing makers exercise great vigilance in this direc- 
tion. It is little wonder, therefore, that they are 
difficult people to satisfy, both in the choice of lubri- 
cants and the manner in which they are applied. The 
ease with which these bearings operate tempts us, 
sometimes to our cost, to leave them unattended. 
Grease must be added from time to time, but it is 
important that the housings be not packed too full. 
Although there is no paper dealing with miniature ball 
bearings, we should like to point out that much interest 
is being taken in the bearings with an overall dimension 
of 1-5 mm. which are on exhibition at the Science 
Museum. 

Allied to grease lubrication is the application of 
viscous emulsions. These emulsions resemble greases 
in some respects, but differ essentially from them in 
their larger water content. In the cold drawing of 
steel tubes, where it is necessary to lubricate the die 
and the mandrel, neither grease nor a soluble oil is 
suitable, but a soda base type of grease emulsified with 
water is proving satisfactory. The cold pressing of 
sheet steel is a somewhat similar operation. The metal 
is drawn out by pressure in the presence of a lubricant. 
The omission of a lubricant between the sheet and the 
dies in the cold pressing of steel is usually immediately 
evident in resulting damage to either the pressing or 
the dies, or to both. While the use of simple lubri- 
cants, such as mineral or fatty oils, has in the past 
generally been sufficient, there have always been cases 
where such lubricants have proved inadequate under 
conditions of extreme pressure. The development of 
improved pressing steels and the increase in the speed 
of press operations have increased the necessity for 
improved drawing lubricants. The condition of 
lubrication during cold pressing is one in which an 
extremely thin film of lubricant is operating. It is 
possible that the work of Bowden at Cambridge, and 
the research upon which Swift is now engaged at 
Sheffield, may help to solve this problem. Mr. J. C. 
Arrowsmith believes that film strength is the most 
important property of a drawing compound. To 
achieve this, resort has been made to solid lubricants, 
such as tale. More recently, and perhaps more 
logically, chlorinated and sulphurised oils are being 
tried. Oiliness, too, is a desirable quality, but curiously 
enough it is a property which must be kept within the 
limits prescribed from practical observations. There 
are also other essentials, but in practice a compromise 
is frequently made by using fatty oil emulsions con- 
taining chalk powder or similar material. Viscous 
emulsions found favour for a number of years under 
the designation of cutting compounds. While they 
were an improvement upon the old compound oil-plus- 
soap-plus-water mixtures, they were not good enough, 
and their place was taken by soluble oils which are 
readily mixed with water to give stable emulsions. 
Water soluble oil emulsions, or “ suds,” are used for 
rough cutting where tool wear is not important. For 
hobbing, threading and gear cutting, however, expen- 
sive tools are used, and the preservation of their edge 
becomes an important factor. Oils are consequently 
chosen according to the demands of the operation and 
the requirements of economical production. There is 
no golden rule to guide the choice of cutting fluids, 
though much has recently been accomplished in 
correlating machinability, through the physical proper- 
ties of the metal, with empirically chosen oils and 
solutions. It is common practice, however, to machine 
dry those metals which form short chips, while those 
which form continuous chips which press heavily upon 
the face of the tool are cut wet. Professor O. W. 
Boston has studied the performance of cutting fluids, 
and their particular applications to specific metals, 
tools, and cutting operations. He summarises under 
13 headings those properties which he considers essen- 
tial. Then he proceeds to examine the influence of 
cutting fluids on the torque of a twist drill in various 
metals. His conclusion is that the performance of 
one cutting fluid on a given metal is not a criterion of 
its comparable performance on another material. 
When the thrust curves for the same materials are 
plotted, no similarity is seen between the curves of 
any two metals. These graphs are likely to prove of 
considerable assistance in large shops where power 
costs have to be considered. 

Mr. A. H. Lloyd and Mr. H. H. Beeny state that 


aluminium alloys are usually machined dry, but 
Professor Boston’s results seem to indicate that some 
advantages are obtained by wet machining. Mr. F. L. 
Miller states that with the exception of magnesium 
alloys, some kind of cutting fluid should always be 
used. Perhaps somebody will be able to explain this 
apparent divergence of view. Possibly both views are 
wrong, because Mr. Miller believes that the cutting 
fluids of to-morrow will differ greatly in composition 
from those of to-day. He instances a mixture of 
alcohol and paraffin as a useful fluid when machining 
at exceptional speeds. If such a low flash-point fluid 
were used extensively, it would be interesting to 
observe the reactions of the fire insurance companies ! 

In metal cutting the pressure between the chip and 
the nose of the tool reaches very high values. Engineers 
have long known the practical value of adding flowers 
of sulphur to oil, but they had no idea whether the 
sulphur acted as a solid lubricant or whether it acted 
in some other way. It was not until the introduction 
of the hypoid gear that a serious study of sulphurised 
oils was undertaken. Since that time sulphurised oils 
for high duty work have become an integral part of 
the machine shop. Sulphurised oils form part of that 
group of lubricants known as extreme pressure lubri- 
cants. The term “ E.P. lubricants” may be a little 
unfortunate because any pressure which is considered 
extreme at any one moment may be commonplace at 
the next moment. Mr. E. A. Evans has presented a 
survey of the relative film rupture strengths of a number 
of oils and greases, and has recorded some ¢ f his investi- 
gations upon pure organic compounds. Mr. Miller 
goes so far as to state ‘“‘ perhaps no recent single 
development in the field of lubrication has done more 
to revolutionise thought on lubrication than the intro- 
duction of the hypoid gear.” Its lubrication certainly 
involves radical departures from previous practice. 
The hypoid gear, however, is not the only form of 
transmission which may require extreme pressure 
lubricants. Many motor vehicles are using them to 
enable greater loads to be carried by a mere change 
of the lubricant. The possibilities are really enormous ; 
so great in fact that no engineer can afford to be 
unacquainted with them. Obviously initial troubles 
have been encountered, as in every other field of 
development. During the pioneer work, experimenters 
were severely handicapped by the dearth of laboratory 
testing apparatus, and by the expense of making tests 
under running conditions. This applies even to-day. 
It is not possible to rate E.P. lubricants in the same 
order of load-carrying capacity by any two machines. 
In Mr. Miller’s opinion, it is becoming recognised, 
however, that the tentative S.A.E. machine shows most 
consistent correlation with gear performance. Mr. D. 
Clayton has studied seizure characteristics under condi- 
tions of high pressure between hard steel balls, using 
the well-known four-ball apparatus. The apparatus is 
not intended for direct tests of gear lubricants, but is 
regarded by Mr. Clayton as having great advantages 
for research purposes. Anyone studying this subject 
should consider Mr. H. W. Brownsdon’s paper in 
Group IV. 

It is significant of the intense interest taken in 
extreme pressure lubricants that more than half of 
the papers in this section are devoted directly or 
indirectly to their study. The lubrication of light 
mechanisms of the clockwork type, or the footstep 
bearing of an electricity meter, or the bearing of an 
electric clock seem to be so insignificant as to pass 
unnoticed, until attention is suddenly arrested by the 
information that the bearing pressure may be 75 tons 
per square inch. Ifthe main bearings of a petrol engine 
were loaded to 75 tons per square inch there would be 
some consternation. How little does the householder, 
who uses electric light, realise that in his house is one 
of the most heavily stressed bearings in existence, and 
that if it is not lubricated properly he may receive 
more electrical units than he pays for. The bearing 
of the electricity meter consists of a hardened ball- 
ended steel pivot which rotates in a highly polished 
sapphire. As the steel pivot only has a radius of 
0-025 in., the difficulties of finding the ideal form of 
lubrication can be imagined. First of all, is lubrication 
necessary ? Both Mr. V. Stott and Mr. G. F. Shotter 
have come to the same conclusion, that the bearing 
runs perfectly happily for a time without oil, but if 
it is to operate for a prolonged period it must be 
lubricated. If, however, a diamond is used, there is 
much less need for lubrication. The major factor 
which has led meter engineers to seek a suitable 
lubricant has been the production of ferric oxide from 
the steel pivot in the jewel cup. This oxide is highly 
abrasive, so the lubricant used must be capable of 
holding it in suspension. It would be interesting to 
know whether electron diffraction technique has been 
applied to this very complex problem, and whether an 
oxidation inhibitor possessing E.P. properties has been 
found to be of value. By virtue of the pressures 
|involved, the problem can perhaps be visualised by 
comparing it to wire drawing, where the pressure in 
‘the wire drawing die can range between 5 tons and 








over 70 tons per square inch. Dr. R. Goodacre quotes 
the theory that there is no true lubrication, but that 
the wire practically comes in direct contact with the 
die. Even the so-called dry drawing of steel wire 
required some explanation. After cleaning in acid, 
and washing, a wet rust coat is formed on the surface. 
The rod is then dipped in a cream of hydroxide of 
lime which partly neutralises any remaining acid and 
partly helps in the subsequent drawing. As a lubricant 
for drawing it is usual to use a dry soap, generally 
sodium soap, which becomes bonded with the lime. 
For efficient working the soap should be as dry as 
possible. The use of soap as a lubricant is almost 
unique, because theoretically it has little free energy. 
It gives a constant lubricating effect up to a tempera- 
ture of 150 deg. C. Sodium stearate behaves rather 
differently. 

The conditions of wet drawing do not seem to have 
been studied in much detail. One of the essentials in 
the wet drawing of steel wire appears to be the forma- 
tion of a very thin coat of copper or tin on the surface 
of the metal. Most baths are acid. They usually 
contain a fatty lubricant and the presence of an 
emulsifying agent, e.g., soap, is almost essential. The 
sulphuric acid is essential; in fact, a 10 per cent. 
solution of sulphuric acid can be used in drawing steel 
wire through a die without the presence of fatty 
matter. When it is considered that 50 per cent. of 
the power used in wire drawing is needed to overcome 
frictional forces, it is obvious that if, by means of 
improved lubricants, even small reductions could be 
obtained in the coefficients of friction, a considerable 
saving in power costs alone would be effected. The 
paper by Dr. F. C. Thompson on wire drawing gives 
us an excuse for discussing boundary lubrication if we 
so desire, although Dr. H. E. Merritt refers to it in his 
description of the lubrication of gear teeth. Dr. Mer- 
ritt’s paper is a storehouse of information, and must 
be read in its entirety to appreciate its value. Reference 
must be made to his gear lubricant-testing machine. 
It has some points in common with the 8.A.E. machine 
already referred to. Any comparative results obtained 
in the two machines would prove of considerable 
interest. Mr. W. A. Tuplin continues the subject of 
gear lubrication by telling us how the lubricants 
should be applied—most necessary advice. Surface 
temperature measurements on gear teeth under extreme 
pressure lubricating conditions are very helpful to those 
who are interested in gears for industrial applications, 
but we are of the opinion that Mr. H. Blok’s paper on 
this subject might receive greater consideration in 
Group IV. It would form a useful association with 
Mr. F. P. Bowden’s paper in that section on ‘ The 
Friction of Sliding Metals.” In the past, work of this 
kind was apt to be regarded as academic. It is signi- 
ficant that to-day we find it being classed as industrial 
application. 

Passing from power transmission by gears we come 
to chains. Chains may be divided broadly into two 
classes: (1) chains for conveying materials ; (2) chains 
for the transmission of power. Mr. R. Coulson restricts 
his remarks to the latter class. The pressures under 
which the joints operate may be 3,000 Ib. per square 
inch calculated on the projected area of the bearing. 
Where the service required is continuous, pressures of 
1,250 Ib. per square inch are aimed at. The conditions 
under which the joints of a chain operate are not so 
severe as might be anticipated. During the transit 
of the chain the motion of the bearings is intermittent, 
so that there is ample opportunity for the fluid lubricant 
to enter the clearances between the roller and the 
inner plates. So long as the fluid lubricant does not 
form sticky deposits, any oil having a viscosity of 
€00-900 seconds Redwood at 70 deg. F. can be used, 
but mineral oils are preferred. Grease is not recom- 
mended, because of the difficulty of inserting it between 
the moving parts. On the rear transmission chains of 
motor cycles and similar exposed drives, however, 
where it is impracticable to arrange for continuous 
lubrication by means of oil, grease is used. It must be 
of the mineral jelly type, so that it can be melted to 
penetrate. Mention might have been made in this 
connection of the use of penetrating oil containing 
colloidal graphite. There are so many chains on 
conveyor work that even in the absence of a special 
paper it might be prudent to invite discussion upon 
them. Chains for this type of work are used under all 
sorts of conditions, from the automobile industry to 
the bakery trade for transporting the bread through 
the ovens. The older method of applying a viscous 
oil by hand is beng replaced by mechanical lubrication. 

To mining engineers, the papers on rock drill lubri- 
cation and wire ropes will be welcome. The rapid 
progress in mining on the Witwatersrand, and else- 
where, owes much to the improved efficiency and 
construction of pneumatic hammer drills. The co- 
operation and co-ordination of research between 
the various mining groups and research organisations 
are leading to greater safety in mines and considerable 
easing of the lot of the miner. Any improvement, for 
example, which will reduce the risks of silicosis is 
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There is little doubt that an 
A 


particularly pleasing. 
efficient rock drill does much in that direction. 


modern pneumatic hammer drill strikes from 1,700 | 


blows to 2,000 blows per minute. 
machine presents certain lubrication difficulties which 
are recorded in Mr. 8. F. Gimkey’s paper. These 
difficulties have been surmounted by introducing the 
lubricant into the machine together with the compressed 
air, by means of an air line lubricator which should 
atomise the oil. Since only one kind of oil can be used 
for lubricating all the parts, careful thought must be 
given to its selection. Mr. Gimkey describes an air 
line lubricator which was designed at the University 
of Witwatersrand. Doubtless the will 
bring to light the existence of other types of air line 
lubricators, and the types of oils which are in use. 

Mr. W. G. C. Nixon and Mr. W. G. Jackson tell us 
that the lubrication of wire ropes for winding purposes 
presents a somewhat different problem from ordinary 
lubrication. They therefore undertook to ascertain 
the various conditions under which the ropes were 
operated, also on the Witwatersrand. The conclusion 
was that the evidence, though interesting, was so contra- 
dictory as to make any definition difficult. Dr. M. A. 
Hogan, of the Safety-in-Mines Research Board, gives a 
comprehensive survey of the subject and states that 
wire rope lubricants have to work under difficult 
conditions. The lubricant has to perform two essential 
functions. First it must reduce internal friction 
between the wires and external friction against the 
drum and pulleys; secondly, it must preserve the 
metal from corrosion. Owing to the high contact 
pressures between the wires in a rope, seizing is liable 
to occur and wear may be very rapid. This being so, 
it may be a little difficult for us to appreciate how a 
thin mineral oil, or indeed a penetrating oil, such as he 
is experimenting with, could be used with any degree 
of satisfaction. If penetrating oil should prove 
to be satisfactory, it would be necessary to consider 
its composition, or alternatively to ascertain whether 
the contact pressure between the wires is as great as is 
imagined. 
that an extreme pressure lubricant possessing suitable 
characteristics could used with advantage. Dr. 
Hogan exposes many practices which deserve close 
attention, and which require more detailed definition. 
What are the data for the statement that waxes are 
undesirable ? If a wax is a 


discussion 


be 


inert bodies and 
should have to review the position of sperm oil and 
wool wax. It is a little difficult to accept the theory 
that sperm oil is more readily hydrolised than seal oil, 
be the necessities for research, it is 


Whatever may 


comforting to learn from Messrs. Nixon and Jackson | © : : ; 
| fitted with a six-cylinder engine with a cylinder bore wd 


that on the Witwatersrand field, it is a rare occurrence 
for a discarded rope to show signs of internal corrosion. 
That, we fear, is not always the case with our home 
colliery ropes 

Of the three classes of textile spindles, namely, 
(a) mule, (6) flyer or speed, (c) ring, only the ring 
need be considered, because the speeds at which the 
others run do not in themselves lead to any lubricating 
Mr. H. G. King, the author of the paper on 
this subject, protects with the words “ in 
themselves.” Perhaps will enlarge upon 
this interesting phase of the subject by telling us whether 


problem 
himself 
someone 


If the pressure is really high it might be | 


Such a high-speed | 


|models brought out by the firm. 
mono- | orrect . 
hydric alcohol combined with a fatty acid, then we | COFrec 


coefficient of friction is considered an important | 
characteristic of an oil for flyer spindles. Ring spindles 
rotate at 10,000 r.p.m. to 12,000 r.p.m. At this 


speed they can easily be thrown out of balance and 
caused to vibrate, unless proper precautions are taken. 
As fluid drag at these high speeds would be most 
unwelcome, an oil of the lowest viscosity that 
maintain a complete lubricating film with minimum 
friction and operating 
Oils having a viscosity 
(Redwood) at 70 The 
important subject of wear has been examined. The 
result of this investigation seems to indicate that the 
best conditions are obtained with cast-iron containing 
0-50 per cent. combined carbon with network of 
phosphide eutectic. Anti-friction bearings first 
sight may appear attractive for these spindles, but the 
initial cost renders the saving in power consumption 
and lubricant somewhat doubtful. 
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37,500-KW Brusa-Lounestri« Turspo-ALTERNATOR AT 
Bricxton.—-The 37,500-kW Brush-Ljungstrém turbo 
alternator, which was recently installed in the South- 
wick station of the Brighton Corporation, generated 
78,000,000 kWh between February 4 and September 2: 
1937. For long periods it was the only machine on load 
and easily met a demand of 40,000 kW. It was opened 
up a short time ago so that adjustments could be made 
for the winter load and for the official consumption tests. 
Examination showed that the blade system is in first- 
class condition, though slight adjustments of the laby 
rinths were found desirable, and the machine is 
again in normal service. A description of this unit was 
given on page 602 of Exornerrine for May 28, 1937 
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but the prac tical results, of course, are not challenged. | out this year, known as the Roadrider de Luxe, is no 


| type, and the column is adjustable for length. 
| turning circle is 40 ft. 
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MESSRS. THE LANCHESTER 





THE LANCHESTER 
DE LUXE” 


** ROADRIDER | 
CAR. | 


No firm has played a more important réle in the | 


Messrs. 


development of the touring car than The 
Lanchester Motor Company, Limited, of Coventry, | 
and particular interest therefore attaches to any new 
Apart from the 
applications of the mechanical principles 
embodied in their design, the firm’s products have 
always been distinguished by good road qualities and 
a high degree of finish, and the new model brought 


exception in these respects. The car, of which the 
chassis is illustrated in the accompanying figure, is 





61-47 mm. and a piston stroke of 101-6 mm., giving 
and an R.A.C., rating of 14 h.p. 


a capacity of 1,809 c.c. 
The engine need not be | 


The tax is therefore 10/1. 10s. 
described in detail, as it is generally similar in design 
to those fitted to the maker’s other models, having | 
overhead valves operated by push rods from the | 
roller-chain driven camshaft, full pressure lubrication, 
and thermostat-regulated cooling by pump and fan. 


The compression ratio is 6-5 to 1. There are four 


crankshaft bearings, and the engine is mounted on 
a four-point rubber suspension. Coil and _ battery 
ignition is employed, with automatic and manual 


control from the dash. The fuel tank is at the rear 
of the chassis, as shown, the feed being by mechanical 
pump with hand primer. The carburetter is of the 
automatic S.U. type, and is fitted with an air silencer. 
One of the most interesting features of the car is 
that it can be supplied with either the Daimler fiuid 
flywheel system, or a synchromesh gear box and friction 
clutch, at option, the price being 25/. less in the latter 
case. The fluid flywheel system is well known, the 
gear-box forming one unit with the engine and giving 
The forward gear ratios are 
3-84, 2-2, 1-475 and 1 to 1 in the case of the fluid 
flywheel transmission, and 3-32, 2-16, 1-375 and 
1 to 1 in the case of the synchromesh gear-box. The 
reverse ratios are 5-215 to 1 and 4 to 1 in the two 
cases. The drive to the rear axle is by an open pro- 
peller shaft fitted with universal joints of the pin 
roller type, and the final drive is by spiral bevel. 
The rear axle ratio is 5 to 1, and the axle is of the 
semi-floating type. The frame of under- 
slung cruciform design, the main members being of 
box section. The cruciform member and also the 
longitudinal are drilled, where advisable, for lightness. 
The steering is of the Marles worm and double-roller 
The 
Bendix mechanical brakes are 
fitted, the foot brake operating on all four wheels, and 
the hand brake on the rear wheels only. The hand 
brake lever is mounted below the facia board. 
Independent front wheel suspension is employed, 
the arrangement embodying coil springs and parallel 
links, further controlled by radius arms. Half-| 
elliptic springing is fitted at the rear, the springs 


four forward speeds. 


chassis is 
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TOURING CAR CHASSIS. 


COMPANY, LIMITED, COVENTRY. 


being rubber insulated from the axle and damped by 
hydraulic shock absorbers. Anti-roll control bars are 
fitted at both the front and rear. The wheels are of 
the spoked disc type, and are easy to clean. The 
spare wheel is carried with the wheel-changing equip- 
ment in a separate locker. The wheelbase is 9 ft. 2 in., 
and the wheel track is 4 ft. 4 in. The overall length is 
14 ft. 8 in., the overall width is 5 ft. 4} in., and the 
overall height is 5 ft. 4 in. The body space from the 
dash to the rear axle is 7 ft. 1g in. The chassis weight 
is 19 ewt., and the weight with standard saloon bod, 
is 274 cwt. 








CATALOGUES. 


Dynamos for Battery Charging.—Messrs. C.A.V.-Bosch, 
Acton, London, W.3, devote a recent leaflet to their 
compensated voltage-control dynamos ; full particulars 
of the various types and sizes will be found therein. 

Capstan Lathes.—Messrs. G. H. Joyce, Limited, of 115, 
Southwark-street, London, 8.E.1, have sent as a leaflet 
giving some particulars of their No. 2 Southwark lathe, 
which is designed to work continuously at high speeds 
with a high degree of accuracy. 

Fractional Horse-Power Motors——We have 
from Messrs. The English Electric Company, Limited, 
Queen’s House, Kingsway, London, W.C.2, a pamphlet 
relating to their fractional horse-power motors for A. 
systems. The pamphlet also deals with the firm's 
certified flameproof motors. 

Fluorescent Tubes.—From Messrs. The Franco-British 
Electrical Company, Limited, 25-27, Oxford-street, 
London, W.1, we have received a booklet describing their 
Francora fluorescent signs which provide new colours 
hitherto unobtainable in the Neon system, with reduced 
current consumption. 

Special Steels —We have received Messrs 
Emile Regniers and Company, Charleroi, Belgium, whos 
London office is at 126, Bishopsgate, E.C.2, a brochure 
describing, in three languages, the special alloy steels 
now being produced at the works of the Unions cde 
Acieries, Marcinelle, Charleroi, Belgium. 


received 


through 


Heating System.—From Messrs. Société Chauffage 
Gaudillot, 139-143 Boulevard Ney, Paris, 188, we have 
received a brochure containing extracts from the French 
press relating to their Deriaz system of floor heat installed 
in many places on the Continent. This system has been 
fully described in our columns. 


Babcock Boilers.—Messrs. Babcock and Wilcox, Limi 
ted, Babcock House, Farringdon-street, London, E.C.4 
in forwarding to us a brochure relating to the Babcock 
Johnson patent water-tube boiler, of which they are the 
licensors, have also sent us a publication giving a compl tt 
list of all the ships in the world in which Babcock boi'ers 
have been installed. The list includes some very interest 
ing illustrations. 

Pneumatic Tools.—A very well-compiled catalogut has 
reached us from Messrs. The Consolidated Pneumati 
Tool Company, Limited, Egyptian House, 170, Picea 
dilly, London, W.1, which, in addition to illustrations 0! 
the largest bridges in the world on which their Boye! 
riveting hammers have been used, gives some interesting 
particulars of their penumatic spades, saws, pt driving 
and concrete vibrating appliances, &c. 
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THE CHIEN TANG-RIVER BRIDGE, 
SOUTH CHINA. 


(Concluded from page 449.) 


Tue caissons for all the piers were sunk by means 
of compressed air. Drawings of the caissons were 
viven in Figs. 9 to 15, Plate XX XI, ante. They 
measured 37 ft. by 58 ft. by 20 ft. high, and were 
built on land between two runway tracks by means 
of which they were moved out and floated in deep 
water. Each caisson weighed more than 620 tons, 
including the 24-ft. crib wall built upon it, and a 
portal crane of 720 tons capacity was constructed 











arrangement allowed a caisson to be lowered into 
the water at a rate of about 1 ft. per hour. Fig. 27 
shows the caisson yard, with the timber crib being 
added to a caisson, and Figs. 28 and 29 show a 
caisson at the end of the runway in process of 
being lowered out. 

When a caisson had been floated it was manipu- 
lated by means of anchored cables, and taken to the 
pier site in charge of tugs. The pier sites were 
protected against scour of the river bed by heavy 
fascine mattresses measuring 120 ft. by 180 ft., 
by about 4 ft. thick. These were sunk in position 
by being loaded with rubble. On arrival at the 
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Catssons UNDER CONSTRUCTION. 





In order to expedite the work, the caissons were 
floated out as soon as the pier sites were ready, and 
sunk immediately, seven air locks with accessories 
being provided so that work on several piers might 
proceed simultaneously. The following Table gives 
the hours worked under compressed air at various 
pressures : 


Hours Worked Under Compressed Air. 


Pressure, Ib. persq. in... 8-15 16-27 28-35 35-40 
Working hours per shift. . 8 + 3 2 
Decompression time, min. 2 10 15 20 


The casualties from caisson disease were com- 














Fig. 28. 





PorTAL CRANE FOR CaIssON CONSTRUCTION. 

















Fie. 29. Caisson 


to handle the caissons on therunway. The build- 
ing yard is shown in Fig. 27 above, and the crane 
in Fig. 28 and Fig. 31, page 504. For horizontal 
travel along the runway it was provided with 
flanged wheels, operated by a system of worm 
zears by man power. For suspending the caisson 
during transit, and lowering it into the water 
at the end of the runway, the crane was pro- 
vided with four groups of three screwed rods, one 
croup being situated at each corner of the frame. 
These rods engaged with nuts on the top cross 
beams of the crane, and were coupled to beams 
Supporting the caisson underneath. Each rod 
consisted of a 4-in. serewed length of 10 ft. 8 in. 
and a chain of 3-in. plain rods each 5 ft. 8 in. long. 
1 he nuts were turned by ratchet, and the 5 ft. 8 in. 
lengths added as the lowering out operations 
proceeded. By means of mechanical linkage the 
three nuts of a group were synchronised and the 
four groups were made to work in unison. The 
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Fia. 30. 


site the caisson was anchored by means of six 
1?-in. steel cables attached to 10-ton reinforced- 
conerete anchor blocks. Concreting of the base 
and of the first section of the pier was then imme- 
diately commenced and the caisson thus gradually 
sunk to the ground. After final accurate location, 
excavation under compressed air was begun. 

The problem of removing the soil from the interior 
was solved by hydraulic ejection, this being ex- 
tremely suitable on account of the sandy nature 
of the soil. Inlet and outlet pipes 6 in. in diameter 
were used for the water supply, which was circulated 
at the rate of about 1,000 gallons per minute by a 
pump of 70 h.p. The content of suspended 
material in the discharge varied from 1-7 per cent. 
to 22-3 per cent. by volume, depending upon the 
soil encountered. By this ejector system it was 
possible to sink a caisson at a rate of 3 ft. per day 
of 24 hours. Fig. 30, on this page, shows this 





work proceeding. 
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paratively few, amounting to two fatal cases and 
20 cases of bends. 

For piers resting on pile foundations, the piles 
were driven while the caissons were being prepared 
on shore, and the floating of the caissons was timed 
to suit the completion of the piling. For most 
of the piers piles 100 ft. long were driven to rest 
on rock, the butt end terminating at about El. — 40. 
The piles were driven as follows: A temporary 
timber platform was erected close to the site as a 
reference table, on which were marked the relative 
positions of two of the piles in every row. By 
measurement from these marks the exact location 
of every pile could be determined. Floating 
sheer legs with a 120-ft. boom, and of 140 tons 
capacity, were provided for pile driving, the hydraulic 
jet system being adopted to secure penetration. 
In this system a 3-in. water jet pipe fitted with 
1}-in. nozzle was first lowered to the river bed on 
the exact spot for the pile, and sunk until the jet 
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reached El.—90. The timber pile, suspended 
ready alongside, was immediately pushed down into 
the hole made, as soon as the jet pipe was with- 
drawn, and assisted in its descent by blows from 
a 5-8-ton hammer. A few blows forced the pile 
head to water level, when it was fitted with a 20-in. 
follower 68 ft. long, made of §-in. steel tube. 
Driving was then continued until rock was reached, 
as indicated by the rebound. The follower was 
then withdrawn. With a practised gang of 14 men 
it was possible to drive as many as 30 piles in a 
day of 24 hours. 

The shorter concrete piles for plier No. 6 from the 
north end were driven in a similar manner, except 
that the follower was 100 ft. long. The piles were 
fitted with iron shoes and the follower, threaded 
over the pile, transmitted the blows direct to the 
shoes. In this case, due to the presence of welded 
stiffening members on the outside of the tube, 
a force of more than 100 tons had to be exerted to 
withdraw the follower. The entire work for the 
main piers was in the hands of Messrs. G. Corrit, of 
Shanghai. 

As already stated, the steelwork of the main 
spans was fabricated at the Middlesbrough works of 
Messrs. Dorman, Long and Company, except for the 
stringers, which were made by the same company 
in Shanghai. Upon arrival at the bridge site, 
the steelwork was sorted and stored in a yard 
nearby and the spans assembled, prior to being 
floated into position. Messrs. Dorman, Long and 
Company were responsible for the erection of the 
steelwork as well as its fabrication. In each case 
members of the truss, lateral systems and sway 
bracing were all erected in strict accordance with a 
definite programme, the lower panel points being 
jacked up to the required camber, and constantly 
checked by survey. No forced rivets were allowed 
in the field. Sufficient pneumatic hammers were 
employed to make it possible for two spans to be 
completed in about two weeks. Erection work was 
facilitated by means of the hand-operated travelling 
portal crane shown in Fig. 32, annexed. 

Owing to unexpected delays in the completion 
of the piers, the girder spans could not be floated 
out to their positions as fast as they were erected 
in the yard, and it became necessary therefore to 
arrange in some way to store them and yet not 
interfere with the process of erection under the 
portal crane. In order to meet the situation, 
two long trestle tracks were built, one at each end 
position of the spans when erected, and extending 
down the shore and for some distance into the 
water. These served the double purpose of storage 
and also of enabling the spans to be transported 
to deep water where they could be picked up by 
trestle barges. The spans, each weighing some 
260 tons, were moved along the tracks by means of 
special cars shown in Figs. 33 and 34, page 516, one 
being placed under each end floor beam. The 
spans were supported on each car by means of 
timber blocking and two 100-ton oil jacks. The 
erection of the span was completed on small timber 
bents. The car was moved into position, inside 
these bents, and the span load being transferred 
to the cars the fixed bents were removed and the 
span was traversed towards the water. The cars 
were worked along the track by handwheels and 
gearing, care being taken to maintain a uniform 
speed of about 1 ft. per minute in order to avoid 
risk of twisting the steelwork. When a span had 
been moved out to the end of the trestle tracks it 
was again jacked up to approximately the eleva- 
tion it would assume on the piers and supported 
on timber work, as shown in Figs. 35 and 36, 
page 516. The first of these views shows several 
completed spans on the slip, and one at the end 
ready for floating. For the latter operation two 
timber barges were employed, strongly braced 
together and each of a capacity of 250 tons. 
The trestles supported the spans at the quarter 
points. The barges were built of 4-in. by 
12-in. timbers. They were 70 ft. long by 34 ft. beam, 
and were 7 ft. 5 in. deep, drawing, loaded, 4 ft. 9 in. 
Each had three water-tight compartments, the 
central one, 32 ft. long, being used for flooding 
and lowering the barge, while the end two were used 
for maintaining stability. The barges were flooded 
by means of 10-in. valves, and were provided with 
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Fig. 32. 


pumps for clearing the water for lifting. Each 
barge was furnished with four winches for manipu- 
lating the warping lines. 

As the maximum vertical adjustment possible 
by means of the barges was about 18 in., it was 
necessary to choose the time for floating the spans 
correctly to suit this limiting factor. The loaded 
barges were moved out from between the trestle 
tracks by warping, and were then worked into 
position opposite the appropriate opening by means 
of lines attached to previously placed anchors. 
In exceptionally good weather it was possible to 
employ tugs. On reaching the piers the span was 
carefully located, the fixed end bearing being first 
lowered into place on the pedestal plate. The 
free end was then lowered on to the rollers. In 
some cases, owing to change of programme, a span 
jhad to be inserted between others previously 
erected, requiring great nicety in handling. 
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AERODYNAMICS DEPARTMENT—(continued ) 


Turbulence. Fluid Motion. 
Flow.—An important matter, indirectly asso: iated 
with the general question of stability and safety 
in aircraft, concerns the nature of atmospheri 
turbulence and, in particular, the effects of atmo- 
spheric gusts on the stresses in aeroplane structures. 
Theoretical work is in progress with the object ot 
determining a rational basis for estimating the 
magnitude and rate of increase of the loads imposed 
on acroplanes by a given gust or a succession of 
gusts, and some illustrative calculations hav a 
completed with reference to a monoplane assumed 
subject to a growth of lift as the result of a vel 
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gust. The difficulty in this type of calculation, 
arising from the fact that actual aircraft wings are 
elastic, has been substantially overcome by the 
results of alternative calculations which have shown 
that the air forces on an elastic wing are closely the 
same as those on a rigid wing subject to the same 
gust. The forces can, therefore, be computed with 
relative simplicity for the hypothetical rigid wing 
and then applied to the elastic wing in order to find 
the bending moment of the latter. These mathe- 
matical studies may be regarded as mainly con- 
cerned with the development of a satisfactory 
method of attack, and for the time being only 
assumed values for gust velocities are being used to 
indicate the order of relative importance of the 
yarious effects on an aeroplane. 

The other aspect of the problem, concerned with 
the observation of gusts actually occurring in the 
atmosphere, is a matter for practical measurement, 
and some valuable data are being accumulated 
regarding the structure of the turbulence in natural 
winds. This part of the problem is essentially that 
of measuring and statistically recording rapid 
fluctuations in the horizontal and vertical com- 
ponents of wind velocity. In a previous reference* 
to this work it was mentioned that a Meteorological 
Office pattern of Dines anemometer is being used 
to measure horizontal components, while the 
vertical ones are measured by means of a perforated 
horizontal disc, the motion of which is electrically 
recorded. For use with the Dines head, where 
differential air pressures are involved, a very sensitive 
diaphragm gauge, possessing several points of 
interest, has been specially developed. From a 
description of this instrument published in R. and M. 
1704, Fig. 16 has been reproduced, showing that the 
gauge comprises two chambers, to which the static 
and dynamic pressures from the Dines head are 
connected, separated by a corrugated circular 
diaphragm of German silver 5 in. in diameter and 
0-002 in. thick. Such a diaphragm has a natural 
frequency of about 120 cycles per second and is 
thus satisfactory for the indication of natural wind 
fluctuations. A central fitting a attached to the dia- 
phragm carries in the lower chamber the piston p 
of an oil-filled dashpot d, which rests on three legs 
between which ample space is left for the free 
passage of air. A cup on the upper part of the 
central fitting carries a pointed strut s, shown in 
Fig. 17, which supports a mirror-lever m constrained 
by two points t, one of which engages with a conical 
cup, the other with a Vee-groove in the upper side 
of the lever. Above the mirror-lever is a plain 
glass window g in the upper chamber such that a 
spot of light can be reflected on to a moving strip 
of photographic paper to give a permanent record of 
gust fluctuations. The points ¢ are connected to the 
massive ring frame holding the corrugated dia- 
phragm, by a flexible member which can be adjusted 
by the set screw c to vary the zero position of the 
light spot. 

Observations have already been carried out with 
this apparatus set up, first on a tower 60 ft. high 
in the grounds of the Laboratory, and secondly 
on the 150-ft. meteorological mast at Cardington 
aerodrome. The records have revealed the interest- 
ing feature that the ratio of the maximum up or 
down current to the mean horizontal wind is 0-8 
at Teddington but only 0-6 at the greater elevation at 
Cardington. The equipment is now installed on the 
Blackpool Tower at the height of 450 ft., and 
similar instruments are also to be mounted on the 
Eiffel Tower in Paris at about 950 ft. above ground 
level. It is expected that the disparity in gust 
velocity, already indicated, will be considerably 


enhanced at these higher altitudes. 
Con urrently with these investigations of large- 
scale turbulence, several lines of experimental 


vestigation are concerned with the micro-turbu- 
lence which is an important characteristic of fluid 
flow in the neighbourhood of solid boundaries 
and exerts a marked effect on aerodynamic resis- 
tance. For such work a most useful instrument 
8 a Sensitive hot wire anemometer, consisting 
essentially of a short length of fine platinum wire, 
electrically heated, which suffers a measurable 
resistance change on being cooled by exposure in a 
current of air. By using wires of very small 








* See ENGINEERING, vol. exlii, page 381 (1936). 








diameter and suitably amplifying the resistance 
changes, records of the velocity fluctuations charac- 
teristic of turbulent flow can be obtained. In 
this way some valuable experimental confirmation 
has been obtained of theories relating to the scale 
of turbulence and its rate of decay in flow along 
parallel channels. More recent measurements are 
showing that the turbulence at some distance 
downstream of a grid or honeycomb is isotropic in 
character, and experiments are in progress to analyse 
the frequency distribution of the horizontal turbu- 
lent velocities in the flow behind a grid. The hot 
wire instrument is also being used to study the 
conditions under which the transition from laminar 
to turbulent flow takes place in the boundary layer 
adjacent to an aeroplane wing. For this purpose a 
model wing is mounted horizontally in a wind 
tunnel, provision being made for altering its incidence 
to the wind stream. A sensitive hot wire is arranged 
close to the surface of the aerofoil and traversed 
from the leading edge to the trailing edge. Under 
these conditions the position of the onset of turbu- 
lence is clearly indicated by a change in the character 
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and thickness of the boundary layer. This experi- 
ment, which was demonstrated during the Annual 
Visitation, has an important bearing on the large 
question of designing aeroplanes, as regards the 
shape and texture of their external surfaces, so as 
to encourage laminar flow, to delay the onset of 
turbulent flow, and hence to reduce very materially 
their air resistance in flight. 

In a similar connection, the now well-known 
method of flow visualisation by means of hot spots 
of air, heated by the passage of the experimental 
flow through an intermittent spark discharge, 
has now been extended to the use of a continuous 
high tension electric discharge between a point 
electrode and a metal surface over which the air 
flow is under investigation. The equipment as 
demonstrated to visitors to the Laboratory included 
a small wind tunnel in which a metal aerofoil or 
flat plate could be mounted horizontally. At low 
wind speeds the spark discharge passing to the plate 
was seen to be smooth and continuous, indicating 
laminar flow, while the shape of the discharge near 
the surface took the form of the velocity profile 
characteristic of the flow. As the air speed was 
increased, the related changes in the flow profile 
were clearly seen, while at the critical Reynolds 
number the disturbance associated with turbulence 
was visible. 

The original “ hot dot ” method of flow visualisa- 
tion has found a good many applications during the 
past year, one of the most useful being to the study 
of ducted cooling for engines and radiators. This 
new and very important development, which aims 
at the design of enclosed passages, around the 
elements to be cooled, of such a shape that the 
ingoing and outgoing air currents shall not detri- 
mentally affect the streamlining of the aeroplane 
wing or body as a whole, is being materially pro- 
moted by the facility with which the movement of 
the cooling air relative to the passages can be 
oberved by the aid of heated air spots. There are 
indications that, in the case of high-speed aircraft, 
the heat transmitted to the cooling air may, by the 
proper shaping of the ducts, be made to contribute 
slightly but positively to the propulsion of the 
machine. Other very illuminating “hot dot” 
pictures have been taken by cinematography to 
show the details of such transient effects as the 


unstalling of an aerofoil by the approach of a wing 
slot. The subsequent projection on a screen is in 
sufficiently slow motion for the details of the change 
in conditions of flow to be examined at leisure. 
This and other photographic studies have been 
included in a film on the “ Theory of Flight ” which 
the Air Ministry has had prepared for instructional 
purposes, and an extract has also been sent to the 
United States of America as part of a film depicting 
European aeronautical work. 

Airscrews. Autogiro Theory. Vane Anemometer 
in Pulsating Flow.—For some time past the Aero- 
dynamics Department has been compiling a syste- 
matic series of experimental data relative to the 
performance of high pitch airscrews, with a view 
to advancing the design of modern types of fast 
aircraft. The tests have, for the most part, been 
conducted in one of the new open-jet, atmospheric 
pressure tunnels in which air speeds exceeding 200 ft. 
per second can be attained. In the working section 
of the tunnel the model airscrew, 3 ft. in diameter, 
together with its spinner and faired driving motor, 
are suspended from the aerodynamic balances in 
such a way as to permit measurements of thrust 
and torque to be made while the screw is at work. 
Simultaneously the pressure distribution over the 
airscrew boss is explored by means of holes flush 
with the surface of the spinner, and a correction 
applied to the measured thrust so that the thrust 
and torque data eventually derived relate to the 
exposed portions of the blades only. One series 
of tests, now completed, has been concerned with the 
characteristics and efficiency of a family of similar 
two-bladed and four-bladed airscrews over the range 
of pitch/diameter ratio from 1-0 to 2-5. High 
values of efficiency, reaching maxima of 89-7 per 
cent. and 86-8 per cent. respectively for two- and 
four-bladed screws of close upon 2-5  pitch/ 
diameter ratio, were obtained, the general effect 
of increasing pitch being to increase the torque 
coefficient for all working conditions, but to exert 
little effect on thrust coefficient at the smaller values 
of the performance parameter V/nD. 

Supplementary to these tests a second series of 
experiments on several groups of high-pitch screws 
has been conducted to investigate the effects of 
the width and sectional shape of the blades. Among 
the conclusions drawn, perhaps that of most general 
interest to designers is that the shape and width of 
the airscrew blades have little effect on the perform- 
ance so long as the working conditions of rotation 
and forward speed are such that the blades are not 
stalled. Under the optimum conditions one type 
of airscrew, having unusually thin sections near the 
roots of the blades, gave a maximum efficiency of 
93 per cent. More recent work has extended the 
high-pitch investigation to model screws having 
pitch/diameter ratios up to 3-3. As is well 
known, some of the advantage in efficiency asso- 
ciated with constant high pitch airscrews at high 
speeds of flight is offset by the relatively poor per- 
formance at low forward speeds when the blades 
are wholly or partially stalled. This question of 
take-off thrust has consequently been considered in 
some detail, and it has been noted that the maximum 
thrust of an airscrew is commonly given when the 
blades are stalled towards the tips, just as an aero- 
foil is partially stalled when giving its maximum 
lift. To pursue the analogy, the static thrust, 
i.e., the thrust when the airscrew has no speed of 
translation through the main body of the air, is 
found to be especially sensitive to the form of the 
blade sections, just as the maximum lift of a wing 
varies markedly with the sectional shape at 
moderate Reynolds numbers. While, therefore, 
the blade section makes little difference to the 
performance of an airscrew at high speeds of 
flight, it may alter the take-off thrust by as much 
as 50 percent. The comparison between theoretical 
and practical performance has shown, however, 
that provided the aerodynamic characteristics of 
the blade sections at different radii are known, the 
graphical methods of predicting airscrew performance 
recently developed at the Laboratory enable very 
satisfactory estimates of take-off thrust to be made. 

As a further stage in the analysis of airscrew 
performance, attention is now being given to the 
regime of negative thrust, the characteristics of 





which are of great and growing importance in their 
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application to the design and performance pre- 
diction of multi-engined machines in which one or 
more airscrews are out of use as the result of engine 
failure. In such an eventuality the defective screw 
may be at rest, with the engine jammed, or rotating 
at a rate determined by the negative thrust and the 
resistance of the “dead” engine. Data covering 
the whole of this range are being obtained by tests 
on model screws having fixed blades, while other 
experiments on a screw with rotatable blades have 
demonstrated that a very marked reduction of the 
resistance (i.e., of negative thrust) can be obtained 
by turning the blades about their individual axes 
into the wind direction. The practical conclusion 
follows at once that if variable-pitch airscrews can 
be designed so that the blades can be turned through 
about 90 deg., the performance of a multi-engined 
machine with one engine cut out would be very 
valuably improved. One other aspect of the effects 
of blade shape is illustrated by a series of wind- 
tunnel tests on models of marine propellers, the 
blades of which are much wider than those of air- 
screws. For such extreme blade widths the simple 
vortex theory of airscrew performance is known to 
be no longer valid, but the test results, now in course 
of analysis, will show how far other, modern, air- 
screw theories can be applied to ship propellers. 

Among the most recent investigations of aeroplane 
power units is a study of the performance of air- 
screws mounted on an engine nacelle, in which the 
Laboratory is collaborating with the Royal Aircraft 
Establishment. Particular attention is being given 
to the effects of variations in airscrew design on the 
flow of engine-cooling air through the cowling 
of the nacelle. On the whole, it may be said that 
the general problem of air-screw performance, from 
both the empirical and theoretical viewpoints, 
has been substantially advanced by the work of 
the Laboratory during the past year. 

In a similar connection certain full-scale results 
of the performance of the Cierva autogiro, which 
have been very puzzling for a long time, have now 
been explained by the numerical deductions from a 
successful theory of the effects of blade twist on 
the autogiro rotor in flight. The analysis, while 
of more general application after minor modification, 
relates specifically to the blade motion and force 
characteristics of the standard C 30 autogiro rotor, 
and takes into account the torsional flexibility of 
the blades. The theory reveals that the blades 
twist in the sense of decreasing the mean angle 
of pitch by several degrees, and that a further 
periodic variation is superimposed on the former 
effect. Both effects increase with the forward 
speed of the autogiro until a condition is reached 
at which the outer portion of the advancing blade 
is twisted to such an extent as to contribute no lift, 
or even & negative lift at higher forward speeds. 
Actually, the lift/drag ratio is decreased to a maxi- 
mum extent of only about 8 per cent. Of rather 
more interest is the fact that when the theory is 
applied to the steady motion and pitching equili- 
brium of a complete autogiro machine, good agree- 
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having points of interest and utility to ventilating 
engineers, has been directed to the behaviour 
of the familiar vane anemometer in an air current 
of fluctuating speed. A theoretical treatment of the 
problem, based on the simplifying assumption of a 
regular sinusoidal variation in the speed of the 
air stream, indicated that the vane anemometer 
would give a value higher than the mean speed, the 
error being proportional to the square of the ampli- 
tude of the speed fluctuation. The error is thus 
not very serious if the fluctuations are small, but 
requires correction if large pulsations are present. 
By means of a wind tunnel experiment, in which an 
air stream of fluctuating speed was achieved by 
rotating a shutter behind slits in a fixed diaphragm, 
the theory was very satisfactorily confirmed for 
the typical case of a sensitive low-speed vane 
anemometer, the absolute values of the speed 
of the fluctuating stream being measured by a highly 
responsive hot-wire anemometer used in conjunction 
with an Einthoven string galvanometer. 

Flutter —The fact that aircraft structural com- 
ponents—more particularly the wings and the tail 
units to which control surfaces are hinged—are 
imperfectly rigid and are consequently subject 
to variations of attitude under the action of aero- 
dynamic forces in flight leads, under certain com- 
binations of conditions, to something akin to a 
forced vibration in which the amplitudes of oscilla- 
tion may become so large as to fracture the structural 
members and wreck the machine. These pheno- 
mena, to which the generic name of “ flutter” 
applies, have been under continuous study at the 
Laboratory for a number of years, but although 
a great number of valuable conclusions have been 
reached, the subject is yet far from being either 
completely understood or capable of mathematical 
analysis to the extent of enabling perfectly satis- 
factory designs to be predicted. Recent develop- 
ments in respect of aeroplane speeds and modes 
of construction have necessitated continual revision 
of previous theoretical work, while the uncertainties 
of the present, approximate, methods of mathe- 
matical treatment have required the confirmation 
of wind tunnel experiments on models. 

Among the aspects of flutter to which special 
attention has been so directed is the effect of the 
aileron and its control gear on the flutter of wings. 
In the typical case of a Puss Moth monoplane, a 
series of tests has been made to find how far a 
suggested form of aileron control, having a dead 
centre at the neutral position, would serve to prevent 
wing flutter. As usual, no very simple answer 
has been forthcoming. It appears, both from 
experiments and calculations, that it is possible 
for a wing fitted with a dead centre aileron control 
to flutter when the aileron is displaced from its 
neutral position by a comparatively small angle. 
No flutter oscillating over the dead centre could be 
jinduced in the model, but it has not yet been 
conclusively established that a flutter of this type 
cannot possibly occur. Further work on the same 
model has been carried out to investigate the value 





ment is obtained with experimental observations 
previously made during gliding tests at Farn- 
borough ; and, in particular, the anomalous reversal 
of the elevators at high forward speeds can now be 
understood and predicted. 

With reference to this subject a study of general 
interest has been made to compare the respective 
performances to be expected of a conventional 
aeroplane, an autogiro and a helicopter, all of the 
same power. 
difficulties inherent in the helicopter could be 
overcome with a structural weight not greatly in 


of mechanical devices for artificially increasing 
| the damping and the moment of inertia of the aileron. 
| Here rather more decided conclusions emerged, 
| the use of a device which increases inertia, either 
|with or without mass balancing of the aileron, 
| being found liable to promote dangerous flutter, 
| whereas the artificial increase of aileron damping 
| gave results indicating it to be a promising aid to the 
; Suppression of flexural aileron flutter. 


| cally are the influence of differential aileron control 
| on wing flutter, and the effects on propensity to wing 


excess of those of the other two types, the helicopter flutter of a reduction in the torsional stiffness of an 


ought to display a rate of climb comparable with | aileron, the general result being to show that the 
that of a good aeroplane, and decidedly more rapid | criti al speed at which flutter occurs is lowered— 
translational | to the detriment of safety in flight—by a reduction 


than that of an autogiro. The 
speeds of the helicopter and the autogiro will be 
about equal and decidedly inferior to the top speed 
of the aeroplane. 
alone has the advantage of being able to descend 
vertically, though its rate of descent is rather high. 
As regards low landing speed, the autogiro occupies 


the second place, but it is not strikingly superior | ultimately for its successful application, but also | 


in this respect to a medium speed aeroplane fitted 


with modern landing flaps of good design. 


of torsional stiffness. 


| Concurrently with these, and other similar tests, | 
On the other hand, the helicopter | on specific types of flutter, analytical work is in 


| progress with the object of formulating a more 
| exact theoretical basis for the phenomena of flutter. 
| Any such theory is, of course, dependent, not only 





|intermediately for its satisfactory development, 
}on @ much fuller knowledge than is at present 


One other investigation associated with airscrews, | available, of what are termed the “ flutter deri-! and 50,000 tons of slag and rubble were used. 
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vatives,”’ i.e., the numerical, empirically derived. 
quantities which represent the aerodynamic forces 
involved during the rapid oscillations of aircraft 
components susceptible to flutter. One of the 
major researches initiated in the Aerodynamics 
Department during the past year is a systematic 
determination of such derivatives over a range of 
typical components, and it is being found that they 
are very difficult to measure. So far, the time has 
been largely expended, as yet without complete 
success, on devising a completely satisfactory 
experimental technique. The problem consists 
in forcing a model of a wing or other aeroplane part, 
mounted in a wind tunnel so as to be subject to the 
action of an airstream of variable speed, to oscillate 
rapidly in a number of prescribed ways, and to 
measure the way in which the force, applied to cause 
these oscillations, varies throughout the cycle as a 
function of time. In the initial stages, mechanical 
methods of force measurement were tried, but 
proved unsatisfactory. They have now been 
replaced by magneto-striction apparatus used 
in conjunction with a cathode-ray oscillograph. 
The experimental assembly, as demonstrated during 
the Annual Visitation, comprised a model wing, 
mounted on a horizontal axle in a 4-ft. wind tunnel, 
and oscillated by steel tapes connected between 
wheels on the wing axle and wheels on a motor- 
driven crank and connecting-rod mechanism. The 
principle underlying the force measurements is 
that, during the oscillating cycle, the variations 
of aerodynamic force on the wing cause changes 
in the length of the driving tapes. The latter 
strains are measured by strain gauges consisting 
of thin nickel tubes, attached to the tapes and 
following their variations of length, in which strain 
produces a variation of electrical resistance. The 
latter, after amplification, is indicated as rapidly 
as it occurs by the aid of a cathode-ray oscillograph, 
from which permanent photographic records can 
be obtained for analysis. 

One other important flutter research of a general 
character comprises an attempt to extend flutter 
theory to the mathematically rather intractable 
cases in which the aerodynamic and elastic forces 
at issue are not linear functions of the displacement, 
during an oscillation, of the structural component 
concerned. Although the earlier theories perforce 
accepted such simplifying assumptions, it was known 
that they were at variance with practice, and that 
friction introduced further forces not proportional 
to displacement. With the improvements intro- 
duced in aeroplane manufacture in the last few years, 
such practices as the balancing of controls, which 
are now fairly general, have made it evident that 4 
flutter theory which assumes that the hinge moment 
of a control surface is proportional to the angular 
departure from the neutral position, is unsatis- 
factorily far from the truth. The mathematical 
study of oscillating systems which obey non-linear 
laws is therefore being seriously undertaken. 
Already some useful advance has been made, and 
there is every promise that the eventual results of 
this concentrated attack on a very difficult and, 
hitherto, largely untouched branch of mathematics 
will have far wider applications in engineering 
generally than merely to problems of aircraft 
flutter. 





Other | 
It appears that, if the mechanical | subjects which have been investigated mathemati- | 


As justifying the elaborate and diverse methods 
of the Laboratory’s attack on flutter, mention 
may be made in conclusion that consideration has 
been given during the past year to two proposals, 
advanced by German workers, for predicting flutter 
|speeds from comparatively simple oscillation 
|experiments on actual machines. In both these 
cases the methods suggested were examined at the 
Laboratory, both by theoretical means and by 
| model experiments in a wind tunnel. It has to be 
concluded that, although the proposed methods 
| might have a limited practical application to some 
| types of aeroplane construction, they involve rt 
0 


|too drastic a simplification to be trustworthy 
| general use. 
(To be continued.) 








Car Park aT THe BririsH Inpustries Farr,.—A ce 
| park large enough to accommodate 5,000 cars has been 
| constructed for the British Industries Fair at Birmingham. 
| A slum street has been cleared away in making the park, 
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Fie. 1. 


6-Ton Rieimp Six-Wueet Cuassis; Messrs. Jonn I. Toornycrorr AND COMPANY, 


LIMITED. 
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Messrs. Joun I. THoRNYCROFT AND COMPANY, 


LIMITED. 


COMMERCIAL MOTOR TRANSPORT 
EXHIBITION AT EARL’S COURT. 


TuE biennial exhibition of commercial vehicles, 
organised by The Society of Motor Manufacturers 
and Traders, opened at Earl’s Court yesterday, and 
closes on November 13. Since the last exhibition, 
held in 1935, the motor industry as a whole 
has shown a very considerable expansion, but the 
development on the commercial-vehicle side has 
not been as great as might have been hoped. The 
actual number of commercial vehicles produced in 
the United Kingdom increased from 85,633 in 1934 
0 92,176 in 1935, with a further rise to 107,609 
in 1936. 

These figures are somewhat unfavourable when 


ompared with the increase in production of 
private cars, and by no means reflect the extent of 
the increase in general prosperity. So far as the 
home market is concerned, the most probable 


xplanation of the very moderate expansion in the 
tumber of commercial vehicles in use is the very 
high rate of taxation, particularly on the heavier 
asses of vehicle, but the increasing congestion on 
the roads, which tends to deprive long-distance road 
‘ransport of its greatest advantage, may also be a 
ontributory factor. The increase in the overseas 
‘ales has also been somewhat disappointing, the 
hgures ac tually showing a fall from 13,742 vehicles 
n 1934 to 13,655 vehicles in 1935, foliowed, however, 


by ¢ » Ons F . oe T 
Ya rise to 16,933 vehicles in 1936. The explana- 


hon of the modest expansion over the two years is 
i this case easier to find, as apart from the unsettled 
y of the foreign markets, British manu- 
‘faced with increasing competition from 
particularly 


state of man 
factur TS are 


on 
‘everal countries, and more from 





Germany, where the manufacturers receive the 
benefits of State assistance. 

There have been no very marked developments in 
design since the last exhibition, but the interim 
period has been marked by a very considerable 
expansion in the use of trolley *buses, and by the 
wider use of oil engines in preference to petrol 
engines, particularly for the heavier classes of 
vehicle. The latter development is illustrated by 
figures published by Messrs. Leyland Motors, 
Limited, which record a 40 per cent. increase in the 
production of oil engines in the year ending Septem- 
ber 30. The firm also state that during 1935-1936, 
4-8 oil engines were built for every petrol engine, 
while during 1936-1937 this figure rose to 5-8. 
A large number of the units manufactured were for 
the conversion of existing petrol-engined "buses to 
oil. When discussing the exhibits at the recent 
touring car exhibition, we pointed out that British 
manufacturers were, on the whole, more disinclined 
to make radical departures from conventional 
layouts than those on the Continent, and this 
comparison is also true to a lesser extent of commer- 
cial-vehicle design. There is nothing on the British 
market, for example, to compare in unconvention- 
ality with the Biissing-N.A.G. chassis with rear 
engine location. The exhibition this year, however, 
does mark the introduction of one highly-uncon- 
ventional British model, the T.S. Motors chassis 
with a horizontally-opposed cylinder engine. This 
model will be dealt with in detail later. In contrast 
with the oil-engined vehicle, those operating on 
producer gas appear to make little progress, although 
we described a promising design, manufactured by 
Messrs. High Speed Gas (Great Britain), Limited, in 
1935. The battery-electric vehicle is rapidly in- 


creasing in popularity, probably owing to increased 


charging facilities. Detail developments in engine 
and chassis design can be most conveniently dealt 
with when describing examples of the actual vehicles 
exhibited, but it may be said that, in general, there 
is little tendency to cut down weight and increase 
engine power at the expense of reliability. This 
| tendency is in marked evidence in the case of the 
cheaper classes of touring cars, and results in 
failures after a road mileage which would not be 
tolerated by a commercial-vehicle user. The prac- 
tice of giving increased comfort and protection for 
the driver, which has been in evidence for some years 
past, is again a prominent feature of the exhibits, 
and is accompanied by careful attention to the 
controls with a view to their operation with a 
minimum of physical effort and fatigue. A point 
which still requires attention is the difficulty of 
giving the appropriate road signals with certain 
types of body, and in this connection, some makers 
of commercial vehicles could certainly study the 
latest touring-car practice with advantage. 

Messrs. John I. Thornycroft and Company, 
Limited, London and Basingstoke, have specialised 
for many years in the production of heavy trans- 
port vehicles for service overseas. One of the most 
prominent of their several exhibits in the present 
exhibition is of this type, viz., a 20-seat passenger 
coach for desert service, constructed on an improved 
form of their “‘ Amazon ” 6/64-ton rigid three-axle 
chassis, which is illustrated in Fig. 1, on this page, 
and constituting part of an order received from the 
Crown Agents for the Iraqi Railways. In this 
chassis, the two rear axles are coupled to form a 
four-wheeled driving bogie, suspended on inverted 
semi-elliptic springs independently pivoted at 
their centres to brackets rigidly attached to the 
chassis frame members. The springs form the only 
connection between the axles and the frame, no 
torque tubes or radius rods being fitted. The 
suspension permits a difference of 9 in. between the 
axle levels without distorting the springs, rubber 
buffers being fitted above and below the axles to 
prevent excessive movement. The design gives 
equal weight distribution on the four wheels irre- 
spective of the relative axle positions, and the driving 
efforts are also equal. If necessary, when negotia- 
ting mud or difficult sandy ground, a non-skid 
band track can be quickly fitted to the two wheels 
on each side, thus converting the vehicle into a 
half-track machine. The wheels are of the pressed- 
steel dise type, and the tyres are 20 in. by 10-5 in. 
The front axle is a one-piece forging of I-section ; 
the rear axles are of the full-floating type, contained 
in a drop-forged casing and driven through overhead 
worm gear which, with the differential, can be 
removed without detaching the road wheels. 

The compression-ignition engine, illustrated in 
Fig. 2, and known as the DC6 type, has six cylin- 
ders 4} in. bore with a piston stroke of 6 in. giving an 
R.A.C. rating of 40-8 h.p. The brake horse-power 
developed at 1,000 r.p.m. is 50, and the maximum, 
99 h.p. The cylinders are cast in monobloc, 
and have renewable wet liners. The detachable 
cylinder-head casting has inserted seats for the 
exhaust valves. The valve gear is of the overhead 
type, operated by push rods and adjustable rockers, 
and fuel injection is by C.A.V.-Bosch pump, receiving 
fuel by gravity from a vacuum tank, which draws 
the oil from a 50-gallon main tank carried on the 
near side of the frame. Aluminium-alloy pistons 
are fitted, and the crankshaft is supported in five 
white-metal lined bearings. Lubrication is effected 
by a rotary gear pump drawing oil from the sump 
which contains 4 gallons, and delivering it to 
the main and connecting-rod bearings, camshaft 
bearings, and overhead valve gear. Cooling is by 
centrifugal pump in conjunction witha belt-driven fan. 
The transmission system consists of a single- 
plate dry clutch and a gearbox providing four 
forward speeds and a reverse drive, the forward 
ratios ranging from a direct top of 7-66 to a first 
gear of 39-3. For cross-country work an auxiliary 
gearbox is also fitted, which increases these ratios 
from 19-15 on top gear to 98-25 on bottom. With 
the auxiliary box, the driver has available eight 
forward gears and two reverse gears. Steering is 
by cam-and-lever gear, and the turning circle is 








approximately 70 ft. in diameter. The foot brake 
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operates on all six wheels through triple vacuum- | . ; — R 
pa cylinders, the brake drums, which can be | EXHIBITS AT THE COMMERCIAL MOTOR EXHIBITION. 
removed without disturbing the hub bearings, being | 
17 in. in diameter and the linings of the brake | 
shoes 3 in. in width. The hand brake acts on the 
driving-bogie wheels only, using the same shoes 
as the foot brake. The weight of the chassis 
only is 5 tons 2 ewt. in the standard form, and about | 
a ton more with the normal type of body, but a 
variety of additional equipment is optional, such as 
a mechanical tyre-pump, power take-off connection | 
from the gearbox, and a reserve fuel tank, holding 
10 gallons, which can be fitted on the dash. 





The comprehensive exhibit of Messrs. Leyland 
Motors, Limited, Leyland, Lancs, apart from its 
general interest, is notable for the inclusion of no less | 
than three new designs of chassis and a new engine. | 
One of these chassis is for a single-decked passenger 
vehicle of a somewhat unusual design, and known 
as the “‘ Gnu.”’ The other two are for goods vehicles, 
and have been named the “ Lynx” and “ Steer.” 
There are also two ‘buses, an ** Octopus ”’ van, and 
a fire engine. We have selected for illustration the 
new engine, the fire engine, and the “ Steer” | 
chassis. The general appearance of the chassis is | 
shown in Fig. 3, on this page, while its construction 
will be clear from the drawings of Figs. 5 to 9, 
Plate XXXII. As will be seen from these, the 
chassis is of the six-wheeled type, with a single 
rear axle and two steered front wheels. The wheels 
throughout are fitted with 36in. by 8 in. high-pressure 
tyres, single on the four front wheels and double 
on the rear wheels, that is, eight tyres in all. The 
wheel base is 17 ft. 5 in., the front track 6 ft. 3 in., 
and the rear track 5 ft.9in. The disposition of the | 
axles and the adoption of rear twin tyres make the | 
load distribution such that the rear-axle weight is 
the maximum legally allowable,with resultant good 
road adhesion and long tyre life throughout. With | 
the normal oil-engine drive, the chassis weighs | 
1 tons 3 ewt., but with a petrol engine this is reduced | 
to 3 tons 19 ewt. In this condition the machine is 
capable of carrying, both safely and legally, gross 
loads of 11 tons. Used for towing, for which its 
construction well fits it, an additional gross load of 
64 tons can be hauled in a trailer. 





Fie. 3. Twrn-Sreertrne Stx-Wneet Cuassis; Messrs. Leytanp Morors, Limirep. 











Referring to Figs. 5 and 6, the compact arrange- | 
ment of the power unit and controls will be noted, | 
there being a body space 20 ft. 6 in. long behind the 
cab. The power is derived from a six-cylinder com- 
pression ignition direct-injection oil engine with cylin- Fic. 4. Rear Axe or 10-Ton Goops Cuassis; Messrs. AssociateD EQUIPMENT COMPANY, 








ders 4}-in. bore by 5}-in. stroke. With a R.A.C. | LIMITED. 

rating of 48-6, it develops 100 brake horse-power at 

1,850 rpm. The fuel tank holds 33  gallons| heel by a screw common to both. When the hand- | from 200 r.p.m. to 3,000 r.p.m., and the output of 
and is mounted on the frame at the left side, as brake is applied the pull rod of each brake moves | the pump can be varied from 300 gallons per minute 
shown in Fig. 7. The fuel is transferred from it | hardened steel rollers by converging inclined faces, | at 172 Ib. per square inch to 700 gallons per minute 


at 55 lb. per square inch. The suction head for 


to the injection pump by a small pump driven by | the divergence of the rollers causing expansion of the 
the deliveries given above was 6 ft. The normal 


the engine. ‘Transmission is by a large single dry- | shoes at the toes. When the foot brake is applied, 
plate clutch with a flexibly-mounted centre and a| the hydraulic evlinder picks up the pull rods and | rating is 500 gallons at 115 lb. per square inch. 
four-speed gearbox with one speed in reverse. In| operates the wedges. The result of this arrange- |The pump is of the two-stage turbine type, of gun- 
top gear the drive is direct, while the ratios of the} ment is the multiplication of the input effort metal throughout with the exception of the shaft, 
three other speeds range from 4-78 to 1, to 1-73 approximately sevenfold. The chassis is provided | which is of stainless steel. There is only one gland 
to 1. The reverse ratio is 5-57 to 1. There are | with 24-volt lighting and starting equipment having | and all the bearings are oil-lubricated, there being 











two tubular propeller shafts with needle-bearing a lead-acid type battery of 120ampere-hours capacity. | no access of water. Priming is efiected by the 
couplings throughout. The rear axle is of the full | The Leyland fire engine shown is one of three | double-acting piston-type pump seen above the Br 
floating type, with overhead worm drive. The | similar machines made to the order of the Lanark | main pump in Fig. 10. This pump is driven from a’ 
steering gear arrangement can be followed from | Fire Brigade. Its general construction is shown in | the main shaft by friction wheels, which are engaged fo. 
Figs. 6 and 8. The second axles are given pre- | Figs. 10 to 14, Plate X XXIII, while a view of the | by the hand-control shown. is 
cisely the same movement as the first by a coupling | rear of the complete machine, with the doors open, The suction and delivery instantaneous hose con on 
rod which actuates a lever pivoted midway between | jx given in Fig. 18, on the opposite page. The body is | nections are arranged on a panel at the rear of the on 
the two. ‘* Marlies ”’ steering is fitted and operates | of the limousine type with a driver’s cab having the vehicle. They vary somewhat according to the wh 
in an oil-tight casing. | usual side entrance and backed by longitudinal seats | requirements of the Brigade concerned ; thus the hai 
The braking arrangements adopted merit special | reached from the rear doors. A crew of nine men | arrangement shown in Fig. 14 differs from that o! wh 
mention. All six wheels have wedge-operated self-|can be carried, viz., two men and the driver in| Fig. 18, which is an illustration of the machine 14 
centring shoes, which are actuated hydraulically | front and the remainder in the rear. From Figs. | actually exhibited. Here there is a 4-in. — me 
with vacuum servo-assistance by the foot brake. | 10 and 11, it will be seen that the pump is at the|and, in line above it, two 2}-in. and one 3$-1. A 
\ master hydraulic cylinder is mounted on the| extreme rear of the chassis. There are, in conse-| deliveries. The smaller connection is the suction pr 
chassis frame and operates a small hydraulic cylinder | quence, two propeller shafts from the engine, one | of what is known as the first-aid apparatus. Phis ‘ 
secured to the back plate of each wheel. The hand | for propulsion of the vehicle and one for the pump. | consists of a 40-gallon tank used in conjunction she 
brake is mechanical and operates the brakes of the|'The engine is a six-cylinder petrol engine with | with a small auxiliary pump for small fires. A “) 
second and rear wheels only, full compensation | cylinders of 3} in. bore by 5 in. stroke. The R.A.C. | length of 120 ft. of 2-in. hose with a ¥-in. nozzle. un. 


up a 
yum} Th 


between the four wheels being obtained by swing | rating is 29-4, and at 2,500 r.p.m. 85h.p. isdeveloped. | and having a permanent connection to the — 
} iiius 


mountings secured on the frame and rear axle. The | Transmission to both pump and rear axle is through | delivery is stowed on a reel as shown in the uni 
system, by increasing the leverage at the shoe toes, | a single-plate clutch and a four-speed gearbox. The | tration, so that it can be run out at either side . alu 
enables lightly-loaded rods or cables to be employed | top gear drive is direct and the three other gear | the machine. Similarly, doors are provided at bot ! ma 
and cross-shafts to be dispensed with. Friction and | ratios range from 1-79 to 1, to 5-8 to 1. The reverse | sides for access to the main delivery hose, which B an 
lost motion are reduced to a minimum, both in the | ratio is 7-06 to 1. The pump drive is controlled | stowed under the seats, and is also accessible — me 
linkage and at the shoe toes, where the wedges|from the driver's compartment. The engine is|the interior of the van. The position occuple nec 
operate on rollers. The shoes are adjusted at the | designed to give smooth and efficient operation! by the suction hose can be readily made out wh 
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Fie. 17. Srtx-CyLinper Peretrrot ENGINE; 
Messrs. LEYLAND Morors, LIMIrep. 





Fic. 18. 500 to 700 G.P.M. 


Brackets are provided for a 7-ft. hook ladder and 
a7 ft. 6 in. sealing ladder, and quick-release brackets 
lor a 20-ft. ladder. The wheel base of the vehicle 
is 12 ft.. and the wheels are fitted with 32 in. by 6 in. 
tyres, single on the front axle and double on the 
rear axle. Hydraulic brake operation on all four 
wheels is provided by the foot brake, while the 
hand-brake operates the same shoes on the rear 


wheels only. The petrol tank has a capacity of 
l4 gallons and the feed is rendered positive by a 
mechanically-operated pump mounted on the engine. 
A complete electrical equipment for lighting is 
provided, 

The new Leyland engine referred to above is 


shown in Fig. 17, on this page. It is known as the 
Mark III” engine and is a six-cylinder petrol 
unit with cylinders 4 in. bore by 5} in. stroke. 
The cylinder casting is of monobloc type and is 
unusually deep and stiff. The crankcase is of 
aluminium and is also well stiffened. There are seven 
main bearings and the shaft hasa vibration damper 
ind heavy flywheel at the forward end, an arrange- 
ment contributing to smooth running. The con- 
necting rods are of “H” section alloy steel with 
white metal big-end bearings. The camshaft is 
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situated on the offside of the block and rotates in 
an oil trough. The valve gear is carried in the head. 
The exhaust valves are made from special heat- 
resisting steel and the inlet valves from nickel steel. 
Operation is by rocker levers and short push rods, 
these being of Duralumin for the inlet valves and 
of steel for the exhaust valves in order to maintain 
a constant tappet clearance under all operating 
conditions, though means are also provided for 
adjusting this. The auxiliaries are driven from the 
camshaft by a triplex roller chain, the camshaft being 
driven by skew gear and the fan by a similar gear 
meshing with that of the camshaft. Lubrication 
to the working parts is effected by a duplex gear- 
type pump. The oil circuit includes a cooler, and 
adjustable relief valves for both the main bearings, 
&c., and the camshaft gear, &c., permit of inde- 
pendent pressure regulation to the different parts. 
Ignition is by magneto with automatic advance and 
manual control. The carburettor is of the “ thermo- 
starter’ down-draught type, and is placed in an 
accessible position above a vaporising chamber 
heated by exhaust gases from by-passes in the 
exhaust ports of two of the cylinders. Particular 
attention has been paid to the cooling-water circu- 


CRANKCASE AND 





oF HoRIZONTALLY- 
Opposep Enetne; Messrs. T. S. Morors, Limrrep. 


CYLINDER BLOCK 


lation. The water enters the rear of the cylinder 
block on the near side, whence it flows through 
large water spaces to the offside and rises through 
six orifices into the head round the sparking plug 
bosses and thence out through the near side of the 
head into a header pipe to the radiator. A dynamo 
is fitted on the near side of the unit. Along with 
the engine a standard four-speed gearbox with the 
latest fifth-speed attachment is shown. 

The chassis illustrated in Fig. 4, on the opposite 
page, and Fig. 15, Plate XX XIII, is a new model 
introduced by Messrs. The Associated Equipment 
Company, Limited, Southall, to give operators a 
vehicle with a payload capacity midway between 
that of the two-axle vehicle, with its limit of 74 tons 
to 8 tons, and that of the three-axle heavy-duty 
vehicle, with a limit of 13 tons to 13} tons. The new 
chassis, which is known as the “‘Mammoth Minor,” 
is designed for payloads of 10 tons. The engine, a 
six-cylinder A.E.C.-Ricardo model operating on oil, 
is of a type previously described in our columns, 
and well known for its efficiency and flexibility. It 
has a capacity of 7,700 c.c., and develops 108 brake 
horse-power at a governed speed of 2,000 r.p.m. 
Although the engine is remarkable for its light 
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| 
weight, very careful attention has been given to 
the strength and rigidity of the more heavily-loaded 
parts. The leading feature of the engine is the 
A.E.C.,-Ricardo “*‘ Comet” type combustion cham- 
ber, which has been recently modified still further 
to improve the performance, the latest design | 
enabling a high mean effective pressure to be | 
employed, and giving complete and rapid combustion 
of the fuel with a clean exhaust and smooth running, 
particularly at idling speeds. An additional advan- 
tage is that it is possible to utilise a self-clearing 
pintle type of injector nozzle. Thermostatically- 
controlled cooling is maintained by water circulated 
from the radiator by a centrifugal pump fitted with 
an A.E.C. spring-loaded graphite packing, entirely 
eliminating the necessity for gland adjustment. 

The clutch is of the single-plate type, designed 
for light operation and for smooth action when 
taking up the drive. It is totally enclosed in the 
steel flywheel, which serves to carry off the heat 
generated. The area of the two discs, one on each 
side of the driving plate, is 360 sq. in. Both the 
frictional and flywheel dises are renewable. The 
dise drives through a broached hub engaging with 


a detachable splined sleeve, the latter being keyed 
on the nickel-steel clutch shaft. This shaft is 
mounted on large-diameter ball bearings. The 


withdrawal thrust is taken on a ball bearing through 
three levers, and an external wing nut is provided 
so that wear can be taken up. An adjustable clutch 
stop is fitted. The gearbox provides four forward 
speeds with a silent third, and is a one-piece casting 
bolted to the engine casing through a banjo-shaped 
cross-member, a long spigot on the gearbox flange 
registering in the crankcase. The direct and third 
year ratios are both engaged by dog clutches. All 
the gears are of case-hardened nickel-chrome steel 
with wide faces, and have ground teeth to ensure 
quiet running at all speeds. Short stiff shafts, 
ground and case-hardened, and carried on ball and 
roller bearings, are used throughout. The change- 
speed mechanism is located in an oil-tight casing 
on the side of the crankcase, and is connected to 
the detachable selector mechanism mounted on the 
uearbox by a single control shaft. The change-speed 
lever is spherically mounted, and provision is made 
on the gearbox for a power take-off and tyre pump. | 
The forward gear ratios, selected to give the best 





ill-round performance, are 4-38, 2-69, 1-59 and 
1 to 1. The reverse ratio is 5-31 to 1. The trans- 


mission to the driving axle is by a balanced tubular 
propeller shaft in two sections, supported at the 
by a self-aligning intermediate bearing 
housed in an oil-tight casing carried by a cross- 
member of the frame, Three A.E.C. couplings of the 
type are used, one behind the gearbox, 
another behind the intermediate bearing, and the 
third in front of the driving axle. The first two 
couplings are of the sliding type. 


centre 





sealed 


| 





The rear bogie, illustrated in Fig. 4, on page 508, 
trailing axle and a double-reduction bevel 
driving axle. The first reduction is by a spiral bevel 
mounted on a roller and thrust bearing, and engaging 
with a second spiral bevel on the helical pinion 
shaft, which is also carried on thrust and roller 
bearings. The second reduction is by the helical 
pinion, which engages with a helical gear incor- | 
porating the differential gears. All the gears are | 
case-hardened. The complete assembly is carried | 
in a detachable oil-tight steel casing housed in the | 
banjo axle casing, which is a one-piece nickel-steel | 
forging. The axle shafts have ground radiused | 
splined ends, and can be easily withdrawn without | 
disturbing the wheel hubs. The standard rear axle | 
ratio is 6} to 1. The hubs of the solid beam trailing 
axle are identical with those of the front axle. | 
The fitting of only a single tyre on the rear axle} 
wheels enables the driver to approach more closely 
to the curb when swinging round, a marked advan- | 
tage in narrow streets and restricted entrances. The 
front axle is of heavy section alloy steel. The 
oil-tight hubs, carried on large taper-roller bearings, 
ind swivel steel axles are also of alloy steel. The | 
swivels are carried on phosphor-bronze bushes top | 
ind bottom, a heavy-duty roller washer taking the | 
thrust. This washer is totally enclosed, and has a} 
spherical seating to ensure uniform load distribution. 
The inclined hollow push pins form the front brake | 
operating cylinders. 


has a 





4 ewt. 


| above 


| oil tank of 7 gallons capacity. 
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The frame is of the usual channel section with 
seven channel-section cross-members having boxed 
ends. Semi-elliptic springing is employed for all 
the axles, the suspension of the two rear axles 
being clearly shown in Fig. 4. It will be seen that 
the springs are connected at their inner ends by a 
freely swinging balance beam. This beam is 
pivoted on a large diameter pin with a phosphor- 
bronze bush. The arrangement gives free axle 
motion over normal roads, and affords three points 
of suspension on each side of the frame, which is 
specially strengthened in this region. The leverage 
of the balance beam is arranged to distribute the load 
proportionately over the rearaxles. The springs are 
of manganese steel with rubber buffers. As regards 
braking, the foot brake operates on all six wheels, 
and is hydraulically applied with the assistance of a 
vacuum servo cylinder. The hand brake operates 
through metal ribbons on the four rear wheels, 
actuating the same shoes as the foot brake. The 
steering gear is of the cam and roller type, with a 
castor action return. The wheelbase is 15 ft. 6} in., 
the front track is 6 ft. 3} in., and the rear track is 
5 ft. 7} in. The chassis licensing weight is 4 tons 
2 qr. 

One of the outstanding chassis at the Show is 
undoubtedly the single-deck “bus or coach model 
shown by Messrs. T. S. Motors, Limited, Victoria 
Works, Maidstone, and known as the *“* Successor.” 
Under their earlier name of Messrs. Tilling-Stevens 
Motors, Limited, the firm departed widely from 
conventional design in their well-known model 
incorporating an electric transmission, and the 
chassis, together with another new 
chassis, an 8-ton goods model known as the ** Yeo- 
man,’ embody an equally striking departure from 
normal practice in the employment of a horizontally- 
opposed oil engine in combination with a gearbox 
of the Maybach type. The reasons for adopting this 
form of power unit and transmission were to secure 
reduced running with increased carrying 
capacity and to reduce the strain on the driver. 
The ‘Successor ’’ chassis is shown in Fig. 16, 
Plate X XXIII, while views of the assembled engine 
and of the crankcase and cylinder block are shown, 
respectively, in Figs. 19 and 20, on page 509. 


Successor 


costs 


The engine is an eight-cylinder model with a 
eylinder bore of 110 mm. (4,4 in.), and a piston 
stroke of 98 mm. (3{ in.), giving a swept volume of 
7,450 c.c. The Treasury rating is 60 h.p. and the 
engine actually develops 110 brake horse-power 
at a governed speed of 1,650 r.p.m. Direct injection 
is employed, with C.A.V.-Bosch fuel pump and 
atomisers. The valves are of the overhead type, 
operated from a single camshaft by means of push 
rods. As will be clear from Fig. 20, the crankcase 
is cast in one piece with the cylinder water jackets, 
the cylinders being formed by removable wet 
liners. The crankshaft is formed with integral 
balance weights, and runs in five lead-bronze 
bearings in steel shells. The camshaft is carried 
in five bearings in a detachable housing mounted 
the crankshaft. The cam follower guides 
are formed integral with the housing. The cylinder 
heads are of aluminium alloy, a separate casting 
being employed for each head. Detachable 
valve seats are screwed into each head. The 
connecting rods are drilled to form an oil way to 
the gudgeon pins, which are of the fully-floating 
type, located by Circlips. As in the case of the main 
bearings, the big-end bearings are of lead-bronze 
in steel shells. Dry-sump lubrication is employed 
with a dual scavenging pump, delivering to a separate 
The oil is supplied 
under pressure to the camshaft bearings, the main 
bearings, and the big and small ends. The timing 
and distributor gear forms a self-contained unit 
without chain drives, the timing wheels being carried 
on ball bearings. The temperature of the cooling 
water is thermostatically controlled, with a by-pass 
to ensure quick warming up. The engine is located 
between the longitudinal frame members and well 
behind the front axle, so that it is beneath the body, 
allowing more passenger space than normal. The 
excellent degree of balance obtainable with engines 
of this type is well known, and in addition, the 
engine is claimed to be light in weight, quiet, 
and economical in operation, 

The clutch is of the single-plate type, 16 in. in 
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diameter, and with a replaceable wearing plat: 
bolted to the flywheel face. There is a single-point 
clutch adjustment under the floor of the driver's 
cab. As stated, the gearbox is of the Maybach 
type, giving seven forward speeds with a vacuum 
operated pre-selective control. The box forms one 
unit with the engine, and has wide ground helical! 
gears carried on ball and roller bearings. The 
gears are in constant mesh and are engaged by 
dogs of a form to ensure synchronisation befor 
engagement. An emergency low gear and ove 
drive top gear are provided. The pre-selective leve: 
is mounted below the steering wheel, the actual 
changes being effected by declutching. The forward 
ratios are 5-8, 6-75 (emergency), 4-65, 3-26, 2-0s, 
1-45, 1, and 0-69 to 1 (over-drive). The revers¢ 
ratio is 8-1 to 1. The final drive is by propeller-shaft 
to the underslung worm and wheel, mounted with 
the differential in a detachable casing. This 
casing is supported by an aluminium-alloy housing, 
suspended on rubber mountings from the fram 
cross member. The drive from the worm-gear unit 
is by means of independent coupling shafts to the 
two rear wheels. This system enables independent 
suspension to be adopted for these wheels, the same 
system being also employed for the leading bogis 
wheels. Each of the four wheels is, in effect, mounted 
on a parallel-link system, the upper links being in 
the form of bell-crank levers. A horizontal rod 
connected to the lower end of the vertical arm of 
each lever passes through the frame and forms th« 
inner anchorage for a horizontal helical compression 
spring, the other end of the spring being anchored 
on the frame. The front springs are of the usual 
laminated type, and the system is claimed to give 
exceptionally smooth riding. 

The main frame is of high-tensile steel with a 
maximum depth of 11 in. and with flanges 3 in. 
wide by ,,-in. thick. The upper surface of the 
frame is flat from end to end, thus simplifying the 
work of the body-builders. The steering gear is 
of the Bishop cam-and-lever type, and the brakes 
are of the Gerling internal-expanding type, the 
foot brake being operated on the servo-assisted 
hydraulic system and operating on all the wheels. 
The hand brake operates on the rear wheels only. 
The chassis is designed for a single-deck “bus or 
coach body with a capacity up to 44 seats. The 
wheel base is 17 ft., the front-wheel track is 6 ft. 6 in.. 
and the rear-wheel track is 6 ft. 5} in. The overall 
length is 29 ft. 7} in., and the width 7 ft. 5} in. 

(To be continued.) 








LABOUR NOTES. 


Tue report of the General Federation of Trade 
Unions for the third quarter of the current year states 
that 92 societies are affiliated—57 on the higher scale, 
32 on the lower scale, and three on both scales. The 
total membership on which contributions are based 
is 337,888. Of that number, 208,120 members are on 
the higher scale, 118,973 on the lower scale, and 10,795 
on both scales. The gross membership of the affiliated 
unions is 347,582. In the second quarter of the current 
year, the Federation received in contributions from the 
affiliated societies a total of 6,099/. 8s. 6d., and paid 
out in benefits to contributing unions with members 
on strike or locked out 662/. 7s. 6d. 





As the position of the General Federation of Trade 
Unions relatively to that of the Trade Union movement 
as a whole is not generally understood by the ordinary 
man in the street, it may serve a useful purpose to 
explain that it was created by the Trades Union 
Congress itself. A time came, it will be recalled, in the 
evolution of the Labour Movement, when the agendas 
of Cengress were so overcrowded with resolutions on 
subjects not directly affecting the workers that a 
weeding out—so to say —became necessary. Accord 
ingly, it was decided to proceed along two different 
lines, with, of course, the old Parliamentary Committee 
of Congress as their base. The Labour Representation 
Committee, with Mr. Ramsay McDonald its 
secretary, was formed to look after the political actt- 
vities of the movement, and the General Federati m of 
Trade Unions to look after the “‘ economic ”’ side. The 
Labour Representation Committee is now, of course. 
the Labour Party. The General Federation of Trade 
Unions still functions according to the ideas which 
prevailed when it was founded, although its activities 
are, apparently, not so popular in organised Labour 
circles as they were once. Its constitution 1s still a8 
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sound as it ever was. Trade unions were invited to 
affiliate to it and to contribute to its funds on two 
scales. If they paid, say, 5s. per quarter per member, 
they became entitled to draw, say, 5s. per week for 
every member who was involved in a strike or a lock- 
out. On the other hand, if they paid, say, 2s. 6d. per 
member per quarter they were entitled to draw in the 
event of a dispute only, say, 2s. 6d. per week for every 
idle member. If they elected to contribute on both 
the higher and the lower scales, they become entitled 
to draw on behalf of their members both benefits. 


Some of the larger unions which were originally 
affiliated have now, it is true, reverted to their original 
state of independence. The financial stability of the 
organisation does not appear to be affected by that. 
According to Mr. Appleton, the general secretary of the 
Federation, “the organisation is financially in good 
condition.” ‘Its investments are sound and _ pro- 
fitable,” he says, “‘ while its constitution and its objects 
express the ideals of generations of men and women 
who hoped to see the employees establish equality of 
bargaining power with their employers.” 


“ At no time in the history of the movement,” Mr. 
\ppleton says in his latest report, ‘ has the need for 
this approximation to equality been greater. Capital 
is gradually ceasing to be the property of the individual 
employer. It is slowly, but with definite and evolu- 
tionary persistence, becoming the property of the 
many rather than the few. The thousands of millions 
in the Post Office Savings Bank, the Trustee Savings 
Banks, the Unemployment and National Health 
Insurance Funds, the Treasury Pension Funds, Build- 
ing Societies and in similar funds, belong in the main 
to the small savers. Their investment and use—and 
they must be invested and used—create problems which 
the older trade unionists never visualised. Gradually 
but certainly these small savers are collectively becom- 
ing great owners of capital.” 


“ Under any system of government,” Mr. Appleton 
goes on to say, “ the ultimate users of this capital, the 
men and women who labour on or in the earth, who 
manipulate the machines and distribution processes, 
will need that protection which the trade union move- 
ment has sought to give. They will need also some 
watch over this collective capital to see that neither 
folly nor ignorance nor chicanery shall dissipate what 
the small savers have accumulated. The Management 
Committee of the Federation desires, therefore, to main- 
tain, among others, its own aids to collective bar- 
gaining and its own efforts to prevent fraudulent share 
pushing.” 

\ provisional agreement on the claim for improved 
wages and conditions of service of the 60,000 tramway, 
omnibus and motor-*bus employees of provisional 
corporations has been reached by the Joint Industrial 
Council for these undertakings. The terms, which are 
subject to the approval of the Municipal Tramways and 
rransport Association, the Transport and General 
Workers’ Union, and the National Union of Municipal 
and General Workers, include a 2s. a week flat-rate 
increase of wages for all adult workers ; a ls. increase 
for those under 21 and a scale of paid holidays—not 
less than eight days of holiday after 12 months’ service, 
10 days after two years’ service, and 12 days after three 
years’ service. Hitherto there have been separate agree- 
ments for omnibus men and for tramway and trolley- 
bus men. The new agreement comprises all three 
classes of employees. It continues (with certain modi- 
fications) the guaranteed week’s pay, a minimum pay- 
ment for a call for duty, and overtime and special 
Sunday and Bank Holiday payments. For the first 
time the “‘ spread-over ’’ of duties is the subject of 
national agreement. It is proposed that the new con- 
ditions shall apply as from the first full-pay period in 
December. 

(he Merchant Navy Officers’ Fund was formally 
established at a meeting of shipowners’ and officers’ 
representatives in London last week. The Fund will 
come into effect on January 1 next, and will be much 
the largest of itskind in any country. At present, there 
‘s no national pension fund for British Merchant Navy 
oficers, but individual shipping companies have 
schemes covering about 7,000 officers, and these are 
hot affected by the new scheme. It is expected that 
the new national scheme will cover a further 20,000 to 
-».000 officers. The officers under the scheme are 


masters, navigating officers, engineer officers, radio 
licers, refrigerator engineers, electrical engineers, and 
boilermakers, engaged in ships to which the National 
Maritime Board agreements apply. The scheme there- 


fore covers both foreign-going and home trade (includ- 
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The scheme is contributory—the contributions of 
officers and of owners being 9d. each per 11. of officer’s 
salary. In January the National Maritime Board 
officers’ rates of pay will be increased by an amount 
equal to the amount of their pension contribution, so 
that their net salary will not be lessened. Pensions 
will be granted on retirement at age 65, but, at the 
option of the officer, a reduced pension may be granted 
at an earlier age. The amount of the pension will be 
graded according to length of contributory service, and 
the age at which contributions are paid. All profits will 
go to strengthen the fund and to increase benefits. 
In the case of an officer dying in the Merchant Service 
before reaching pensionable age, the officer’s contribu- 
tions with compound interest will be returned to his 
relatives, but in no case will the amount so returned be 
less than 1001. The fund is under the management of 
a joint committee representative, in the case of the 
shipowners, of the Shipping Federation and the Em- 
ployers’ Association of the Port of Liverpool, and, in 
the case of the officers, of the Officers’ (Merchant Navy) 
Federation, the Mercantile Marine Service Association, 
the Marine Engineers’ Association, and the Amalga- 
mated Engineering Union. 





A deputation from the Commercial Motor Users’ 
Association was received at the Ministry of Labour on 
Wednesday last week by Mr. R. A. Butler and Captain 
Austin Hudson, the Parliamentary Secretaries to the 
Ministry of Labour and the Ministry of Transport 
respectively. The object of the visit was to discuss 
with the Departments the report of the Committee on 
the regulation of wages and conditions of service in the 
road motor transport industry to which there was, it 
will be recalled, a reference in the King’s Speech. 
During the present session of Parliament, a Bill is to 
be introduced dealing with these matters. The deputa- 
tion expressed itself as in agreement with many of the 
recommendations in the report of the Committee includ- 
ing the principle of statutory control of wages and 
conditions of service. It made submissions in relation 
to other recommendations, the effect of which, it was 
claimed, would make the proposed new regulative 
machinery more in accordance with the needs of the 
industry without in any way prejudicing the rights of 
trade and industry or the safety of the public. The 
Parliamentary Secretaries promised to give the sub- 
missions their early and sympathetic consideration. 





The October issue of the Monthly Letter of the 
Royal Bank of Canada contains an interesting reference 
to the subject of unemployment. The writer says that 
to the metal miner and the city worker in active 
industries the present situation has brought high 
wages. To the farmer who has suffered from drought 
and to those who have not been re-employed by the 
railroads or the building industry, on the other hand, 
the improvement in Canadian trade has brought little 
benefit. The situation is, in fact, most uneven, as the 
employment figures for August show. According to 
them, the number employed in metal mining was three 
times as large as in 1926, and the number employed in 
manufacturing silk and silk products was five times 
that of 1926. fn 

To be in a healthy position in relation to absorption 
of its due share of population, the writer claims, an 
industry should be employing about 20 per cent. more 
workers than in 1926. For the whole of Canada, the 
employment index was 114-9 on August 1, but official 
statistics—which he quotes—show many industries 
with 30, 40 or 50 per cent. more workers than in 1926. 
They also show the building industry with an index of 
76-9. If, he adds, the normal figure for building is 
120 the index figure implies only about 65 per cent. 
of normal employment. 


The Minister of Health, Sir Kingsley Wood, has 
published the Department’s usual quarterly statement 
showing the number of persons in receipt of poor relief 
in England and Wales for the three months ended in 
June this year. In the first two weeks of April there 
was a total decrease of 162,878 in the number of 
persons in receipt of poor relief, as compared with the 
corresponding number in the last week of March. 
This last decrease was mainly due to the transfer to the 
Unemployment Assistance Board, as from April 1, of 
considerable numbers of persons previously in receipt 
of poor relief. Each succeeding week, except the last 
two weeks of May, showed a further reduction in the 
number of persons in receipt of relief. At the end of 
June the total number of persons in receipt of relief was 
1,029,412—a decrease of 211,261 when compared with 
the corresponding number at the end of June, 1936. 


Senator Mario Bravo recently submitted to the 
Argentine Senate a Bill for the introduction of a non- 
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of the measure, all women who have reached the age of 
55, and all men who have reached that of 60, will be 
entitled to a pension if they satisfy the other conditions 
of benefit. The Old Age Pension will be fixed at a 
uniform rate of 60 pesos per month. The right to a 
pension is only acquired by persons who are without 
resources (benefits paid by mutual funds and income 
less than the amount of the pension not being taken 
into account) ; have lived in Argentina for at least thirty 
years (years in which the person concerned was under 
twenty years old not being taken into account); and 
have exercised an honourable profession. The funds 
needed for the payment of pensions will be supplied by 
the Federal Government. 








THE GOVERNMENT ‘SHADOW ”’ 
FACTORIES. 


Srxcr the announcement, early in 1936, of the 
Government’s intention to set up a system of “ shadow 
factories ” to facilitate rapid expansion, in an emer- 
gency, of the national production of aircraft and acro- 
engines, little has been heard of the progress of the 
scheme. It will be recalled that the proposal was to 
establish a chain of new works among which the manu- 
facture of the different components could be distributed, 
the factories being a charge upon national funds, but 
the operation of them to be undertaken by leading firms 
of motor-car manufacturers. The plan was assailed in 
some quarters on the ground that serious damage to 
any one factory would disorganise the whole chain ; 
but the Air Ministry was convinced that it was not 
only workable, but was the most satisfactory means of 
training personnel, providing for a quick expansion of 
output, and avoiding the delay that would be inevitable 
in changing over plant that was fully employed in 
time of peace, to work of a somewhat different character, 
in the event of war. 

The inclusion of the shadow factories in the tour 
arranged for the party of German Air Force officers 
which, under General Milch, recently visited this 
country, was the first intimation to the general public 
that the scheme was nearing fruition. It is not yet 
entirely completed, but the technical Press representa- 
tives, who, on the invitation of the Air Ministry, 
inspected the Coventry and Birmingham factories on 
October 26, were able to appreciate, at the end of 
practically five hours’ continuous progression, the 
extent of the work that has been accomplished in 
little more than a year of actual construction. The 
photographs, on pages 512 and 513, illustrate two 
of the five factories visited. Naturally, no indica- 
tion can be given of the output under full production 
conditions, but it may be stated that the organisation 
is not limited to the five works under review, several 
others being distributed in other areas, at too great a 
distance to be included in one day’s tour. 

The scheme as adopted by the Air Ministry was 
framed with the dual purpose of providing part of the 
reserves of aircraft and engines required by the 
authorised expansion of the Royal Air Force, and of 
giving the motor firms concerned, whose resources had 
been earmarked by the Committee for Imperial Defence 
for Air Ministry work, experience in this specialised 
work, which they could apply without loss of time in 
case of emergency. The second reason being one of 
primary importance, it was decided to locate the new 
factories as near as possible to the ‘ parent ’’ motor- 
factories, the firms undertaking their management as 
agents for the Government and being paid on an agreed 
basis for the aircraft and engines produced. This 
arrangement enables the work of manufacture and the 
training of personnel to proceed without interference 
with the ordinary commercial output of the several 
firms, and has the additional advantage of simplifying 
supervision and collaboration. 

The firms participating are Messrs. The Austin 
Motor Company, Limited, Longbridge, Birmingham ; 
Messrs. The Daimler Company, Limited, Coventry ; 
Messrs. Rootes Securities, Limited (Humbers), Coven- 
try; Messrs. The Rover Company, Limited, Bir- 
mingham ; and Messrs. The Standard Motor Company, 
Limited, Coventry. Each company manufactures 
certain component parts of the Bristol “* Mercury VIII ” 
air-cooled radial engine. Half of the aero-engines 
produced will eventually be assembled and tested at 
the Austin factory, and the other half by Messrs. The 
Bristol Aeroplane Company, Limited, at a Government 
factory which has been built for the purpose on a site 
of 8 acres at Bristol. Until the Austin factory is 
completed, assembly and testing will be carried out at 
Bristol only, where the first engine is now on test. All 
the factories are now producing their respective com- 
ponents, at a steadily increasing rate, and it is expected 
that the maximum peace-time production, on a one- 
sh ft basis, will be reached within the next six months. 
That this result has been achieved in so short a time 
is due in great measure to the decision to manufacture 
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components only, rather than complete engines at each 
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actory, thus avoiding duplication or multiplication of 
orders for identical sets of jigs, gauges, and plant. 

Two of the firms, Messrs. The Austin Motor Com- 
pany, Limited, and Messrs. Rootes Securities, Limited, 
are undertaking the manufacture of airframes as well 
as engine parts, Messrs. Austin constructing frames for 
Fairey “* Battle machines, in the factory shown in 
Fig. 1, and Messrs. Rootes the Bristol Blenheim * 
bomber, in a works covering some I4 acres, now 
nearing completion at Speke, in Lancashire. In addi- 
tion, Government factories are being erected elsewhere 
for the supply of airscrews, carburettors, and mag 
nesium. 

The first establishment visited on October 26 was 
that of Messrs. Rootes Securities, Limited (Humbers), 
at Coventry, the interior views of which, in Fig. 2 to 5 
on this and the next page, give some indication of the 
concentration of effort represented by these additions 
to the nation’s manufacturing resources. The site was 
sn open field in September, 1936; but the factory, 
the main portion of which covers about 2} acres, was 


erected, machinery installed, and the first set of com- | 


ponents completed by October 4, 1937. The engine 
parts produced comprise the crankcase rear cover 
of the Mercury engine, with the various fittings 
mounted on it, including the magneto drive, oil pump, 
oil and petrol pump drives, tachometer and air- | 
compressor drives, blower, generator assembly, magneto | 
and carburettor interconnection, induction elbow, and 
auxiliary drive. It is stated that 90 per cent. of the 
machine tools have been delivered, and that the factory 
should be fully equipped early in 1938. In construc- | 
tion, lay-out, and in numerous points of detail, the 
establishment is an excellent example of ai, the 
factory design, and *he general amenities are of a high 
order. Ample gangways are provided, the systems of 
lighting, heating, dust extraction, &c., should conduce | 
materially to a sustained high level of individual effort, | 
and in many points, such as the design of work benches, | 
and the method of connecting the machines to the 
shop electricity supply so as to facilitate replacement 
and re-arrangement of tools, there is evidence of the | 
care devoted to details. It may be mentioned that 
the labour employed in this and the other factories was 
largely unskilled at the time of engagement, and to a 
great extent has been recruited from the distressed areas. 

The second factory visived was that of Messrs. The 
Daimler Company, Limited, also at Coventry, which 
is devoted to the construction of the crankcase with 
its front cover, the oil sump and pipes, air intake, 
priming system, rocker mechanism, boost control pipe, 
and petrol pipe connections. The plant is slightly 
larger than the Humber factory, the main building 
covering about 3 acres. It was begun at about the 
same time, in September, 1936, and completed its 
first set of parts on September 25, 1937. Of the tools 
required, 82 per cent. have been delivered, and it is | 
expected that the whole will be in working order early | 
in 1938. 
The plant operated by Messrs. The Standard Motor 
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Company. Limited, is also at Cov entry. and is respon- 
sible for the cylinder group. It noteworthy 
in having the main machinery shops on the first floor 
of the building, the ground floor being used for stores, 
roadways for vehicles, workshops for the maintenance 
staff, and bins for the collection and storage of swart, 
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The variety of separate parts manu- | 


machines above. 
factured here is not so great as in the former cases, 
| but the parts themselves, especially the cylinder heads, 
require a greater number of operations, and more use 
can therefore be made of roller conveyors in trans- 
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all, 106 operations in machining each cylinder head. 
Work on the building was begun on August 7, 1936, 
when the managing director, Captain J. P. Black, 
cut the first sod on the site of the main portion, which 
covers 34 acres, and the first set of components was 
completed on September’ 11, 1937. Equipment 
expected to be complete early in 1938, 92 per cent. of 
the tools having been delivered to the date of our visit. 

Connecting rods, pistons, valves and valve springs, 
cam gear and tappet gear are the concern of the 
2-acres factory of Messrs. The Rover Company, Limited, 
at Acocks Green, Birmingham. Work on this factory 
was begun in October of last year, and deliveries com- 
menced on September 15, 1937. Equipment is in the 
same forward state as in the plants previously described, 
85 per cent. of the tools having been delivered. The 
remaining parts of the Mercury VIII engine, comprising 
the crankshaft, reduction gear, and the oil supply and 
controls for the variable-pitch airscrews, are produced 
in a portion of the great factory shown in Fig. 1, 
which is operated by Messrs. The Austin Motor Com- 
pany, Limited, at Longbridge, Birmingham. The 
main building measures 1,530 ft. in length by 410 ft. 
in breadth, or nearly 15 acres under one roof, and the 
whole, approximately 20 acres. It was begun in 
August, 1936. and completed its first set of engine 
components on September 15, 1937. The whole of 
the tools have now been delivered, and the plant is ex- 
pected to be in full working order before the end of 
this year. In addition to machine work. this factory 
will also undertake the assembly and testing of half the 
engines produced by the group, for which purpose 
a very complete testing equipment is being installed, 
special attention being given to exhaust-silencing, in 
the interests of neighbouring residential districts. 

The scheme for the production of aircraft, for which 
more ample facilities existed than in the case of aero- 
engines, was confined to the erection of two air- 
frame factories, situated, as previously mentioned, at 
Longbridge and at Speke. The buildings for the former 
factory were practically completed in September of 
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nearing completion. Half of the equipment required 
at Longbridge is already installed and production is 
in hand on about 50 per cent. of the components of the 
* Battle * machine, whichi s being constructed in col- 
laboration with Messrs. The Fairey Aviation Company, 
Limited. The first complete machine is expected to be 
delivered from Longbridge early in 1938. The Speke 
factory, covering about 14 acres, but capable of further 
extension, should reach the production stage during 
the coming summer. This factory has the advantage 
of close proximity to Speke aerodrome, the airport 
of Liverpool, where the makers’ tests of the “ Blen- 
heim "’ machines will be made. There being no aero- 
drome conveniently adjacent to the Longbridge factory, 
it was necessary to construct one. This has been 
done, and as the natural slope of the ground has 
resulted in the aerodrome surface, as completed, being 
about level with the roof of the factory, an inclined 
railway has been built, on which the aircraft can be 
raised to the flight shed, 190 ft. wide and 500 ft. in 
length, which faces on to the aerodrome. 

The factor of prime importance to the success of the 
method of distributed manufacture of components is 
the accuracy of gauging. The principle adopted is 
simple and straightforward ; if the gauges are correct, 
and are strictly applied, the parts must assemble 
correctly. The main problem, therefore, was to ensure 
the absolute correctness of the gauges. This has been 
achieved by providing in each factory a gauge calibra- 
tion room, isolated as completely as possible from all 
influences likely to affect accuracy, and all constantly 
maintained under exactly similar atmospheric condi- 
tions. The rooms in the several factories are also simi- 
lar in size, construction and equipment, and are air- 
conditioned by automatic plant which maintains the 
temperature uniform within a variation of 1 deg. 
throughout the year. To reduce the heat input the 
rooms are illuminated by neon lights. The equipment 
includes all the optical comparators and other fine 
measuring instruments necessary to ensure the absolute 
interchangeability of the gauges employed at the 
different production plants. The uniformity thus 
achieved not, however, obtained at the cost of 
adaptability. The machine tools employed are of 
types permitting a wide range of adjustment, and it 
did not appear that any serious difficulty would be 
involved if, at some future date, the decision were made 
to change the whole plant over to some new pattern 
of engine or aircraft. The organisation appeared as a 
particularly well-ordered whole, and a very material 
contribution to the resources of the country for peace 
as well as for war. 
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TENDERS. 


We have received from the Department of Overseas 
rrade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Outside Distributing Wire, from 350 to 1,400 miles, 
T.P.H. rubber-insulated, braided, 1 pair tw. 0-044 in. 
Posts and Telegraphs Department, Re Mn Australia ; 
November 30. (P. 27,711/37.) 

Index and Number Plates, enamelled for street lamps, 
half-blank plates, cast-iron frames for plates, set screws, 


phosphor-bronze springs, bolts, nuts, washers, and 
galvanised hoop iron. City Electrical Engineer, Cape 
own; November 24. (T. 27,689/37.) 


Asphalt and Bituminous-Macadam Mizer, portable, 
self-contained. Johannesburg City Council ; November 
17. (T.Y. 27,727/37.) 

Flat Split Cotters and machined steel solid unsplit 
taper pins. South African Railway and Harbours, 
Johannesburg ; December 6. (T. 27,279/37.) 


Steel Pipe, 36-in. internal diameter, 17,000 ft., for the 
Brakpan Reservoir-Springs pipe line. Rand Water 
Board, Johannesburg; November 12. (T. 27,734/37.) 


Centrifugal Pumping Set, direct-coupled, electrically 
driven for Benha Waterworks. Ministry of Health, 
Municipalities Department, Egypt; November 17. 
(T.Y. 27,742 /37.) 

Laundry Machinery, including a washing machine, 
hydro-extractor, tanks and boiler. Public Works De- 
partment, Pretoria; December 9. (T.Y. 27,800/37.) 











BOOKS RECEIVED. 


Ministry of Health. Rural Housing. Second Report of 
the Rural Housing Sub-Committee of the Central Housing 


Advisory Committee. London : H.M. Stationery 
Office. [Price 9d. net.] 

High Temperature Welding Flames. By Proressor 
D. Strfran. Translated by N. F. Danrer. London: 


Penton Publishing Company, Limited. [Price 3s. 9d. 
net.] 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. Volume XVI. Pt and General Index. 
By Dr. J. W. Metitor. London: Longmans, Green 
and Company, Limited. [Price 31. 3s. 0d. net.] 
Richard Cockburn Maclaurin. President of the Massa- 
chusetts Institute of Technology, 1909-1920. By H. G. 
PEARSON. London: Macmillan and Company, 
Limited. [Price 12s. 6d. net.] 

Annual Directory of British Industry and Engineering in 
the Russian Language. 1937. London: British 
Industrial Publicity Overseas, Limited. 

Medical Research Council. Industrial Health Research 





CONTRACTS. 


Messrs IsMatntA Vatve Company, 17, Victoria- 
treet, Westminster, London, 8.W.1, have received an 
order for one of their penstock valves for the new | 
‘wimming pool which is being built at Royal Lodge, | 
Windsor, for His Majesty King George VI. 

Messrs. Merrorourran-Vickers Execrrica, Com- 
PANY, Limrrep, Trafford Park, Manchester, 17, who, a 
few weeks ago, received an order from the South African 
Government for twenty-two 1,200-h.p., 66-ton, 3,000- 
volt « tric locomotives, have now received an addi 
tional order for 20 further locomotives These loco 
motives are for servi on the Natal Railway and have 
been made necessary by increased traffic and by exten 





sons of the electrified sections which now total 383 route 
and 634 tra The w 
to the 120 supplied previously 


niles k miles new locomotives will be 


trilar 


Messrs. A. F. Smutpers Werr Gusto, Schiedam, | 
Rotterdam, Holland, have secured a contract from 
Messr Steel Brothers and Company, Limited, 6, Fen 
church-avenue, London, E.C.3, acting on behalf of | 
Meant Lenya Mining Company, Limited, for a new | 
lectrically-operated dredger for tin recovery The | 
lredger will carry two generating sets, the generators | 
being supplied by Messas. Lancasnirne Dynamo anp | 
Cryrro, Limrrep, Trafford Park, Manchester These | 
will be direct-coupled to gas engines, each of 294 b.h p., | 
supplied by Messrs. Nationa Gas anp Om EnorIne |} 
Company, Limrrep, Ashton-under-Lyne, Manchester, 
who will also provide the gas-producer plant, the fuel | 


to be used being good quality charcoal 








Roap Sratistics.—Considerable confusion fre 
juently caused by the use of contradictory or conflicting 
road statistics, and this is particularly the case when 
figures are quoted dealing with road expenditure, the 
contribution from the local rates being frequently com- 


is 


pletely overlooked. A “yo issued by the British 
Road Federation, 120, Pall Mall, London, 8.W.1, and 
entitled Basic Road Statistics, 1937, should therefore be 





of great value to all those interested in road problems, 
the essential statistics are there summarised in an 
impartial manner, the sources of information being | 
quoted in each case. The more important sections cover 
taxation, the Road Fund, road accidents, and the 
uumber of workers employed in road transport, but 
much valuable information is also given on such subjects 
as the petrol tax and the growth of traffic. A copy | 


as 


the pamphlet ,will be sent free to those interested on 
appheation to the Federation 


| Low-Temperature Physics. 


Board. Report No. 80. Toxicity of Industrial Organic 
Solvents. Summaries of Published Work. Compiled 
by Erxet Brownine. London: H.M. Stationery 
Office. [Price 7s. 6d. net.) 


United States Department of Labor. Bureau of Labor 
Statistics. Serial No. R590. Wage Rates and Hours 
of Labor in the Building Trades. Serial No. R 609. 
Labor Conditions in Great Lakes Shipping. Washington : 
Superintendent of Documents. 

Department of Overseas Trade. No. 681. Report on 
Economic and Commercial Conditions in Algeria, 1936. 
By G. P. Cuurcumsi. London: H.M. Stationery 
Office. [Price 9d. net.] 

Strenge Theorie der Knickung und Biegung. Dnr.-Ina. A. 
ScHLEUSNER. Leipzig and Berlin: B. G. Teubner. 
[Price 4-50 marks. } 

Sound Waves. Their 
Mitter. London : 
[Price 12s. net.] 


Shape and Speed. By D. C. 
Macmillan and Company, Limited. 


By M. and B. Rowemann. 
Cambridge : University Press. [Price 18s. net.] 

Examples in Elementary Engineering. By D. Portway. 
Cambridge : University Press. [Price 5s. net.] 

High-Speed Diesel Engines. With Special Reference to 
Automobile and Aircraft Types. By Antuur W. JupDGE. 
Third edition, revised and enlarged. London: Chap- 
man and Hall, Limited. [Price 18s. net.] 

Physics for Technical Students. By W. B. ANDERSON. 
Third edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 15s.] 


Das Wirtschafteganze im Blickfeld des Ingenieurs. By 
Dr. Orro Gorset. Berlin: Julius Springer. [Price 
4-80 marks.) 

Imperial Institute. Mineral Resources Department. 
Reports on the Mineral Industry of the British Empire 
and Foreign Countries. Asbestos. Second edition. 


By G. E. Howiine. London : 
[Price 2s. net.) 

Administration Report of the Aden Port Trust for 1937. 
Aden: Aden Port Trust, Port Trust Office. 

Canada. Department of Mines and Resources. Bureau 
of Mines. No. 776. Investigations in Ore Dressing 
and Metallurgy. July to December, 1936. Ottawa: 
Bureau of Mines, Department of Mines and Resources. 

The Association of Engineering and Shipbuilding Draughts- 
men. The Safeguarding of Machinery by Design. By 
E. W. Storr. London: The Draughtsman Publishing 
Company, Limited. [Price 3s. net.) 

Rensselaer Polytechnic Institute. Engineering and Science 
Series No. 54. Solution of the Elastic Curve Equation, 


dty 
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wenp. Troy, N.Y., U.S.A.: 


The Imperial Institute. 


By H. B. Compton and C. O. Donren.- 


Rensselaer Polytechnic 
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PERSONAL. 


Messrs. L. Sterne AND Company, LimtrepD, Crown 
Ironworks, North Woodside-road, Glasgow, have decided 
to transfer to Glasgow the business of Messrs. Haslam 
Foundry and Engineering Company, Limited, of Derby, 
of which firm they acquired the control some three years 
ago. 

Messrs. Hare anp Company, LiMiTED, engravers 
and electrotypers, have transferred their business from 
1 and 2, Holborn-place, High Holborn, London, W.C.1, 
to more modern premises at 15, Saffron-hill, E.C.1. 


A new company, styled Messrs. THe BEARING SERVICE 
Company oF AusTratia (Pry.), Lowrrep, has been 
formed in Australia, with offices at 38, Wentworth- 
avenue, Sydney. The company acts as New South 
Wales distributor for Messrs. British Timken, Limited, 
Cheston-road, Aston, Birmingham, 7, and commenced 
operations on July 1. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
Welsh Coal Trade.—Rumours were current on the 
Welsh steam-coal market last week that the Italian Coal 
Monopoly intended very shortly to call for tenders for 
the supply of coals to meet the requirements of the 
railways in the first part of next year. No confirmation 
could be obtained, however, though it was generally 
believed among operators most closely connected with 
this trade that some substantial orders would be circulat- 
ing within the next few weeks. It was thought that 
they would be calling for about 300,000 tons of anthracite 
descriptions, as well as a large quantity of steam coals. 
The Greek State Railways were also in the market for 
about 10,000 tons of coal, while a Portuguese Shipping 
company was asking for offers for the supply of 60,000 
tons of bunker coal for shipment over 1938. A Sfax 
company placed an order for two cargoes of small coal 
totalling about 10,000 tons. Apart from this, however, 
the market continued to present a very quiet appearance, 
and the volume of new business arranged was again 
limited. Collieries were still provided with regular 
employment in the execution of orders already in hand, 
and these prevented any material expansion of stocks at 
the pitheads. With the exception of the favoured kinds, 
which were scarce and firm, ample supplies could usually 
be obtained for prompt shipment. In spite of this, 
however, sellers were showing reserve, as they anti- 
cipated that the demand would show a good improve- 
ment within the next few weeks with the approach of 
cold weather. As a result there was no falling-off in 
values, which were steadily held at recent levels. Best 
large coals continued to move off steadily, though fresh 
demand for these coals was extremely limited. The 
washed small descriptions remained extremely scarce, 
and buyers frequently experienced considerable difficulty 
in arranging their needs ahead for these sorts. As a 
consequence, sellers commanded high prices for the 
occasional small lots they had to offer. Dry nuts were 
also very limited and firm, while peas and beans weré 
only very sparingly offered and steady. Throughs were 
slow, but the demand for cokes was briskly maintained, 
and quotations showed no material variation from late 
levels. 
Iron and Steel Trade.—Active conditions continued to 
characterise the iron and steel and allied trades of South 
Wales and Monmouthshire last week. Of interest to the 
district was the bringing into operation of the first 
furnace at Ebbw Vale works which were being rebuilt by 
Messrs. Richard Thomas and Company, Limited. It was 
one of two furnaces which were left standing, and has 
been modernised. 








NOTES FROM THE NORTH. 
Griascow, Wednesday 

Scottish Steel Trade.—The scarcity of steel material is 
tending to slow down certain manufactures, but on the 
whole steel makers are managing to meet the pressing 
demands of buyers in a most praiseworthy manner 
Production is being maintained on a high level and it is 
fully anticipated that this year’s output figures will be 
very near the record. The fact that very few orders for 
new tonnage have been placed recently has had little 
effect on the shipbuilding industry meantime, as there is 
a large volume of work on hand and the requirements for 
steel are still considerable. When shipowners come into 
the market again there is the possibility that supplies 
of steel will be a little less difficult to obtain, but that. 
of course, depends on circumstances, as some makers 
order books cover their output well into the spring 
months. The makers of black steel sheets are also ver) 
well provided with business and the home consumption 
is exceedingly heavy, so much so that the tonnage being 
exported is somewhat less than it could be. Galvanised 
sheets are quieter at the moment, as orders from abroad 
are not too plentiful, although this state will change 
when the spring inquiries come to hand. Prices mean- 
time show no change, and in the case of sheets it was 
decided at the Sheetmakers’ Conference that contracts 
over 1938 could be fixed up at the prices ruling to-day. 
The following are the current market quotations: 
Boiler plates, 111. 18s. per ton ; ship plates, 11/. 8s. pe" 
ton; sections, 111. 0s. 6d. per ton; medium plates, 
131. 15s. per ton ; black-steel sheets, No. 24 gauge, 1” 
minimum 4-ton lots, 15/1. 15s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 10s. per ton, all delivered at Glasgow stations. 
Malleable-Iron Trade.—In the malleable-iron trade 0! 
the West of Scotland there has been little change in = 





Institute. 





position over the week, and with order books well fille 
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at the moment steady employment is general. The 
forward inquiry is quite good, but raw material is a little 
uncertain. The re-rollers of steel bars are doing exceed- 
ingly well despite the difficulty in securing a regular 
supply of semies. They have quite a large volume of 
work booked and could accept more if raw material 
were more plentiful, and the promise of a better supply 
has not yet materialised. Prices are steady and are as 
follows :—Crown bars, 131. 15s. per ton for home delivery, 
und 131. 5s. per ton for export; re-rolled steel bars, 
11/. 18s. per ton for home delivery, and 121. 5s. per ton 
for export ; No. 3 bars, 131. 5s. per ton, and No. 4 bars, 
13/. 15s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade the pressure for deliveries continues as practically 
all consumers are being kept short. Makers are doing 
their utmost to meet all calls, but the furnaces in blast are 
working to capacity and unable to do more. Inquiries 
for forward supplies are good. The following are to-day’s 
market prices :—Hematite, 61. 3s. per ton, and basic 
iron, 5l. 7s. 6d. per ton, both delivered at the steel works ; 
and foundry iron, No. 1, 61. 0s. 6d. per ton, and No. 3 
5/. 18s. per ton, both on trucks at makers’ yards. 

Scottish Pig-lron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 30, amounted to 301 tons. Of 
that total, 20 tons went overseas and 281 tons coastwise. 
During the corresponding week of last year the figures 
were 60 tons overseas and 60 tons coastwise. 


Shipbuilding.—Scottish shipbuilders are at present 
very busy and all classes of tradesmen employed at the 
yards are fully occupied, but this state may not continue 
for any great length of time unless orders for new tonnage 
come along very soon. For several months the bookings 
have been very few, while the number of launches has 
been increasing, and during the past month only two 
orders were placed in Scotland. These were for two 
cargo vessels each of 9,400 tons to be built at Burntisland. 
The output for October was made up as follows :— 


Che Clyde 11 vessels. 50.418 tons. 


rhe Forth a ia 1 vessel. 1,200 tons. 

The Tay sie = = 

The Dee ... sia 1 vessel. 850 tons. 
Potal oe ... 13 vessels. 52,468 tons. 


Che Clyde total is the highest for the year and brings 
the output for the ten months up to 87 vessels, totalling 
304,029 tons. Included in the Clyde launches last month 
were four vessels for the Admiralty. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The influx of orders continues and is 
sufficient to keep most works operating to capacity. All 
the big steel producers are responsible for record outputs. 
Indications are that Sheftield’s output for the year will 
be much nearer 1,700,000 tons than the 1,500,000 tons 
anticipated a few months ago. Production of basic 
steel is nearly double the output of acid steel. From 
inquiries at the large machinery and engineering works, 
supplies of raw materials show improvement. Conti- 
nental semi-finished steel is coming to hand in steady 
quantities. ‘Pig-iron and hematites are also more freely 
on offer. Attractive order books are reported in the 
heavy machinery and engineering branches. Business 
is brisk in all types of railway rolling stock. Carriages 
and wagons are on order at Sheffield works, while firms 
turning out axles, springs, wheels, tyres, and buffers 
report a record turnover. Similarly, there is sustained 
activity in the production of ship steel, forgings and 
castings, and deck furnishings. One concern is busily 
employed on auxiliary machinery and equipment for 
the new liner which is being built at Clydebank. Forgings 
and castings of very great weight and size have been 
produced. Sheffield’s trading connection with South Africa 
continues and is productive of valuable orders. The latest 
include contracts for the supply of a variety of equipment 
used in connecting with the mining of gold and other 
precious metals. Grinding and crushing machines are 
n demand, while there has been a steady run on dredging 
equipment and parts. Though the demand is substan- 
tial, Sheffield works are keeping pace with orders for a 
variety of products ordered by the:Government in connec- 
tion with its Defence programme. Progress is being 
made in the manufacture of steel works’ and iron works’ 


jupment. Among the lines in demand are boilers, 
high-pressure drums, rolling-mill plant, and furnace 
parts. The call for electrical plant shows expansion. 


In the special-steel producing branches the position has 
indergone no material change. Stainless steel is in 
strong request by a large number of industries, while 
there 1s a growing call for heat- and acid-resisting 
‘terials. Toolmakers are busy. Machine tools are 
‘n active section, while there is a sustained demand for 
cksaws and blades, twist drills, milling cutters, reamers, 
small hand tools, files, rasps, spades, and shovels. 
Business in agricultural implements shows improvement. 
South Yorkshire Coal Trade.—Quiet conditions obtain 
on export account. Bigger supplies are available, but 
a limited amount of a aa is being done. 
Bunkering business shows little improvement. The 
nland position continues good. Iron- and steel-works 
taking increased tonnages of fuel, while the railway 
‘panies and electricity-generating stations are also 
ing contracts more freely. The demand for steam 
has been well maintained. Business at some 
ieries has been hindered by a shortage of wagons 
owing to the fog upsetting traffic arrangements. The 
house coal market has taken on a more active appearance. 
Bigger tonnages are going to the South of England. 
Stocks at colliery sidings and merchant depots are 
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steadily decreasing. Quotations are:—Best branch 
hand picked, 28s. to 29s. 6d.; best South Yorkshire, 
25s. 6d. to 27s. 6d.; best house, 22s. to 24s.; best 
kitchen, 19s. 6d. to 2ls.; best Derby selected, 24s. 6d. 
to 25s. 6d.; best Derby seconds, 22s. to 24s.; best 
Derby brights, 20s. 6d. to 22s.; best large nuts, 19s. 6d. 
to 20s. 6d.; and best kitchen nuts, 18s. 6d. to 19s. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Local consumers of 
foundry iron no longer rely on delivery of Cleveland 
makes, supply of which falls considerably short of users’ 
requirements. They have bought foreign products 
rather extensively and imports arriving from France 
and from Belgium enable them to run plant more fully 
and regularly than for a lengthy period. Consumers 
who have hitherto refused to take other than local 
brands have been compelled to sample iron from abroad 
and have found it satisfactory in quality. The inter- 
mittent meagre make of Cleveland pig is promptly 
taken up as it becomes distributable. Producers announce 
a rebate of 5s. per ton to firms using Cleveland exclu- 
sively, but merchants claim they can deal in Continental 
products on approaching competitive terms ruling for 
local iron. Conditions may favour temporary enlarge- 
ment of output by brief transference of basic furnaces 
to the production of foundry iron, but there seems little 
likelihood of early regular increase of make. Fixed 
minimum quotations of Cleveland pig remain at the 
equivalent of No. 3 quality at 101s., delivered here. 

Hematite.—Production af East Coast hematite brands 
of iron is heavy, but does not quite cover current require- 
ments. A large proportion of the output is absorbed 
by needs of makers own consuming works, but the surplus 
is sufficient to meet actual necessities of home users. 
who have to buy in the open market and to allow con- 
tinued moderate allocations of moderate tonnage for 
shipment to the Continent under contract obligations 
that should have been completed some time ago. There 
is very little hematite iron available for the market and 
transactions are almost confined to sale of small lots 
for early supply to regular customers. Recognised 
market values remain at the level of No. 1 hematite 
at 123s., delivered to North Eastern districts and to 
areas in Scotland. 


Basic Iron.—There is no saleable basic iron, but 
supply is ample to meet the enormous calls of Tees-side 
steel works, the large local make having been supple- 
mented by the substantial imports from America and 
Canada. The nominal price of Cleveland basic is sta- 
tionary at 100s. 


Foreign Ore.—New business in foreign ore is little 
heard of, but imports continue regular and adequate. 
October unloadings totalled 173,912 tons, compared 
with 159,791} in September. 


Blast-Furnace Coke.—-Durham blast-furnace coke 
continues in good demand, but sellers are inclined to 
pursue a cautious policy. They have well-filled order 
books and hesitate to enter into further contracts. 
The minimum figure for good medium qualities is 42s., 
delivered to Tees-side works. 


Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are disinclined to 
discuss business until they see prospects of movement 
that promises to relieve the congested state of order 
books. More semi-finished steel is arriving from the 
Continent and deliveries of home-made material are 
regular and large, but re-rollers still complain of 
inadequate supplies. Output of finished steel is main- 
tained at near record level, but fails fully to satisfy 
delivery demands of customers. Among the principal 
market quotations for home trade are: Common iron 
bars, 131. 58.; steel bars, LIl. 10s.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 28. 6d.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 188.; steel angles, 111. 0s. 6d. ; 
steel joists, 111. 0s. 6d. ; tees, 121. 0s. 6d. ; heavy sections 
of steel rails, 101. 2s. 6d.; fishplates, 141. 2s. 6d.; black 
sheets, No. 24 gauge, 151. 15s.; and galvanised corru- 
gated sheets, No. 24 gauge, 191. 10s. 


Imports of Iron and Steel.—Returns issued this week 
give the imports of iron and steel to the Tees last month 
from foreign ports and coastwise at 4,400 tons, composed 
of 3,507 tons of pig-iron and 893 tons of plates, bars, 
angles, rails, sheets and joists. September unloadings 
reached 11,405 tons, 7,043 tons being pig-iron, 3,739 
tons crude sheet bars, billets, blooms and slabs, and 
623 tons plates, bars, angles, &c., and imports for October 
last year amounted to 1,815 tons, of which 338 tons were 
pig-iron, 992 tons crude sheet bars, &c., and 485 tons 
plates, bars, angles, &c. 


Tees Iron and Steel Shipments.—October shipments 
of iron and steel from the Tees exceeded September 
clearances by 2,611 tons, aggregate loadings reaching 
45,793 tons. Owing to shortage of supply, exports of 
pig-iron last month were 3,813 tons below that of the 
previous month. Of the 6,548 tons of pig-iron shipped 
in October, 1,712 tons went coastwise and 4,836 tons to 
foreign destinations ; of the 2,121 tons of manufactured 
iron loaded, 1,011 tons went coastwise and 1,110 tons 
abroad, and of the 31,124 tons of steel cleared, 11,490 tons 
went coastwise and 19,634 tons overseas. 

Scrap.—There is absence of new feature in the scrap 
trade. Heavy steel is in demand at the stabilised prices 
of 69s. for No. 1 and 67s. for No. 2 quality, machinery 
metal is in request at 9%s., and heavy cast iron is selling 








at 85s., but other commodities are difficult to dispose of. 
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NOTICES OF MEETINGS. 


-—~-To-night, 





INSTITUTION OF MECHANICAL ENGINEERS 
6 p.m., Storey’s-gate, Westminster, 8.W.1. Extra 
General Meeting. Thomas Hawksley Lecture: ‘* The 
Gas Engine and After,” by Dr. F. W. Lanchester. 
South Wales Branch: Thursday, November 11, 6 p.im., 
The South Wales Institute, Park-place, Cardiff. Address 
by the Chairman of the Branch, Mr. C. L. Taylor. Scottish 
Branch : Thursday, November 11, 7.30 p.m., The Royal 
Technical College, Glasgow, C.2. Joint Meeting with the 
Scottish Centre of Tue InstirvTIon oF ELECTRICAL 
ENGINEERS. ‘ Recent Developments in Hydro-Electric 
Engineering,” by Dr. P. W. Seewer. Yorkshire Branch : 
Thursday, November 11, 7.30 p.m., The Hotel Metropole, 
King-street, Leeds. ‘* Bottle-Making Machinery,” by 
Mr. J. Shaw. Institution: Friday, November 12, 
6.30 p.m., Storey’s-gate, Westminster, S.W.1. Informal 
Meeting. ‘‘ Fabrication of Are Welding,”’ by Mr. R. M. 
Gooderham. 

INstiruTION OF ELECTRICAL ENGINEERS.—Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. Inaugural Address by 
the Section Chairman, Mr. H. Cobden Turner. Western 
Centre: Monday, November 8, 6 p.m., The Merchant 
Venturers’ Technical College, Bristol. ‘‘ Modern Factors 
Affecting Electricity Costs and Charges,’’ by Mr. J. A. 
Sumner. North-Eastern Centre: Monday, November 8, 
6.15 p.m., The Newe House, Pilgrim-street, Newcastle- 
upon-Tyne: ‘ The Use of Protective Multiple Earthing 
and Earth-Leakage Circuit Breakers in Rural Areas 
(E.R.A. Report), by Mr. H. G. Taylor. Institution : 
Monday, November 8, 7 p.in., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion on 
** Electrode Boilers for Steam Raising,’ to be opened by 
Commander F. J. C. Allen. North Midland Centre : 
Tuesday, November 9, 7 p.m., The Hotel Metropole, 
King-street, Leeds. ‘* Modern Systems of Multi-Channel 
Telephony on Cables,’ by Colonel A. 8. Angwin and Mr. 
R. A. Mack. Hampshire Sub-Centre : Wednesday, No- 
vember 10, 7.30 p.m., University College, Southampton, 
* The Jointing and Terminating of High-Voltage Cables,” 
by Mr. W. Holttum. Dundee Sub-Centre : Thursday, 
November 11, 7.30 p.m., University College, Dundee. 
* Some Examples of Electricity’s Contribution to Mea. 
surement,”” by Mr. 8. H. Hawkins, 

Nortu-East Coast InstiruTion or ENGINEERS AND 
Surpsur_perRs.—-To-night, 7 p.m., The Mining Institute, 
Newcastle-upon-Tyne. Andrew Laing Lecture: “ De 
velopment of Hull Form of Merchant Ships,” by Dr. 
G. 8. Baker. 

InstITUTION or CiviL ENGINEERS.—Northern Ireland 
Association : Monday, November 8, 6.15 p.m., Queen’s 
University, Belfast. Lecture and Film: *‘* The Boulder 
Dam.” Institution: Tuesday, November 9, 6 p.m., 
Great George-street, Westminster, S8.W.1. Ordinary 
Meeting. ‘‘ Combustion Efficiencies of Gas and Oil 
Engines,” by Mr. W. A. Tookey. Newcastle-wpon-Tyn¢ 
and District Association; Tuesday, November 9, 7.30 
»m., The North of England Institute of Mining and 
Mechanical Engineers, Westgate-road, Newcastle-upon- 
Tyne. Address by the Chairman of the Association, Mr. 
J. W. Goldson. Manchester and District Association 
Wednesday, November 10, 7 p.im., The College of Tech- 
nology, Manchester. Joint Meeting with the Lancashire 
and Cheshire Branch of Tue LNstITUTION OF STRUCTURAL 
EncIneers. “ Metallic Are Welding,” by Mr. W. L. 
Melvor. Birmingham and District Association : Thurs- 
day, November 11, 6 p.m., The James Watt Memorial 
Institute, Birmingham. ‘ Tests on Highway Bridges,”’ 
by Dr. Norman Davey. 

InstituTE Or Metats.—Swansea Local Section: 
Tuesday, November 9, 6.30 p.m., The Y.M.C.A., Swan- 
sea. ‘“ Qualitative Analysis of Minute Inorganic 
Samples,”’ by Miss I. H. Hadfield. Sheffield Local Sec- 
tion ; Tuesday. November 9, 7.30 p.m., The University, 
St. George’s-square, Sheftield. Joint Meeting with Tur 
SHEFFIELD METALLURGICAL ASSOCIATION. ** Powder 
Metallurgy,” by Mr. J. C. Chaston. London Local Sec 
tion: Thursday, November 11, 8 p.m., The Royal School 
of Mines, South Kensington, 8.W.7. ‘“ The Training 
and Employment of Metallurgists,”’ byProf. R. 8. Hutton, 

Inon AND Sree. Instirure.—-Tuesday, November 9, 
7 p.m., The Dudley and Staffordshire Technical Institute, 
Broadway, Dudley. Joint Meeting with THs Starrorp- 
SHIRE IRON AND Steet Institute. ‘* Some Experiments 
on the Influence of Silicon, Phosphorus and Manganese 
on Nitrogen-Hardening Cast lron,”’ by Mr. J. E. Hurst. 
Friday, November 12, 9 p.m., 
“Soil Erosion,’’ by Sir 








Roya. INstTITuTION. 
21, Albemarle-street, W.1 
Daniel Hall. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








REGISTRATION OF RoAD VEHICLES IN GREAT Brirain. 
—A return issued by the Ministry of Transport, Metropole 
Buildings, Northumberland-avenue, London, W.C.2, 
shows that 45,047 new motor vehicles were registered 
during July; compared with 40,989 in July, 1936. While 
a slight decline took place in the goods-vehicle class, there 
was a large increase in motor cars taxed on horse-power. 

PROPOSED MACHINE-Toort RESEARCH ASSOCIATION.— 
At the Annual Dinner of the Institution of Production 
Engineers, which was held on Friday, October 29, 
reference was made to a proposal to form a research 
association for the machine-tool industry with the 
assistance of the Department of Scientific and Industrial 
Research. It is understood Dr. G. Schlesinger will be 
asked to take charge of the laboratory, which is to be 





established in connection with the new body. 
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THE CHIEN TANG-RIVER ROAD AND RAILWAY BRIDGE, SOUTH CHINA 


(For Description, see Page 503.) 
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THE SAMPLING AND ANALYSIS ;— _W— - Se a ee 
OF COAL AND COKE. 


fusx work of standardising sampling procedure in 
connection with the handling of coal and coke was 
initiated in 1927, at the instigation of the Department 
of Scientific and Industrial Research. In the ten 
vears that have since elapsed a succession of useful 
British Standard Specifications has been issued by the 
British Standards Institution, and recorded in our 
columns, dealing with coal for inland use and for 
export, small coal, large coal, and coke, and embodying | 
the results of much experimental work undertaken to 
ensure that the methods of sampling advocated were 
capable of providing the desired accuracy. In general, 
however, these specifications were designed to meet the 


requirements of buyers and sellers, to whom a labora 

tory standard of accuracy offered no advantage com- | 
mensurate with the trouble of obtaining it, and for 
that reason were hardly suitable for use in connection 
with performance and efficiency tests of industrial | 
plant under modern conditions of sensitive observation 


and control ee oe 
To meet the more stringent requirements of test i eae 
trials the British Standards Institution has now issued | ie Riera. i 
a teers 





British Standard Specification No. 735-1937, for 
Sampling and Analysis of ¢ oal and Coke for Pe rformance 
and Efficiency Tests on Industrial Plant, in which is Fie. 35. Erectrep Spans on FiLoatine-Ovut SLIP. 
embodied an important development of the theory of 
sampling, account being taken both of the error in- 
volved in collecting the gross sample, and also the 
“ggregate error involved in reducing the gross sample 
to proportions suitable for laboratory examination. 
It is emphasised by the Institution that the new 
Specification is not intended to supersede those pre 
viously issued, but rather to extend them, with due 
regard to the higher accuracy demanded and the better 
facilities usually available for sampling and super 
vision in connection with plant testing. The more | 
exact provision for sampling is applied to coke also, for 
which purpose the classification given in British 
Standard Specification No, 496-1933 has been suitably | 
amplified. The present standard has been extended to | 
provide for Pork accuracy than 1 unit, and weights 
of gross samples are shown for accuracies of + 0-75, 

0-50, and 0:25. Proximate methods of analysis 
are given for coal and cc ke, and various special tests 
for coke are also included. The Specification is obtain 
able, at the price of 3s. 6d. (3s. 8d. post free), from the 
British Standards Institution, 28, Victoria-street, 
London, 8.W.1. | 








Coat Propuction tn France.—The total output of 
coal and lignite in France during July amounted to 
3,588,558 metric tons, against 3,972,468 metric tons in 
July, 1936. The number of effective working days was 
leas, being 21-1 as against 23-9, but the number of mine 
employees at the end of the month, 238,148, was greater 
than at the end of July, 1936, when the total was 223,380. 
Ihe coke ovens attached to the mines produced 348,817 
metric tons during July, 1937, compared with 349,52 ~ . - 
metric tons in the corresponding saensh of last year, Fie. 36. Span Reapy FoR FLoaTING ON BaRGES. 
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wholesale side of the business. These deficiencies 
are at least in part due to the Parliamentary action 
of last century, which not only encouraged the 
establishment of a large number of small under- 
takings, but rigidly delimited their spheres of 
action and discouraged, if it did not actually 
prevent, mutual assistance between contiguous 
authorities. Electricity supply, instead of being a 
matter for large areas, therefore, became a matter 
of parishes, whose boundaries were often such as 
to render economic development difficult. More- 
over, undertakings owned by private concerns were 
subject to purchase by the local authorities on 
onerous terms at the end of a fixed period, a condi- 
tion which, to say the least of it, was not productive 
of great enterprise. Some thirty years ago, matters 
were improved as far as generation and bulk supply 
were concerned, but until 1926, company concerns 
operating over wide areas were liable to piecemeal 
purchase, often at different dates, simply because 
they fell within the areas of more than one local 
authority. The inevitable result was that develop- 
ment proceeded at very varying rates in different 
parts of the country, a state of affairs which was 
naturally encouraged by the local potentialities and 
managerial idiosyncrasies in individual areas. 

It is recent history that a Committee, which was 
set up under the chairmanship of Lord McGowan, 
to review the organisation of electrical distribution 
in Great Britain, proposed some very drastic 
changes, with a view to bringing about improve- 
ment and, what is as important, clearing the way 
for further progress. Leaving aside political con- 
siderations, which is not easy, an extract from 
Mr. Donkin’s address will make it clear how neces- 
sary some change is. The capital and working 
costs of the distribution of any undertaking are, 
he says, more than half the total cost of the whole 
undertaking. During the period from 1924 to 1933, 
the average total distribution costs per kilowatt-hour 
sold by authorised undertakings in Great Britain 
increased from 0-7573d. to 0-7664d. per kilowatt- 
hour, and during the same period the electricity 
sold per pound of distribution capital decreased 
from 48-04 kWh to 41-13 kWh. Since then there 
has been a recovery to 46 kWh per pound of distri- 
bution capital, but the figures indicate the impor- 
tance of reducing working costs and of distributing 
the largest possible number of kilowatt-hours over 
a distribution system of given capital expenditure. 
It is therefore evident that some change in the 
present organisation must take place, and that in 
principle that change must involve a reduction in 
the number of undertakings, and especially the pre- 
vention of further splitting up owing to the exercise 
by local authorities of their rights of purchase. 

The McGowan Committee therefore recom- 
mended a scheme of compulsory reorganisation 
based on the retention of the larger, and the absorp- 
tion by them of the smaller, undertakings. The 
possibility of eventual public ownership was en- 
visaged, but in the meantime the Power Companies 
and their subsidiaries were to have greater freedom 
of action. It is no exaggeration to say that, in 
certain quarters, these suggestions were received 
with an entire absence of enthusiasm. The smaller 
local authority undertakings, in particular, stridently 
objected to their own immolation, especially where 
this involved absorption by a company, and the 
companies themselves were more than a little 
suspicious of some of the financial aspects of the 
change. While, however, vigorous criticism of the 
McGowan report was proceeding in the summer of 
the present year, the Government diverted the fire 
to themselves by issuing a White Paper con- 
taining their own proposals. This document, 
whose publication was attended by some peculiar 
circumstances, proceeded to envisage an even more 
drastic policy of compulsion than its predecessor. 
It proposed the amalgamation of the 635 elec- 
tricity distribution undertakings in the country into 
76 groups, and the purchase of the company under- 
takings either by an existing or a new body at the 
end of fifty years. Generally speaking, the small 
undertakings were to be acquired by the large, 
but alternatives provided for the transfer of all 
undertakings in an area to a newly-constituted 
distribution authority or, in the case of munici- 
palities, to a joint board. The Electricity Commis- 
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sioners were given autocratic powers to bring about 
these changes. These powers were such that the 
position was described in some financial circles as 
bureaucracy run mad. 

Since that time a campaign has been taking 
place behind the scenes, and it remains to be seen 
whether, when the proposed Bill is issued, it will 
be based upon the White Paper or upon the 
McGowan report, or whether some alternative 
between the two, or outside either, will have been 
adopted. As Mr. Donkin points out, the main object 
must be to benefit the consumer by lowering the 
price of electricity and by making it available at 
an attractive price in places where there is as yet 
no supply. From this point of view there is much 
to be said for the argument that what is required 
is less the drastic reorganisation of existing bodies 
than some simpler measure which would enable a 
standardisation of voltage and also, as far as possible, 
a standardisation of tariffs to be brought about. 
Some amalgamations might then follow with advan- 
tage, and it might not be out of place to set up 
district advisory committees whose duties should 
include the stimulation of laggards to a greater 
sense of their public responsibilities. We support 
Mr. Donkin in the hope that some solution of the 
problem may be found, but we fear that if the 
contents of the Bill bear a close relationship to those 
of the White Paper, the opposition may be so great, 
especially from the Government’s own supporters, 
that its life will be endangered or, what is almost 
worse, the measure will be so drastically amended 
as to produce harm rather than good. 





DEVELOPMENTS IN LONDON 
PASSENGER TRANSPORT. 

Tue operations of the London Passenger Trans- 
port Board during the year ending June 30, 1937, 
were adversely affected by a strike, which resulted 
in the complete withdrawal of the "bus services 
during practically the whole of May. As this 
strike also coincided with the Coronation festivities, 
the position of a long suffering public was not made 
any easier during a period of unusual stress and, 
as so often happens, no one in the event seems 
to have been a penny the better. It is interesting 
to note, in fact, that the recovery of the traffic 
when the strike ended was a slow process. Although 
Londoners do not easily change their habits,as shown 
in the fourth Annual Report of the Board, which was 
published last week, one result of the strike was 
that "bus passengers did not transfer in their entirety 
to other forms of transport but preferred to walk, 
and having, as it were, found their feet, did not 
at once return to their usual means of conveyance 
when the strike ended. Actually, the number of 


passenger journeys originating on the railways, | 


‘buses and coaches, trams and trolley ‘buses during 
the period under review was 3,636,393,610, or 
11,569,023 less than in 1935-36, while during the 
strike period the number fell from 278,000,000 to 
192,000,000, 

Another result of the strike was the compulsory 
distribution of the working passengers over a longer 
period in the morning and evening. This was an 
advantage and the hope is expressed that, with the 
co-operation of employers, this spread may become 
permanent. Otherwise, with the increasing growth 
of peak-hour traffic, especially on the railways, 
and the financial impossibility of providing duplicate 
services, congestion will become, it is feared, even 
worse than it is at present. In this connection it 
is interesting to note that traffic peaks are not con- 


fined to the innes zones. The establishment of 
industries in the outer areas does not mean a 
smaller travelling public. Indeed, the peak flow 


to and from the central area is accentuated by these 
local movements, only a small proportion of which 
are against the general flow of the traffic. At some 
stations the concentration of workmen's traffic 
into a short period just before 7.30 a.m. presents 
what is, we hope with undue pessimism, termed an 
almost insoluble problem. 

Difficulties connected with congestion are not, 
however, confined to the railway services, and 
attention is called to the suggestion that "buses 
might, with advantage, be withdrawn from 
central area so as to afford some relief of this 


the | 


| condition. It is, however, pointed out that the 
|number of *buses passing 28 census points fell from 
| 5,490 in 1924 to 4,858 in 1935, and that in the same 
| period the number of other vehicles increased from 
13,529 to 23,311. The result has been delays and 
irregular service, which would not be eliminated by 
adopting the above suggestion. Some attempt 
j has, however, been made to improve matters by 
jconsolidating certain main trunk routes and by 
|the introduction of fixed stopping places in the 
}central area. These, however, are only palliatives. 
The real remedy, as the Report urgently points 
out, is to discover and remove the causes of con- 
| gestion, and to introduce measures to secure a higher 
average speed, which in some cases may be as 
| low as 4 m.p.h. 

| Considerable progress has been made with the 
programme of new works which was started in 1935. 
Some three out of the four miles of new tube tunnels 
between Baker-street and Finchley-road have been 
constructed, together with the station tunnels at 
Acacia-road, Swiss Cottage and Baker-street. The 
two fly-under junctions at Wembley and for the 
Stanmore branch, are also in an advanced state. 
Other new work on this system includes the re- 
construction of the Neasden depot and of the 
stations at Uxbridge, Rayners-lane, and Ruislip 
Manor. On the Central Line, on the other hand, 
progress has been hampered by the difficulty of 
obtaining iron and steel. The realignment of the 
existing tunnels is, however, proceeding, and 60 per 
cent. of the work has been completed. On the 
Northern line work has been started upon driving the 
tunnels for the Highgate to East Finchley extension. 
Work is proceeding satisfactorily on the con- 
|struction of the new station at Aldgate East 
}and upon the reconstruction of King’s Cross and 
St. Paul’s, including the installation of escalators. 
Attention is also called to the extensive works 
undertaken at Earl’s Court in connection with the 
new exhibition buildings, which have recently been 
described in ENGINEERING, and to the enlargement 
of the Central Overhaul Works at Acton. The 
latter step has been partly necessitated by the 
increased number of cars in use and partly by the 
withdrawal of overhaul work from the depots at 
Neasden and Drayton Park. It is interesting to 
learn that since the Acton Works were opened in 
1922, the number of cars employed has risen from 
1,481 to 3,154, and will be about 3,900 when the 
lines under construction are completed. During 
the same period the route mileage operated increased 
from 99 to 214, and will be further increased to 276. 








As regards the conversion of tramways to trolley 
‘buses, before the passing of the London Passenger 
Transport Act of 1937 powers had been obtained 
for the equipment of 218 miles of route, of which 
122 miles were in operation. The Act gave powers 
| for the conversion of a further 130 miles of route, 
and for the construction of seven miles of new route, 
so that a total of 355 miles is involved. Thirteen 
tram depots are being re-constructed for trolley-’bus 
| operation, and some 24 substation buildings have 
been completed. As the trolley ‘bus is not reversible, 
provision has to be made for turning points, and 
the acquirement of these, as is well known, has 
not been effected without protest from the residents 
in the streets involved. Actually, 79 applications 
for such turning points have been made, and 10 
enquiries have been held by the Minister of Trans- 
| port. Sixty-seven of these applications have so far 
been approved. During the year, 350 new trolley 
‘buses were brought into service, and 329 tramcars 
have been withdrawn. 

The report discusses the finance of the Board at 
length, and also deals with the question of staff. In 
addition, two short essays, which will be found of 
general interest, on Industrial London and Central 
Area Working are included. A poignant note is 
struck in the paragraph dealing with lost property. 
| During the year, 348,477 articles were received in 
the Lost Property Office and brought in a revenue 
of 13,077/. Owing, however, to the provisions of 
the London Passenger Transport Board (Lost 
Property) Regulations, 6,070/. of this is payable to 
a fund for the benefit of the Board’s employees. 
As the cost of the Lost Property Office was 9,7351., 
the loss to the Board, excluding interest charges and 
depreciation was £2,728. The fugitive umbrella 











therefore not only causes annoyance to its owner, 
but expense to a worthy public service undertaking. 








NOTES. 


Farapay Howse. 


Tue annual dinner of the Faraday House (ld 
Students’ Association, which for many years has 
taken an important place among the leading social 
functions of the electrical profession, took on a 
special character this year. The dinner, the 
twenty-ninth of the series, which was held at the 
Savoy Hotel on October 29, was the first meeting of 
its kind since Dr. Alexander Russell relinquished 
the post of Principal of Faraday House. We learn 
from Who’s Who that Dr. Russell was born in 186]. 
so that none will grudge him some relief from th 
cares of office and possibly more leisure for the 
Continental motoring expeditions of which he writes 
so delightfully in the pages of the Faraday Hous: 
Journal. In proposing the toast of “ Faraday 
House,” at the dinner, Mr. J. M. Donaldson paid a 
suitable tribute to Dr. Russell’s work, particularly 
mentioning the admirable blending of theory and 
practice in the training provided at Faraday House 
This toast was replied to by Dr. Russell and Dr. 
W. R. C. Coode-Adams, the new Principal. Dr. 
Russell, who has assumed the office of Advisory 
Principal, so that Faraday House is not to lose the 
benefit of his long experience and wise judgment, 
in the course of his speech mentioned that Faraday 
House was within two years of its fifty-year Jubilee, 
while Dr. Coode-Adams had something to say of 
the early days of 1889, when the institution was 
started with seven students. The remaining toasts 
were those of “‘ The Guests ”’ and “‘ The Chairman.” 
Mr. H. M. Swann, the Senior Electrical Inspector of 
Factories, in proposing the former, made reference 
to the admirable and enterprising policy adopted by 
Mr. Donaldson in the design of the power stations 
he controlled. This toast was replied to by Mr. 
S. B. Donkin, the new President of the Institution 
of Civil Engineers, and Sir Cyril Hurcomb. The 
final toast, that of “‘ The Chairman,” was proposed 
in appreciative terms by Mr. Johnstone Wright, 
and suitably replied to by Mr. C. H. P. Ewbank, th 
President of the Old Students’ Association. 


THE OF THE 
There can be no question of the increasing appeal 
the Science Museum at South Kensington, is making 
to all sections of the community, nor can any 
adverse criticism be levelled at those responsible 
for its management; we have, indeed, frequently 
complimented them on the wholly admirable way 
in which the periodic exhibitions, as well as the 
permanent collections, are arranged. But on the 
other hand, it cannot be denied that the manage 
ment is handicapped, both by want of space and by 
the awkward lay-out of the greater part of the 
buildings. The original function of the Museum 
was that of preserving what are generally termed 
“relics,” in which scientific apparatus ané 
machinery bulked largely, but little by little th 
educational aspect came to be more highly 
valued, as nowhere else is it possible to ob- 
serve both development and modern practic 
side by side. Recognising this, the Government, 10 
1910, appointed a Committee to consider the erection 
of a Museum dealing with scientific discovery and 
the application of science to industry. The recon- 
mendation of this Committee that three blocks of 
buildings should be built, has, up to the present. 
that is, 27 years after its formation, been give! 
effect to by the building of one block only and that 
was not completed till 1928. Behind its imposing 
facade there lies a group of what are little bette! 
in places than sheds, inconvenient, and so congeste? 
that many exhibits which have a legitimate claim 
to display are stowed away out of sight. Aper' 
from this the space required for the special tem 
porary exhibitions is not adequate and it is ¢ vident 
that these are of great value in demonstrating how 
much modern industry owes to pure science. More- 
over, the position is not static, processes and 
industries which have come into being since ™ 
Science Museum was started, have a claim © 
recognition, and there is every prospect of continue? 


FuTurRE Science MvseEvm. 
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British Industries at a recent meeting of its Grand 
Council, decided, on the motion of Mr. A. P. M. 
Fleming, who represents the Federation on the 
Advisory Council of the Science Museum, to support 
the recommendation of the latter that the whole of 
the site bounded by the eastern wall of the existing 
museum and by Exhibition-road, Imperial Institute- 
road, and Queen’s-gate, should be finally allocated 
to the Science Museum. This recommendation, if 
accepted, would remove the present objections and 
provide accommodation on a scale more adequate 
than that considered by the 1910 Committee. The 
Federation has, therefore, sent a letter to the 
President of the Board of Education strongly 
endorsing the suggestions made by the Advisory 
Council. 
THe InstTiTUTE oF Export. 

The main objects of the Institute of Export 
are to stimulate closer attention to export business, 
to arouse and propagate interest in export in all 
quarters, to initiate special education for export 
during and after school age, and to bring export 
executives together in one professional body. 
Believing implicitly in the need for the Institute and 
the value of its work to the nation, and acting under 
the conviction that to meet the requirements of 
the country, this work must be intensified, the 
President and vice-Presidents of the Institute have 
launched an appeal to exporters and industrialists 
throughout Great Britain for donations, and also 
for participation in the development of the Institute. 
The signatories to the appeal comprise Major T. 
Knowles, the President of the Institute, and 18 of 
the vice-presidents, among whom are Viscount 
Wakefield, Lord McGowan, Lord Melchett, Lord 
Meston, Lord Hirst of Witton, Sir Ernest Benn, 
Sir Harold Bowden, Sir Malcolm Robertson, General 
Sir Hubert Gough, Lieut.-General Sir George 
Macdonogh, Sir Harry Brittain, Sir George Beharrell, 
Sir Francis Goodenough, and Sir Josiah Stamp. 
Donations and requests for further information 
concerning the Institute and its activities should 
be addressed to the secretary, at the offices of the 
Institute, 11, Aldwych, London, W.C.2. 


ENGINEERING AND MODERN CIVILISATION. 

The picture of our present civilisation painted by 
Professor J. Husband in his presidential address 
to the Institution of Structural Engineers, delivered 
in London on October 28, constituted a serious 
indictment of engineers in general, only partially 
mitigated by the few examples cited of their 
beneficent influence upon the structure of modern 
life. The internal-combustion engine, he quoted 
with apparent approval, as one of the greatest 
curses imposed upon the human race ; the benefits 
of aircraft were “ hopelessly counterbalanced by the 
possibilities of wholesale destruction of life and 
property” in the event of another war; the 
centralisation of population, directly deriving from 
engineering influences, was economically undesirable; 
engineering had limited freedom of expression in 
architecture ; wireless and the cinema facilitate 
the propagation of much evil; in our slavery to 
mechanisation we were closely reproducing, mutatis 
mutandis, the conditions which preceded the down- 
fall of earlier civilisations. Some of these and his 
other contentions could be easily elaborated ; few 
could be entirely controverted. The internal- 
combustion engine has done much more than swell 
the peacetime casualty lists ; it has destroyed some 
of the oldest crafts and undermined the fabric of 
others, it has encouraged forms of banditry pre- 
viously known only by the isolated exploits of 
individuals, it has contributed immensely to the 
evils of overgrowth of cities, ribbon development, 
and the spoliation of the countryside—evils which 
could never have flourished so exuberantly in a 
community possessing only the transport facilities 
of half a century ago. So with wireless, the cinema, 
and many other offshoots of Twentieth Century 
“clence which have wrought such changes in the 
art of living, it does not take a superlatively skilful 
advocate to build up an even stronger case against 
them than Professor Husband presented. It may be 
asked, however, whether more might not have been 
adduced in their favour than the few considerations 
that he did place to their credit. Despots of old 
depopulated provinces with the simplest of weapons 


as effectively as any modern air armada can expect 
to do, and probably with a smaller expenditure of 
accumulated effort, but they were much less success- 
ful in the beneficent arts of peace. They failed 
signally to combat famines and inundations and 
disease. Industrial chemistry, which is allied with 
engineering, has driven the fish from many rivers 
with its poisonous effluents, but the alliance of 
engineer and chemist has also cleansed the rivers 
of the sewage that formerly poisoned the dwellers 
on their banks. In the transport and preservation 
of food, the control and distribution of water, the 
cheapening and widespread provision of such 
ordinary commodities as soap, the reduction of sea 
hazards, and in other ways, engineering has probably 
saved many more lives than it has claimed as the 
penalty of modern discovery; as, indeed, the 
rapid increase in world population bears ample 
witness. If engineering is a bane, at least it can be 
said that the engineer has also produced some very 
potent antidotes for which, on balance, we incline 
to think he has been given rather less credit than is 
his due. He makes the tools that others use ; but 
skill in the use of tools comes only with experience, 
and in experience of engineering the world is still 
very young. 

LarGkE-ScaLE CiviL ENGINEERING WORKS. 

The way in which modern methods of construc- 
tion have made possible structures which seemed 
impracticable a generation ago was lucidly illus- 
trated by Mr. W. T. Halcrow, M.Inst.C.E., the 
newly-elected President of the British Section of the 
Société des Ingénieurs Civils de France, in his 
presidential address to the Section at The Institu- 
tion of Mechanical Engineers on Thursday, October 
28. One pertinent case was that of the Channel 
Tunnel between France and England. Sketching the 
history of this project, which was conceived as far 
back as 137 years ago, Mr. Halcrow saw no difficulty 
in either construction or operation, provided that 
a bed of pervious material having water connection 
with the sea was not met with. Compressed air 
could not be used in driving the tunnel, which would 
have a length of 24 miles under the sea, owing to 
the depth at which it would be situated, but it 
seemed that modern methods of solidifying water- 
bearing ground gave promise of overcoming such 
difficulties, a small pilot tunnel being first driven. 
Later in his address, Mr. Halcrow cited the tunnelling 
of the River Scheldt at Antwerp, in which works, 
carried out between 1931 and 1933, the four shafts 
had been sunk by the freezing process which, 
though previously used for sinking mine shafts, was 
used then for the first time in general engineering 
work. Another illustration of modern methods was 
that of the use of special low heat cements in con- 
structing gravity dams of mass concrete, and of 
inserting pipes for the circulation of cooling water as 
exemplified in the Boulder Dam in the United States. 
Modern research, too, was an important factor in 
construction. Much remained to be done in order 
to learn how to combat the ravages of the sea on 
important harbour works, a study of the circum- 
stances which attended the failure of the Mustapha 
breakwater at Algiers soon after its completion 
would, for instance, provide valuable information. 
The subject of road tunnels formed another of 
the many subjects dealt with by Mr. Halcrow, that 
projected by Swiss engineers between Switzerland 
and Italy being described. Of a length of 15 km., 
the oval section adopted would permit of two lines 
of traffic on a roadway of 6-5 m. The total height 
of 9-7 m. would be divided into an approximately 
rectangular cross section for the road 4-5 m. high, 
the segmental areas above and below this being 
used for ventilation. Mr. Halcrow stressed the 
increased difficulties of ventilating road tunnels 
generally, this being occasioned by the coming of 
the motor-car with its poisonous exhaust. 








Coat Propuction In CZECHOSLOVAKIA.—According to 
statistics issued by the Czechoslovak Ministry of Public 
Works, the production of coal during July, 1937, totalled 
1,443,271 metric tons of hard coal and 1,385,113 metric 
tons of lignite. The numbers of miners employed were 
respectively 42,705 and 27,928, the average output per 
man per shift being given as 1-468 metric tons in hard 
coal mining, and 2-37 metric tons in the case of lignite. 
Coke from hard coal amounted to 290,300 metric tons, | 





and briquettes to 48,960 metric tons. In addition, | 
19,920 metric tons of briquettes were made from lignite. 


NOTCHED-BAR IMPACT TESTING. 


Tue first technical discussion held under the 
auspices of the newly formed Joint Committee of 
Technical Institutions on Materials and Their 
Testing, particulars of which appeared on page 468 
of vol. cxliii of ENGINEERING (1937), took place in 
the Reynolds Hall of the Municipal College of 
Technology, Manchester, on Friday, October 29. 
The meeting was organised by the Manchester 
Association of Engineers, which is one of the 
co-operating Institutions, and took the form of a 
discussion on notched-bar impact testing. The 
Chair was taken by Mr. F. O. L. Chorlton, the 
president of the Manchester Association of Engineers, 
who, after extending a welcome to all the visitors 
present, called upon Dr. H. J. Gough, F.R.S., the 
Chairman of the Joint Committee, to make a brief 
statement on the objects of that Committee. 
Dr. Gough said that following upon the expressed 
wish for the formation of a common platform for 
the engineer, metallurgist, and physicist—all of 
whom were interested in materials and their 
behaviour—a meeting of delegates from practically 
every technical society in this country had been 
called. This meeting had formed itself into a 
committee, and as a result of its labours the Joint 
Committee on Materials and Their Testing had come 
into being early in the present year and had held 
its first meeting in January. The co-operating 
institutions numbered 24, and among the terms of 
reference of the Committee was the holding of joint 
discussions, such as the one which was about to be 
held. The Committee was now the body in this 
country which would deal with the International 
Association for Testing Materials. 

The meeting then turned its attention to the 
papers on the agenda, of which there were three, 
namely, ‘‘ The Physical Meaning of Impact Tests,” 
by Professor R. V. Southwell, M.A., F.R.S. ; “ Some 
Aspects of the Notched-Bar Test. Section I: A 
Brief Review of Past Experiments in this Country. 
Section IL: Experimental Exemplification of 
Several Features of the Test,’’ by Mr. L. W. Schuster, 
M.A. ; and “ The Development and Present Position 
of Continental Research on the Notched-Bar Impact 
Test,” by Dr.-Ing. Max Moser, of Messrs. Fried. 
Krupp, A.-G., Essen. The papers were presented, 
in turn, by their respective authors, but in the 
unavoidable absence of Dr. Moser, his paper was 
submitted to the meeting by Dr. Gough. 

At the outset of his paper Professor Southwell 
stated that whatever the purpose for which impact 
testing was developed, namely, whether as an 
acceptance test having its own intrinsic value or 
merely as a convenient check on heat treatment, 
every accepted test could be said to have this 
feature, that a standardised specimen was subjected 
to a standardised type of impulsive loading on a 
standardised machine, and the measured quantity— 
termed in the present paper the ‘ work done to 
fracture ”’—was taken as an indication of merit. 
Manifestly, this procedure was justified from the 
standpoint of a steelmaker who desired to ensure a 
satisfactory product, but the question was whether 
an experiment, concerning which there was no 
agreement regarding the property measured or 
basis for the reduction of results, could be con- 
sidered satisfactory by the scientific metallurgist. 
From the older static tests results, expressed in 
units which were physically comprehensible, were 
obtained, but, it might be asked, what could be said 
of a test on which both the need and the difficulty 
of standardisation came mainly from the fact that 
we had no real understanding of its dimensional 
factors ? Broken half-specimens after a test in the 
“* Oxford” machine* showed hardly any sign of 
plastic distortion ; practically all the work done to 
fracture had been absorbed by material in the 
region immediately adjoining the fracture. The 
crack ran straight across the plane of the notch 
and the energy absorption was closely (though not 
exactly) proportional to the area of fracture. 

The purpose of an impact test, it might tentatively 
be stated, was to measure the resistance of a material 
to the spread of a natural crack, i.e., its power to 
resist fracture as contrasted with plastic distortion. 
This, rightly or wrongly, was the assumption on which 








* For details of the Oxford machine see ENGINEERING, 
vol; exxxviii, page 689 (1934). 
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they were proceeding at Oxford. They believed | those obtained with the large test specimens. 
that there was a quality of materials, not revealed Nevertheless, the Charpy test had been of great 
by static tensile tests as these were usually inter-| help in technical investigations, but in commercial 
preted, which was something distinct from ductility | testing practice complaints had continually been 
and of importance in parts liable to shock, because | made on account of the size of the specimen. 
it controlled the spread of a natural crack. The | Endeavours had therefore been made in Germany 
problem which seemed most pressing in the study |and elsewhere to produce a small standard test 
of natural cracks might be termed the problem of | specimen capable of replacing the Charpy specimen. 
scale effect ; it lay at the bottom of all questions | While it was found that, of all the test specimens 
of dimensions and their standardisation. It was | suggested, the Charpy specimen still differentiated 
necessary to ascertain why dimensions mattered and | most clearly the various kinds and conditions of 
why non-concordant 


In Section I of his paper, “* Some Aspects of the |Tound notch 2-5 mm. deep, approached that of the 
Notched-Bar Test,”’ in which he gave a brief review | Charpy specimen very closely. After a thorough ex- 





results were obtained from | steel, the performance of a new test-piece, measuring | 
specimens of different sizes. | 10 mm. by 10 mm. by 55 mm. and having a 2-mm. | 





of past experiments, especially in this country, | amination of all the circumstances this specimen had 
Mr. L. W. Schuster stated that the diversity of | been taken as the German standard test-piece, but, 
leading opinions concerning the test was typified by | for a number of reasons, the notch was deepened 
the following four statements :—(a) It seemed now = 3 mm. It was subsequently found, however, that | 
to be accepted that the property revealed was | the field of application of this test-piece no longer | 
resistance to local stress concentrations produced | included the very tough steels, and an additional | 
by discontinuities. (b) The importance of the test | 5" having the same external 
was to show whether a material was or was not in| dimensions but having a sharp 45-deg. notch, 3 mm. | 
deep and with a root radius of 0-5 mm., was 
provided for very tough steels. These two test | 
specimens had been adopted as standard small | 
test-pieces by the Deutscher Verband fiir die | 
Materialpriifungen der Technik (D.V.M.). As 7 
result of simultaneous investigations in other Conti- 
nental countries, principally in France and Italy, | 
small standard having 2-mm. round 
notches had been evolved which were in absolute | 





small test specimen, 
a state in which dangerous cleavage fracture was 
likely to occur under live loading. (c) The test 
afforded a valuable guide for judging whether steel 
conformed to normal standard, but further investi- 
vation was necessary before rejections were made. 
(d) It was of great practical value as a specification 
test for ascertaining whether a material did not fall 
below a certain standard of quality. Summing up 
the position, it would seem evident that if all other : . . 
properties of a material made to the same specifica- agreement, as regards external dimensions, with the | 
tion were satisfactory but the Izod value was| German test-piece. They varied, however, in the | 
appreciably below the standard for that material, | different depths of notch, which in the Italian | 


the test enabled a material with some superior | Specimen was 2 mm. deep and in the French 5 here 
property to be selected or one giving an unneces-|deep. At the last conference of the International 
sarily low value to be eliminated. The significance | Standards Commission in Budapest in September, 
of a change in Izod value depended largely on | 1936, it had been agreed that each country should 
jretain its national test-piece, but, following the | 
procedure of Germany, most countries had declared | 


> ives > > Ce » ‘rence » | 
To aid interpretation a brief analysis might be | the mse Ives prepare d to accept the French test 
. specimen for international purposes. 


given of the 30 slow-bend diagrams constituting . ; 
Section IL of the paper. These had been prepared| Dr. R. W. Bailey, who opened the discussion, | 
with the aid of specially-constructed apparatus | said that the two most important deductions to be 
designed to imitate very closely the action of either | made from the papers were that for parts of appre- 
a Charpy or an Izod machine. These diagrams, | Ci@ble size a high notch-bar value had little signi- 
it should, however, be emphasised, gave insufficient | ficance because, in any case, a brittle or cleavage 
indications for hard-and-fast conclusions and were | fracture was a consequence of size and, in some 
intended merely to show general tendencies. It | cases. of form. In parts of a size where tough | 
had been found, for example, that, in a cantilever | fracture was possible there was often little difference | 
text, it was possible for a highly ductile steel to| im notch-tough and notch-brittle materials up to | 
absorb a large amount of energy without the initia- | the point at which the initial crack was formed. 
tion of a crack, and also that, owing to the difference | Indeed, it might be Suggested that the property 
in notch-sensitivity, a mild steel might, before | Which determined this initial crack was the only 
initiating a definite crack, absorb more energy than property of any consequence that came into play 
an alloy steel giving a higher overall energy, a| When a part of appreciable size fractured suddenly. | 
ureater amount of energy being absorbed by the | If these conclusions were correct, why should high | 
latter during final tearing. Furthermore, the | notch value be specified for parts irrespective of size | 
behaviour of a temper-brittle nickel-chromium steel | 4Nd use ? Professor Southwell very correctly, he | 


specimens 





the class of material, and to assess it required 
experience and judgment. 
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much overdone. Often it had been mistakenly 
applied and wrongly interpreted. Moreover, in his 
opinion, much investigation carried out with th: 
usual forms of the test had been worthy of a bette; 
cause. 

Mr. L. W. Schuster said that Professor Southwe!! 
considered that the purpose of the test was to mea- 
sure the resistance to the spread of a crack. Jr. 
Moser also stated that the peculiarity of the test was 
to disclose the tendency for material to break with a 
separation fracture. Such definitions had con- 
siderable support, and it was a fact that the capacity 
of a material to “‘ hang together ” without sudden 
rupture and without the ensuing consequential! 
damage, saved his company many thousands of 
pounds a year. Though, therefore, he agreed that 
such definitions described an important function of 
the test, he felt not only that without special 
qualifications they were apt to mislead in describing 
this particular function, but that they fell short of 
a complete statement. It was to be realised that 
when, from whatever cause, a shallow crack had 
first broken out on a part subjected to fluctuating 


| stress, the part was inevitably doomed, and failur 


must therefore be considered to be complete, 
whatever might be the “ resistance to the spread of 
a crack.” In his opinion the use of the test to 
ascertain whether a fracture was fibrous or crystallin 
was of far less importance than its use for showing 
whether a satisfactory amount of energy had been 
expended before the crack extended. In any 
definition. it would seem that engineers would 
be a step nearer to the actualities of a standard 
commercial test if they considered that one impor- 
tant goal in view was to ascertain the capacity of a 
material to deform at a position of highly localised 
stress before the general spread of the initial crack. 
Professor Southwell had contended that the con- 
ditions of an Izod or Charpy test corresponded with 
nothing likely to occur in service. In considering 
the significance of this statement, it was to x 
realised that he could equally have contended that 
the methods adopted in any of the usual tests for 
determining the ductility of a material corresponded 
with nothing occurring in normal service. Yet 
these latter tests were called for in most specifica- 
tions. Briefly, a good ductility and a good Izod 
value might be looked upon as * an outward and 
visible sign of some inward and spiritual grace.” 
Mr. H. J. Tapsell stated that there was a strong 
case for the notched-bar impact test in the routine 
examination of service failures. It provided an 
indication of an incorrect condition of a material 
prior to putting it into service, such as when a 
wrong heat treatment had been given. It disclosed 
a condition of embrittlement due to certain condi- 
tions arising in service, such as work-hardening by 
overstrain with possible ageing effects, and prolonged 
heating, as in steam plant. It was considered that 
a material having a low Izod value was more sus- 


up to the point of the brittle failure had been found 
to be appreciably similar to that of a temper-tough | 
steel, the energy necessary to cause incipient 
failure of both steels being approximately the same, | 
and the energy and deformation sufficient to fracture | 
the brittle steel being sufficient to cause permanent | 
injury to the tough steel. 

In the third paper, dealing with * The Develop 
ment and Present Position of Continental Research | 
on the Notched-Bar Impact Test,’ Dr.-Ing. Moser 
stated that the work of giving the final form to the 
Charpy test specimen and the design of apparatus | 
for the test had been carried out by international 
co-operation. The Continental notched-bar impact- | 
test specimen, speaking quite generally, was a body | 
of prismatic shape waving a notch in the centre of | 
one of its long sides In the Charpy specimen the | 
notch was made by first drilling a hole 4 mm. in 
diameter, which was then cut open on one side, 
forming a notch 15 mm. deep. The standard test- | 
piece measured 160 mm. by 30 mm. by 30 mm., 
while a test specimen, smaller in the proportion of 
| to 3, was also provided for special purposes 
In carrying out the notched-bar impact test in| 
different seasons and in cold and warm rooms, it 
was observed that room temperature had a decisive 
influence on the results of the test. Furthermore, 


| 


it was found that the smaller test specimens gave 
values which were not at all in agreement with 





|cleavage crack involved loading and deformation 


| believed, stated that the purpose of an impact test | ceptible to failure in service than a tough material. 


was to measure the resistance of a material to the | Further, a sudden failure without warning, which 
spread of a natural crack. In most cases the usual might arise with a brittle material, was more serious 
tests did not achieve the purpose on account of | than distortion leading to a tear. Experience with 
scale effect. Mr. Schuster had given ample evidence | the British Standard form of test-piece in this 
that, in the usual test, the formation of the initial | country had shown that it served a useful purpose 
It was as critical as any in disclosing a brittle 
condition of:a material. Its use for purely specif- 
cation purposes was probably of secondary impor- 


very little different in tough and brittle steels, but, 
as Professor Southwell had said regarding specimens 
of different sizes, the smaller specimen * hung on” | tance. A value of 35 ft.-Ib. for a material when the 
longer than the larger. The manner in which the | specification called for 40 ft.-Ib. did not class the 
crack spread and the “ hanging on” at the boundary | material as being in an unsafe condition. but 
of the test-piece threw light upon the apparently | probably only indicated that the standard heat 
different behaviour of small and large pieces. In| treatment had not been correctly given. 

this connection, Dr. Moser’s tests with specimens of | Both Mr. Schuster and Dr. Moser referred to the 
different widths were illuminating. Clearly, any | “ transition temperature,” really a short range of 
intrinsic quality of the material resisting the spread | temperature over which a large change in impact 
of a natural crack was not altered by changing the | yalue occurred, and the temperature effect was 
width of the specimen, and yet Dr. Moser had, in |important in the case of some steels. It was 
fact, found a rapid fall in notch toughness when | probable that the transition temperature varied 


the width of the specimen was increased beyond with the velocity of the blow, the form and dimen- 





|2 cm. | sions of the notch, the type of testing machine used 


Since it seemed clear that the usual notch-bar|and so on, so that it was impossible to achieve 
test did not measure the resistance to the spread | comparable results with different test-pieces and 
of a crack as it would occur in most cases in practice, | different test conditions. Some results he had 
it failed widely in its own objective, and, speaking | obtained many years ago for Armco iron indicated 
in a general sense therefore, it certainly was not|that the transition temperature was not the sam 
at present of great practical value as a specification | for the British Standard beam type of test-piect 
test. He believed that notch-bar testing had been | as for the test-piece with the Charpy notch. Both 
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test-pieces were 10 mm. by 10 mm. and gave the 
results shown in Table I, below. Some of the 
seatter in the results obtained in impact tests of 
steels at room temperature might be due to the 
temperature of test being in the region of the 
transition temperature. 

Dr. J. G. Docherty said that he welcomed Mr. 
Schuster’s work on the slow-bend test, which was 
an extension of the work he had been associated 
with for many years.* When he designed his 
slow-bend testing machine some ten years ago, he 
thought of it merely as a means of obtaining an 
indicator-diagram from which the energy absorbed 
in the test could be determined for comparison with 
the Izod energy. He soon found, however, that the 
shape of the diagram was of more importance than 
its area, and that it helped the investigator to 
predict, with fair certainty, the behaviour of the 
material when the conditions of testing were varied. 
In a few unpublished tests on a mild steel which 
had shown complete continuity between ordinary 
slow-bend and Izod tests, he had interrupted a few 
of the slow-bend tests almost halfway. With some 
of these specimens he completed the test at the 
same slow-bend rate, and found, as expected, that 
the completed diagram was identical with what 
would have been obtained in an uninterrupted test. 
When, however, the test had been completed by 
impact in the Izod machine, the latter part of the 
fracture was always brittle and the energy absorbed 
was much less. This happened even when the 
partially-tested specimens were left unstressed 
for considerable periods. Thus it would appear 
that when the natural crack had been initiated, 
the energy required for its propagation varied 


TaBte I. 


Energy to Fracture, Ft.-Ib. 
Particulars of Notch. 7 aed - rie 


At 0 deg. C. At 100 deg. C. 


V" notch, 0-25 mm. radius. . 15 144 
Vv” notch, § mm. radius - 22-5 151 
Charpy notch, # mm. radius .. 65 66 


greatly with the rate of testing. He did not feel com- 
petent to give an opinion as to the desirability of a 
new standard specimen or method of impact testing. 

One thing he would urge, however, was the 
usefulness of the diagram which could be obtained 
from a slow-bend machine such as that devised by 
Mr. Schuster or himself. He should, perhaps, 
include also the slow-bend notched-bar test devised 
by Mr. Hounsfield, though this was not carried out 
on the standard Izod specimen. It did give, 
however, a diagram the shape of which gave valuable 
clues to the quality of the material. He would 
almost go so far as to say that more information 
could be gained from the shape of the diagram and 
from an examination of the fracture than from the 
energy value. Unfortunately, however, nothing 
quantitative could be attached to these two 
observations. 

Dr. W. H. Hatfield, F.R.S., made a strong appeal 
to the meeting not to attempt to alter the standard 
form of the notched-bar test-piece. Engineers and 
metallurgists had accumulated such an immense 
amount of data in this particular branch of testing 
that any attempt to modify the test would only 
lead to confusion. Dr. Bailey had raised the 
question whether it was desirable, or safe, to 
achieve a high impact value at the cost of residual 
Stress ; it certainly was not. It was necessary to 
have low residual stress in a material even at the 
expense of the impact value. The rolling-stock 
on our railways was comfortable and safe, but the 
fact remained that the tread of the tyres, on 
*xamination, would be found to consist of a network 
of fine cracks. These were formed in the outer 
martensitic layer, and the Izod value of the tread 
was of the order 5 ft.-lb. In a paper he had read 
before the Institution of Mechanical Engineers 
eighteen years agot appeared illustrations of two 
shells which had gone right through a piece of 
plate at an oblique angle. Nevertheless, the heads 


* See ENGINEERING, vol. exxvi, page 597 (1928); vol. 
®XXXxi, page 347 (1931); vol. exxxiii, page 645 (1932); 
and Vol. exxxix, page 211] (1935). 

See Proc. I.Mech.E., page 345 (1919). 
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of these shells, which had been distorted, had a 
low impact value. Mr. Schuster had said that he 
had examined cases of brittle mild steels. Dr. 
Hatfield, however, wished to differ, as he had 
looked for brittle mild steels and had not had 
an opportunity of examining what could ultimately 
be established to be a brittle mild steel. One fact 
should be borne in mind : if a 10 mm. square impact 
test-piece were taken, the conditions might be 
such that it would require 60 ft.-lb. or 2 ft.-Ib. 
to break it, but, in any case, it would require 
2,000 ft.-Ib. to break it in tension without a notch. 
He again wished to emphasise his plea that the 
present Izod test should not be disturbed, but that, 
instead, the time of experimenters should be devoted 
to the interpretation of the data obtained. Twenty 
years ago Professor Portevin had come over from 
France to discuss with him the notched-bar test and 
to establish an understanding between the Izod 
and the Charpy values. They had been able to 
construct a satisfactory graph, which had been 
extensively used and, he believed, was still used. 
Evidently, therefore, these values did mean some- 
thing and were capable of being correlated. 

Dr. Mailinder, speaking in German, drew atten- 
tion to the importance of the two types of fracture 
which were obtained in notched-bar testing and 
asked for international co-operation in the discussion 
of them. Professor F. C. Lea, who spoke next, 
agreed with Professor Southwell concerning the 
need for fundamental research on the notched-bar 
test and also referred to the difficulty of expressing 
values for failure per unit area. In certain work 
on weld metals he had obtained an impact value of 
90 on one material and of 20 on another material 
when both were tested at 15 deg. C. At lower 
temperatures, however, both had given approxi- 
mately the same values. These changes, to which 
Mr. Tapsell had referred, were of greater interest 
to the metallurgist than to the engineer. The real 
point was : what was the property which a material 
displayed to resist the first crack and what property 
did it display to resist the development of the érack ? 


(To be continued.) 








LETTER TO THE EDITOR. 


THE NEW EXHIBITION BUILDING 
AT EARL’S COURT. 


To THe Eprror or ENGINEERING. 


Str,—The elaborate scheme of the heating plant for 
the new Earl’s Court Exhibition which your describe 
in your issue of October 15, will certainly arouse great 
interest in engineering circles. It deserves special 
attention from all those who have to design heating 
installations for big buildings in residential areas. 
One must admire the skill which has been applied for 
controlling all the apparatus required practically 
automatically. The advantage gained by this plant 
in doing away with big chimney stacks and with all 
the disturbance caused by large volumes of smoke and 
combustion gases in a densely populated district are 
considerable. 

Here, however, the question arises whether this 
advantage could not have been reached by other 
and probably more economical means. I refer to the 
transmission of heat from the Fulham power station 
by means of either steam or high-pressure hot water. 
Installations of that kind have been carried out success- 
fully on a similar scale in various countries. The heat 
is, of course, derived from the exhaust steam of one 
of the turbines at the generating station. Under the 
present scheme about 60 per cent. of the calorific value 
of the coal used for generating electricity goes into the 
Thames. With the scheme to which I refer, at least 
75 per cent. of this waste could be saved and turned 
toa useful purpose. Ofcourse, the electricity generated 
by means of this back-pressure turbine would be 
more expensive than the bulk of the power station’s 
output ; but this increase in cost only refers to, say, 
4,000,000 units per annum, which is only a small 
percentage of the total output. On balance there 
must be a great saving. Surely a calculation on these 
lines must have been before the authorities before they 
made their decision in favour of the plan carried out, 
and many of your readers will be most interested to 
know which were the reasons for this decision. 

Yours truly, 
R. HEeRzFELD. 
27, Matlock Court, 
Kensington Park-road, W.11. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address by SYDNEY Bryan Donkin.* 

Ececrion to the Presidency of this Institution is 
not only an honour to which I am personally sensitive, 
but is also an honour to the branches of engineering 
in which my activities have been centred. Siemens, 
Kennedy, Preece and Bramwell, who were also in 
whole or in part connected with mechanical and 
electrical engineering, and who preceded me in this 
Chair, have left a considerable gap for me to cover. 
I shall attempt, however, to carry on the story that 
Kennedy and Siemens told you some thirty years ago 
and to refer more specifically to the particular problems 
that have impressed me most during the period of my 
Corporate Membership of the Institution. 

During the last forty years we have seen the intro- 
duction of wireless, broadcasting and television, and 
we have learnt to appreciate their effect on society. 
We have seen the development ofthe cinema, and of 
silent and of sound films, and their effect on all classes 
of listeners, especially on relatively uncivilised native 
people. We have lived to enjoy, or dislike, a great 
change in transport facilities, brought about by the 
automobile, and have realised the part that electricity 
has played in the progress of this branch of engineering. 
We have watched the introduction of new roads with 
their traffic-control systems, and have seen how this 
progress in automobile engineering has very largely 
altered our habits. Our ideas of warfare have been 
revolutionised by the great advance made in aero- 
nautics, which has also made the world seem smaller 
in consequence of the great increase in the speed of 
travel. Wireless beams for directing aircraft to their 
ports and wireless communication have already helped 
to make for safety in flying. The cathode-ray tube 
has made television transmission possible, and has 
also been the means of analysing physical phenomena 
depending on infinitesimal periods of time. Electricity 
has played a great part in the practice of welding which 
has so largely altered the methods of construction of 
plant and steelwork generally, while materially reducing 
its cost. The automatic piloting of ocean-going vessels 
and of aircraft has provided additional safety to these 
methods of transport. 

The low-temperature carbonisation of coal, the hydro- 
genation process for the production of light oils, and 
the means of producing other valuable by-products 
from such processes have very largely altered the 
chemical-engineering industry. Great progress has 
been made in the quality of materials for engineering 
work, and research at the National Physical Laboratory, 
and in private laboratories has guided engineers in the 
production and use of materials suitable for special 
conditions, notably at high temperatures, and has 
enabled greater progress to be made than otherwise 
would have been possible. The knowledge of the 
creep-factor and the limitation that it necessitates, 
together with the production of alloys that have high 
limits of ultimate creep-stress, have enabled the 
efficiencies and the wearing properties of machines to 
be very greatly increased. Perhaps, however, one of 
the most outstanding changes during the last forty 
years has been the great increase in speed of all kinds 
with, at the same time, the means for controlling it. 
Generation of Electricity—During this same period 
the efficiency of the generation of electricity has been 
greatly increased. I find from the records kept by 
Kennedy of the steam generating stations of the 
Westminster Electric Supply Corporation, that in 1891 
the average consumption of coal was 10 lb. per kilowatt- 
hour sent out, equivalent to a thermal efficiency of 
about 2-5 per cent, and that the works-cost of genera- 
ting these units with good Welsh coal was about 5d. 
per unit. The Electricity Commissioners’ returns of 
fuel consumption for the year ending December 31, 
1936, indicate that the lowest coal consumption of any 
selected generating station in Great Britain is that 
obtained at the Battersea station of the London Power 
Company. This amounts to 0-97 lb. per unit sent out 
and is equivalent to a thermal efficiency of 27-63 per 
cent. The approximate figure at the present time for 
the lowest cost of generating electricity in statutory 
selected generating stations, including capital charges, 
is of the order of 0-2d. per unit. If all the electricity 
generated (by statutory authorities) in this country 
at the present time, now costing on the average ()-4d. 
per unit, were produced at this lowest cost of 0-2d., 
corrected for the average load-factor, the saving would 
be of the order of 9,000,0001. per annum. 

The Weir Report of 1926 showed that the units sold 
by the authorised undertakers in Great Britain per 
head of population were then 110 per annum. It 
contained an estimate that this figure would increase 
to 500 units per head per annum in 1940. The actual 
figure for 1935-36 was 330, so that the estimated rate 
of increase has been realised. The Report also con- 
tained an estimate that the total units sold per annum 
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would rise to a figure of 21,000 million in 1940, and the | 
average annual increase from 1926 to the present time | 
shows that this estimate will undoubtedly be obtained. | 
[ think I am not unduly optimistic if I predict that by | 
1950 the total units sold in that year will be at least | 
30,000 million, while the units 
population will be of the order of 600. Other con- | 
ditions remaining reasonably constant, 1 think it 
possible to forecast that the average price of electricity 
will fall from 1-+125d. per unit—the figure for 1935-36. 
to a little below Id. per unit in 1950, 

It is useful to trace the steps by which the present 
great improvement in the cost of steam-generation has 
taken place; firstly, by the mechanical handling of 
coal; secondly, by the more efficient combustion of 
coal; thirdly, by the utilisation of all possible waste 
heat from such combustion ; fourthly, by increasing 
the pressure and the temperature of steam to such 
limits as are economically sound and physically possible 
with materials available at the present time, to give 
the greatest possible heat-drop in the prime mover ; 
fifthly, by the improvement in the efficiency of the 
prime mover together with the regenerative use of 
steam for feed-water heating; and lastly, by the 
improved efficiency of the condensing plant and of the 
electric generators themselves. 

When referring to the improvement in the efficiency 
and to the lowering of the cost of the generation of 
electricity, it is essential to refer to the advantage to 
be obtained in thermal efficiency by means of the 
internal-combustion engine. Even in 1892, the gas 
engine, when coupled to and driving a dynamo, was 
able to show an overall thermal efficiency of gas to 
electricity of about 14 per cent.; while the oil engine 
at the same date and calculated in the same way, 
showed an efficiency of about 18 per cent. Diesel 
improved upon these results by means of his high- 
compression engine, and the overall efficiency of oil to 
electricity rose to a figure of about 25 per cent. Still, 
by the extraction of heat from the exhaust, raised 
the efficiency of the Diesel engine to the highest figure 
that, I believe, has yet been obtained, namely, 39 | 
per cent. This figure, was, however, from oil to brake 
horse-power. The largest Diesel engine and generator 
in an electricity power-station in 1936 was that erected 
a few years ago at Copenhagen, where the set has a 
normal output of 12,500 kW, an overload output of 
15,000 kW, and the overall efficiency, on test at normal 
output, from oil to electricity is of the order of 36 per 
cent. 

There has been considerable controversy concerning 
the advantages of the use of internal-combustion engines 
as opposed to steam-driven prime movers for the | 
generation of electricity. There have been advocates 
for the use of the internal-combustion engine by the 
provision throughout the country of a large number of 
smaller power stations. By this means it was proposed | 
to reduce the cost of transmission, and to avoid the 
concentration of large blocks of plant in the more 
isolated steam stations. The solution of these problems 
is primarily one of cost, although it must also be one | 
of political economy. The Electricity Commissioners’ | 
latest returns show that the capital expenditures on 
generation per kilowatt of maximum demand for the | 
smaller Diesel-engine stations and for the larger steam 
stations are of the same order, but they also show 
that the working costs per unit sent out (or generated) | 
are more than three times as great for small Diesel | 
stations as for the larger steam stations, in spite of | 
the fact that the thermal efficiency of the Diesel | 
stations is about 50 per cent. higher. This indicates | 
that Diesel generating stations for limited demands 
and for low load-factors, including peak-load stations, 
are fairly competitive with steam stations within 
the limit of fue! costs at the present time. The failure 
of the Diesel stations to low works costs 
due to the high cost of fuel oil. Figures showing a 
comparison between internal-combustion Diesel-engine | 
generation and steam generation are given later, 
Fig. 2. 

The subject of the generation of electricity from 
steam cannot be fully covered without reference to the 
combination of the supply of electricity with that of 
heat in the form of steam or hot water for industrial 
or domestic purpeses. This combination has not 
received the attention it would appear to merit in 
Great Britain, because of two factors, one, the low 
cost of coal fuel, and the other, the equable climate. 
The steam turbine lends itself specially to the abstrac- 
tion of steam for heating, and as either electricity or 
heat can be considered as a by-product, the practice is 
attractive, because if the plant can be designed to give 
one product at a remunerative price, the other product 
becomes almost a gift, and the price at which it can be 
sold offers considerable attraction for the user. An 
interesting feature of such schemes is the higher overall 
thermal efficiency that can be obtained : this efficiency 
varies with the proportion of heat to electricity sent out. 
The greater the supply of heat in proportion to electri- 
city the greater the efficiency. The best annual thermal 
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as already quoted, that of Battersea Power Station. 
namely, 27-63 per cent., and this may be compared 
with that of an actual industrial thermal-electric 
station supplying 36 lb. of steam for heating for every 
kilowatt-hour of electricity sent out, where the annual 
thermal efficiency is 65 per cent. 

It is interesting to examine the cost of generating 
heat and electricity for various ratios of electricity 
to heat, and it is found that, over a wide range, the 
costs at the present time work out to about 16d. per 
1,000 Ib. of process steam and to 0-2d. per unit of 
electricity. These costs are only obtained if the 
combined plant is designed to suit particular ratios 
of electricity to heat, although some allowance is made 
to cover a margin in the ratios. If 18d. per 1,000 Ib. 
be taken as a remunerative standard price for the 
supply of steam heat, the cost of the supply of electri- 
city, with a ratio of, say, 30 to 1 of steam to electricity, 
will be only 0- 14d. per unit. 

In the comparison made 
of generation, no mention 


between different methods 
has been made of water- 













7 - 
[Nov. 5, 1937. 

The set of full lines shows the results for steam genera. 
tion with coal at varying prices, while the set of 
dotted lines shows the results for hydro-electric genera. 
tion with varying rates of interest. The curves are 
based on the cost of hydro-electric works taken at an 
average figure of 35]. per kilowatt installed, and on 
that of steam stations at an average figure of 18/. per 
kilowatt installed, with a rate of interest on capita] 
taken at 5 per cent. The relation of the curves shows 
hypothetically where one system is more economic 
than the other. Fig. 2 also shows, by a set of dash-dot 
lines, the cost of electricity generated per kilowatt 
year for Diesel-engine stations with oil fuel at varying 
prices. This indicates how the high cost of fuel oil 
affects the results and how such stations can only be 
economic in large sizes when the load-factor is very low, 

Taking an example to explain one use of the figure. 
we see that water power at 35/. per kilowatt installed 
with interest at 5 per cent. per annum is more economi 
than steam power costing 18/. per kilowatt installed 
with coal at 10s. a ton if the load-factor of operation 


power. Great advances 

have been made with this Fig. 2. COMPARATIVE TOTAL COSTS OF GENERATION OF ELECTRICITY 
form of generation, al ee ee eee ——— [<7 46.0.0 
though the efficiency of the z -- A _7\t5.0.0 
hydro-electric generating wie a 

plant has much less effect ae =7~788.0.0 
on the ultimate cost of } ? a. i £4.00 


electricity than with other 
forms of generation. Fig- } 
ures showing a comparison | | 
between water-power and | 
steam generation are given 
in Fig. 2. The final report 
of the Water Power Re- 
sources Committee, pub- 
lished in 1921, showed that 
for Great Britain, leaving 
out of account the question 
of availability, the water- 
power schemes then in the 
Committee’s possession cov- 
ered potential power of a 
total continuous capacity in 
excess of 250,000 kW, of 
which Scotland had 78 per 
cent., Wales 14 per cent., 
and England only 8 per @173.a) 

cent. 

The table below gives the latest available returns 
of the Electricity Commissioners showing the proportion 
of electrical energy generated by the statutory elec- 
tricity undertakings in this country from the different 

ources available. The developed water-power, exclu- 
ding private and industrial plants, is now 242,555 kW, 
and represents 2-99 per cent. of the total plant-capacity. 


Cost per KW. Year... £ 


Aggregate Percentage 





Type of Plant Capacity of 
Installed. Total 
kW. 

Steam turbine and engine plant | 95-89 

| Water power plant 2-99 

Oil-engine , : | 1-02 

| Gas-engine ” 7,545 0-10 
Total | 100-00 


‘ 8,099,870 


Notr.—This table does not cover water-power stations used 
for industrial purposes. 


I think I am right in stating that the lowest cost 
per kilowatt installed of any water-power scheme in 
Great Britain is that of Kinlochleven, built by the 
British Aluminium Company about 1907. The capital 
cost of the whole scheme, excluding the aluminium 
factory, amounted to 28-5. per kilowatt installed. 
Water-power can be used economically in other ways, 
such as by utilising it for peak-load purposes only, 
either daily or annually, and consequently incurring a 
lower total capital expenditure per kilowatt of installed 
plant. Another important development of such peak- 
load hydro-electric stations is the use of a natural 
reservoir below the hydro-electric power-station from 
which water is pumped to the high-level reservoir 
during the off-peak periods. This improves the 
economy of operation of the steam stations working 
at lower load-factors and connected to the same 
system, and such a combination can in certain circum- 
stances enable the system as a whole to secure a consi- 
derable reduction in total generating costs. 

It is of considerable importance to bear in mind that 
he principal items in the cost of generation which 
largely influence the resultant cost of electricity, are 
the cost of the fuel in a steam station, and the capital 
cost of the civil engineering works with the rate of 
interest on such capital cost in a hydro-electric 
station. It may be of interest to show, as in Fig. 2, 
the variation in the cost of electricity generated per 
kilowatt year, in steam stations and in hydro-electric 
stations, when plotted to a base of varying load-factor. 
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exceeds 45 per cent. Another example shows that 
water power at 35/. per kilowatt installed and with 
interest again at 5 per cent. is more economic than 
Diesel oil-engine power costing I8/. per kilowatt 
installed, with fuel oil at 4/. a ton if the load-factor 
of operation exceeds 7 per cent. It can also be inferred 
from Fig. 2 that water power can be economically 
used for peak-load purposes, say at 10 per cent. load- 
factor, when the total cost of its works does not exceed 
301. per kilowatt installed. 

Before leaving the subject of the generation of elec- 
tricity it is of importance to mention the gain in 
economy that has resulted from the passing of the 1926 
Electricity Act and the operation of the Central 
Electricity Board’s system. The grid forms the connec- 
tion between the selected generating stations and 
provides for the transfer of load between such stations 
and the other centres of distribution which at one time 
had generating stations but whose stations have been 
shut down as being uneconomic. The advantage 
gained is due not only to the operation of the more 
economic stations, but to the very great saving in the 
installation, and purchase of standby plant. In 1926, 
before the Act came into operation, the percentage 
of standby plant to total plant installed was of the 
order of 70 per cent. This percentage was only 34 per 
cent. in 1935-36. These two factors together have 
done a great deal in reducing the cost of electricity 
to the undertaker who has to carry out its distribution. 
If the cost of electricity to the consumer is now very 
variable and in many cases still far too costly for it 
to be a real commodity, the cost of distribution 1s 
more at fault than the cost of generation. 

(To be continued.) 








British STANDARD SPECIFICATION FOR DIRECTION OF 
RoraTIon oF MAcHINE-Toot HANDWHEELS.—A spe! 
fication designated No. 754-1937, recently issued by the 
British Standards Institution, 28, Victoria-street, London, 
S.W.1, defines the direction of rotation of machine-too 
handwheels and levers relative to the movement pre 
duced. For screw-operated machine members, cloc® 
wise rotation of the crank or handwheel, in geners, 
moves the machine member affected towards the cutting 


position. In rack and pinion mechanism, or the aoe 
valent, the general rule is that the part of the = 
or handwheel, normally gripped by the operator, mov’ 
in the same direction as the member of the machiné 


in tabular form, th 


affected. The publication includes, | the 


description and movement of the movable part and tm 
operating device for lathes and drilling, planing, mi mp 
slotting, shaping and grinding machines. The pric 








the specification is 2s. 2d. post free. 
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LIGHTING RESEARCH AT WEMBLEY. 


| 
[ILLUMINATION RESEARCH LABORATORY AT WEMBLEY. | Wuew the Research Laboratories of Messrs. The 





Fie. 1. GENERAL View or NEw LABORATORY. 








Fic. 2. PHOTOMETERS AND TEstT BENCHES. 











Fie. 3. Srreet ror LicguTing EXPERIMENTS. 


| General Electric Company, Limited, at Wembley, were 
| opened under the direction of Dr. C. C. Paterson in 
March, 1923, about one hundred workers were employed 
| in the investigations of the many problems which occur 
|in the development of electric lighting. The number 
| of workers has now risen to about 800, an indication 
| in itself of the way in which new discoveries in turn 
open up new fields of investigation. This is not, how- 
ever, the whole story, for, as Dr. Paterson pointed 
| out during an inspection of the latest extensions to 
the laboratory last week, a profound change has taken 
place in our outlook on electric lighting during the 
past four years. Economy as a dominating motive 
has been replaced by effectiveness, a result which is 
due to the fact that laboratory work, such as that 
carried on at Wembley, has enabled three times more 
light than formerly to be obtained from the electricity 
consumed. While, therefore, every effort is, on the one 
hand, being made to render the lamps themselves more 
efficient, at the same time the main objectives are good 
effect and, above all, good visibility. 

As an illustration of this thesis, Dr. Paterson 
mentioned the problem of street lighting. Streets, he 
said, used to be lighted as if they were elongated 
dining rooms. Recently, however, the attempt had 
been made to light them so that they looked as natural 
by night as by day, and so that clear and adequate 
visibility was obtained at any part. To do this a real 
street had been reproduced in the laboratory with 
movable lamp posts 25 ft. high. By projecting repro- 
ductions of this on to a screen, the actual lighting 
effect could be built-up synthetically and a method 
established of planning installations which, he claimed, 
was far in advance of anything previously employed. 
Dr. Paterson also referred to the lighting of flying 
routes, and added that the new lamps in which the 
light was emitted from a very small source were highly 
suitable in conjunction with mirrors and lenses for the 
flood lighting of aerodromes. These lamps had a 
brilliance of from 30 times to 50 times that of the 
ordinary electric lamps. The high-brilliance water- 
cooled lamp had also become a finished product within 
the last few months, and a similar lamp, without 
water cooling, was in the experimental stage. This 
enabled beams of over 10,000,000 candle-power to be 
easily obtained. Moreover, a considerable amount of 
work had been done in correcting the colour value of 
the mercury lamp by utilising the ultra-violet light 
present within the bulb to stimulate luminescent 
powder coated on the glass. The ultra-violet light 
was thus converted into visible light of such a colour 
that the whole lamp emitted a whiter light. All this 
work, like that which was being done on the lanterns 
and their optical components, was simply a means to 
the production of more effective lighting. 

The extension at Wembley to which reference has 
already been made, comprises a wing which has been 
constructed to the north-east of the original buildings. 
his wing consists essentially of two main laboratories, 
views of which are given in Figs. 1 and 2. These 
laboratories can be thrown together to make one room 
90 ft. long. There are also two subsidiary labora- 
tories, a photographic dark room, a workshop, projec- 
tion room, and offices. In general lay-ort, the form of 
the original laboratories* has been retained, the 
electrical and other services being carried on a gallery 
above the corridor. From this gallery access is also 
possible to a cantilever platform in the laboratory, so 
that apparatus can be easily erected 20 ft. above the 
floor, as can be seen in Fig. 1. Full daylight is admitted 
to the main laboratories by a north light, which can 
be obscured by push-button operated motor-driven 
blinds. The side windows are equipped with hand- 
operated blinds. 

The south end of the main laboratory is equipped 
with three photometers for the determination of the 
light-distribution curves of interior and exterior 
fittings. In one of these the distribution is deter- 
mined by reflecting the light from the unit under 
test at various angles on to a visual sector photometer 
by means of rotating and fixed mirrors. For more 
rapid working measurements can be made photo- 
electrically instead of visually. The other two photo- 
meters are of the semi-automatic type in which a 
photo cell revolves round the fitting under test, and 
the curve is plotted by following the deflection of a 
galvanometer spot on the rotating polar curve paper. 
The north end of the laboratory is used for illumina- 
tion tests on experimental and finished lighting units 
| under practical conditions. A test carried out recently 
| was in connection with the development of a new type 
| of track-indicating airway beacon for directing night 
flying. To do this, model beacons were constructed 
and by using the full length of both laboratories the 
observer was able to “ fly ” in a cockpit equipped with 
rudder-bar steering and navigating compass for a 














* See ENGINEERING, vol. cxv, page 256 (1923). 
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distance of 20 miles and at a height of 3,000 ft., to a 
acale of ;Ayy- 

In the south small laboratory, equipment for measure- 
ments of « more optical kind are installed. These 
include apparatus for investigating the accuracy of 
refractor and reflector optical systems by examining 
the passage of an isolated ray through individual 
prisms or parts of the reflecting system, and a photo- 
electric contouring densitometer for plotting the 
brightness contours in street-lighting installations by 
photographic photometry. In this apparatus photo- 
yraphic negatives taken under controlled conditions 
ure used for photometry by the measurement of the 
density of the image of the street surface relative to 


that of standards of known brightness photographed | 


on the same plate, The laboratory also contains a 
colour comparator, which enables the coloured glasses 
used in aerodrome-lighting equipment to be tested for 
compliance with standard specifications. 

In the north small laboratory are two draught- 
screened temperature-testing enclosures in which the 
temperature of any part of a fitting can be determined 
by thermo-couples. There is also an apparatus for 
studying the convection currents, which cause tempera- 
ture effects in lighting fittings, by means of the Schlieren 
method. Thermal endurance tests are made by 
immersing the unit in water after it has been in operation 
with its appropriate lamp for one hour. The platform 
above these laboratories can be used for testing narrow- 
heam floodlights at long range, and intensity measure- 
ments can be made by using a calibrated photo-electric 
cell and galvanometer. An astronomical lens is used 
in a camera 9 ft. long to produce a large image of the 
distant floodlight. An examination of this image 
enables any vagaries in the optical system to be found. 
This room also contains cinematograph and lantern 
projectors for general purposes. 

At the rear of the laboratories an outdoor rack is 
provided for tests on the weatherproof qualities of 
lanterns. In addition to the normal weather tests, 
the units are sprayed from a special nozzle giving the 
equivalent of a rainfall of 40 in. per hour. Outside, 
too, is an experimental smoke wind indicator for 
aerodromes in which smoke is produced by vaporising 
oil in contact with an electrically-heated plate. This 
ix arranged so that it can be switched off from the 
control tower of the aerodrome. 

\ further interesting addition to the research and 
development work which is being carried on at Wembley 
is the demonstration street-lighting installation which 
has been erected on the Company's estate. This 
enables the different types of units and systems to be 
examined and tested without interference from traffic 
or extraneous light sources. This experimental road, 
. view of which appears in Fig. 3, page 523, is 1,200 ft. 
long and is divided into two sections typical of different 
types of highway. The southern section, which is 30 ft. 
wide, lies between high factory buildings and is there- 
fore similar to the type of street frequently encounteréd 
in built-up areas. It is surfaced with Saftiphalte. The 
northern half is 24 ft. wide and has a concrete surface, 
which is flanked on one side by a grassy bank falling 
away into an open field, so that it resembles the 
conditions met with on arterial roads and routes of 
the double-carriageway type. 

The roadway is provided with 16 posts 25 ft. in 
height and spaced at 150 ft. to give a double-sided 
installation. Each post on the narrower section 
stands back 2 ft. from the kerb and carries an 8-ft. 
bracket arm from which three lanterns are suspended, 
as can be seen in Fig. 3. The lanterns can be kerb- 
mounted or have an overhang of 3 ft. or 6 ft. On 
one side of the wider section the bracket arm is 13 ft. 
long and the post is 1 ft. from the kerb. This is done 
to prevent an abrupt alteration in the distance between 
the sources when « test requiring the whole length of 
the road is made. 

Six separate circuits are used, each serving eight 
lanterns, which are mounted in normal staggered 
formation at intervals of 150 ft. Five of these per- 
manently supply lanterns of different types which are 
used mainly for demonstration purposes, and thus 
enable different systems to be compared almost simul- 
taneously. The sixth circuit is available for experi- 
mental units. To provide for central suspension and 
spacing other than 150 ‘t., span wires have been strung 
hetween the posts, from which low wattage or cut-off 
type units can be hung. This system of mounting 
enables central, single-side, staggered and double-side 
mountings to be examined. 

Supply is given through a seven-core cable, which 
is run to each post on one side of the road. Three of 
these wires supply the three lanterns on each of these 
posts, while a further three are connected through a 
four-core cable to the post on the opposite side. The 
seventh core acts as a neutral return for all six lanterns. 
The six circuits just mentioned are kept entirely 
separate and are brought out to a control hut placed 
about the middle of the installation. This hut is 
equipped with six control panels, one for each installa- 
tion, and these carry the necessary switches, fuses and 





ENGINEERING. 


chokes for the discharge lamps. Separate control of 
each lamp is therefore possible. One panel also carries 
a time switch which controls the permanent lighting of 
the road. The hut is equipped with local lighting and 
heating, so that it can be used for calculations during 
a lengthy test. There is also telephone communication 
from it to both ends of the road. 

During the visit to the installation, both incandescent 
and vapour lamps, in various types of fittings, were 
shown. A comparison of 500-watt incandescent lamps 
with 400-watt high-pressure mercury-vapour lamps 
under the same mounting conditions illustrated the 
better effect obtainable with the latter. One of the 
new “ deflector-less.”’ horizontal-burning. 400-watt 
Osira lamps, centrally suspended at 90 ft., showed 
the practicability of the high-power cut-off installation. 
The light from the lamps used with these fittings cannot 
reach the eye in such a direction as to produce glare, 
and for a given wattage per unit length the road 
brightness is lower, as the high road reflectivity at 
glancing angles of incidence is not utilised. Short 
spacing must, however, be used to prevent alternate 
light and dark cross bands on the carriageway, but 
central suspension may be employed except on very 
wide roads, as there is not the same variation in 
brightness across the road as when non-cut-off lanterns 
are used, 

Perhaps the most interesting demonstration, however, 
was that of a 400-watt luminescent-powder lamp. 
These lamps, which will shortly be placed on the 
market, comprise a bulb with a fluorescent coating, 
which converts the ultra-violet radiation into red and 
yellow light. A higher percentage of red light is there- 
fore obtained than with the ordinary Osira lamp, and 
colour rendering is improved. A combination of 
concentrating prisms and diffusing flutes in the optical 
system used causes the light to be re-directed into the 
street both from the powder-coated bulb and from the 
are of the lamp which is visible through the portion 
that is not coated with powder. 








THE LATE COLONEL B. I. ROLLING, 
D.S.O., O.B.E. 


We note with regret the sudden death of Colonel 
Bernard Ismay Rolling, D.S.O., O.B.E., T.D., which 
occurred at his home at Kempston, Bedford, on 
October 17, at the comparatively early age of 54. 
Colonel Rolling, who was general manager of the 
Bedford works of Messrs. Igranic Electric Company, 
Limited, was the son of Mr. George Miller Rolling, of 
Penistone, near Sheffield, and was born on May 31, 
1883. He received his education at Wheelwright 
Grammar School, Dewsbury, subsequently entering 
Victoria University, Leeds. After completing his 
engineering training in Leeds, he was appointed assis- 
tant engineer to Messrs. The Newcastle Electric Supply 
Company, and, some time later, chief assistant 
electrical engineer to the Motherwell Corporation. 
Excluding his war service, Colonel Rolling had, this 
year, completed twenty-five years’ service with Messrs. 
Igranie tric Company. For twenty years of this 
period he was engineer and manager in charge of the 
Glasgow offiee of the Company. The area under his 
control covered Ireland as well as Scotland, and for 
some years he was prominently identified with the 
growing business of the Company in control equipment 
for moving bridges, steelworks plant, and large cranes. 
Colonel Rolling was appointed general manager of the 
Bedford Works in February, 1933, and since that date 
the Works have been successively expanded and the 
number of employees considerably increased. He 
proved himself a good and considerate administrator 
and won the esteem of all those working under him. 

Colonel Rolling had a long and successful career in 
the Royal Engineers (T.F.). He joined the 2nd 
Lowland Field Company at Rutherglen some thirty 
years ago, becoming lieutenant in August, 1909, and 
captain in January, 1915. He was a survivor of the 
landing of the 29th Division at Suvla Bay, Gallipoli, 
and for his outstanding work there was awarded the 
D.S.0. For his subsequent services in France he 
received the French Croix de Guerre, and also the 
O.B.E. (Military Division) in 1919. During the course 
of the war he was mentioned in dispatches four times 
and received the brevet rank of major. He became 
lieutenant-colonel in command of his old corps, now 
the 52nd (Lowland) Division R.E. (T.A.), in February, 
1925, and received a brevet-colonelcy in 1929. Colonel 
Rolling, who relinquished his command some years 
ago, had also been awarded the Territorial Officers’ 
Decoration, 








THE LATE MR. J. K. STOTHERT. 


We regret to record the death of Mr. John Kendall 
Stothert, which occurred at Sidmouth, Devonshire, 
on Sunday, October 17, at the age of 76. John Kendall 
Stothert was educated at Faraday House and received 
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Supply Corporation, for whom he subsequently worked 
as a shift engineer. In 1893 he was engaged on the 
erection of the generating station for supplying 
electrical energy to the Liverpool Overhead Railway 
and also in setting the line itself to work. He was 
afterwards engaged with Messrs. John Fowler and 
Company, Limited, Leeds, in the erection of generating 
stations at Coventry, Burton-on-Trent, Newport 
(Mon.) and Reading, and with Messrs. Babcock and 
Wilcox, Limited, first as assistant manager in their 
London office and then as their manager in Glasgow 
for boiler and electric-crane work. In 1911 he became 
director of Messrs. The Clyde Valley Electric Powe: 
Company and Messrs. The Strathclyde Electric Power 
Company, but had retired for some years before his 
death. 

Mr. Stothert was elected an associate of the Institu- 
tion of Electrical Engineers in 1891, and was trans- 
ferred to the class of members in 1912. He served two 
terms on the committee of the Scottish centre of that 
body. He was vice-president of the West of Scotland 
Iron and Steel Institute from 1908 to 1910 and was 
also a member of the Institution of Engineers and 
Shipbuilders in Scotland. 








RESIGNALLING OF PRINCES 
STREET STATION, EDINBURGH. 


TE signalling of important railway terminals is 
always interesting, more particularly when all platform 
lines are used for both arrival and departure as occasion 
serves. This is the case at the London Midland and 
Scottish Railway station at Princes-street, Edinburgh, 
to the signalling of which the railway has just made 
important alterations. The station faces east with 
seven platform roads approached by two down lines, 
Nos. 1 and 2, of which the former is devoted only to 
empty carriage trains and light engines. A single up 
line takes all the departure traffic, and the whole is 
controlled by one signal-box, just east of which a 
wide overbridge obstructs the view of the drivers of 
incoming trains. 

The displaced signalling arrangements were installed 
by the Caledonian Railway in 1893, on rather peculia: 
lines. Both incoming and outgoing signals were 
mounted, just outside the platforms and so well back 
from the overbridge, on a single gantry, which carried 
no fewer than 45 arms, 2] for incoming and 24 for 
outgoing trains. For each platform line the approach 
was controlled by three arms on a single vertical doll, 
of which the two upper, square-ended, gave respective 
admission from the two down lines (the higher arm 
from the southernmost), while the third, fishtaile« 
but ringed, and termed a “ precaution signal,” was 
lowered in addition to either of those above it if the 
platform line in question was entirely clear. If the 
fishtailed arm was “on,” it indicated that the line 
was partially occupied and the incoming driver had to 
be prepared to stop short of the obstruction. In 
other words, the third arm acted as a sort of inverte« 
“ calling-on ” signal. 

Greatly improved and simplified arrangements have 
now been introduced. The original gantry has been 
demolished, the starting signals placed on independent 
posts at the ends of the respective platforms, and a 
new gantry erected for the incoming signals between 
the cabin and the overbridge, but as the dolls are 
placed on the girder face instead of above it, the 
sighting is much improved, and the use of route 
indicators has enabled fewer arms to be much better 
placed. Thus, for each of the two down lines a home 
signal on a separate doll is provided, while a third doll 
carries an additional signal admitting trains from a 
siding which links up with No. 1 down line. All 
three arms when horizontal are just above the girder, 
rising to the upper quadrant when “ off,” so that they 
have at all times a clear background, and all three 
have calling-on arms below them. A fourth doll 
carries a “ set-back” signal for the up road, and all 
four are provided with route indicators of the roller- 
blind type giving the platform road numbers. In 
addition, to control approach to the horse-and-carriage 
dock siding on the north side of the station, each of 
the down lines and the “ set-back ” signal has a dwart 
arm to its right, and in conjunction with the new 
signalling arrangements the platform lines have been 
track-circuited and all points in the station yard 
electrically detected. 








Tue Bririse Inpusteres Farr, 1938.—Although the 
formal invitation to intending exhibitors to book space 
in the London section of the 1938 British Industries 
Fair was issued only in June, we are informed that 
the applications so far received exceed the total ares 
allotted in 1937. Excluding the Textiles section, 95° 
manufacturers have applied for 526,624 sq. ft. of exhibi- 
tion space at Olympia and Earl's Court, the correspond- 
ing figures for the 1937 Fair being 1,401 exhibitors and 
an aggregate of 465,632 sq. ft. In Birmingham the appli- 
cations received amount to nearly 90 per cent. of the 





his technical training with Messrs. The London Electric | 


available space. 
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WATER-SOFTENING 





Fig. 1. 


AUTOMATIC WATER - SOFTENING 
PLANT FOR THE WEST CHESHIRE 
WATER BOARD. 


BaSE-EXCHANGE water-softening installations, when 
of large size and manually operated, make considerable 
demands upon the attendant responsible for manipu- 
lating the various valves and dosing appliances which 
control the cycle of softening, washing, salting and 
rinsing. To reduce the labour entailed, Messrs. The 
Permutit Company, Limited, Gunnesbury Avenve, 
Chiswick, Lendon, W.4, developed an entirely auto- 
matic zeolite plant in which the several operations 
are performed in the correct sequence by an electrical 
control system actuated by a contacting meter in the 
soft-water outlet main. An equipment comprising 
automatic units of this type, and possessing also the 
interesting feature of an 
apparatus, completed recently for the Poplar Grove 
pumping station, Mouldsworth, of the West Cheshire 
Water Board, is illustrated in Figs. 1 and 2 above. 

The Poplar Grove plant is engaged in softening a 
borehole water with a hardness of 16 deg. (English), 
which it reduces to a hardness of 9-5 deg. by blending 
with the untreated hard water a suitable proportion 
of treated water of zero hardness. The installation 
provided for this purpose consists of five units, having 
a total output of 415,000 gallons of zero soft water per 
regeneration, and is stated to be the first fully-auto- 
matic zeolite plant to be erected for any European 
water undertaking. Each unit comprises a riveted 
horizontal softener, 8 ft. 6in. in diameter and 12 ft. 
6 in. long, constructed for a working pressure of 
150 lb. per square inch. Inside the shell is a collecting 
pipe system by means of which the softened water is 
uniformly drawn off over the entire zeolite bed, the 
same system serving also to distribute the backwash 
flow evenly when cleansing the bed. The collector, 
a steel manifold pipe to which are connected screwed 
branch pipes fitted with gunmetal strainers within 
screens of phosphor bronze, rests on a level concrete 
bed and is covered by a layer of crushed flint which 
supports the zeolite. The crude-water inlet discharges 
to a horizontal trough extending over the length of the 
softening bed. A separate system of perforated pipes 
distributes the regenerating liquor evenly over the bed. 

rhe automatic multi-port valve, which is seen in the 
centre of Fig. 1, has connections to the hard- and soft- 
Water mains, the waste-water discharge pipe and the 
inlet and outlet facings on the shell of the softener. 
While the plant is working, a rotating slide within the 
Valve is positioned so as to uncover ports in a fixed 
plate, through which crude water is delivered to the 
top of the shell and the softened water allowed to flow 
Into the service main. When the rated quantity has 


been treated, the electrical contacts close in the meter 
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automatic double-salting | 


Fre. 2. 


contacts actuate the starter of an electric motor 
which, through a reduction gear and short shaft, 
rotates the valve, and causes the hard water to flow 
into the shell through the soft-water collecting system. 
Thence it rises through the zeolite bed, cleaning and 
regrading it, and passes away to waste. The motor is 
stopped by a cut-out device when the valve reaches 
the backwashing position, and is restarted by a time 
switch, set to control the duration of backwashing, in 
order to rotate the valve to the position for salting, 
| where it is again automatically stopped. 

When the valve has uncovered the salting ports, a 
diaphragm valve in the salt-supply pipe opens, allowing 
the saturated brine solution to be hydraulically injected 
into the softener. The brine is delivered by motor- 
driven centrifugal pumps from a measuring tank beside 
the softener, the quantity being regulated by a float 
stitch connected to the starters of the brine-pump 
motors. When the requisite dose of brine has been 
injected, the same switch restarts the valve motor 
to turn the slide to the rinsing position. The rinsing 
period is also controlled by a time switch, and on 
completion of rinsing the valve is rotated back to the 
softening position, where it remains until the meter 
again initiates the regeneration cycle. A motor- 
operated device, incorporated with the meter, resets 
the contacting mechanism, and the brine-measuring 
tank is automatically refilled from a reserve of constant- 
strength solution maintained in a large storage tank. 
Fig. 2 shows the brining equipment, consisting of the 
pumps, measuring tanks, old-brine recovery tank, rinse- 
water control tank, and, in the left foreground, part of 
one of the brine storage tanks. 

The standard Permutit automatic softener employs 
single-stage regeneration, the brine passing only once 
through the zeolite, but in the design stage of the 
Mouldsworth installation it was decided to introduce 
means of regenerating on the brine-recovery system, 
as in manually-operated plants, this offering the 
possibility of considerable saving. In spite of the 
difficulty of applying automatic control to the cycle 
of brine-recovery regeneration, a suitable apparatus 
was devised, and Poplar Grove has the distinction, 
therefore, of being the first automatic softening plant 
in the world to employ automatic double salting. All 
the essential recording and controlling instruments 
are grouped at a control table in the centre of the 
house. The rate-of-flow indicators are mounted on 
a wall panel, and a second panel on the wall of the 
building accommodates the switchgear and relay 
cabinet. The five softening units are electrically inter- 
locked so that they are separately regenerated, and 
in the event of two softeners becoming ready for salting 
at the same time, the contro] automatically shuts one 
down while the other is reconditioned. The aggregate 
output of the five units is stated to be approximately 








two million gallons of softened water per day. 
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DovuBLE-SALTING EQUIPMENT AND BRINE TANKS. 


TELEPHONE AND TELEGRAPH 
DEVELOPMENTS. 


In the course of his Inaugura] Address, which was 
delivered on Thursday, October 21, Sir George Lee, 
President of the Institution of Electrical Engineers, 
reviewed the engineering activities of the Post Office, 
with special reference to telephone and telegraph 
development. The reduced rates, introduced in Octo- 
ber, 1934, he said, had led to a phenomenal growth 
in the system, as was shown by the fact that the 
net annual increase in telephones had risen from 
72,862 in 1931-32 to 247,983 in 1936-37. These lower 
rates had been made possible by a reduction in the 
costs of the service, to which end the manufacturers 
had ably assisted, and by important technical improve- 
ments. Other improvements designed further to 
reduce the costs and increase the quality still more 
were being applied to new plant without waiting for 
obsolescence and depreciation, and, when sufficient 
of this new and cheaper plant had been installed, there 
would come an opportunity for still further tariff cuts 
and more growth. 

The total trunk calls had increased from 39,582,000 
in the half-year ending March, 1935, to 49,606,000 in 
the half-year ending March, 1937. This increase had 
been accompanied by an increase in the calling rate, 
so that spare plant had been exhausted and considerable 
new construction had been necessary. Working cir- 
cuits from London to the middle North, the South West 
and Scotland had been tripled since 1934. New 
methods had been evolved to expedite the provisions 
for this rapid growth and a knowledge of its incidence 
was of prime importance for economic lay-out. Long 
term planning, based upon an expansion of market- 
research methods, demanded forecasts of what would 
happen during the next twenty years. It was not 
possible, however, to do more than guess so far ahead, 
and a revision of the forecasts was therefore carried 
out every five years. The demand on capital was 
vitally affected by accurate development forecasting, 
and as capital charges comprised such a large part of 
telephone costs it was essential that the work should 
be well done if future costs were to be kept low. Under- 
forecasting was just as wasteful as over-forecasting. 
In general there was a liability to under-forecasting, 
owing to uncertainty as to the effects of research and 
engineering developments on growth, but under- 
forecasting might counterbalance some unforeseen 
slump, and in any case, when accompanied by reduced 
costs, was not so bad as when no compensations were 
present. 

Regarding the local exchange and its network, the 
Post Office had decided on a complete policy of 
mechanisation on the Strowger system. At present 
about 50 per cent. of the telephones were automatic 
and transfers from manual were rapidly proceeding. 
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The main problems were the provision of plant in large 
quantities and the improvement of maintenance and 
service conditions. In the national trunk system rapid 
development had to be catered for, and the technical 
quality of the underground circuits had to be improved. 
At present 90 per cent. of the circuits were underground. 
Loading was being replaced by unloaded circuits in 
the newer cables, a change that had been rendered 
possible by the use of the feed-back repeater. This 
entailed a large number of signalling problems, and 
introduced complexities into the amplifiers and filters. 
On the operating side, the trend was towards mechani- 
sation, which was expected to lead to a quicker and 
cheaper system. The main problems on the inter- 
national trunk system were similar to those on the 
national trunks, except for the magnitude of the 
distances involved and in some cases the introduction 
of radio links. The use of carrier and mechanisation 
would probably be applicable in this field. 

In planning the provision of the trunk circuits which 
were necessary to meet the continual growth of traffic, 
use was being made of the twelve-channel system,* as 
groups of this size were well adapted to meet present 
traffic requirements on the longer routes. Its employ- 
ment had materially reduced the cost of new circuits 
and eased the pressure on the cable manufacturers. 
It was, however, accompanied by a heavy increase in 
the terminal equipment, though it need only be incurred 
in full as and when the increase in traffic required. The 
lay-out was arranged to give the greatest amount of 
flexibility in routing compatible with the avoidance 
of cross-talk. A maximum use of the plant could, 
therefore, be obtained by providing alternative circuits 
in the event of unexpected demands or breakdown. 
A further carrier system, which was under trial, involved 
the use of the co-axial cable. This enabled large blocks 
of circuits to be provided over long distances at low 
costs, but traffic in this country had not reached the 
intensity which would render the handling of the traffic 
in this way appropriate. Co-axial cables were, however, 
being laid from London to Birmingham, Manchester, 
Leeds, Newcastle and possibly later to Edinburgh and 
Glasgow, and Sir George looked forward to the time when 
such wide-band systems could be economically used for 
distances of 20 or 30 miles. The installation of the 
co-axial cable was also undertaken with a view to 
making provision for the transmission of television 
programmes, and he suggested that the distri- 
bution of such programmes to subscribers by wire 
might be the means of so simplifying and cheapening 
this service as to make television in the house as wide- 
spread as sound broadcast reception was to-day. 

Experience showed that the local automatic exchange 
system was quicker and more reliable than manual 
operation. On the other hand, it demanded a more 
liberal provision of lines to give a no-delay service 
and on the longer trunks some form of voice frequency 
signalling, which was not operated by the speech 
circuits was necessary. A _ voice-frequency system 
using two frequencies of 600 cycles and 750 cycles per 
second had been developed, while the introduction of 
carrier working enabled more circuits to be provided 
on an economical basis. The first step which was being 
taken was to apply the voice-frequency signalling 
system to the existing manual trunk network. This 
would enable the operator at the originating trunk 
exchange to dial the subscriber directly in all towns to 
which there was a through trunk connection. Later, 
it was hoped to provide automatic switches, which 
would enable trunk circuits to be set up in tandem 
and subscribers in any town to be dialled direct!y by 
the controlling trunk operator. The ideal was a trunk 
service as speedy in connection and as comfortable to 
talk over as the local service was at present. 

Referring to the work of the International Consulta- 
tive Committee on Telephony, Sir George said that. 
without it, European telephone communication would 
never have advanced to its present stage The most 
difficult of the problems now being studied by this 
body was the fundamental European lay-out plan. In 


order to ensure that communication between any two 


points in Europe should be effective, planning with 
foresight was necessary. Up till the present each 
country had planned largely on the basis of its own 


economic requirements, together with consideration | 


for the long-distance servi-es which each carried across 
its terrain. In order to evolve a satisfactory plan, it 
was essential to study the volume of transmissions 
which, as a minimum, was requisite between any two 
subscribers and, secondly, the intelligibility of the 
conversation. For some years past, the advances in 
the production of cables and amplifying equipment 
had ensured that sufficient volume for commercial] 
speech could be given between any two subscribers on 
the Continent. The problem of intelligibility was, 
however, very difficult of solution. The frequen v 
band required for intelligible speech had been fixed 
tentatively between 300 and 2,700 cycles per second, 
but it was probable that within the next few years 


* See EyGIneerrna, vol. exiiii, page 508 (1937). 
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| this would be increased to embrace all frequencies | 
| between 150 and 3,200 cycles per second. The Com- 
mittee had also issued specifications requiring that the 
non-linear distortion caused by iron losses in the 
loading coils and transformers, and in the amplifying 
valves, should be kept within bounds. Various tests 
were also being made to determine the extent to which 
echo effects might account for a loss of intelligibility. 
The result was to indicate that the weak echo would 
not prevent long-distance circuits in Europe from 
being worked in such a manner that the trans- 
mission loss was negligible. The importance of this 
fact could hardly be over-estimated, since the economics 
of a telephone network depended largely on the ex- 
penditure in distribution to subscribers in large towns. 
At present a certain proportion of the permissible loss 
had to be allowed for the attenuation on the main 
trunk lines. If this attenvation loss could be reduced 
to zero, as was already done in this country, the 
amount of copper which it was necessary to use in 
distributing from the trunk system to the subscriber 
might be smaller. If agreement could be reached by 
the Committee to operate the international system on 
these lines, a very big step forward would have been 
taken. 

Another factor which had to be decided in a European 
lay-out was that of noise from power and similar 
sources. The type of noise had a great deal of influence 
on the effect produced on the listener, while the loss of 
intelligibility due to two noises of a different nature 
had not necessarily any direct relation to the total 
amount of noise. Experiments were being carried out 
to determine the extent to which noise could be tolerated 
and to classify both the noises and their effects on the 
telephone system. Finally, there was the problem of 
the better utilisation of lines by the introduction of 
automatic switching, as it had been suggested that 
this would remove the language difficulty and enable 
the present separate groups of lines between each of 
the important communication centres in Europe to be 
replaced by larger groups handled by automatic 
switches. The chance of a circuit being free for an 
additional call was much greater in a large group 
than in a small one. 

It would be obvious that the design and construction 
of the plant had a profound effect on maintenance and 
service results. The present 3,000-type relay, which 
was standardised in 1934, had an average liability to 
0-025 fault per relay per annum compared with 
0-1 for other types. The importance of the correct | 
operation of relays would be appreciated when it was 
stated that there might be as many as 100,000 in an 
exchange of the director type in London, while the 
setting up of a single call might involve 200 relays and 
1,500 contact operations. A new design of selector 
with greater magnetic efficiency and other advantages 
had also been standardised, and experience with this 
led to the hope that the anticipated improvement in 
performance would be achieved. In the case of 
external-line plant the replacement of overhead routes 
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operating position so that calls might be received from 
or originated to a group of teleprinter offices. The 
teleprinter at the distant office automatically trans- 
mitted back its code, as an indication that the message 
had been correctly received and the connection could 
then be released without waiting for the operator. 
The combined effect of all these steps had been to 
secure an improvement of 65 per cent. in the average 
hourly output compared with that obtained before the 
introduction of teleprinters. In addition, the transit 
of telegrams inside the offices had been speeded up by 
the provision of belt conveyors. 

An even more radica] re-organisation had taken 
place on the line network. The whole of the main 
line telegraph communications had been converted to 
voice-frequency operation and thus had enabled a 
more liberal provision of teleprinter circuits to be made. 
At present 970 of such circuits were in operation. The 
fall] in the total number of inland telegrams had been 
arrested by the introduction of the 6d. rate in July, 
1935, and in the year ending March 31, 1937, the 
number was 40 per cent. greater than in the year 
preceding the change. On the other hand, it seemed 
almost inevitable that the growth of the telephone habit 
would be accompanied by the diversion of traffic from 
one service to the other. The policy of securing 
reductions in operating costs was still being actively 
pursued, and it seemed probable that still further 
substantial economies might be realised. 

With the standardisation of teleprinter working and 
the building up of the voice-frequency network the 
way had been paved for the establishment of a switched 
telegraph system utilising the familiar methods of 
automatic telephony. This would ultimately involve 
the setting up of a system whereby practically any 
teleprinter office in the inland service could, by dialling, 
obtain instant communication with any other tele- 
printer office. This would enable telegrams to be 
signalled directly to the office of destination, where this 
was a teleprinter office, without the necessity for re- 
transmission at any intermediate offices. In the final 
scheme the country would be covered by about 30 
switching centres, and these would be so interconnected 
that alternative routes would be available for all calls. 
All calls could be completed over not more than two 
voice-frequency channels with short physical exten- 
sions in tandem. Duplex working could be resorted 
to at times of pressure. 

The design of automatic switching circuits had now 
reached an advanced stage, full use being made of 
developments in automatic telephony. 
Experimental equipment, consisting of 22 teleprinter 
positions and six skeleton switching centres, had been 
set up and subjected to engineering and traffic tests 
with promising results. It was too soon to say what 
would be the effect on traffic of such a system, but 
switching held possibilities other than the reduction 
of costs and the improved transit time which would 
no doubt be secured might in itself have a beneficial 
effect on the volume of traffic. 





| by underground cables had been a further step towards 
| reducing maintenance costs and increasing reliability. 
| The basis of maintenance was, first, the prevention 
of faults, and then to find such faults as did occur 
| before they affected the subscriber’s service. Main- 
| tenance was based largely on routine inspections, over- 
| hauls, and testing. Testing was carried out by an 
|‘ automatic routiner” which consisted of relays and 
single-motion selectors, and was applied to the plant | 
| to be tested by access switches. 


: / — 
| the whole of the items for all the various fault condi- 


| tions, and testing was automatically stopped and the 
| particular item of plant indicated when a fault was 
|found. It would be realised that when there were 
| 7,000 or 8,000 selectors in an exchange the use of this 
| system effected considerable economy. Arrangements 
| had also been made for applying a generator emitting 
| a known volume of sound to the subscriber’s telephone, 
| so that the received sound could be measured and the 
| transmission efficiency of the telephone checked. A 
periodical test of the exchange plant ensured that 
| the transmission loss of the equipment was not excessive, 
and similar tests were also made of the insulation 
resistance of al] junction and trunk circuits at frequent 
intervals by another type of automatic routiner. 
Within the past decade wholesale changes in equip- 


ment and technical practice had effected a complete | 


metamorphosis in telegraph operation. In this system 
of communication operating charges were the pre- 
ponderating factor and the prime consideration in re- 
ducing cost must therefore be to provide the maximum 
facilities and the most efficient means of handling and 
signalling telegrams. The least possible demand must 


| therefore be placed on the telegraphist so that a high | 


| average output could be secured with»ut difficulty. The 
| best method of doing this was by the use of the tele- 

printer, and all the heavily worked systems had now 
| been converted to this system, the telephone being 


lemployed on the very lightly loaded circuits. To | 


| facilitate the use of teleprinters on medium-loaded 
circuits a small switchboard was provided at each 








RECENT EXPERIMENTS IN CON- 
NECTION WITH THE SPRAYING 
OF STEEL* 


By Ricuarp R. Smmuirant. 


| ‘THE metal-spraying pre cess is rapidly finding new and 
The routiner tested | improved uses in a wide field in industry, and, apart 


|from its uses as a means of combating the corrosion 
|of iron and steel in the atmosphere and at elevated 
|temperatures, other more specialised applications 
| are coming almost daily into genera] practice. Papers 
have been presented before learned societies all ovet 
|the world dealing with the metallurgical and other 
|aspects of metallic deposits made by this method, 
but the field is so large, covering as it does the applica- 
tion of numerous metals and alloys to various bases. 
|that research upon the process, to be us¢ ful, should 
be confined to the examination of deposits of one parti- 
cular material at a time. The spraying of the various 
| carbon steels and also, more recently, alloy steels for 
the purpose of re-surfacing and building-up worn 
machine parts, has now been adopted as standard 
| practice in many engineering works in Britain and 
abroad, and it is the object of this paper to explain 
| some experiments conducted with a view to improving 
| the quality of deposits made in this kind of work, using 
| the wire-fed type of pistol. This type of pistol is in 
}use in various forms in most industria] countries. 
| Certain essential features are, however, common to all 
forms of pistol. j 
The pistol may be regarded as a combination of two 
| elements, each having a distinct function, which work 
in perfect synchronism. One element comprises 
|mechanism for feeding the wire at a predetermined 
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* Paper presented at the Iron and Steel Institut: 
Middlesbrough Meeting, September 14-17, 1937. 
Abridged. 
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speed into the second element, which consists of the 
means for melting, “atomising” and impelling the 
resultant particles of metal. The mechanical] element 
known as the wire-feed mechanism, comprises an air- 
actuated turbine, which drives a pair of wire-feed rollers 
through a series of reduction gears. The second 
element, known as the gas head, is composed of a taper 
valve for regulating,&rstly,the air for driving the turbine, 
and, secondly, the oxygen and fuel gas used for melting 
the wire, together with a series of ports, gas and air 
channels for mixing the oxygen and fuel gas in the 
desired manner and for conducting air to atomise and 
impel the molten metal. All these parts, i.e., the air 
turbine, gears, taper valve and gas head, are mounted 
in and upon an aluminium case some 4 in. long, 3 in. 
wide and 3 in. deep, attached to a suitable handle or 





Fic. 1. 0-09 Per Cent. Carson STEEL SPRAYED 


Deposit. UNETCHED x 250. 


approximately 0-010 in. per revolution of the workpiece. 
The spraying is continued until sufficient metal has 
been deposited to allow of finishing to the original 
diameter of the workpiece. 

Microstructure of the Deposit—This method produces 
a structure of the type illustrated in Fig. 1, which 
shows low-carbon steel (0-09 per cent. of carbon) 
sprayed with coal gas as the fuel gas, air being the 
impelling medium. The junction between the deposit 
and the base is shown in Fig. 2. It will be seen that 
the structure of the deposit is “ piled up,” i.e., the 
particles are irregular in size and are piled together 
like stones in a heap. The particles take their peculiar 
form because they are forcibly thrown together in a 
plastic or nearly molten condition, and therefore cling 





together and to the base by virtue of the shape that they 





Fic. 2. TRANSVERSE SECTION AT JUNCTION 
oF Deposit AND Base. EtcHep x 250. 
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in mind, the spraying method was examined in its 
entirety, from the nozzle functions of the pistol to the 
actual deposition of the “ atomised”’ metal, in order 
to ascertain where oxidation occurs and what benefits 
could be expected if it were eliminated. 

This examination revealed that oxidation could occur 
in four distinct phases, namely : (1) In the flame zone, 
if this contains excess oxygen; (2) when the molten 
metal is removed from the tip of the wire by the air 
blast; (3) on the surface of the sprayed article by 
exposure of the metal particles to the air blast and to 
the atmosphere ; and (4) if the sprayed article becomes 
excessively heated. 

Rollason* has pointed out that oxidation can be 
lessened if a reducing flame is used and the pistol 
held close to the work, but states that neither of these 
suggestions is practicable. The solution of the problem 
of oxidation lies elsewhere, and assuming that the 
possible causes under (1) and (4) are avoided by using a 
strictly neutral flame and keeping the work cool, the 
main cause of oxidation is the air blast at the nozzle. 
Some means for deoxidising this was therefore necessary 
and in this connection observations were made upon the 
behaviour of neutral and reducing flames, with three 
different fuel gases, namely, compressed coal gas, 
hydrogen and dissolved acetylene. It was found that 
compressed coal gas and hydrogen did not produce 
stable flames, when insufficient oxygen for complete 
combustion was supplied, so that the effects of excess 
fuel gas over oxygen could not be studied. 

With dissolved acetylene, however, the position 
was different. As is known, acetylene requires roughly 
24 times its own volume of oxygen for complete com- 
bustion. It will burn with a stable flame, however, 
with an approximately equal volume of oxygen, which 
happens to correspond with the conditions at the 
spraying nozzle. Under normal conditions, steel 
wire of 1 mm. diameter is sprayed with an oxygen 
pressure of 16 lb. to 17 Ib. per square inch, and an 
acetylene pressure of 15 Ib. to 16 lb. per square inch, 
the volumetric ratio of the gases being approximately 
1 volume of acetylene to 1} volumes of oxygen. When 
a 1:1} mixture is used, the extra oxygen for complete 








Fig. 5. 
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0-09 Per Cent. CARBON STEEL SPRAYED 
DissoLvVED ACETYLENE USING NITROGEN 
4S ImpELLING Mepium. EtTcHep x 100. 


Fie. 6. Same as Fic. 5, But aFTER Heat 


TREATMENT aT 900 Deca. FoR 1 HOUR. 


ErcHep x 100. 


Fic. 7. 
TREATMENT AT 900 DEG. 


Same as Fias. 5 anp 6, BUT AFTER HxEat 
C. ror 2 Hovrs. 
Ercuep xX 100, 


MicroeraPus Repvucep To Two-Turrps LINEAR IN REPRODUCTION. 


grip. In some forms the pistol is not restricted to the 
use of wire alone, but rods up to * in. in diameter, 
may be used in cases where heavy deposits are required. 
Wire-fed pistols are designed normally to use either 
ompressed coal gas, hydrogen or acetylene as the fuel 
gas burned when mixed with oxygen, and the kind of 
fuel gas used in given circumstances depends upon the 
cost, locality of the job and convenience. In many 
cases, the cost of operation is the controlling factor, 
and therefore compressed coal gas is used in most 
commercia] spraying plants. 

Building-Up by Metal-Spraying.—Before describing 
the experiments which form the subjects of this paper, 


some general remarks on the method of applying steel 
coatings to shafts and similar parts may be of interest. 
Che article to be treated is set up in a lathe or similar 


wool, and the area to be coated is reduced slightly 
undersize, usually 3 in. per inch diameter. The 
surface is roughened or prepared by a V-pointed tool, 
mounted below centre, making between 20 cuts and 
30 cuts to the inch. The metal-spraying pistol is 
then mounted on the tool post of the lathe, set in 
operation and fed automatically across the work, 
the spray being directed upon the workpiece above the 
centre line and the workpiece rotated at a maximum, 
peripheral speed of approximately 20 ft. per minute 





during the operation, while the pistol traverses 


assume on impact. The size of the sprayed particles 
is not related to the grain size of the same metal] in 
the cast form. One sprayed particle may contain a 
part, or one or more whole and part grains. Each 
sprayed particle is enveloped by a skin of oxide which 
is thinner on the striking face of the particle than on 
the outerface. These oxide layers are, to a large extent, 
responsible for preventing the resolution of the sprayed 
mass into a normal structure. Each sprayed particle 
must be regarded as a smal] fragment of metal, the 
structure of which has no definite orientation or relative 
position with respect to that of adjacent particles. 
From a purely metallurgical point of view, the layers 
of oxide are looked upon with suspicion, since they 
cause the sprayed deposit to be of poor quality. Further, 
the oxide content of a sprayed mass of steel artificially 
hardens it to the point of brittleness and tends to 
produce low tensile strength. 

While for many normal applications this inclusion 
of oxide does not in any way affect the usefulness of 
deposits, there are certain fields in which deposits 
of steel and its alloys can be made by spraying if the 
oxidation can be minimised or avoided altogether, since 
it is clear that if a more normal structure can be 
obtained in a deposit, improved mechanical properties 
will be imparted to it, thus widening the scope of 





usefulness of the process. With these considerations 





combustion is taken from the atmosphere, which 
accounts for the secondary flame. A lighted blowpipe 
shows thi§ clearly. The intense bluish-green flame 
at the tip of the blowpipe is the 1 : 1} zone or primary 
flame. The long bluish tail is the secondary flame, 
which uses oxygen out of the atmosphere. In view 
of this, it was decided to assess the volume of oxygen 
in the blast air and to ascertain exactly how much 
of this was absorbed by the secondary acetylene flame 
in the type of pisto] used for these experiments. 

It was found that 0-4 cub. ft. of acetylene was used 
per minute, and this consumed about 0-45 cub. ft. of 
oxygen in the primary zone. Approximately 12 cub. ft. 
of air per minute issued from the blast nozzle, and this 
contained roughly 2-3 cub. ft. of oxygen. As the secon- 
dary acetylene flame required a further 0-45 cub. ft. of 
oxygen, the majority of this was taken from the blast 
air. Thus, it was assumed that the total volume of 
oxygen left in the blast air amounted to roughly 1-8 cub. 
ft. per minute. This, of course, applied to neutral 
flame conditions. When increasing amounts of acety- 
lene were fed to the flame until instability was reached, 
the amount of oxygen left in the blast air was found to 
be a little less than 1-5 cub. ft. per minute at the point 
of instability. 


* Journ. Inst. Met., vol. Ix, page 35 (1937). 
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The Use of an Invert Impelling Medium.—Even 
this comparatively small volume of oxygen at the 
tip of the wire was considered objectionable, so the 
use of an inert gas in place of the air blast as well as 
means for deoxidising the air were considered. As 
compressed nitrogen was available in cylinders, deposits 
were made using this gas, and the result showed a much 
improved deposit. The “ piled-up” effect was still 
apparent, however, and it was decided to ascertain the 
effects of heat treatment upon a deposit made with 
nitrogen as the impelling medium, since it was believed 
that as so little oxide was present in these circumstances, 
recrystallisation of the sprayed deposit should take 
place without difficulty. To this end, a bar of 0-30 
per cent. carbon steel, } in. in diameter, by 4 in. long, 
was prepared and sprayed in the manner already 
described, and } in. of steel, containing 0-09 per cent. 
of carbon, was deposited upon it, the only deviation 
from standard practice being that the surface was 
prepared by screw threading at 0-007 in. pitch instead 
of 0-040 in. pitch in order to obtain as intimate a 
contact between the deposit and the steel bar as possible. 
This coating was machined all over, and the bar was 
divided into two equal parts. One end of one part 
was polished, etched and examined under a microscope, 
and the junction of the coating and the core is shown 
in Fig. 5. It will be seen that the layers of oxide 
are almost entirely eliminated, and that the junction 
of the two metals is very intimate. 

The second half of the sample bar was annealed at 
900 deg. C. for 1 hour, after which it was examined. 
It then had the appearance shown in Fig. 6. It 
will be noted that the oxide inclusion in the sprayed 
deposit was so small that it did not prevent diffusion 
of carbon from the core into the coating, as is shown by 
the decarburised layer near the original edge of the 
Because of this diffusion, all traces of the junction 
between the two metals has disappeared. Further, 
it will be noted that the coating has commenced to 
resolve into a definite crystalline structure, as indicated 
by the ferrite grains dispersed throughout the field. 
Fig. 7 shows the same sample after 2 hours heat treat- 
ment at 900 deg. C., and here the resolution of the 
coating is even more marked, the individual particles 
of the original deposit having split up into grains. 

In order to show that the improved deposit indicated 
in the micrograph possessed mechanical properties not 
present in normal sprayed deposits, a simple test 
was made as follows. A bar of the same diameter, 
only 9 in. long, was prepared, sprayed and treated 
in the same way. It was then bent cold through an 
angle of 90 deg. The coating and the bar had become 
so homogeneous that the bending was accomplished 
without in any way dislodging or fracturing the deposit. 
It was found that for the particular sample examined, 
2 hours heat treatment at 900 deg. C. gave the optimum 
effect, and that no further change in the structure 
was apparent after treatment for a longer period than 
this. 

rhe recrystallisation of the deposit and the tempera- 
ture which will effect it depends on the calescence 
and recalescence points of the particular steel used, 
and these depend, in turn, upon the amount of carbon 
present. Thus, a steel having a high carbon content 
will have a lower calescence point and will recrystallise 
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the impelling medium, coupled with suitable heat 
treatment after spraying. Where steel deposits of 
high quality are demanded, such as on machine parts 
subject to heavy varying loads, these methods may 
prove of assistance when applied by experienced users 
of the metal-spraying process, although the cost is high, 
since nitrogen is not used in sufficient quantities at 
the present time to make its price economic. Further, 
the application of these principles to deposits of metals 
other than steel may, with time, find favour in the 
metal-spraying industry, because improved mechanical 
and physical properties can be expected from treated 
deposits which will widen the scope of the process still 
further. 











| THE INSTITUTION OF MECHANICAL 
| ENGINEERS. 


| Presidential Address by Str Jonn E. THORNYCROFT, 
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(Concluded from page 494.) 


By 1900, Sir Charles Parsons had proved the marine 
steam turbine a success. The Navy again wanted 
}to get ahead of Continental rivals (this time the 
Germans), and it was decided by Lord Fisher’s com- 
mittee, which produced the Dreadnought design, to 
build larger and more powerful destroyers and utilise 
turbines instead of reciprocating engines. But this 
was not the only change. Oil fuel had been shown to 
possess so many advantages that it was to be used 
instead of coal. What was known as the Tribal class 
of destroyers were ordered with a guaranteed speed 
of 33 knots and a nominal horse-power of 15,000. 
The Tartar, the fastest of them, did over 35 knots. The 
turbines proved a complete success, but without oil 
fuel this performance could not have been obtained, 
no matter what the type of boiler. A forced-draught 
stokehold burning coal could only be run successfully 
with a highly-trained crew, and then only with the 
best coal; when burned at the rate of 70 lb. or 80 Ib. 
per square foot of grate it was not possible to continue 
for more than about 3 hours without the bars becoming 
clinkered up. With oil firing, not only can steam 
be maintained as long as the fuel lasts, but one man 
can do the work of half a dozen and the stokehold is 
quite clean and comfortable. It should be understood 
that torpedo boats had never a sufficient margin of 
| boiler power to lay off different furnaces in turn to 
clean the firegrates, as is done with ordinary marine 
boilers in big ships. 
| The first turbines that were installed in destroyers 
| ran so fast that it was impossible to fit propellers which 
| were really efficient. Gearing between the turbine 
|} and propeller was therefore introduced, to make it pos- 
| sible to fit a propeller of the best efficiency and at the 
same time to run the turbines fast, which was, of 








course, desirable, not only from the point of view of | 


efficiency but to keep down their weight. Machinery 
| fitted with reduction gear was, however, rather heavier 
| for the same power. The turbines themselves were 
smaller and lighter, but the increase in weight due 
to the gearbox and larger shafting more than balanced 
| the reduction. In the case of destroyer machinery 
| of about 30,000 h.p., the geared turbines were about 


at a lower temperature, and in a shorter time. It is| 10 per cent. heavier, but this was much more than 
believed that the possibility of using the prineiples| made up for by the greater economy and consequent 
outlined in this paper will allow of a form of case- | reduction in weight of fuel to be carried. Some small 


hardening being effected without carburisation, since 
a high carbon steel could be applied to a machine ele- | 
ment by spraying, be refined by heat treatment, and 
then be reheated and quenched to obtain a hard | 
eurtace Thus the deposit would have the advantages 
conferred upon it by spraying, namely, abrasion | 
resistance and vil-retaining properties due to slight | 
porosity, coupled with perfect homogeneous bonding 
to the original base and a refined structure. 

The question of adding known deoxidising agents, 
such as silicon, aluminium, magnesium, &c., to the 
wire itself is being considered, and an alternative to 
the use of compressed inert gases by way of deoxidising 
the air on commercial lines by static chemical means 
capable of regeneration forms the subject of present 
experiments. As far as the carbon diffusion from the 
base metal to the coating is concerned, it is assumed 
that the higher the carbon content in the base material, | 
the greater will be the absorption of it into the coating. | 
Cast iron, therefore, when coated with a steel dk posit | 
and heat-treated, should give so much carbon to the 
deposited steel as to make it extremely hard, without 
further treatment. Thus, in effect, a means of providing 
cast-iron parts having frictional or other bearing 
surfaces with a hard homogeneous layer of wear 
resisting metal is indicated. Metal spraying, therefore, 
is the first step in this process, and by it the usefulness 
of the metal-spraying pistol will no doubt be greatly 
enhanced. “ 

Conclusions. 





It is clear from these experiments that 


beneficial results may be expected with sprayed-steel 
deposits by using dissolved acetylene as the fuel gas 
in conjunction with an inert gas or deoxidised air as 








cruisers, built before the war and originally fitted 
with three propeller shafts, direct-driven turbines, 
and ten coal-fired water-tube boilers, were afterwards 
re-engined with geared turbines and six instead of 
ten water-tube boilers burning oil. The shaft horse- 
power was increased from 18,000 to 20,000, and the 
radius of action at 24 knots from 1,500 miles to 2,400 
miles. At 10 knots speed the radius of action of the 
old machinery was 3,500 miles; with the same weight 
of fuel and the new machinery the radius of action was 
®) per cent. better. I refer to these vessels which 
were re-engined, as I think such a comparison much 
more conclusive than comparing a vessel built at 
one date with another with different machinery built 
years afterwards. In a general way it may be said 
that there is about 12 per cent. gain due to the improved 
efficiency of propellers working at a lower speed and 
turbines working at a higher one, ov>r direct-driven 
turbines, when the speed must necessarily be a com- 
promise for both. 

Experience has enabled improvements to be made 
in many directions in turbine construction. The early 
turbines were fitted entirely with reaction blading. 
There was a tendency to keep the clearances unduly 
fine, with the result that there were a good many cases 
of stripped blades, owing to distortion of some sort 
taking place. Shortly before 1914 the economies 
due to superheat on land turbines had been found to be 
so great that boilers were fitted with superheaters 
in some of the dest royers. Itis obviously more difficult 
to arrange for superheat in a marine turbine, which has 


* Delivered on Friday, October 22, 1937. 
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occasionally to be reversed by introducing steam quite 
suddenly at its cold end, than in a turbine which always 
runs in the same direction and can be slowly warmed 
up, as is the case with turbines on shore. The necessity 
for building boats quickly and avoiding unnecessary 
risks during the war period put an end for the time 
to further developments with superheat. In 1925, the 
British Admiralty ordered two experimental] destroyers 
both of which had boilers with superheaters. The 
larger of them, the Amazon, was about the same size 
as the vessels built since, and her auxiliaries were 
practically all turbine-driven. The power was about 
40,000 h.p., and the steam was generated by three 
boilers. You will see that the boiler units had increased 
very much in size. They have been increased even 
more latterly, and powers as great as 40,000 h.p. are 
being developed by only two boilers. Reducing the 
number, of course, greatly simplifies the piping 
arrangements, &c. The late Sir Charles Parsons advo- 
cated higher pressures and superheat, believing that 
it should be possible to obtain as high an efficiency 
with turbine machinery as with internal-combustion 
engines, and in 1928 the Acheron was built to work at 
500 Ib. per square inch pressure and 730 deg. F. total 
temperature. The result obtained showed what could 
be done and the experiment resulted in pressures being 
increased, though not to quite such an extent. 

I mentioned that Sir Charles Parsons considered 
it should be possible for turbine machinery to compete 
with internal-combustion engines in economy. It may 
be asked why no attempt was made to fit a torpedo 
boat or destroyer with internal-combustion engines. 
The answer is that they cannot be made light enough. 
Internal-combustion engines of considerable power 
have been employed in submarines for a long time, 
but they are much too heavy to drive a surface torpedo 
boat. The lightest that were used during the war 
period gave only about 20 h.p. per ton, whereas steam 
turbine machinery gave 60 h.p. By the use of super- 
charging and higher speeds of revolution, engines 
developing up to 1,000 h.p. or 1,500 h.p. are being 
built which are considerably lighter, but there seems 
no prospect of any internal-combustion engine being 
available which can compete with turbine machinery 
where tens of thousands of horse-power are required 
with the light weight which is necessary in vessels of 
the destroyer class. Before leaving this part of my 
subject I should like to refer to the reliability and 
capacity for hard work without frequent overhaul or 
repair, which the destroyers built about 1914 possessed 
As an example I would mention the Unity, which, 
after working with various flotillas, was put on to the 
Atlantic patrol and covered over 100,000 miles with 
no other adjustment and repair than her own engine- 
room staff carried out on board the vessel. 

I have described how the small torpedo boat by 1914 
had developed to a size of about 1,000 tons and become 
a powerful and expensive unit. During the early 
stages of the war there would have been opportunities 
for torpedo attack if it had not been that mine fields 
prevented vessels of the size of destroyers getting 
|to the objective. Hence it was natural that naval 
officers should desire some light-draught small torpedo 
boat which would be able to go over the mine fields. 
Since the early days of the steam torpedo boat, the 
light petrol engine had enabled launches to be built 
of more than double the speed, and small motor torpedo 
boats had actually been experimented with. It was 
decided to build the smallest possible boats that 
could take an 18-in. torpedo, carry them in the davits 
of light cruisers and put them in the water where an 
| attack was required. The first of these boats having 
proved successful, larger ones 55 ft. in length, to 
take two torpedoes, were built. I should like to 
mention that when ordered they were called motor 
torpedo boats, but it was considered undesirable 
that it should be generally known that such things 
existed, so the name coastal motor boats was given to 
them. Carrying a load of rather over 2 tons of tor- 
pedoes and other ammunition, and developing 4 
speed of about 40 knots, th y were a very great advance 
on anything of the sort w ich had been built before. 
Towards the end of the war a limited number of even 
larger boats, 70 ft. in length, and carrying a load of 5 
tons of torpedoes or mines, were built. There is no 
time to go into the design of these boats in any detail, 
but I would explain that their high speed depended 
not only on their light machinery (consisting of spec- 
ially designed twelve-cylinder “ V "type engines very 
similar to some types used in aeroplanes, but having 
special features suitable for work in boats, and not 
running at such a high rating), but also on the fact 
that the power-weight ratio of a loaded boat was 
sufficient to enable her to be driven on to the surface 
of the water, thus avoiding the ordinary wave formation 
which absorbs so much of the power in driving 4 
ship in the ordinary way. 

I have said little about the shape and design of the 
hulls of torpedo boats, though I have mentioned that 
the earliest ones followed very closely the fast steam 
launches. Their ratio of length to beam was cons!- 
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derably greater than in ordinary ships and boats, but 
the form of the hull in the early stages had no special 
features, though, of course, there were variations in 
their lines as there were in other vessels, dependent 
on the theories on which the naval architects were 
working. The first radical departure occurred in 
1882 when the first of an order for 25 boats was built 
at Chiswick with a flat wide stern, with a view to 
preventing what sailors called ‘ squatting down and 
altering trim.” For a time some builders continued 
to design the sterns with the usual comparatively 
fine water lines, but to-day the wide flat stern is 
universally adopted for destroyers and fast boats. 
From time to time the shape of the sections has varied, 
the bow form which may be most suitable for speed 
not always having been found best in rough sea condi- 
tions. To-day, not only in this country but abroad 
as well, there are many naval architects and engineers 
who have done important work in connection with the 
design of destroyers, and I am sure that the pioneers, 
if they were alive now, would be ready to admire 
and acknowledge the work their successors have done. 
I think it is right that the names of those who made 
great advances in design in the early days should be 
remembered. It will hardly be necessary to remind 
you of Yarrow and my father in this country; the 
names of Augustin Normand in France, and of Schichau 
in Germany, should not be forgotten, and I need not 
remind you that it is Sir Charles Parsons’ turbine 
which has made modern developments possible. 

I should like to refer again to the hull design of the 
small motor torpedo boat. I have mentioned that 
the power-weight ratio is sufficient to drive the boat 
forward in a skimming condition. The first man to 
suggest this was the Rev. Mr. Ramus in the early 
“seventies.”” My father worked at the same idea in 
his early days, and he actually made alternative designs 
for the Lightning’s hull, with the intention of making 
her skim if possible. He recognised, however, that 
he could not get machinery light enough at the time. 
When it was available he returned to the problem 
again, and, as a result of experiments with models 
and actual boats, he produced in 1909 or 1910 a form 
of hull that would skim and had good seagoing qualities 
as well. It was by slightly modifying this design 
to make it suitable to carry torpedoes in the stern 
that the motor torpedo boats were successfully produced 
during the war period. This form of hull, which had 
what is now sometimes called a “hard chine” bow, 
combined with a break or step in the lines about the 
middle of the boat, is now universally adopted where 
the highest possible speeds are desired, but it should 
be made perfectly clear that the skimming or planing 
principle can only be applied to boats of moderate 
dimensions. As far as boats are concerned, the laws 
of similitude, and the speeds at which boats of different 
dimensions will skim, are definitely established. What 
is now called a 16-ft. planing dinghy will reach a 
skimming speed when she is driven at about 17 knots, 
and requires a motor developing about 50 h.p. to do 
this. A 50-ft. motor torpedo boat will begin to lift 
and skim at about 30 knots, but if a 300-ft. destroyer, 
with a similar form of hull, could be equipped with 
enough power to make her skim, the effect would not 
take place until she attained a speed of about 70 knots. 
The power which would be required would be at least 
200,000 h.p., five or six times as much as has ever 
been found possible to put in a boat of these dimensions. 
I have stressed this point because it appears there 
are a good many people who have imagined that the 
skimming principle will be applied to larger craft. 

An interesting feature about the coastal motor boat 
was the way in which torpedoes were carried and 
discharged. Instead of employing a tube from which 
the torpedo was blown out in the usual way, they were 
carried on rails in the after part of the boat, which were 
extended over the stern. To make the attack the 
torpedo was slid down these rails tail first and followed 
after the boat, which was fast enough to get out of 
its way before the torpedo caught it up. The method 
proved completely satisfactor:?4nd is in use in about a 
dozen foreign navies, as well «4 our own, at the present 
time. 

So far I have not mentioned two types of craft 
that are certainly torpedo boats, if they are not usually 
described as such, namely, the submarine and the 
flying boat carrying a torpedo. The submarine, in 
its early stages of development, was regarded purely 
as a torpedo boat which had the advantage of being 
able to discharge its torpedo while it was protected 
by being below the surface of the water. It was soon 
found possible to provide submarines with guns, which 
could be used when they were being navigated as 
surface craft. The development of the submarine is, 
however, a big enough subject to require all the time 
available for an address, and I will not do more than 
emphasise that it is a torpedo boat, depending on its 
power to submerge instead of on speed for protection. 
The aeroplane carrying a torpedo might be thought 
likely to supersede the surface motor torpedo boat 
which I have described, but with the flying torpedo 
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boat, if I may so call it, difficulties connected with the 
height above the water from which the torpedo can 
be safely released are not easy to overcome. From 
30 ft. or 40 ft. the blow on striking the water should not 
damage it, but very favourable conditions of visibility 
are necessary to judge the height, and at night it is 
hardly possible. Release from considerable heights 
in such a way that the torpedo enters the water at an 
angle, to avoid the blow resulting from a flat fall, is 
feasible, but, of course, quite deep water is necessary 
to allow for a dive which, under these conditions, 
would naturally occur before the torpedo takes up 
its depth. The aeroplane has also the disadvantage 
of being a good target for anti-aircraft guns during the 
three or four seconds that it must be kept on an abso- 
lutely steady course before releasing its torpedo. 
It may be asked, why use a torpedo that has to travel 
through the water with an aeroplane? Why not a 
bomb ? I think the answer is to be found in the fact 
that a squadron of ships or a fleet at rest in an anchorage 
to be attacked, may constitute a 100 per cent. target 
for a torpedo, but for a bomb, even in a harbour full 
of ships, the target may not cover 20 per cent. of the 
area in which they are moored. 

We have seen that the motor torpedo boat is a much 
more potent weapon than the early steam boats were, 
and with the knowledge that a dozen or so of the smaller 
navies, as well as some of the larger ones, have adopted 
them, it must be assumed that they are of some value, 
at any rate as one of the pawns in the war game. 
Engineers and ship designers are always at work to 
meet the demands of naval officers whose business it 
is to go one better than the vessels of the navies that 
they may have to oppose, and may perhaps be forgiven 
for speculating as to the extent to which history will 
repeat itself. Will larger and faster motor boats be 
built, as in the case of the old steam torpedo boats 
and destroyers, or have the power of the small-calibre 
machine gun and modern developments of fire control 
changed things so much that, with the additional] aid 
of the aeroplane, there is an effective answer? To 
the lay mind it would appear that there must always 
be a great difference between operations in protected 
water (i.e., protected as regards weather conditions) 
and the open sea. As major actions, and even attacks 
on merchant shipping, generally take place in the open 
seas, it would seem that the tendency must be for 
boats (on which the crews are expected to live) to 
become considerably larger, and that the larger motor 
boat or the motor torpedo-boat destroyer (if she is 
ever built) will have to approach the size of the last 
steam torpedo boats in the British Navy, if it is to be 
effective in average weather conditions. But it will 
not be easy to build such craft with anything like such 
a high smooth-water speed as the light motor torpedo 
boats. Past experience has shown that each class of 
warship tends to become larger and more heavily 
armed, until it is wrongly named, if the original designa- 
tion is retained. It is evident that the attempt to limit 
the size and armament by agreement between different 
countries has failed. The present-day torpedo boat, 
which is the destroyer, was to be limited to 1,850 tons, 
but some navies possess what they call destroyers of 
very much greater size, which would not long ago have 
been called third-class cruisers. 

Now that international imitations of size and 
quality are at an end, how will the mechanical] engineer 
be affected ? Apart from the propelling machinery, 
ships at the present day are so filled up with mechanism 
and appliances produced by engineers, and necessarily 
operated by skilled mechanicians, that it is difficult 
to imagine how any more can be put into them. But 
new and more complicated apparatus is constantly being 
designed, and not only are the new classes equipped 
with it but older ones have to be adapted vo take it. 
It is for those who will command the ships to call for 
everything that they believe will enable them to 
employ the ships most successfully, but an engineer 
cannot help appreciating that the more complicated 
the apparatus becomes the greater the chance of its 
being put out of action, and the longer the time required 
to train men to look after it. It is much easier to add 
complication than to simplify, but it seems to me 
to be all-important to endeavour to simplify. In theory 
it may be possible to have the most perfect piece of 
apparatus which ‘would always enable a captain to 
get his blow in firet; but in reality there may be such 
difficulties in producing it that he does not get the 
opportunity, and so I suggest that the work of mechani- 
cal engineers will necessarily be in the direction of 
simplification. Simplification and reliability go to- 
gether. The most ingenious devices cannot be of 
real benefit unless they are reliable. Those who 
served through the war say that the strain of having 
ready for work at four hours’ notice, for four and a half 
years, the less complicated apparatus and mechanism 
which existed then was more than many men could 
stand. In any case it is manifest that the work done 
by mechanical engineers and those they direct, is of 
increasing importance in preparing for the country’s 
safety as well as its economic position, 
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MAGNESIUM. 


THE last twelve months have seen a phenomenal 
activity as regards magnesium, in the construction 
of producing plants and the protection by patents 
of a large variety of extraction processes and methods 
of refining and casting. Three concerns in this 
country, the Dow Company in the United States, 
the famous I. G. concern in Germany, together with 
comparable interests in France and Japan, are all 
engaged in improving production of the metal for 
one major purpose, viz., light alloys for aircraft. The 
price of the metal has fallen from 25s. to 1s. 3d. per lb., 
not, as is often the case, because of discoveries of new 
extensive deposits—for magnesium minerals are 
ubiquitous—but because of improvements in produc- 
tion. Such attention as the metal has attracted in 
metallurgical literature has recently been increased by 
the publication of a booklet* by the Department ot 
Scientific and Industrial Research giving the results of 
investigations at the National Physical Laboratory 
at Teddington combined with a general survey. From 
time to time the work at Teddington has been reported 
in these columns. 

While the monograph to which we now refer main- 
tains that extraction by electrolysis of chlorides is the 
most economical method, it must be emphasised that 
the thermal reduction of the oxide with distillation 
of magnesium from the furnace may yet prove of 
major importance. Indeed, it is stated that one 
concern will shortly operate such a process in this 
country, while Austria is also contemplating working 
on a practical scale a reduction process which small- 
scale plant has proved feasible. Those countries with 
cheap electric power and carnallite deposits will continue 
to use the more important electrolytic process of 
to-day. Melting and casting require special precau- 
tions because of the affinity of the metal for oxygen. 
Heat-resisting cast-iron of high chromium content and 
heat-resisting steels are materials which combat to 
some extent the corrosion of fluxes used in casting. 
The lowest temperatures possible are used for pouring, 
while in the introduction of fluxes to improve and main- 
tain the purity of the metal the greatest ingenuity has 
been displayed. Fluorides and chlorides for protecting 
the metal and absorbing oxide are in common use, 
the flux sinking as it becomes denser with this absorp- 
tion, and the metal being finally cleansed when the flux 
remains on the top. When casting in green-sand 
moulds, borofluorides boric acid and sulphur may be 
used to prevent or inhibit reaction with the moisture 
present. As a result of these improvements in tech- 
nique the magnesium of to-day is of higher purity 
than the flux-containing metal of a few years ago. 
When distillation processes become common the metal 
will be 100 per cent. pure. 

Comparable advance has been made in rolling and 
forging. Alloys are more difficult to roll than those 
of aluminium, and it has been found better to extrude 
ingots, following this by rolling. Very slow rolling 
speeds tried out at the National Physical Laboratory 
have proved successful. Alloys are readily press- 
forged and afterwards rolled satisfactorily. The 
difficulty of rolling magnesium has been connected with 
its small capacity for work-hardening, and the “ rate 
of annealing ’’ factor has been shown to be of supreme 
importance. Corrosion problems due to sea water, and 
those connected with aircraft petrol tanks and caused 
by ethyl] fluids, have now all been studied. As a result, 
the position of magnesium in 1937 as a metal and as the 
chief constituent of alloys is very striking compared 
with that of a decade ago. One of our commonest 
elements, as regards occurrence, has ceased to be a 
minor metal used only in flashlight powders and in 
other directions requiring low consumption, and has 
now taken a very prominent place in non-ferrous 
metallurgy, with the prospect that it will rise yet 
higher as the leading countries seek to be independent 
as regards the production of the metal. 








WORKING-CLASS FLATS. 


Tue past twenty years have been very largely an 
era of experiment in the building industry owing to the 
use of both new materials and new methods of con- 
struction. In structural engineering the progress has 
also been very great and has brought in its train un- 
foreseen results. As the science of engineering aims at 
the maximum achievement with the maximum economy 
of means, this has resulted in buildings which are amply 
strong structurally, but of so light a nature as to 
introduce the vitally important factor of noise pre- 
vention, hitherto little considered. A light framework 
is only possible if the methods of calculation are precise 
and the dead loads are reduced, and it is the desire to 
reduce the dead weight that has given an impetus to the 
search for newer and lighter building materials. Add 

* Magnesium and Its Alloys, by J. L. Haughton and 
W. E. Prytherch. London: H.M. Stationery Office. 


Price 2s. 6d. net. 
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COMBUSTION LEVELS IN FLAME 
GASES. 


By Proressor W. T. Davin. 


THERE exists in flame gases a stable form of 
energy which is recognisable neither as simple 
chemical energy nor as simple thermal energy. It 
may be that this form of energy is very potent 
and it is conceivable that to it may be ascribed, in 
considerable measure, the effectiveness of many in- 
dustrial processes. 

It will be convenient to refer to this stable energy 








as a long-lived latent energy; it probably resides 
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molecules of some 
formed during the time of intense chemical activity, 
that is, in the flame front. 


in meta-stable 


On account of the long-lived latent energy 
theoretical flame temperatures calculated upon the 
basis of the quantum specific heats (which have been 
proved to be substantially correct in the Engineer- 
ing Department of the University of Leeds*) are 
never reached in flame gases. The temperature of 
these gases rises to a certain value (which depends 
upon the nature, strength and pressure of the in- 
flammable mixture) after the short period of intense 
chemical activity in the flame front and remains 
stationary at this value for a long time, but it is, 
in general, far below the calculated value. In short, 
a definite ceiling temperature is reached which falls 
short of the calculated temperature—generally by 
some hundreds of degrees Centigrade. 

It would be convenient to refer to the ratio of the 
ceiling temperature to the calculated temperature 
as the temperature level reached in the flame gases, 
but this would often give a wrong quantitative per- 
spective owing to there being a much larger amount 
of dissociation at the calculated temperature than 
actually exists at the measured temperature. For 
this and other reasons it is more accurate to think 
in terms of energy than in terms of temperature. 
The term “‘ combustion level ” would appear to be 
a suitable one, by which is meant the ratio of the 
energy which can be accounted for in the flame 
zases on the assumption that they are normal gases, 
to the heat of combustion of the original fuel 
mixture. Expressing the latent energy and the 
combustion level for any given mixture as per- 
centages of the heat of combustion we have 

C.L. = 100 — L.E. 


It seems probable that the bulk of the latent 
energy disappears from the flame gases when they 
come into contact with surfacet (as they always 
do in gas calorimeters and in industrial plant) and 


* Phil. Mag., XVIII, p, 307 (1934) and XXII, p. 513 
(footnote) (1936). 


kind or other, | 





t Nature, Vol. 138, p. 930 (1936). 
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this will be considered in a subsequent article. In 
the present article it is proposed to obtain quanti- 
tative estimates of the latent energies and com- 
bustion levels in flame gases resulting from various 
types of combustion. 

Combustion Levels in Flames.—The latent energies 
and combustion levels in flame gases are deter- 
mined from  flame-temperature measurements. 
These were made during the ** pre-pressure ” interval 
in large-vessel explosions by means of platinum 
thermometry.* A thin platinum-rhodium wire 
(0-0005 in. diameter) was placed near the igniting 
spark. As the flame spread outwards from the 








Fie. 2. 


spark it met the wire and rapidly heated it up. The 
wire thereafter remained immersed in the flame 
gases and its temperature (as inferred from its 
resistance) remained perfectly steady for as long as 
the pre-pressure interval lasted in the case of all 
medium and strong inflammable mixtures, intro- 
duced into the explosion vessel. In the case of 
very weak or very over-rich mixtures, the platinum- 
rhodium wire after the first rapid rise gradually 
decreased in temperature.t In such mixtures 
chemical combination is not complete in the flame 
gases{ and the wire is heated up by surface com- 
bustion as well as by the hot gases. The surface 
combustion contribution to the wire temperature 
becomes less and less as combination becomes more 
and more complete, and this accounts for the gradual 
decrease in its temperature. The attention is con- 
fined in this article to the combustion of medium 
* Proc. South Wales Inst. Engineers, p. 375 (1936). 

+ Phil. Mag., XII, p. 1043 (1931). 

t Gaseous Combustion at High Pressures, Bone, Newitt 


and strong mixtures in which the wire temperature 
remained perfectly steady after its first rapid 
rise. 

A typical continuous record, taken photographic- 
ally, of the wire temperature is shown in Fig.l. At 
O the spark is passed, at A the flame front reaches 
the platinum wire, and BC shows the steady 
temperature of the wire as it remains immersed in 
the flame gases during the pre-pressure interval. 
The ideal calculated temperature which should be 
attained by the flame gases is shown by the dotted 
line T;. The steady temperature BC is some 
hundreds of degrees Centigrade below the calculated 
temperature T; and this cannot be accounted for 
to any appreciable extent by radiation from the 
flame gases or by radiation from the wire, for these 
| have been shown to be small.* Indeed, low as the 
| platinum temperature is in relation to the calculated 
| temperature it seems likely that it is an over 
|} estimate rather than an underestimate of the true 
flame-gas temperature (mean molecular  trans- 
| lational energy), on account of the fact that the 
| metastable molecules unload their energy upon the 
| hot wire. 
| We are therefore on safe ground in assuming that 
the wire temperatures give true flame temperatures 
for the purpose of calculating latent energies and 
combustion levels in the flame gases, in that the 
former are not likely to be overestimates or the 
latter underestimates. 

Our experiments have included extended series of 
measurements with the following combustible gases : 
carbon-monoxide, hydrogen, methane, acetylene, 
propane, ethylene and propylene. The diluent gases 
in the case of the carbon-monoxide mixtures con- 
sisted of argon, nitrogen, oxygen (excess), carbon- 

monoxide (excess) and carbon dioxide. The pres- 
| owas at which combustion took place was varied 
| between 1 atmosphere and 5 atmospheres. It was 
| found that the defect of the steady platinum tem- 
peratures below the calculated temperatures ranged 
from 100 deg. C. to nearly 600 deg. C.f The latent 
energies calculated from the platinum temperatures 
ranged from 5 per cent. to 28 per cent. of the heat of 
combustion and the combustion levels from 72 per 
cent. to 95 per cent. 

Some typical results are given in Tables I and II 
on page 532. They show that the latent energies 
and the combustion levels vary with— 

(1) the pressure at which combustion takes place 
—the higher the pressure the less the latent energy 
and the higher the combustion level ; 

(2) the nature of the combustible gas ; and 

(3) the nature of the diluent gases. 

Increasing Combustion Levels During Explosions 
in Long Open T'ubes.—The latent energies and com- 
bustion levels given in the last section relate to 
flame gases formed during the pre-pressure period 
in large-vessel explosions and are presumably 
similar to those in ordinary flames. They are also 
similar to those in the gases left behind what is 
known as the initial slow movement of flame during 
its passage through a long tube filled with inflam- 
mable mixture. This type of experiment was 
initiated by Mallard and Le Chatelier more than 
fifty years ago and has since been extensively 
employed, notably by H. B. Dixon, W. A. Bone, 
and their co-workers. In these experiments one 
end of the tube was open, and it was found that 
the flame front, after its more or less uniform initial 
slow movement, gradually increased in speed until—- 
if the inflammable mixture were strong enough— 
the extremely rapid movement known as detonation 
was set up. The flame photographs of the various 
observers show not only the luminosity of the flame 
front, but that of the gases left behind also. This 
latter luminosity, which may be referred to as the 
after-glow, is seen to increase with distance of 
travel of the flame front,t and therefore with the 
instantaneous pressure in the flame front. As the 
intensity of the after-glow has been shown to be 








* Phil. Mag., XVII, p. 172 (1934) and XVIII, p. 228 
(1934). 

Tt Dissociation is not taken into account in deriving 
the calculated temperatures. As dissociation is small at 
the measured platinum temperatures, a fairer perspective 
is obtained by comparing them with the calculated 
temperatures in which dissociation is not taken into 
account. 

t See, for example, Bone and Frazer, Phil. Trans. 





und Townend, pp. 313 et seq. 





Row. Soc., A, 230, p. 384, No. 1, plate 13 (1931). 
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dominated by the temperature of the flame gases,* 
it may fairly be inferred that the temperature of 
the flame gases left behind the flame front increases 
as the instantaneous pressure in the flame front 
increases. The correctness of this view is very 
vividly demonstrated in the photograph reproduced 
in Fig. 2, which has been prepared from the original 
film through the courtesy of Professor W. A. Bone 
and Mr. R. P. Frazer.t Here the pressure in the 
flame front after travelling a short distance is 
artificially increased by an overtaking shock wave. 
It will be seen that not only is there a marked 
and sudden increase in the luminosity of the flame 
front, but in that of the afterglow also. 

It will be realised that, as the tube is open at one 
end, the pressure in the gases behind the flame 
front is always approximately atmospheric, and 
the increase in the intensity of the afterglow shows 
clearly that the temperature, and, therefore the 
combustion level, increases as the instantaneous 
pressure in the flame front increases. Presumably, 
the combustion level in the flame gases behind a 
‘detonating’ flame front may approach 100 per 
cent. owing to the very high instantaneous pressure 
in the flame front. 

Mean Combustion Levels in Centrally-Ignited 
Large- Vessel Explosions.—The explosion experiments 
were made in a large spherical vessel, 17-45 in. 
in internal diameter, fitted with a centrally-placed 
spark gap for the ignition of the inflammable 
mixtures introduced into the vessel. Continuous 
records of pressure and of heat loss were taken 
photographically during explosion and subsequent 
cooling.t From the known heat of combustion of 
the mixture and the measured heat losses the pres- 
sures which should exist at the moment of maximum 
pressure and during cooling can be readily calcu- 
lated if it be assumed that the exploded gases are 
normal gases. The results of such calculations for 
a typical explosion are shown by the dotted curve 
P, in Fig. 3. The curve P, in the same figure shows 
the actual continuous record of pressure obtained 
by means of a carefully-calibrated optical diaphragm 
indicator. 

It will be seen that the actual pressure falls below 
the calculated pressure by a remarkably steady 
amount during the initial stages of cooling.§ This 
is clearly in line with the steadily maintained 
difference between the calculated temperatures and 
the platinum-wire temperatures referred to in a 
previous section, and again the sensibly constant 
defect between the calculated and the actual pres- 
sures can only be accounted for by assuming that a 
long-lived and stable latent energy remains in the 
exploded gases. A precisely similar result is obtained 
from Hopkinson’s well-known recording calorimeter 
experiment if recalculation is made upon the basis 
of the quantum specific heats.||) This experiment, 
which permits of investigation much farther down 
the cooling curve than do our experiments, further 
shows that the latent energy gradually disappears 
after the flame gases have cooled to a mean tem- 
perature of 1,000 deg. C. and completely disappears 
after the flame gases have cooled to about 500 deg. C. 
The time which the gases take to cool from 1,000 
deg. C. to 500 deg. C. is, however, relatively long, 
and it seems probable that during this time the 
flame gases are brought intimately into contact 
with the interna: surface of the explosion vessel 
by convection currents. If this be so, it is impor- 
tant, in connection with the view already suggested, 
that the latent energy disappears when the flame 
gases are brought into contact with surface. 

The latent energy and combustion level corre- 
sponding to the defect between the calculated and 
the measured pressure are easily calculated, and 
some of our calculatiois for explosions made in the 
17-45-in. spherical vessel are given in Table IIT.4 

* Phil. Mag., IX, p. 390 (1930). 

t Phil. Trans. Roy. Soc., A, 230, p. 384, No. 4, Plate 14 
(1931). 

t Phit. Mag., XXII, p. 513 (1936). 

§ For simplicity of presentation attention is contined 
to mixtures in which dissociation is negligible. Experi- 
ments with dissociating mixtures lead to precisely the | 
same conclusion, namely, that the latent energy remains 
sensibly constant in amount during the initial stages of 
cooling. 

| “ Hopkmson’s Explosion Experiments,"" The Engi- 
neer, vol. elxi, page 368 (1936). 

“ For more detailed information see Phil. Mag., XXII, 


It will be seen that the latent energy varies from 
about 1 per cent. to 10 per cent. of the heat of 
combustion, and the combustion level from 90 per 
cent. to 99 per cent. It will also be seen that they 
vary with— 

(1) the initial pressure of the inflammable mix- 
ture , 

(2) the nature of the combustible gas ; and 

(3) the nature of the diluent gases. 

This is qualitatively in keeping with the results 
found during the pre-pressure period by means of 


TEMPERATURE Is 1,900 


spherical vessel become understandable in the light 
of this. The combustion level in the flame gases 
in the central portion of the vessel, which were 
inflamed during the pre-pressure interval and 
correspond to the gases left behind the initial sloy 
flame movement in tubes, is low. But as the 
spherical flame front spreads outwards the instan- 
taneous pressure in it becomes increasingly greater, 
with the result that the flame gases left behind 
develop increasingly greater combustion levels, 
As after explosion the central portion constitutes 





TABLE I.—Megasvurep Temperatures, Latent ENERGIES AND ComMBUSTION LEVELS IN FLAME GASES RESULTING 
FROM THE COMBUSTION AT CONSTANT PRESSURE OF VARIOUS GASEOUS MIXTURES FOR WHICH THE IDEAL CALcvut ATED 


DEG. C. IN ALL CASsEs. 





Mixture (Percentages). 


ere : 

QO+77alr .. 

8-63 CH, + 91-37 air .. 
5-25 CoHe + 04-75 air .. 


1 atmos 
23 


5 atmospheres : 
23 CO +77 air .. 
8-63 CH, + 91-37 air .. 
5°25 CoHg + 04-75 air .. 


1 atmos J 
16-3 CO + 8-15 Oo + 75-55 A 
30-6 CO + 15-3 Oo + 54-1 CO, 
23-0 CO + 16-2 Op + 60-8 No 





' 
Difference | 
| Latent | Combustion 
» Measured | oo | Energy. Level. 
deg. C.). | Measured | “teat of eet of 
— femperatury . se 
‘an. c). Combustion. Combustion 
: : _ — ee 
| 1,560 340 20-0 80 
ol 1,610 290 16-5 83-5 
1,630* 270 15-0 85 
1,680 220 13-5 86-5 
1,675 225 12-5 87-5 
1,745* 155 8-0 92 
1,390 510 28 72 
1,510 390 23 77 
1,560 | 340 20 80 





MEASURED TEMPERATURE IS 


* Extrapolated results. 


TABLE Il.—Ipgat Catcutatep Temperatures, Latent ENERGIES AND COMBUSTION LEVELS UN FLAME GASES 
RESULTING FROM THE COMBUSTION AT CONSTANT PRESSURE OF 


Various GasEous MIXTURES 
1,550 pre. C. In ALL CASsEs. 


IN WHICH THE 





| 


Mixture (Percentages). 





! 








eS 


| 

“BA .. - oe - | 

5-8 O2 + 52-6 CO2 - oe pe | 
6- 2 Ne .. se ee of 


iffere a 
a | Latent Combustion 
Ideal | Ideal and | Energy. Level 
Temperature emecaticnre Per cent. | Per cent 
(deg. C.). | T Measured Heat of Heat of 
‘aech Combustion. Combustion. 
| | 
l | - 
1,880 330 20-0 80 
1,835 | 285 j 16-5 | 83-5 
1,820 } 270 15-0 85 
| | | 
1,760 | 210 11-5 | 88-5 
1,760 | 210 12-5 | 87°65 
1,670 120 8-0 92 
2,140° | 500 SsCd 28-5 71-5 
1,940* 390 23-0 77 
0 | 80 


1,880 | 330 | 20- 





* Not allowing for dissociation. As the measured temperature is only 1,550 d C, dissociation is negligible, nd S e' 
the fairer comparison is with the calculated temperature uncorrected for dissociation. —_ pair waar 


TABLE IS1.—Latenrtr Enercies anp ComsustTion LEVELS In FLAME GasEs RESULTING FROM EXPLOSION LN A 
Larose Sprericat Vesset or Various INFLAMMABLE MrxTuRES aT VARIOUS INITIAL PRESSURES. 











| 





| Latent Combustion 
| Energy. Level. 
Mixture (Percentages). Per cent. Per cent. 
Heat of Heat of 
Combustion. Combustion. 
Initial Pressure } atmosphere : 
8°44 CO + 9-92 He + air | 6-3 93-7 
4-0 CoHe + air ‘ 5-4 94-6 
4°35 CoHg + 95-65 Op.. 7-6 92-4 
2°21 CgHio + air 9-1 90-9 
Initial Pressure 1 atmosphere 
9-8 CO + 10-0 He + air | 3-4 96-6 
4-2 CpHe + air .. i : 3-8 96-2 
4-57 Collg + 95-43 Oo.. ns 4-1 95-9 
2-2 CeHio + air ia 4-8 95-2 
Initial Pressure 3 atmospheres : 
88-59 CO + 1-0 Ho + 10-41 O2 1-1 | 98-9 
Initial Pressure } atmosphere : 
8-29 CO + 5-43 Ho + 6-89 Op + 78-9 A + 0-49 No | 8-5 | 91-5 
12-35 CO + 8-21 Hp + 10-28 Op + 69-16 No... | 6-7 | 93-3 





platinum thermometry, but in the explosions the 
latest energies are much less and the combustion 
levels much higher. 

In the analysis of the long open-tube photographic 
studies given in the preceding section, it was pointed 
out that the combustion level in the flame gases left 
behind the flame front may have any value between 
the relatively low value in the gases behind the 
initial slow movement of the flame and a value 
approaching 100 per cent. in the gases left behind a 
detonating flame front in which the instantaneous 
pressure is known to be high. The relatively low 
average latent energies and high average combustion 








p. 513 (1936). 





levels in the flame gases after explosion in a large 





only a small proportion of the exploded gases, it is 
easily seen that the combustion level arranged over 
the whole of the sphere of exploded gases must be 
relatively high. 

Combustion Levels in Internal-Combustion Engines. 

In spark-ignition internal-combustion engines 
there is generally considerable incomplete chemical 
combination at the moment of maximum pressure, 
but this is relatively unimportant in its effect upon 
engine efficiency because chemical combination 8 
completed in the early stages of the expansion stroke. 
Latent energy, however, remains during the whole 
of the expansion stroke and were it large in amount 
would have a serious effect upon efficiency. But 1 
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will be clear from the preceding section that it is 
not likely to be large, not only because of the in- 
creasing instantaneous pressure in the flame front 
with distance of travel, but also because even the 
initial stages of burning after the passage of the 
spark take place at relatively high pressures. Never- 
theless, it seems probable that the latent energy in 
engines would be greater than it would be if the 
high-density charge were contained in a large 
spherical vessel and the explosion were initiated by 
a centrally-placed spark. It seems reasonable to 
suppose that, among other things, the latent energy 
arranged over the whole of the combustion space 
would in some measure depend upon the general 
design of the combustion space. Probably, the 
more compact the design of the combustion space, 
the less will be the latent energy. 

So far as is known, only the well-known gas-engine 
experiments of Hopkinson* provide sufficient data 
upon which to base estimates of latent energy. Re- 
calculating his experiments in the light of the 
quantum specific heats, it is found that for his 
“ strong ’’ mixture the energy remaining in the gases 
at the end of expansion, as inferred from the indi- 
cator diagram on the assumption that the gases are 
normal gases, is 40 per cent. of the heat of combus- 
tion. From an exhaust-gas calorimeter he found that 
the energy in the exhaust gases was 37 per cent. after 
they had passed through the exhaust valve, and 
adding to this the heat lost during the exhaust 
stroke, namely, 7 per cent. of the heat of combustion, 
the total energy in the gases as inferred from the 
calorimeter measurement was 44 per cent. This is 
4 per cent. (of the heat of combustion) greater than 
was inferred from the indicator diagram on the 
assumption that the gases were normal gases. It 
may accordingly be taken that the latent energy 
in the exploded charge amounts to 4 per cent. of 
the heat of combustion and the combustion level 
%6 per cent. 

This is well in accord with the estimate of a 
latent energy of from 3 per cent. to 4 per cent. found 
in a gas-engine by means of a sampling calorimeter.f 

Summary.—It has been shown that there exists 
in flame gases a long-lived latent energy which prob- 
ably resides in metastable molecules of some kind or 
other formed in the flame front. On account of this, 
the theoretically calculated flame temperatures are, 
in general, far from being reached in flame gases. 
In other words, the combustion level attained is, in 
general, far from being 100 per cent. 

The latent energy can be decreased and the com- 
bustion level raised by various methods, notably 
by burning the inflammable gases at high pressures 
or by arranging for high instantaneous pressure in 
the flame front or both—as in high-density explo- 
sions and in internal-combustion engines. These will 
be discussed in a subsequent article. 

Meanwhile measurements of the latent energies 
and combustion levels in various types of combus- 
tion have been given. The latent energies range 
from | per cent. to 28 per cent. of the heat of com- 
bustion and the combustion levels from 72 per cent. 
to 99 per cent. It seems probable that further experi- 
ment will show that these values may be appreciably 
extended in either direction. 








THE PUBLIC WORKS, ROADS 

AND TRANSPORT EXHIBITION. 

Tue Public Works, Roads and Transport Exhibi- 
tion, which opens, for the ninth time, at the Royal 
\gricultural Hall, Islington, on Monday next, the 
15th instant, and closes on the following Saturday, 





affords the engineer and the general public alike 
an excellent opportunity of inspecting the latest | 
examples of plant designed to save time and expen- | 
diture on the class of work covered by its title. | 
Phe engineer has much to learn from the display. 
For one thing, the purchasers of much of the 
*quipment exhibited are public authorities, whose 
duty it is to ensure that the maximum value is 
obtained for the money spent, or contractors who | 
must combine efficiency with economy in the plant 
they purchase if they are to secure a profit on 
the work they undertake. In consequence, the 
machinery as a whole is of a severely practical 


* Proc. I. Mech. E., 1908, p. 863. 
t Proc. Inst. C.E., Vol. 237, p. 176 (1935). 





nature and its operation has to be secured by 
relatively simple means. Apart from this, the 
nature of the work done by a large part of it exposes 
it to difficult operating conditions, heavy abrasion, 
rain and wind, handling by the unskilled, and so 
forth. The exhibition is interesting then as showing 
a different aspect of the engineers’ work to that 
met with in such displays as that of machine tools 
or motor cars. The general public, on the other 
hand, though not directly concerned with either 
the mechanics or the economics of the machinery 
and apparatus, ought to make some survey of 
what is being done in providing him with the 
amenities of modern life, safe, good, and well-lighted 
roads, the removal and disposal of the rubbish 
he daily creates, the provision of water fit to drink 
and to bathe in, and the hundred and one things 
which somebody has to see to and which the public, 
as taxpayers and ratepayers, have to pay for. To 
sum up, the Public Works, Roads and Transport 
Exhibition is one which must not be regarded as 
appealing to a small coterie only. 

From another aspect the Exhibition is notable 
as being almost the only one in which experts 
meet daily during the period it covers. For the 
whole of the six days a congress of professional 
bodies is held, some 30 papers on a wide variety of 
subjects being read and discussed. Without itemising 
these papers, but to give some idea of the scope 
of the congress, it may be said that members of the 
following organisations are responsible for them: 
the Institution of Sanitary Engineers, the National 
“* Safety First ’’ Association, the Society of Chemical 
Industry, the Association of Public Lighting Engi- 
neers, the Institution of Gas Engineers, the Insti- 
tution of Municipal and County Engineers, the 
County Land Agents’ Association, the British 
Waterworks Association, the Institute of Sewage 
Purification, and the Air Raid Precautions Depart- 
ment. The President of both the Congress and 
the Exhibition, the Rt. Hon. Sir Kingsley Wood, 
M.P., Minister of Health, is to address the delegates 
to the Conference on the afternoon of Wednesday, 
November 17. 

As, at the time of writing, the Exhibition is not 
in a sufficiently forward state to permit of a general 
review of its contents being given, we commence 
this account by describing some of the exhibits 
which will be on view, these notices, in accordance 
with our usual practice, dealing not with complete 
displays but with machines, &c., that are being 
shown for the first time, or which have not been 
previously dealt with in these columns. Further, 
for the reason mentioned above, it has not been 
possible to make any attempt at classification. 

From the comprehensive display of road-making 
machinery to be shown by Messrs. Blaw-Knox, 
Limited, Clifton House, Euston-road, London, 
N.W.1, we select the firm’s “* No. 1OE Roadmaker,”’ 
which has not been previously exhibited. An 
illustration of this machine is given in Fig. 1, 
Plate XXXIV. Although the chassis is here shown as 
being mounted on four broad-flanged wheels, it 
can be fitted with crawler tracks, the machine in 
both cases being self-propelling. The concrete mixer 
in the centre is of the fixed-drum type, and has a 
capacity of 10 cub. ft., plus a 10 per cent. overload. 
The drum is 4 ft. 3 in. in diameter, and is con- 
structed of high-carbon steel. The gear ring is 
formed in one piece, and has teeth 1}-in. pitch by 
13 in. wide. The rollers have chilled treads and 
flanges, and are mounted on Timken bearings. 
The power loader has a well-splayed mouth, the 
opening being 6 ft. wide. It can be hoisted to the 
discharging slope of 50 deg. in about 10 seconds, and 
the hoisting mechanism is fitted with an automatic 
clutch knockout and brake. The outlet of the 
drum opens into a drop-bottomed bucket carried 
on a boom 15 ft. in length and capable of being 
swung in a horizontal plane through an are of 
180 deg. The bucket is traversed along the boom 
by a cable, and discharge is effected by a lever on 
the carriage. The water supply is contained in a 
cylindrical tank having a capacity of 20 gallons 
and carried on the frame supporting the loader gear 
and the boom. The amount of water per batch is 
automatically regulated, and the supply can be 
connected to either side of the machine. Power is 
provided by a four-cylinder petrol engine developing 








20 h.p., housed in a structure resembling a motor-car 
bonnet and having a fan-cooled radiator. The 
engine is equipped with a high-tension magneto and 
an impulse coupling. As will be seen, the whole of 
the controls are arranged in a compact group near 
the engine and are accessible from a small platform. 
The machine weighs complete, as shown, 5-06 tons, 
of which 1-27 tons is accounted for by the boom 
and bucket. With crawler tracks instead of wheels 
the weight is increased by 1-25 tons. As shown 
also, but without the boom, the overall length is 
14 ft. 9 in., the overall width is 8 ft., and the height 
is 11 ft. 3 in. When the loader is hoisted up this 
height is increased by 2 ft. 11 in. 

Messrs. R. H. Neal and Company, Limited, Plant 
House, Ealing, London, W.5, will show a new design 
of concrete mixer which, from its complete enclosure, 
as illustrated in Fig. 2, Plate XXXIV, might almost 
be called an “all-weather” machine. It is of the 
fixed rotary drum type and has an unmixed batch 
capacity of 10 cub. ft. and a mixed batch capacity 
of 7 cub. ft., the output being from 10 cub. ft. to 
15 cub. yards per hour. The chassis frame is an 
integral part of the pressed and welded steel casing, 
which houses the whole of the working parts. The 
engine, it will be realised, is situated to the left, 
and is accessible for starting, &c., by raising the 
roughly-triangular bonnet. It is normally of the 
Lister G.1 petrol type and develops from 6 h.p. 
to 7 h.p. It is mounted on rubber blocks and 
coupled directly to the input shaft of a totally- 
enclosed oil-tight gearbox. This contains the reduc- 
tion gear, Ferodo-lined reversing clutches for the 
drum drive, and the clutch and brake for the loading 
hopper-hoisting mechanism. All the shafts are 
mounted on ball bearings and it is stated that it is 
only necessary to check the oil level in the box 
about every six months to ensure satisfactory 
working of the contained gear. The drum is 
driven by the usual peripheral gear ring and is 
supported on large rollers running on ball bearings. 
A somewhat unusual but effective arrangement of 
spiral blades provides rapid mixing, and the reverse 
for discharge is so rapid that the concrete is delivered 
without any tendency to segregation, while the 
drum is completely emptied. The height of the 
discharge orifice is such that the ordinary barrow 
can be used with the mixer standing on the ground. 
The loading hopper runs on rollers in channel 
guides, which may be lengthened if required. 
Hoisting is effected by a single rope from a winch 
barrel on the exterior of the gearbox. Both 
hoisting and lowering are controlled by a single lever, 
and an automatic cut-out is provided. The water 
tank, on top of the casing, is automatic in operation 
and has a rapid pointer-setting adjustment. The 
road wheels are of pressed steel with dust-proof 
bearings. The construction of the casing and chassis 
result in a weight of only 35 cewt. for the machine. 
Messrs. Neal’s other exhibits will include examples 
of their cranes. These, however, although modified 
in detail, are of the firm’s standard types and 
scarcely call for illustration, but a 1l-ton self 
propelled mobile crane may be mentioned as 
having an ingenious self-tipping skip, thus releasing 
the services of a man normally required for tipping. 

Of the two portable air compressors to be shown by 
Messrs. The Lead Wool Company, Limited, Snod- 
land, Kent, one is a new product, and is a two-stage 
machine with a piston displacement of 130 cub. ft. 
per minute and driven by a compression-ignition 
engine. The output, measured by the British 
Compressed Air Society’s low-pressure orifice test, 
is approximately 107 cub. ft. of free air per minute, 
at a speed of 1,000 r.p.m. This output will operate 
either six to eight Lead Wool caulking hammers 
for spigot and socket pipes, two heavy concrete 
breakers, three clay diggers or one to two rock 
drills drilling to a depth of 6 ft. to 8 ft., or other 
apparatus in proportion. The machine is identified 
by the designation ACD30, and, as shown in Fig. 3, 
Plate XXXIV, the chassis is normally mounted 
on pneumatic-tyred road wheels with leaf-spring 
suspension for both axles. The rear wheels are 
fitted with spring drawbar brakes. The compressor 
is mounted at the rear, and the structure imme- 
diately above the rear axle is an intercooler with a 
cooling fan. The air stream from this fan also flows 
over the compressor cylinders, which have cooling 
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fins and are arranged with their axes inclined to 
one another so that both are equally exposed to the | 
air stream. The low-pressure cylinder is 8 in. in| 
diameter and delivers air to the intercooler at a| 
pressure of approximately 40 lb. per square inch. | 
The high-pressure cylinder is 4} in. in diameter 
and delivers to the receiver at 100 lb. per square | 
inch, the final discharge temperature being about 
200 deg. F. less than that with a single-stage | 
compressor, and the deposition of carbon on the 
internal working parts being almost eliminated. | 
Automatic control is effected by closing the air- | 
inlet valve to the low-pressure cylinder, the engine 
being slowed down at the same time. The engine 
shown in the illustration is a three-cylinder crude- 
oil engine made by Messrs. R. A. Lister and Com- | 
pany, Limited, Dursley, with cylinders 44-in. bore | 
by 5} in. stroke, and developing 27° h.p. at 
1,000 r.p.m. It is coupled to the compressor by 
a detachable-type coupling with no wearing parts. | 
Alternatively, a four-cylinder crude-oil engine made | 
by Messrs. F. Perkins, Limited, Peterborough, can 
be fitted. This has cylinders 4-13 in. (105 mm.) | 
in diameter by 5 in. (127 mm.) stroke and develops | 
35 h.p. at 1,000 r.p.m. The fuel consumption of 
both engines varies between 7 gallons and 9 gallons 
of oil per eight-hour day when the compressor is on 
general work. 

Of the other exhibits of this firm we may mention 
a number of appliances for testing pipes, of which 
two are new designs. That shown in Fig. 9, above, 
is a flange for closing the end of a spigoted pipe main 
when testing a length already laid. The device it 
displaces consisted of a number of straps which 
were placed round the pipe behind the socket 
swelling, long eye-bolts being used to pull up the 
flange—a somewhat complicated arrangement which 
required a considerable time to fit. The new 
device is much simpler and more easily handled. 
It consists of a flat steel flange formed with a groove 
on its inner face containing a rubber jointing ting 
which is pulled up against the end of the pipe. 
To the periphery of the flange is welded a ring, as 
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shown. The joint is made by a number of hook 
bolts passing through the flange outside the rubber | 
ring, the nuts being on the external surface of the 
flange and the heads engaging with the collar on | 
the spigoted portion of the pipe. As this collar i 
shallow and the diameter may vary, the bolt holes 
are made to allow for some play of the bolts, a 
condition which might allow some of the bolt- 
heads to slip. ‘These are, therefore, prevented from 
moving radially outwards by the set screws seen | 
in the flange ring, which are adjusted as required. | 
The resulting joint is quite secure. A second new | 
device is for the more permanent stopping of a 
spigoted pipe. An illustration of it is given in 
Fig. 10, above. It consists of a circular steel dis | 
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The ring and plate, though bolted together, do 


not touch. A vee-section rubber ring is placed 
between them, and when the device is in position 
and the bolts tightened the resulting wedging action 
forces the ring up against the internal surfaces of 
the pipe. The joint thus made will withstand a 
pressure of about 100 lb. per square inch on pipes 
up to 12 in. in diameter without the stopper blowing 
out ; above that diameter, however, it is advisable 
to take the end load off the stopper by means of 
shores. 

Air compressors, both portable and stationary, 
along with a variety of pneumatic tools, will be 
shown by Messrs. Broom and Wade, Limited, High 
Wycombe. From the new exhibits in the former 
class we select for illustration the portable Diesel- 
engined sleeve-valve compressor shown in Fig. 3, 
Plate XXXIV. This has an output of 167 cub. ft. 
of free air per minute, at a pressure of 100 lb. per 
square inch, and has an improved auto-pneumatic 
control system by means of which the engine speed is 
automatically reduced to the idling rate when the com- 


pressor becomes unloaded. The plant is suitable for 


|operating four road breakers, four rock drills, ten 


riveting hammers, or other tools of equal air con- 
sumption, 
tration, is a Broomwade single-stage two-cylinder 


| sleeve-valve machine. The cylinders are 6}-in. bore 


by 5}-in. stroke. The compressor is designed to run 


at a normal speed of between 1,000 r.p.m. and 1,200 | 


r.p.m. It is directly coupled through a centrifugal 
clutch to a 4-cylinder Lister compression-ignition 
engine developing 39 h.p. at 1,000 r.p.m. The 
engine is fitted with the well-known Lister adjustable 
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Messrs. Broom AND WaAbDE, LimitTEp 
consumption is at the rate of 0-43 pint per brak 
horse-power hour on full load. The demand for 
air is, however, seldom continuous for long in this 
type of plant and savings both in fuel oil and lubri- 
cating oil are effected by the use of the control 
system referred to above. 

This device, which is illustrated, 
diagrammatically, in Figs. 12 to 14, on this page. 
functions as follows: The air from the compressor 
receiver is led by way of pipe a through a detach 
able filter 6 to an adjustable spring-loaded governor ¢ 
After passing through this the air enters a receive! 
chamber d, from which it follows two paths. The 
first of these is through the pipe e toa regulator on the 
| suction of the compressor; the second is through the 
| pipe f to a spring-loaded piston g, which is connected 
to the spring of the engine governor in the manne! 
shown in Fig. 12. When the receiver pressut 
rises above the predetermined point the compresso! 
suction opening closes and the piston moves forwart 
and reduces the tension on the governor spring 
The engine speed is then reduced to about 750 r.p.m 
|and the compressor runs light. A fall in receive! 
|air pressure does not, however, restore the full 
load to the compressor at once, although the « ngin 
is immediately speeded up. The air in the receiver 
| chamber d is trapped by a non-return ball valve h, 
| Fig. 13, and has to escape by another path if the 
| suction regulator is to be opened. This escape » 
effected through the leak valve i, Fig. 14, which can 
| be adjusted so as to control the time between the 
|engine regaining its speed and the load coming 
| the compressor. The object of this delayed action 
is to ensure that the full load on the compress0! 


somewhat 











and a steel ring with their edges machined so that | compression device so that it can be readily started | is not thrown on to the engine until this has re 
: . . : | ba , . . anger ot 
a vee-shaped groove is formed round the periphery.|in the coldest weather. The guaranteed fuel! up to its full speed, at which point all danger ‘ 
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stalling has passed. The plant is mounted on a 
chassis 10 ft. 8 in. long and carried on four rubber- 
tvred wheels with a swivelling carriage and draw- 
bar. The total weight is 5,800 Ib., a low figure 
contributed to by the compactness and light weight 
of the sleeve-valve compressor. 

A new 9-ton Diesel-engined road roller will be in- 
cluded in the exhibits of Messrs. Marshall, Sons and 
Company (Successors), Limited, Britannia Iron 
Works, Gainsborough. The machine, in general, 
was described in ENGINEERING, vol. cxliii, page 518 
(1937), but the example there illustrated was fitted 
with a Blackstone four-stroke cycle engine. The roller 
now exhibited is provided with a Marshall horizontal 
single-cylinder cold-starting compression-ignition 
engine and is illustrated in Fig. 5, Plate XXXIV. 
While the previous description may, therefore, be 
taken as applying to the body of the machine, some 
particulars may be given of the engine. The cylin- 
der is 6} in. bore by 9 in. stroke and develops 
20 brake horse-power at 700 r.p.m. The speed is 
controlled by an enclosed governor and can be varied 
by hand-control to rates between 300 r.p.m. and 
700 r.p.m. The fuel consumption at full load is 
0-48 lb. per brake horse-power hour. The injection 
system is of the airless type and is provided by a 
C.A.V.-Bosch injection pump. An efficient oil 
filter is fitted, and the forced-feed lubrication system, 
from a gear-driven pump, is also provided with a 
filter. The air inlet has a filter of the oil-wetted 
fabric type which is easily removed for cleaning. 
The engine generally has been designed for ready 
access to all parts. The cylinder is water-cooled, 
the thermo-syphon type of circulation being 
adopted. The cooling capacity of the radiator, 
which holds about 9 gallons of water, is assisted by a 
belt-driven fan and is stated to be ample for all 
climatic conditions. The transmission is of the 
same nature as that of the machine referred to above. 
Although the roller shown has a weight in working 
order of 9 tons, which can be increased to 9} tons 
by ballast in the rolls, the machine is also made 
in weights of 6 tons, 7 tons and 8 tons. 

An interesting small roller will also be shown and 
is illustrated in Fig. 6, Plite XXXIV. The ex- 
ample exhibited weighs 2} tons and though classed 
as a footpath roller, it is quite large enough for light 
yeneral rolling in road construction, &c. The rear 
rolls are 2 ft. 10} in. in diameter by 12} in. wide 
and the front rolls 2 ft. 6 in. in both diameter and 
overall width. The rolling width is 4 ft. 0} in. 
with an overlap on each side of 3} in., and the wheel- 
base is 6 ft. 2 in. The engine is of the vertical two- 
cylinder, four-stroke cycle compression-ignition type 
with cylinders 4} in. bore by 43 in. stroke. It 
develops 15 brake horse-power at 1,200 r.p.m., and is 
governor-controlled with hand adjustment for speeds 
between 400 r.p.m. and 1,200 r.p.m. The fuel con- 
sumption on full load is at the rate of 0-45 pint per 
brake horse-power hour. The engine is fitted with a 
decompression device which gives easy and certain 
starting by hand. The cylinders are water-cooled 
with a vertical tubular radiator having a fan and 
water pump. The drive from the engine to the 
zearbox is through a flexible coupling and reversing 
is effected by two Ferodo-lined clutches operated 
by a single lever, no disengagement of gears being 
required. This roller can also be supplied fitted 
with a four-cylinder petrol engine with cylinders 
75 mm. (2-95 in.) bore by 102 mm. (4-01 in.) 
stroke, and is made in a still smaller pattern with 
a weight of 2 tons. A Marshall Diesel-engined 
tractor fitted with Dunlop giant low-pressure tyres 
and having a driving pulley power take-off, medium- 
size winch, and an efficient anchor attachment, 
: This machine is fitted with 
a single-cylinder two-stroke cycle engine, operating 
on Diesel fuel oil. 

\s was to be expected, Messrs. Aveling-Barford, 
Limited, Grantham, will show a representative 
range of rollers. These weigh from 15 cwt. for 
footpath rolling and grass rolling to 8 tons for 
general road work. This latter machine does not, 
however, represent the maximum size, as rollers up 
to 16 tons in weight are built. Several machines will 
be exhibited for the first time, one of these being the 
ew “ BD” 4-ton roller illustrated in Fig. 7, Plate 
XXXIV. This machine is driven by a two-cylinder 


will also be shown. 
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speed of 1,100 r.p.m. Transmission is through a 
heavy two-speed gearbox which provides road 
speeds of about 3 m.p.h. and 1} m.p.h. in both 
forward and reverse. Two quick-acting clutches 
between the engine and gearbox enable reverse to 
be effected instantaneously and without shock, no 
manipulation of gears being necessary. The power 
unit provides an ample margin for rolling on the 
steepest gradients to which modern roads are 
constructed. The rolling width is 4 ft. 8} in. 
The front roll is 3 ft. 0} in. in diameter by 3 ft. wide 
and is, of course, divided longitudinally. It is 
underslung in the front fork, the bearings being 
spring-mounted. The rear rolls are 3 ft. 7} in. in 
diameter and four-pinion differential gear is pro- 
vided. All the rolls are of steel plate and there 
are two brakes. Both sides of the machine are 
clear for edge rolling. The details of the machine 
follow generally those of the 2}-ton to 3-ton roller 
described and illustrated in ENGINEERING, vol. cxlii, 
page 5 (1936). 

Three of the smaller rollers are of the petrol- 
engine type; the others, with one exception, are 
driven by compression-ignition engines. The excep- 
tion, which is a new exhibit, is an 8-ton steam roller. 
The engine has a single cylinder with a piston valve 
and develops 12 h.p. at 250 r.p.m., the transmission 
being geared so as to provide two road speeds. 
The rear rolls are 4 ft. 8 in. in diameter by 1 ft. 2 in. 
wide and are fitted with differential gear. The 
front roll is 3 ft. in diameter by 3 ft. 4 in. wide, the 
effective rolling width of the machine being 5 ft. 4 in. 
This type of roller is built up to a weight of 12 tons. 
The display will also include an example of a new 
product, namely, the 2}-cub. yard dumper shown 
in Fig. 8, Plate XXXIV. The hopper has been 
designed so that there are no wells or recesses in 
which sticky material may lodge, this arrangement 
ensuring a clean discharge. The hopper is gravity- 
tipped under normal circumstances, but in cases 
in which this is impossible the tipping can be 
assisted by an ingenious utilisation of the torque 
reaction of one of the brakes. It will be seen that 
the track of the front wheels is exceptionally wide, 
this being adopted in order to give a low centre of 
gravity to the loaded vehicle. The engine, which 
is situated at one side over the rear wheels, is a 
Fordson four-cylinder petrol engine with a cylinder 
bore of 44 in. and a 5in. stroke. Steering and 
control are effected from the rear in the usual 
way, and effective braking is provided. 

As may be inferred from the name of the firm, 
the major items in the display of Messrs. The Liner 
Concrete Machinery Company, Glasshouse Bridge, 
City-road, Newcastle-upon-Tyne, 1, will be concrete 
mixers, of which a representative collection both as 
regards types and sizes will be shown. As most of 
these, however, have been previously dealt with 
in these columns, we select for description a new 
development of the firm, viz., the ‘* Altex ” variable- 
amplitude electric concrete vibrator shown in Fig. 11 
on the opposite page. This machine, which is made 
by Messrs. Vibrators, Limited, and for which Messrs. 
The Liner Concrete Machinery Company have 
just been appointed selling agents, has the valuable 
property that instantaneous adjustment of the 
intensity or amplitude of vibration can be made 
when it is either in operation or at a standstill. 
The machine is, therefore, adaptable to different- 
sized masses of concrete, and can be used equally 
well on shutterings, moulds, vibrating tables and 
vibrating moulds, or it can be used with a spade 
attachment for deep vibration. It is attached to 
the part to be vibrated by the U-shaped bracket 
seen at the top. This is of case-hardened steel and 
is bolted to the part, the vibrator being coupled 
to it by a tempered steel pin through the end 
of which a split pin or piece of wire cn be passed 
to serve as a safety device. The vibrator is 
operated on alternating current, but the speed of 
the motor is not varied to secure different amplitudes. 
On the contrary, it is run at a constant speed, which 
produces 6,000 vibrations per minute. 
Three-phase current is supplied at 37 volts, 50 
cycles, and the consumption at minimum vibra- 
tion is 80 watts and at maximum vibration, 250 
watts. The running cost, it is stated, works out 
on normal work at about }d. per hour, with cur- 





heavy-oil engine developing 16} h.p. at a governed 





rent at ld. per unit. The amplitude is altered 





by the star wheel seen at the right. The central 
dise of the wheel is provided with figures at its 
edge and the desired amplitude is obtained by 
turning the disc until the appropriate figure is 
opposite the vertical bolt on the top centre. This 
bolt is the locking device and its nut is slacked 
back and tightened before and after each amplitude 
adjustment. The body of the vibrator is of Duralu- 
min, and is rustproof and waterproof. The total 
weight is 25 lb. The cable is of a construction 
fitting it for rough usage without rupture or other 
damage. The vibrator may conveniently be run 
from an “ Altex” transformer, which is a neat 
portable apparatus weighing 65 Ib. and is capable of 
dealing with four vibrators simultaneously. The 
primary windings take three-phase current at 
365. volts, 400 volts or 440 volts. The display of 
Messrs. The Liner Concrete Machinery Company 
will also include stone-breaking machines, diaphragm 
pumps, slab, block, brick and tile machines, and a 
range of concrete moulds. 

The horizontal enclosed oil engine illustrated in 
Figs. 15 and 16, page 536, will form one of the varied 
exhibits on the stand of Messrs. Ruston and Hornsby, 
Limited, Lincoln, and is exhibited for the first time. 
The engine is at present manufactured in three 
sizes, the smallest of which develops 17 brake horse- 
power and the largest 29 brake horse-power, the 
example exhibited developing 25 brake horse-power 
at 500 r.p.m. Each engine is given an hour’s test 
of 10 per cent. overload. With good quality fuel 
of not less than 19,000 B.Th.U. gross per lb. the 
consumption does not exceed 0-48 Ib. per brake 
horse-power hour under average load conditions. 
It will be clear from the illustrations, particularly 
the sectional view, Fig. 16, that the cylinder and 
crankcase are not separate castings, but that the 
latter is formed as a rigid rectangular box and acts 
also as a cooling-water hopper. The cylinder liner 
is fitted in this casting, separate castings forming 
the cylinder head and the camshaft gear bracket. 
The camshaft is completely cased in. Two fly- 
wheels are fitted, and when a driving pulley is re- 
quired this is bolted to one of the wheels. The fuel- 
injection system is of the firm’s design and manu- 
facture. The pump is of the spill-valve type and is 
cam-operated through a lever. The governor operates 
through the spill valve. The atomiser, which is of 
very simple design, is entirely automatic in action 
and requires no adjustment. The inlet-valve unit 
can be withdrawn complete so as to provide easy 
access to the exhaust valve, which has a renewable 
seat. The piston is fitted with a floating gudgeon- 
pin, which is lubricated through a central hole in 
the connecting rod. Forced lubrication is provided 
by a chain-driven gear-type pump, for the main 
bearings, connecting rod, and timing gear. An 
adjustable relief valve is fitted. The cylinder walls 
are splash-lubricated. Starting from cold is readily 
effected by hand, but provision is made for using 
a fuse paper, if desired, to assist the initial explosion. 
If, on the other hand, compressed-air starting is 
preferred, the engine can be supplied with a receiver 
charged from it. Other alternatives are the fitting 
of the engine on a strong steel chassis for portable 
work or, when used as a stationary unit, the 
coupling of the water hopper to a tank in order 
to provide thermo-syphon circulation. 

Another new exhibit of Messrs. Ruston and 
Hornsby’s will be three vertical four-stroke cycle 
compression-ignition engines of a simple type so 
that they need only unskilled attendance. Two of 
these are single-cylinder engines, viz., one with a 
cylinder 3} in. bore by 4 in. stroke and developing 
3 brake horse-power at 1,000 r.p.m., and one having 
a cylinder 4} in. bore by 4} in. stroke and developing 
7} brake horse-power at the same speed. The 
third engine is a two-cylinder unit with cylinders 
4 in. bore by 4in. stroke, developing 10 brake 
horse-power at 1,000 r.p.m. These engines are 
particularly easy to start from cold, the compression 
being fully released and the crankshaft turned by 
hand for about three revolutions. Full compression 
is then put on and the fuel pump started when 
ignition takes place. The arrangement permits of 
a symmetrical cylinder head with an open-type 
combustion chamber. The atomiser can be removed 
without draining the water-jacket. The engine is 
governed with hand speed-varying gear, and both 
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Fie. 17. 16-206H.P. Dirse.-Enernep Locomotive; Messrs. Fic. 18. }$/$ Cus. Yarp UntversaL Excavator; Messrs. 
Ruston AND Hornspy, Limiren. Ruston-Bucyrvus, Limirep. 
the governor gear and the valve gear are wholly | serve a number of different purposes. As actually | between the operating drum and the dipper, so that 


enclosed. Forced lubrication is provided by a gear- | exhibited, and as shown in the illustration, the | frictional losses, refitting time and cost of main- 
type pump. It is stated that the cost for fuel and| machine is provided with shovel equipment, the | tenance are all reduced. The drag-shovel will dig 
lubricating oil for these engines works out at! digging height and digging radius of which are | to a depth of 18 ft. 6 in. and has a maximum digging 
ipproximately 0-25d. or 0-33d. per brake horse- | 27 ft. This equipment does not embody rack-and- | radius of 29 ft. The drag-shovel boom is used for 
power hour. pinion movement, but is fitted with a positive} the skimmer equipment. The other two of the 

Two Diesel-engined locomotives are also being| rope crowd, which is smooth working and easily | six adaptations of the machine are a crane and a 
shown by this firm. One of these, a 16-20-h.p.| operated. The shovel boom is of all-welded con-| grab excavator. Both these use a lattice-girder jib. 
engine without a cab, is illustrated in Fig. 17,| struction and has widely spread feet, as the} As regards the design generally, the machine follows 
tbove. The other has a cab and is operated by a | swivelling action is rapid. The bucket is partly | the firm’s practice in their smaller machines. Thus, 
44-48-h.p. engine. The smaller locomotive is a} welded, but has a nickel-chrome cast-steel front | it is mounted on crawler tracks having a ground 
narrow-gauge one, but the larger can be made | fitted with forged high-carbon steel teeth, which | pressure of approximately 9 Ib. per square inch. 
either for narrow gauge or for standard gauge lines} can be ré udily reversed, resharpened or replaced. | The travelling speed is nearly 2 m.p.h., and steep 


for use in shunting. Three speeds in either direc. |'The door forms part of the bucket hinges and is} gradients can be readily negotiated. Its small 
tion are provided in each case. The years are of | curved to give better dumping clearance. Special | dimensions and comparatively low weight enable 
the constant-mesh type, and changing is effected| attention has been given to the trip, which is|it to be transported for long distances on a lorry 
manually by a single lever operating in a gate.| power-operated. The machine exhibited is fitted | or low railway wagon without dismantling. It has 


The whole of the mechanism is totally enclosed| with a three-cylinder Ruston compression-ignition | full circle swivelling and can work in any position. 
und works in oil. The final transmission is by|engine developing 54 brake horse-power at 950 | as it has a low centre of gravity and all the machinery 
interchangeable roller chains to both axles. The |r.p.m., but the design permits a petrol engine or|is behind the centre of rotation. The swivelling 


springing arrangements adopted permit the axles | an electric motor to be fitted, if required. body rotates on the chassis on conical rollers re- 
to move in an are jelative to the driving-sprocket | The dragline equipment includes a new type | volving in a groove. The bevel and all the other 
centre, 80 that heavy wear and tear on an uneven | all-welded boom 40 ft. to 50 ft. long, and a new] gears are totally enclosed in an oil bath or ™ 


track is prevented. design of bucket, also welded except that it is pro-| circulating oil, and all transmission shafts, drums 
A new machine on the stand of Messrs. Ruston- | vided with a manganese-steel lip having cast sockets | and clutch housings are mounted on ball or roller 
Bueyrus, Ltd., Excavator Works, Lincoln, is the | into which reversible teeth are fitted. One of these | bearings. All the clutches are identical in detail, 











weneral-purpose excavator illustrated in Fig. 18, on | buckets is being shown, and though it is lighter than |} so that these parts are interchangeable. 

this page. This is made in two capacities, viz., the | previous examples of its type, it appears to be of | (To be continued.) 

}-cub. yard machine, identified as the 17-K.B., and | ample strength and is stated to be yielding good | 

the g-cub. yard machine, the 19-R.B. The general | results in the field, both from the point of view of Ine Fore pe Paris.—The 30th Paris Internation 
construction of both machines is identical, the only | digging capacity and resistance to wear. The drag- | Trade Fair will take place from May 21 to June 6, 1938, 
difference being in the size of the engine and the | Shovel equipment comprises an all-welded boom of | Ray = des er weyers» ay de yg yt 
‘ , , ike The a ; ” a . rt Set XVe. The head office of the Fair is at 23, Rue Not 
apacity of the bucket. The machine is known as | box section and a dipper combining welded construc- Dame des Victcires, Paris, Ile, and the London Office. @ 


+ universal excavator and can be converted to| tion with steel castings. There is only a single rope ! 17, Tothill-street, 8.W.1. 
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NOTCHED-BAR IMPACT TESTING. 
(Concluded from page 521.) 


We conclude below our account of the discussion 
on notched-bar impact testing, held in Manchester 
on Friday, October 29, under the auspices of the 
Joint Committee of Technical Institutions on 
Materials and their Testing. Last week we recorded 
the remarks made by the first seven speakers in 
the discussion which followed the presentation 
of the three papers on the agenda, and we now 
deal with the subsequent discussion and the con- 
cluding proceedings. 

Mr. E. G. Izod gave the meeting some particulars 
of the manner in which the test bearing his name had 
originated. He stated that, in 1903, he was engaged 
in testing steels for Captain Sankey,at Messrs. Willans 
and Robinson, Rugby, and one day had been asked to 
test a gun barrel which had burst, causing the death 
of two men. Accordingly, he had cut specimens from 
the fractured barrel and from similar sound barrels, 
but had found little difference between them when 
tested by the usual methods. Finally, he had filed 
up two specimens by hand and cut notches in them. 
Placing them in a vice, he had asked an assistant 
to endeavour to break them with a hammer. One 
specimen had broken off “ like a carrot,” while the 
other had taken a number of blows to fracture 
it. In consequence of this elementary experiment, 
he had designed and patented his machine, which 
for some time, however, awakened but lukewarm 
interest. In 1910, he had gone out to South Africa, 
where he stayed for 20 years, during which time 
his friend, Mr. Brearley, had stated that his machine 
had solved many problems in the engineering world. 

Dr. H. J. Gough, stated that opinions with regard 
to the notched-bar test seemed to be divided into 
three camps. In the first were those who were dis- 
satisfied with it as a means for the testing of mate- 
rials and considered that research on fundamentals 
was necessary. In the second camp were those who 
used the notched-bar test as an acceptance test 
and were satisfied with it, stating that they knew 
all about it. In the third camp were those who 
said that, as professors on the subject had stated 
that they did not know what it meant, it would be 
best to have nothing to do with it. Now, from 
experience, a designer knew that for certain parts 
of an engine or structure he required. certain 
materials. He, therefore, tried various materials, 
and if his choice were a fortunate one, the results 
were satisfactory. If manufacturers could produce 
exactly similar materials for subsequent use, there 
would be no need for tests, but, in the present 
circumstances, it was necessary to have tests, and 
the Izod test was a quick test which had arisen to 
meet certain conditions. He was a very poor kind 
of designer, however, who expected to get all the 
information he wanted from a simple test. The 
point had arisen during the discussion that in some 
cases the Izod test was the wrong one to apply, 
while, in others, it was the right one. If the present 
meeting could assign the correct place to be given 
to the notched-bar test, it would have accomplished 
something. 

Professor F. C. Thompson was satisfied that the 
impact test could provide information which was 
not available from other forms of testing. The 
investigation of the old trouble of temper-brittle- 
ness was a sufficient indication of this. In 1914, 
Chappell had investigated deformation in notched- 
bar tests, and had found that there were three quite 
different ways in which a metal might fracture. In 
the first place, it might break in the normal manner 
by deformation through the crystals, thus giving 
the so-called fibrous fracture. In the second place, 
it might break along the grain boundaries, giving 
an intercrystalline fracture, and, thirdly, it might 
break by cleavage through the grains with little or 
no deformation. Little work had been done to show 
which of the last two types of fracture was the more 
‘mportant. The work done in fracturing a test-piece 
occupied three stages. The first constituted the 
work done in starting the crack, the second that 
done in propagating the crack, and the third that 
done in producing deformation in the neighbourhood 
of the crack. Mr. Schuster, h- thought, was on 
sound ground when he insisted on the importance 
of the starting of the crack. 








Mr. J. S. G. Primrose said that the problem before 

engineers was to provide thoroughly tough and reli- 
able steel for important parts in motor-car and 
aeroplane construction, and, provided other physical 
properties were satisfactory, they desired to have 
the steel with a consistently good impact value. 
The very best steel always responded to the appro- 
priate heat treatment, and gave a very high impact 
value accompanied by an entirely grey fracture of 
silky appearance. At the other extreme, decidedly 
bad steel, or wrong heat treatment of a good steel, 
gave a low impact value, with an almost wholely 
crystalline, bright fracture. Somewhere in between 
there were found entire casts of steel which gave 
scattered results, in one place giving high values 
(of the order of 70 ft.-lb. to 90 ft.-lb. in the Izod 
machine), and then quite close to this—sometimes 
within an inch on the same test-piece—there was 
a large drop in impact value (by as much as from 
20 ft.-lb. to 50 ft.-lb.). Further, this lowering of the 
shock resistance was always accompanied by the 
appearance of a crystalline streak across the fracture. 
This streak was not directional, since it occurred 
usually in a middle position of successive fractures 
taken in directions at right angles to one another, 
and it was this wide divergence which was so 
puzzling, and for which an explanation was sought. 
In the majority of cases it was not possible to find 
any physical or chemical difference between the 
two ends of the test-bar, which showed, in one piece, 
the presence and the complete absence of this 
crystalline streak. Even microscopical and spectro- 
graphic examinations had proved inconclusive. 

The chief aim was always to put the steels, of 
whatever chemical composition, into the state in 
which they were most highly resistant to failure 
by fatigue, and while there»might be no apparent 
direct connection between high resistance to fatigue 
and a high impact value, the best in both of these 
properties had always been associated with the 
optimum sorbitic state in the micro-structure of 
the heat-treated steel. The converse always 
applied, namely, a steel giving a short life under 
stress and failing rapidly under fatigue had a low 
impact value and a crystalline fracture. 

Mr. T. H. Turner said that the reporting of 
notched-bar test results to decimal places was 
childish. If these figures were reported to the 
nearest 5 ft.-lb. they might be nearer the truth: 
Cast-iron crankshafts had been mentioned, but the 
remarkable material employed was actually just on 
the border line between cast iron and steel. He 
certainly would not like to use ordinary cast iron 
for a locomotive crankshaft. The McQuaid Ehn 
test had not been mentioned ; nevertheless, uniform 
notched-bar test figures would be obtained if the 
materials employed were of uniform grain size, 

The next speaker, Mr. S. A. Main, said that he 
attached considerable importance to velocity in 
notched-bar testing, and the greatest step in this 
direction had been made in the United States. 
Shocks occurring in service must be important from 
the point of view of velocity, yet the speed of the 
Izod test was 2 ft. per second and that of the 
Frémont test 5-3 ft. per second. Surely, these 
velocities were totally inadequate to determine 
whether or not a material would behave well in 
certain forms of service. In a paper read before 
the recent autumn meeting of the Institute of 
Metals at Sheffield, Mr. D. W. Ginns had shown that 
by using ultra-high speeds in a tensile test the 
elastic range of a steel was much increased, namely, 
up to 100 per cent. In some tests carried out in the 
United States it had been found that a specimen 
tested at a velocity of 250 ft. per second only 
absorbed a quarter of the energy of one tested 
slowly, and it was difficult to understand why that 
should be so. He would like to ask users not to 
specify too high an impact value for their materials 
unless they were certain it was necessary. They 
were right in including the test in their specifications, 
however, as this indicated that they were being 
supplied with uniform materials. In conclusion, he 


would like to emphasise, once again, the desirability 
of recording the angle of bend undergone by the 
test-piece as well as the figure for energy absorbed 
during the test. 

Professor W. Mason said that the cracks in the 
materials which had been exhibited on the screen 
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could be seen because they were coarse. They 
might or might not tail off into molecular cracks, 
which must mean that the atomic cohesion had 
been overcome. Griffiths had found that a crack 
in glass did tail off into an intermolecular crack. 
The rapidity of plastic distortion was very great 
indeed, it being possible to obtain considerable 
plastic distortion in one ten-thousandth of a second. 
Mr. E. W. Colbeck, who spoke next, said that 
he was a strong advocate of the impact test in 
some form or other, and wished to make a 
plea for the standardisation of a round Izod 
specimen. Such a specimen did, in fact, exist, but 
it was not used very much, as engineers seemed 
somewhat suspicious of it. The round specimen 
did, nevertheless, differentiate better between 
materials, especially when used for testing the 
material across the grain. Very often such a cross- 
Izod test gave a good deal more information than 
a cross-tensile test. 

Dr. H. Harris thought that the impact test should 
be correlated with the particular service for which 
the material was intended. In the exe:nination of 
plates he had come to the conclusion that the 
impact test was of little assistance to the metal- 
lurgist. Moreover, specimens from forged pressure 
vessels very frequently gave a low Izod figure, yet 
no one suggested that these vessels were not suitable 
for the service they had to perform. He was there- 
fore left with the conclusion that a high Izod value 
was not essential. Further, he had come across 
instances of very clean weld metal which had given 
low Izod values and of obviously dirty weld metal 
which had given high impact values. The test 
should, in his opinion, not be used as a general test, 
but should be taken in conjunction with the class of 
service for which the material was intended. 

Mr. Macdonald said that the Izod test seemed to 
try to measure two properties, namely, the resistance 
of a material to the start of a crack and the resis- 
tance of the material to the spread of the crack. It 
was not surprising that it measured neither of 
these properties satisfactorily, and an attempt 
should be made to evolve two tests to measure these 
two properties. It was obvious that for pressure 
vessels and crankshafts the impact figure had little 
value. There was no question that the cast iron 
for crankshafts possessed rather remarkable resis- 
tance to notch fatigue. This material, moreover, 
had a low modulus of elasticity and this had the 
effect of reducing the stress induced by mis-align- 
ment. In addition, the heterogeneity of the struc- 
ture had the valuable property of increasing the 
damping value of the material. 

In a brief reply, Professor Southwell said that 
for the purpose of the present meeting he was 
quite content to be in what Dr. Gough had called 
camp No. 1. When he had stated that he believed 
that the purpose of an impact test was to measure 
the resistance to the spre d of a natural crack, he 
was thinking not of a test as it existed at present, 
but of an ideal test. With regard to the second 
camp, it might be emphasised that some practical 
men had said that the impact test was all right but 
that a high value was desirable ; other practical 
men had said that a low value was desirable. 
Both views had been expressed during the discus- 
sion. It seemed therefore that the present was 
not a time when it could be stated that all was 
well with impact testing. Rightly or wrongly, 
their view at Oxford had been that the propagation 
and not the initiation of a crack was the important 
feature of the test. The resistance required in a 
material to oppose the starting of a crack seemed 
to be very nebulous and depended to some extent 
on the shape of the specimen. 

Mr. Schuster, in the course of his reply, stated 
that the moral of Dr. Bailey’s remarks seemed to 
be that instead of testing small specimens, large 
specimens, more comparable with actual service 
conditions, should be employed. Dr. Hatfield 
had mentioned cracks on the treads of railway 
rolling-stock tyres. As he had said, these cracks 
appeared on the outer martensitic layer, but, under- 
neath, the material was not martensitic, and this 
tougher material tended to hold up the cracks. 
He had, indeed, investigated brittle mild steels, but 
it should be admitted that whenever embrittlement 





occurred the material had been a definitely bad 
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steel. With regard to Professor Thompson’s 
question concerning fractures, the answer was that 
in ordinary cleavage failures definitely transgranular 
fractures were obtained. The question of internal 
stress was one of the difficulties confronting modern 
manufacturers. If a particular part were subject 
to fatigue, the internal stress—due to the drastic 
heat-treatment often necessitated by modern engi- 
neering conditions—might cause clinking. With 
regard to Mr. Colbeck’s plea for round specimens, 
he was not anxious to mix up two types of specimen. 
By all means, one or another should be standard- 
ised, but he disliked the idea of having two. 
While the Hounsfield machine was most useful, 
he thought there was always a certain amount | 
of danger in comparing tests which were not quite | 
similar. 
Dr. Harris had implied that the impact test 
had little intrinsic worth, as plates and other 
materials which gave a low Izod value had given 
good service. He quite agreed, as he himself had 
had cases of crankshafts which, although giving 
an impact value of only 3 ft.-lb., had given satis- 
factory service. This, however, was not the point. 
If a crack occurred in the material it was liable to 
sudden failure. When putting boiler plant through 
a hydrostatic test to destruction, failure took place 
gradually when the weld metal was tough. When, 
on the other hand, the weld metal was brittle, the 
boiler was apt to “go off with a bang.” Mr. 
Macdonald had suggested the evolution of two 
separate tests to determine the two properties | 
involved. He agreed that this was the only way in 
which this could be done. It should be remembered, 
however, that if the fractured surface of an Izod 
test piece were examined, some idea of how the 
energy had been distributed could be obtained. 
After stating that Dr. Moser would reply in 
writing, the Chairman, Mr. F. O. L. Chorlton, said 
that many inconsistencies in the impact test had 
been revealed. The influence of velocity, and the 
fact that different results could be obtained in the 
same short test-length, had been emphasised, and 
it seemed that before the test was universally 
accepted a great deal more research would have to be | 
carried out. The present discussion would give | 
indications of the directions in which that work | 
should be conducted. The meeting closed with a| 
vote of thanks to the President, Council and secre- 
tary of the Manchester Association of Engineers, | 
proposed by Dr. Gough and seconded by Mr. R. H. H. | 
Stanger. | 


| 
| 
| 














FLANGED PIPE JOINTS FOR HIGH | 
PRESSURES AND TEMPERATURES. | 
By R. W. Batiey, D.Sc. | 


(Continued from page 492.) 


Part Il.—Creer BEenaviour. 


Exastic conditions have an important place in 
the behaviour of a part operating under creep 
conditions, especially when creep takes place under 
diminishing stress at the expense of elastic strain, 
as occurs in the case of bolted joints. In all cases 
the removal of load would result in a change of 
stress and of deformation equal to what would be | 
associated with elastic conditions. 





Qualitatively, however, it will be seen that because 
the permissible diametral creep of the pipe wall is 
substantially greater than is allowable in the wall 
adjoining the flange, creep of the pipe wall tends 
to deflect the flange in the direction in which it is 
deflected by the bolt loading, and therefore the 
pipe wall assists the bolt loading in causing creep 
of the flanges. The flange fillet, taken to extend 
to the bore, reinforces the flange. Analysis indi- 
cates, in the case of the 8-in. bore B.S.I. Table T 
joint, that this reinforcement just about counter- 
balances the effect of the pipe wall. This is 
probably a safe relation for most joints where there 
is a fillet corresponding to that taken for the 8-in. 
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In the case of | joint. Consequently, for practical purposes it is satis- 


creep under diminishing stress the elastic strain | factory to consider the resistance to creep of the 


available in a system at any time is that corre-| 


sponding with the loading at the time, but under 
elastic conditions. Consequently, the results of the 
analysis for the elastic case made in Part I have 
application, in the respect just stated, to the creep 
case, 

An important difference occurs between the 
elastic and creep behaviour of a flange in one with 
a pipe which should be noticed at once. Whereas 
in the elastic case the pipe wall reinforces the flange 
against deflection, in the case of creep when the 


pipe is under pressure it will generally operate in | 
! ss . . 
an extent as to minimise greatly the influence of 


the reverse sense and assist the creep of the flange. 
It is true, of course, in the elastic case that loading 
the pipe wall by fluid pressure causes a deflection 
of the flange. The flange, however, is reinforced by 
the pipe wall against deflection when the bolt 
loading is superimposed. Analysis of the behaviour 
and effect of the pipe wall in influencing the creep 
of the flange is dealt with in an appendix, which 





should be referred to for quantitative information. 


flange in one with the pipe as represented by the 
resistance of the flange taken to the bore acting by 
itself; but the corresponding elastic behaviour 
will, of course, be in accord with the analysis given 
in Part I. 

In analysing the creep of a rectangular flange 
the procedure followed in the elastic case requires 
modification. Owing to creep being proportional 
to a high power of the stress, and because hoop stress 
makes the principal contribution to deflection, the 
presence of bolt holes increases the creep in the 
region of the bolt holes due to hoop stress to such 


shear stress upon the creep of the flange as a whole, 
and therefore the influence of shear stress will be 
neglected. Evidently the creep deflection of the 
flange will be less than if the conditions existing at 
radial sections of the flange through bolt holes 
characterised the whole of the flange. It will be 
taken that the relationship between the two is the 
same as for the creep of a corresponding drilled 
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strip in tension compared with that of an undrilled 
strip equal in width to the net width through the 
bolt holes of the drilled strip. The distribution of cir- 
cumferential stress Z in a plain ring will be taken 
as the basis for the case of a drilled flange, and in 
arriving at this distribution the influence of the 
radial stress Y will be neglected as before. Under 
creep conditions the shear stress would influence 
the creep rate occurring in the direction of the 
hoop stress. However, it need not be taken into 
account in view of its relative unimportance in the 
practical case of a drilled flange. 

Stress and Deformation of a Plain Ring of Heavy 
Rectangular Cross-Section. Circumferential Stress.- 
The same notation will be used as for the elastic 
case, with the exception that instead of Poisson’s 
ratio the equivalent ratio for creep under simple 


tension is 2. Also, instead of an elastic strain + 


there will be a creep strain of AZ”. 
As for the elastic condition, approximately, 


<= AZ" 
= 
o - 2 . Zz 
giving ur! = constant 


It will be taken that when r = ry, i.e., at the bore, 
u is proportional to zx, the distance from the radial 
centre line of the flange cross-section, or, as before, 
it is represented by u, = x 0, and generally 
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If, as before, f, represents the maximum hoop 


stress, which occurs whenz = Dat the bore radius r,, 
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Equation (32) gives the approximate hoop stress 
at any point in the ring cross-section. 
Moment of Resistance of Cross-Section.—Moment 
of resistance of cross-section 
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= applied moment per radian. 
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If the stress were uniform on each side of the 
neutral axis (O Y in Fig. 1, page 364, ante) and of 
magnitude f,, the moment of resistance would be 


4 . T] 
- 7) x J, Itis convenient to express 


given by (r, 
the actual moment of resistance as a fraction K, of 
this moment of resistance, where 
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Fig. 1] gives values of K, for different values of | gives 


"3 


"9 he effect of the bolt holes can be taken into 
3 


um 
. . r 
account simply by assuming that the stress (7) Si} 


at the radius r, of the bolt circle applies over 
the whole diameter of the bolt hole. The moment 
of resistance of the material at the bolt hole is 
then given by 





2n r; 
In-l (2) « % 
which, for » = 6, is 
1 
12 /r,\* a L2y, 
13 (: ) _ 
where d is the diameter of the bolt holes. 
For the drilled flange therefore, moment of 
resistance of the flange cross-section 
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Negligible error is introduced in the value of K, 
by replacing 7, in equation (34) by 7, and thereby 
a more easily represented relationship is obtained. 
Fig. 12 gives values of K, obtained by this approxi- 
mation. 

Deflection.—The creep deflection is most directly 
obtained by equating the work done by the loading 
to that found for the material of the ring. (It 
may be noted that the overall axial thickness of the 
ring does not change under creep, owing to the fact 
that strain affecting the axial thickness on one side 
of the neutral axis counterbalances the correspond- 
ing strain on the opposite side.) 

Work done per unit volume of material in unit 
time under a tensile stress Z is AZ"*!. Similarly 
work done for a plain ring 
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which, from equation (32), 
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which, for n = 6. 
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It » is the creep deflection at the bolt circle in 
unit time, or creep rate of the flange, the work 
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(lone by the loading is given by W y or = multi- 
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plied by moment of resistance of cross-section, | 


‘8 will be seen from what follows equation (33). 
Equating the two expressions for work 
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Equation (37) gives the approximate deflection 
creep rate at the loading circle (ie., approximate 
on account of the initial simplifying assumptions 
made) of a plain ring. 

Allowing for the bolt holes as a continuous annulus 
of mean radius r, and radial width d, the work 
done on the plain ring, corresponding with this 
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material is given by the same integral as for the 
plain ring but with r taken between the limits 
d 


's rz 


This gives: Work equivalent to bolt-hole annulus 
of plain ring 
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Proceeding as for a plain ring, the work done is 
» 
also given by 7) x (moment of resistance), i.¢., by 
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| Equating the two expressions for work, a value 
of the deflection creep rate for the conditions 
assumed, i.e., bolt holes represented as an annulus, 
is obtained. The actual deflection creep rate will 

|be a fraction v of this hypothetical value and is 

given by 

| 8n*a 
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Making the approximation of replacing r, by 
ry, Which is fully justified, and taking » = 6, the 


| value of K, is given by 
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(40) 
| Values of K, as given by equation (40) are shown 
by Fig. 13 for different values of the ratio “*. 


r 
| Values of v have been obtained by means of a 
jlimited number of creep tests upon drilled and 
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| undrilled mild-steel strip. The tests were made at 
500 deg. C. under a stress of 6 tons per square inch 
at the bolt holes. The ratio of the creep of a drilled 
|specimen to that of an undrilled specimen in the 
|same time, the mean tensile stress through the 
| bolt holes being the same as the tensile stress for the 
|undrilled specimens, gave the ratio » shown by 
| Fig. 14. There is some scatter of the points, which 
| incidentally is very difficult to eliminate in com- 
| parative creep tests, but the lines drawn, it is 
thought, give satisfactory values of v. 
| It will have been noticed that the ratio v does 
not quite correspond with the ratio 4 used for the 
elastic case. Actually, a vaiue of A for the creep 
case, expressed as for the elastic case would be 
given by 
mae (ser Width of test piece chore)” 
Net width of test piece through holes/ * 
Writing c for the tensile creep strain rate for the 

flange material under a tensile stress f, the deflection 
creep rate is given by 








2arne 
y = v K; - cL: 


| The angular creep rate 6 of A B, i.e., of the flange 
at its bore is given by cas and therefore also 


y =vK,a6 


(41) 





Y 2 
| » K,a ee a 
| By means of equations (35) and (41) the deflection 
|creep rate y at the bolt circle of a single flange 
| can be evaluated in any case when the tensile 
creep rate c of the material at a stress f/, is known. 
It is more important, however, to utilise the results 
obtained by analysis of the elastic and creep 
behaviour of a flange to investigate the life of a 
joint. 
(Z'o be continued.) 








RESEARCH ON CAST IRON. 


AMONG the several fundamental investigations which 
| have been actively pursued for some time past in the 
laboratories of the British Cast Iron Research Associa - 
tion, at Birmingham, is that concerned with graphite 
refinement in cast-iron. We have dealt with the main 
features of this process in our columns on several 
occasions, and it will be remembered that it depends on 
the observation that, by dissolving from 0-1 per cent. 
to 0-2 per cent. of titanium in, and bubbling carbon- 
dioxide gas through, a melt of cast-iron, the graphite 
structure of all hypo-eutectic grey irons is completely 
refined. The progress made during the past year with 
the application of the process in practice is referred to 
at some length in the sixteenth annual report of the 
Association for the year ending June 30, 1937, which 
was presented and unanimously adopted at the annual 
general meeting held on November 4 at the Hotel 
Victoria, London, W.C.2. It is stated in the report that 
attempts have been made to apply the process to the 
cupola furnace, and that for this purpose a small 
experimental cupola has been built. The problem, 
when attacked along these lines, however, has proved 
to be one of extreme difficulty, and although definite 
progress is stated to have been made, further research is 
necessary to elucidate a number of points. In view of 
the strong theoretical possibility, referred to in the last 
report, that the change is associated with the presence 
of non-metallic inclusions in the melt, a good deal of 
work has been done on the separation and analysis of 
inclusions in cast irons. Both the alcoholic-iodine 
method, recommended by the Oxygen Panel of the 
Iron and Steel Institute Heterogeneity Committee, and 
the chlorine method have been employed, and it is 
pleasing to note that this difficult and delicate work is 
being carried out in close conjunction with other 
laboratories in this country which are working on the 
same problem. The application of the graphite refine- 
ment process to the production of ingot moulds for 
steel ingots, has also been made on a commercial scale 
at three steelworks, and the results are now under 
examination. 

The investigation on aluminium cast irons, which 
was begun last year, has been steadily carried on, and 
it is of interest to note that it is now practicable to 
produce sound cast irons containing aluminium, 
possessing good mechanical properties and showing 
such resistance to heat at elevated temperatures as to 
justify extended trials. These irons, in fact, appear to 
have unusually high strength at elevated temperatures, 
and the determination of the properties of a series of 
aluminium cast irons, containing up to 7 per cent. of 
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aluminium, is being put in hand. A further branch | 
of the Association’s work on high-duty irons concerns | 
the examination of a complete range of materials con- 
taining 1-5 per cent. and upwards of carbon, both plain | 
and alloyed, and heat-treated where this is necessary | 
to secure the best properties. This investigation has | 
been undertaken recently at the request of the Institu- 
tion of Mechanical Engineers, the object being to 
establish the whole of the mechanical properties and 
data required for the use of such irons in engineering 
applications. Accordingly, arrangements have been 
made for special mechanical tests to be carried out by 
Dr. H. J. Gough, F.R.S., in the Engineering Department 
of the National Physical Laboratory. 

The balanced-blast cupola continues steadily to grow 
in favour. The total number of installations made, or | 
under construction, when the report was written, was | 
175, these having an aggregate hourly capacity in 
excess of 1,200 tons. Fifty installations have now 
heen made or are being constructed overseas. The 
average size installed has a capacity of 7 tons per hour, 
but they range from furnaces of 21-in. diameter, 
yielding 1-8 tons per hour, to units of 66-in. diameter, | 
vielding 17-8 tons per hour. The value of the fuel saved 
by these installations, apart from other advantages, it 
is claimed, may be conservatively estimated at 25,0001. 
perannum. The report states, moreover, that there is 
ground for believing that from one-fifth to one-fourth 
of the cast-iron now used in Great Britain is melted in 
the balanced-blast cupola. This includes both light 
and heavy castings, malleable cast-iron, refined pig- 
iron, and the melting of metal for steel castings in 
converters. 

The financial position of the Association, as set out 
in the report, is sound. The total income for the year 
ending June 30, 1937, was 16,405/., and the credit 
balance on the year’s working, 1,494/. The subscrip- 
tions qualifying for grant from the Department of 
Scientific and Industrial Research enabled a grant of 
5.7601. to be earned, out of a possible grant-—under the 
present quinquennial arrangement—of 8.5001. In 
commenting on the position at the lunch which followed 
the annual meeting, the Earl of Dudley, President 
of the Association, stated that the income for the | 
past year was the highest recorded in the history of the | 
implied a correspondingly higher 
degree of activity After some months’ deliberation, 
however, the Council had decided that the time had 
arrived to ask the industry to put the Association on a 
satisfactory footing as far as equipment was concerned. 
Che apparatus and equipment should not be merely 
ulequate in variety, but should be the best of its kind. 
Brietly, the Council envisaged a scheme which would 
cost between 30,0007. and 40,0001. By arrangement 
with the Department of Scientific and Industrial 
Research, he believed that contributions for this 
purpose would be treated as grant-earning. The 
scheme on which the Association was at present working 
with the Department permitted a larger grant to be 
earned than was possible with the present income, 
und in the middle of 1939 a new five-year period 
would open. If members of the Association were 
prepared to furnish a sum roughly equivalent to double 
their normal annual subscription, preferably, but not 
necessarily, spread over a period of years, the aim in 
view would be accomplished, for this should yield a 
sum of 15,0001. In conclusion, he emphasised the 
valuable work done by the British Foundry School 
in supplying technically-trained foundrymen who 
could apply, in the industry, the results obtained 
by the Association He would welcome the advent 
of an adequate number of nominees from the industry 
to take this one-year full-time course. | 

Viscount Falmouth, who represented the Department | 
of Scientific and Industrial Research, pointed out} 
that, under the present arrangement, the Association | 
could earn a further grant of 2,000/., and he hoped that | 
in the next two years, during which this arrangement 
remained in force, the Association would be in a 
position to secure this additional sum. He warmly 
commended the President’s appeal and hoped that 
it would receive the support it deserved. In proposing 
s vote of thanks to the President, Mr. Walter F. Higgs, 
M.P., M.1.E.E., said that we, in this country, manu- 
factured a large number of products under licence. 
Chis indicated that certain other countries were 
technically ahead of Great Britain in various directions, | 
and it was only by combined research that this state of | 
affairs could be altered. While Government aid was 
of importance, the support of business men in the 
industry was very necessary. The vote of thanks was 
seconded in a brief speech by Mr. C. W. Bigg, President 
of the Institute of British Foundrymen, and supported | 
by Dr. Harold Hartley, Chairman of the Council of 
the Association, who stated that the planned develop- | 
ment of the industry did not depend merely on labora- 
tory experiments. Without the aid of trained men | 


\ssociation, and 


the foundry industry would certainly not advance ; 
on the contrary it would have difficulty in maintaining 
itself. The British Foundry School had been established | 
for the express purpose of training men for executive 
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positions in the industry and he cordially endorsed ; 
the President's appeal to members to make the greatest | 
possible use of this activity. 

While the President, in his speech at the lunch, | 
emphasised more particularly the need for improving | 
the equipment and apparatus of the Association, we | 
note from the report that the matter of increased | 
received attention. The | 
report states that for some years no department has | 
shown a greater need for growth than the melting shop. | 
It is called upon to produce test bars and castings for | 
the research programme, and, to some extent, trial | 
castings for development. The somewhat limited | 
area hitherto available for this work, however, is now | 
being enlarged, as, during the year, the Council has 
acquired a new shop adjacent to the headquarters | 
laboratory. This, which has an area of 2,500 sq. ft., 
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is being equipped with the necessary furnaces, sand 
mill, and other equipment, for producing experimental 
castings and test bars. 





10-TON ALL-STEEL STEAM CRANE 
OF WELDED CONSTRUCTION 


An interesting and important development in the 
design and construction of steam cranes has been 
effected by Messrs. Joseph Booth and Brothers, 
Limited, Union Crane Works, Rodley, Leeds, and 1s 
illustrated by the photographs reproduced on this and 
the opposite pages. This crane is of all-steel, all-welded 
construction and is intended to suit the heavy-duty 
conditions experienced in steelworks, &c. It may be 
explained that Messrs. Booth have been experimenting 
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with this method of construction for some years, but 
have hitherto found it difficult to produce a design 
which would enable the additional cost to be offset by 
saving in other directions. It will be clear that the saving 
in weight, which is an important desideratum in many 
applications of welding, is of no advantage in crane 
design. since any weight saved in the crane structure 
has to be restored in the form of ballast to ensure 
stability, and the space available for the accommodation 
of ballast is limited. It was realised, however, that if 
the crane could be constructed as a two-piece unit 
consisting of the carriage and superstructure, thus 
cutting out the sub-assembly of relatively small parts, 
4 considerable saving in the production costs would 
result. Experience -was needed in the design and 
technique of welding in this particular application. and 
various designs were worked out and constructed which, 
although quite sound and reliable, did not prove 
particularly economical from the point of view of 
production. As a further improvement in crane design 
it Was desired to eliminate the troubles due to the failure 
to provide sufficient margin for wear, bad lubrication, 
breakages resulting from the extensive use of cast iron, 
‘nd bad connections between mechanical and struetural 
parts 

It is claimed that all these requirements have been 
successfully met in the new design, which has proved 
So satisfactory that it is anticipated that in due 
reer all models will be built on this as a basis. 


use of mild steel] in place of castings and with respect 


© assembly, these savings being sufficient to cover the 


additional cost. of welding. With reference to wear 





avings are effected in production costs due to the | 


UNDERCARRIEAGE IN INVERTED POSITION. 


and lubrication, it should be mentioned that the engine 
shaft is 4 in. in diameter at the bottom of the splines 
and is supported in four bearings ; no feather keys are 
used for the sliding gears and clutches. The engines 
are of standard type and the steam cylinders are 
lubricated by a Wakefield mechanical pump. Stephen- 
son-link motion is employed, the wearing parts being 
hardened by Nitriding, and all pins and links being 
fitted with grease-gun nipples. Spirex steam traps are 
employed in place of the usual drain, cocks, and it is 
claimed that since the water is removed from the 
cylinders as soon as it is formed, cylinder wear is 
considerably reduced. The welded superstructure 
employed avoids bad connections and the all-steel 
construction eliminates the breakages that occur with 
cast iron. 

The makers point out that the use of welding, while 
| ensuring a particularly rigid structure, enables a neat 
and clean exterior design to be produced, as will be 
clear from the general view of the crane reproduced in 
Fig. 1. It will also be seen from this illustration that 
the driving position has been arranged in front, this 
being, it is pointed out, the only position from which 
the operator can have a clear view of the load. The 
lifting capacity of this crane is 10 tons at a radius 
of 16 ft., and 3 tons at 30 ft. It is fitted with a two- 
speed hoist for lifting 10.tons at 70 ft. per minute. and 
5 tons at 140 ft. per minute. In slewing, a complete circle 
is turned through in from 2 minutes to 3 minutes, and 
derricking through the full range occupies 40 seconds. 
| The travelling speed is 350 ft. per minute. Power for 
all operations is supplied by a steam engine having 
two cylinders of 9-in. bore with a stroke of 12 in., 
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steam being supplied by a vertical boiler 4 ft. 3 in. 
in diameter and 8 ft. 6 in. in height, the working pressure 
| of which is 120 lb. per square inch. The total weight 
| of the crane, including 10 tons of loose ballast, is 
48 tons. 

As will be seen in Fig. 1, the jib is riveted, 
|as it was not considered that any economy would 
result from welding in this particular case. The tail 
ends of the derrick ropes are anchored to a safe-load 
| indicator, which is now compulsorily fitted on new 





|eranes operating under the Building Amendment 
Regulations. The lifting capacities above mentioned 


are all free on rails, but telescopic blocking girders are 
provided for additional support when the crane is 
lifting on a bad track. Hand screws are provided to 
take the load off the springs, as shown in Fig. 3. 

Figs. 3 and 4 show the undercarriage in the upright 
and inverted positions, respectively, and from these its 
construction can be followed. It should be noted that 
the only bolts employed are those for attaching parts 
requiring adjustment or renewal. Fig. 4 shows the 
travelling gear brackets. The bracket base is a forged- 
| steel block welded to the carriage, forged-steel caps 
being let into the latter and bored out in position. It 
will be noticed also that the axle spur gears are of the 
split type, so that they can be replaced without 
removing the track wheels from the axles. In slewing, 
the upper structure turns on a live-roller ring clearly 
shown in Fig. 3, the roller path and rollers being of 
steel. The centre-pin nut is easily accessible for inspec- 
tion and adjustment. Fig. 2 shows the hoisting and 
| derricking gear, and from this it will be seen that the 
| engine connecting rod and eccentric gear are entirely 
closed in, as also is the gearbox. The latter does not 
|} take any direct stress due to the load on the jib, but 
|has been made of sufficient strength to give extra 
| rigidity to the structure and thus to prevent vibration 
| when the engine is running. 

Lubrication is on the dry-sump principle, a sump 
| being formed by a well at the bottom of the gearbox. 
| Oil is circulated by an eccentric-driven pump supply- 

ing the oil to a main header pipe, from which pipe 
| connections are led to the various feed points. The 
| pump delivers more oil than can be passed through the 
| distributing pipes, the excess being by-passed through 
|a spring-loaded relief valve, which is adjustable so 
| that the pressure in the main header pipe can be 
regulated to suit requirements. Surplus oil drains 
back to the sump and is filtered and re-circulated. 
The filter can be withdrawn for inspection and 
cleaning without dismantling any other parts, and, if 
necessary, without stopping the crane. The pump 
is bolted on to a machined facing which forms a 
joint between the pump and the supply pipe; with 
this exception there are no external joints in the 
lubrication system. 4 








It should be noted from Fig. 2 
that inspection covers are provided on top of the 
gearbox, so that all parts can be examined without 
removing the cover as a whole. There is also a hinged 
door on the engine cover giving easy access to the 
connecting rod, but the whole cover can be removed 
bodily when repairs are necessary, by undoing four 
bolts. By removing the gearbox cover, the shaft can 
be lifted out and the bearings adjusted as easily as 
on the original standard cranes, and by slewing the 
crane at right-angles to the track the valve-chest covers 
can be inspected from the track level. By removing 
the valve-chest covers the valve faces can be scraped 
up in position, which was not possible with the earlier 
types of crane. 

In conelusion, we may mention that the makers 
state that the crane described above is by no means 
an experimental model. The design has been gradually 
worked out over a period of ten years, and most of the 
special features have been embodied one at a time in 
different designs during that period. The experience 
obtained in this way has been incorporated in the 
present design. 








British STANDARD ELecTrriIcaL InstRUMENTS.-The 
British Standards Institution, 28, Victoria-street, Lon- 
don, 8.W.1, has issued the fifth revision of Specification 
No. 37, dealing with electricity meters, and the third 
revision of Specification No. 89, referring to ammeters, 
voltmeters, wattmeters, and frequency and power-factor 
meters. In the former, the limits of error have been 
reduced wherever possible, and specific provision has 
been made for long-range meters, namely, whole-current 
single-phase meters having current capacities up to 
twice the marked current. Provision is also made for 
meters intended to operate over a range of voltages. 
Moreover, the 20-ampere and 25-ampere sizes of meters 
have been replaced by the 25-ampere size, and a 6,000- 
ampere meter has been added to the list of standard 
ratings. In the revision of specification No. 89, second- 
grade instruments have been excluded, while the limits 
of error for sub-standard and first-grade instruments 
have been reduced wherever possible. More specific 
provision than was the case in the previous edition, has 
now been made for the thermocouple, electrostatic and 





rectifier types of instrument. The price of copies of each 
specification is 2s. 2d. post free. 
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PERSONAL. 


On page 514, ante, we recorded that the business of 


Limtrep, Derby, had heen transferred to Glasgow by 
Messrs. L. Sterne anv Comrany, Limrrep, who acquired 
control of this firm some three years ago. We now learn 
that the works and plant of the Haslam Foundry, at 
Derby, have been purchased by Messrs. Tuos. W. Warp, 
Limrrep, Albion Works, Savile-street, Sheffield. 

Mr. H. A. 
appointed principal assistant secretary, and Mr. T. 
Lindsay, assistant secretary, of the Ministry of Health. 

Messrs. Huon J. Scorr anp Company (BeLFast), 
Limrrep, Volt Works, Ravenhill-avenue, Belfast, have 
opened a branch office and stock depot at 24, Fountain 
street, Manchester, 2. They are also now completing a 
large extension to their works, necessitated by the 
increasing demand for their products from both home 
and export markets. 


Dr. L. B. Hunt, M.Se., A.R.C.S., for the past two and | 


«a half years editor of The Metal Industry, has resigned 
to take up the appointment of technical manager to 
Messrs. Mallory Metallurgical Products, Limited, pro- 
ducers of hard high-conductivity alloys, Waddon Factory 
Estate, Croydon, Surrey. 


Mr. D. McConnett bas been appointed chief designer, 
wd Mr. H. Writs chief testing and experimental 
engineer, to Messrs. Specialloid, Limited, Friern Park, 


North Finchley, London, N.12 


Messnus. D. ANDERSON AND Son, Lowrrep, Park Road 
Works, Stretford, Manchester, inform us that their 
subsidiary company, Messrs. Anderson Gypsum Pro- 


duets, Limited, formed recently to market their Silver 
Seal plaster boards, is proceeding with the erection of 
modern plant for the manufacture of plasters and other 


xypsum products on the site of the company’s gypsum | 


deposits near Bunny, Nottingham 

Mr. Stuart Camppenc., who has recently been ap- 
pointed to the staff of Messrs. British Timken, Limited, 
Cheston-road, Aston, Birmingham, after spending | 
«a considerable training period in England and the United 
States, will act as resident service engineer for his firm in 
\ustralia and New Zealand 

Mr. H. SHANKLAND, of Messrs. The Dunlop Rubber | 
Company, Limited, has been appointed chairman of the 
publicity committee of the Engineering and Hardware 
Seetion of the British Industries Fair, at Birmingham. 








CONTRACTS. 

Messks. Toe Generar Evectrie Company, Limerep, | 
Maynet House, Kingsway, London, W.C.2, have received | 
an order for electric fans to be installed in the Palace of | 
H.M. The King of Saudi Arabia, at Mecea. The order | 
includes thirty 56-in. direct-current ceiling fans of the 
Malaya type, and thirty 16-in. direct -current table fans. 
MARRYAT AND Scorr, Luurrep, 75, Clerken- | 
London, E.C.1, have secured the contract | 
lift installation at the Valletta Hotel, 


MEsska. 
well-road, 
for the complet: 
Maha 

Messrs. Bastian AND ALLEN, Limirep, 24, Bedford- 
square, London, W.C.1, have supplied a 200-kW electrode 
thermal-storage plant for the reeently-opened electricity 
offices and Willesden. They have also | 
= ided a 200-kW boiler installation for heating the new 
Vorksop Museum and Library, and a 600-kW thermal. 
storage system and a 60-kW boiler for hot-water supply 
at the Worksop Co-operative Society Building. 


showrooms at 








Evectuiciry Sure.y ts New Sovran Wankes.—A 
publication which we have received from the Electricity | 
Advisory Committee, Department of Works and Local | 
Giovernment, New South Wales, gives financial and tech. | 
nical details of the various electricity supply undertakings 
in that part of the Commonwealth of Australia. These 
number 110, three being under the control of the Sydney, 
St. George and Clarence River County Councils, respec- 
tively, 25 being municipalities and the remainder shires. | 
The outputs vary from 428,600,000 kWh in the case of 
Sydney to a few thousands in the case of aome of the 


smaller municipalities. ' 
7 | 

Barrisnh STANDARD On SWITCHES AND CrReWrr- 
Breakers. The British Standards Institution has | 
recently issued a revised edition of their Standard 
Specification for Oil Switches and Circuit -Breakers 
(B.S. No. 116). This is in two parts, one dealing with 


three-phase oil circuit-breakers with breaking capacities | 
up to 500 MVA, and single-phase oil cireuit-breakers, | 
oil switehes and oil isolating switches; and the other | 
with three-phase oil cireuit-breakers with breaking 
capacity ratings exceecing the above figure. The | 
smaller size of circuit-breaker is visually type-tested on 
the basis that its recovery voltage approximates to the 
rated service voltage and the specification, which con- 
forms with the rules for short-circuit conditions of the 
1.E.C. specification, is drawn up on this assumption. | 


ENGINEERING. 


TENDERS. 


| We have received from the Department of Overseas 
Messrs. Hastam Founpry anp Enoineertnec Company, | Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of the undermentioned tenders, the closing dates o 


which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 


reference numbers given. 


Air-Conditioning Plant tor the automatie telephone 
on, Johannesburg, and at Brakpan, 
pe Monrmorency, O.B.E., has been | Witwatersrand. Public Works Department, Pretoria ; 


exchanges at Kensin 


December 9. (T. 27,795 /37.) 


| supply and one belt-driven centrifugal 
| electric water-level indicator. Public Works Depart 
ment, Wellington, N.Z.; December 21. (T.Y. 27,783/37. 
December 8. (T.Y 


Council, 
7,975/37.) 


| City 
ie 


Johannesburg ; 


| Harbours, Johannesburg ; 17, 1938. (T 


27,979/37.) 
Potential Transformers, two 66,000/110 volts, three 


January 


phase ; 
phase; and five 
50-cyele 200 volt-amperes. 


| of Victoria, Melbourne ; December 7. (T. 27,958/37.) 


Machine Tools, comprising a planing machine (for 
rilling machine, and a planing 
Ministry of 
| Public Works, Aswan Reservoir Department, Egypt ; 


metal work) a radial 
and thicknessing machine (for woodwork). 


| December 11. (T.Y. 27,968 /37.) 
Are-Welding Set, portable, single-operator 


wensland Railways Administration, Brisbane ; 
(T.Y. 28,005 /37.) 


Qi 
ary, 3, 1938. 
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Timbers. Part 2. Brown Mallet (Eucalyptus astrin- 
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for Scientitic and Industrial Research. 
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net.] 
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Technical Paper No. 1. The Curling of Flush Bound 
Book Covers. By G. Macpoveat.. London: Offices 
of the Association. 








New Havt on Great Western Ramway.—A new 
halt at Mickleton, between Campden and Honeybourne, 
on the Oxford-Worcester line of the Great Western 
Railway, has been opened. 


EXTENSION TO Frrrine-Our WHarves, BAaRROW-IN- 
Furness.—The two Peninsular and Oriental Company's 
liners 8.8. Stratheden and S.S. Strathallan, the former 
launched, it will be remembered, on June 10, and the 
latter on September 23, are at present being completed 


In the larger sizes of circuit-breaker the recovery voltage | at the Buccleuch Dock fitting-out wharf of Messrs. 


is usually less than the rated service voltage and the 
specification relating to them also conforms to the 
L.E.C. specification, except in respect of the actual values 
of recovery voltage, power factor and direct -current 
component. Appendices dealing with service conditions, 
selection of standard oil circuit - breakers, and the measure- 
ment of power factor, recovery voltage and short-time | 
current, are contained in each part of the specifications, 


Vickers-Armstrongs Limited, Barrow-in-Furnees. The 
Devonshire fitting-out wharves are occupied by 
Argentine warships and other craft. With a view to 


extending the existing fitting-out facilities, the company 
| has now secured an additional 1,500 ft. of dock frontage 
| to Buccleuch Dock, adjacent to the existing berths, and 

is constructing additional wharves and crane equipment 
to enable large shi nell 


to be completed more ex itiously. 


which can be obtained from the Publications Depart-| With these additions, Messrs. Vickers-Armstrongs will 


ment, British Standards Institution, 28, Victoria-street, 


a total fitting-out frontage of nearly 4.000 ft. in the 


London, §.W.1. at the price of 3. 9d. each part, post free. | sheltered docks at Barrow 





Pumps and Equipment, comprising a booster, oue water 
ump, and an 


Stone-Crushing Plant, including crushers, vibrating 
| screen, conveying equipment and electric motors. The 


Steel, round and square. South African Railways and 


or, alternatively, six 38,100/63-5 volts, single- 
66,000/110 volts, single-phase—all 
State Electricity Commission 


type. 
Janu- 


Einf@hrung in Lehre und Gebrauch. 
Julius Springer. 


By Henry Eccves. 
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NOTES FROM THE SOUTH-WEST 


Carpirr, Wednesday. 
Welsh Coal Trade.—In spite of the continued quietness 
of new business a steady tone ruled on the Welsh steam 
coal market last week. Buyers generally continued to 
display but little interest and demand usually was only 
in respect of small quantities just sufficient to cover 
present needs. Productions at the collieries wer 
maintained at a high level and as past heavy bookings 
continued to ebestb the greater part of these, pithead 
stocks were not materially increased. It seemed obvio.s 
that a number of large users both at home and abroad 
were delaying the making of purchases as much as pox 
sible in the hope that there would be a reduction in current 
rices. This seemed extremely unlikely in view of th« 
act that most collieries were well booked with orders 
Some of the more popular kinds were almost 
unobtainable over a long period and were strong. Th: 
Mixed Commission which controls the Welsh coal for 
French pitwood exchange scheme met in Paris to arrany: 
details for the current quarter. Previous meeting» 
failed to reach agreement on price and quantity of wood tv 
be taken and it had been thought locally that, in view 
of the fall in the value of the franc, there would be « 
reduction of about 5s. from the September quarter level 
of 3ls. So far, however, no news has been received 
One of the two Portuguese shipping firms which were 
inquiring for coal has now placed business locally for 
about 60,000 tons of bunkers to be delivered at Lisbon 
over the next year. A Sfax company placed an order for 
about) 10,000 tons of sized coals, but otherwise new contract 
business was slow. Ample supplies of large coals were 
available to meet present requirements, but prices 
were steadily maintained. The washed small kinds 
were extremely scarce and what limited quantities were 
on offer commanded high figures. Dry nuts also were 
difficult to secure and were firm. Peas and beans wer 
|in restricted supply, but throughs were slow. Th: 
| demand for cokes was brisk and quotations were well 
upheld. Patent fuel was steady. 

Iron and Steel Trade.—Demand was not quite so activ: 
in the iron and steel and allied trades of South Wales 
and Monmouthshire last week, but works were generu|ly 
kept busy in executing orders already on hand. In 
many cases these are sufficient to maintain employment 
on a good scale for some time. 


f 


) 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsBROUGH, Wednesda) 


The Cleveland Iron Trade.—¥oundry owners who hav: 
suffered serious inconvenience through acute scarcity 0! 
the quality of iron required are in a better position regard 
ing supplies of pig than for a very considerable time, anc 
express much satisfaction at once more being able to 
keep plant regularly employed. The shortage of Clev: 
land pig is not nearly so perturbing as it has been, fo 
local users of foundry qualities are now receiving adequate 
supplies of Continental products, and even those with 
strong prejudice for local makes admit that the foreign 
iron they have been compelled to import is giving 
satisfaction. As there seems no likelihood of early 
appreciable enlargement of the meagre supply of loca! 
foundry iron, further purchases of foreign products ure 
expected to be made. Makers of Cleveland qualities 
have very little iron for sale, and the intermittent meagre 
output is passing into consumption as it is rationed to 
local users. As the 5s. rise in prices is accompanied with 
a rebate grant of that amount to local consumers. 
quotations to firms who use Cleveland pig only remain 
on the basis of No. 3 description at 101s. delivered to 
customers within the Tees-side zone. 
Hematite—Production of East Coast hematite 
maintained at a high level. Makers are able to cove! 
the heavy requirements of their own consuming depart 
ments, and to meet the present actual needs of home users 
who are dependent on the market for supplies, but have 
little iron to spare for other purposes. Occasional 
moderate parcels are still transferred to merchants for 
shipment abroad against old sales, but saleable lots ar 
few and small. Transactions are almost confined to 
light business with regular home customers and are for 
near delivery. Buyers are prepared to place forward 
orders at the prices ruling at the time of delivery, but pro 
ducers are reluctant to entertain offers for supply over 
periods ahead. Recognised values remain at th 
equivalent of No. 1 hematite at 123s., delivered to areas 
in the north of England and in Scotland. 

Basic Iron.—The price of basic iron is unchanged but 
quite nominal, none of the output being available for 
sale. With the heavy make supplemented by con 
siderable imports from America and Canada, the supply Is 
ample for the large requirements of makers’ adjacent 
steelworks. 

Foreign Ore.—While new business in foreign ore 15 oN 
@ trifling scale, freights are less difficult to arrange 
than they have been recently. and adequate supplies at 
coming steadily to hand. 

Blast-Furnace Coke.—The heavy make 
blast-furnace coke is not in excess of needs. 


Is 


of Durham 
Most of the 


production is passing into use at local works. payer 
are prepared to make long contracts at recognise 
ood medium 


market values, which are governed by 
qualities at 42s. delivered to Tees-side works, but sé 
have well-filled order books and are not disposed t 
embark upon further extensive business. 

Manufactured Iron and Steel.—In their ende 
cope with their enormous delivery obligations. 
turers of semi-finished and finished iron and 
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running plant at high pressure, maintain aggregate 
tonnage output near record level. There is no sign of 
easing in demand for semi-finished steel. With steady 
flow of delivery from local works and larger imports of 
Continental material, supply is increasing, but not 
sufficiently to satisfy re-rollers’ requirements. The great 
make of finished steel is taken up as it becomes distribut- 
able and customers continue to press for larger deliveries. 
Principal market quotations for home trade stand :— 
Common iron bars, 131. 5s.; steel bars, 111. 10s.; soft 
steel billets, 71. 17s. 6d.; hard steel billets, 91. 28. 6d. ; 
steel ship rivets, 151. 2s. 6d.; steel constructional rivets, 
161. 5s.; steel boiler plates, 11/. 18s.; steel ship, bridge 
and tank plates, 111. Ss. ; steel angles, 111. 0s. 6d.; steel 
joists, 11l. Oe. 6d.; Tees, 121. Os. 6d.; heavy sections 
of steel rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black 
sheets, No, 24 gauge, 151. 1Ss.; and galvanised corru- 
gated sheets, No. 24 gauge, 191. 10s. 

Scrap.—Conditions in the scrap market are unchanged. 
Heavy steel, heavy cast iron, and inery metal 
continue in steady demand, but other commodities are in 
little request. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—The continued improvement in the 
local staple trades is reflected in a further decrease in 
the city’s total of unemployed. The present figure of 
under 15,000 compares with 50,000 just over ten years 
ago. The shortage of skilled men, particularly turners, 
is still an acute problem with many works. Conditions 
in the raw and semi-finished steel branches show little 
change. Large batteries of furnaces are operating 
to capacity. Orders are more than sufficient to cover 
expiring contracts, with the result that most firms have 
an accumulation of work. Supplies of pig-iron and 
hematite are coming into this area in bigger tonnages, 
while there is a more plentiful supply of scrap. Though 
the heavy machinery and engineering branches are 
busily employed on contracts placed in connection with 
the Government’s rearmament programme, they report 
that business in ordinary commercia) products is assum- 
ing larger proportions. The demand for ironworks and 
steelworks machinery ‘and equipment is particularly 
brisk. Not only are British works good customers, but 
there is a growing call from those countries now contem- 
plating producing their own steel and related products. 
The call for railway rolling-stock shows expansion. The 
four main-line companies in this country have placed 
orders locally for a variety of equipment, including 
carriages, wagons, wheels, axles, springs, and tyres. 
One concern has this week booked an export order for a 
uumber of electric locomotives. Agricultural machinery 
parts are in better demand on both home and overseas 
account. 


South Yorkshire Coal Trade.—-Little improvement has 
taken place in the export trade. More inquiries, how- 
ever, are coming to hand, and the outlook is brighter. 
Bunker trade is disappointing, while cokes are firm, 
and supplies difficult to secure. Exports from Hull, 
Grimsby, and Immingham last week amounted to 
65,034 tons, as compared with 49,000 in the corresponding 
period last year. Midland Collieries are dealing with 
an inquiry for 300,000 tons of steam coal for the Swedish 
State Railways. The inland demand for coal has been 
maintained. Iron and steel works are good customers. 
Steam coal is in full demand. Small coal is on the 
short side, while gas coal is moving more freely. The 
house-coal market shows more activity. Quotations 
are :—-Best hand-picked branch, 288. to 29%. 6d. ; 
South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 22s. 
to 248.; best kitchen, 19s. 6d. to 2ls.; best Derby 
selected, 248. 6d. to 258. 6d.; best Derby seconds, 22s. 
to 248.; best Derby brights, 20s. 6d. to 22s.; best 
large nuts, 19s. 6d. to 20s. 6d.; and best kitchen nuts, 
18s. 6d. to 198. 








_lkoN AND STEEL PropucTion In CANADA IN 1936.— 
rhe gross output of iron and steel and their products in 
the Dominion of Canada during 1936 is reported to 
have reached a value, at factory prices, of 441,244,332 
dols. This figure represents an increase of 13 per cent. 
over that for 1935 and 43 per cent. above the total for 
1934, but is still 22 per cent. below the 1930 level and 
40 per cent. under that attained in 1929. 


Righ’-ANGLE Crossing oN Lonpon AND Nort 
EasteRN Ramway.—Messrs. Hadfields, Limited, East 
Hecla Works, Sheffield, have designed and constructed 
“ special crossing which has recently been incorporated 
in the oldest railway in the country, namely, the Stockton 
and Darlington section of the London and North Eastern 
Railw ay. The installation, which is constructed through- 
cut of the firm’s Era manganese steel, consists of 
pn sets of metals crossing two other tracks at right 
angles, 


‘ Launc H OF THE ARGENTINE DestrRoyvEeR ‘“ SANTA 

RUZ.’’—Messrs. Cammell Laird and Company, Limited, 
Birkenhead, launched the twin-screw torpedo-boat 
destroyer Santa Cruz on November 3. This vessel, 
“ hich is the second of two vessels ordered by the Argen- 
‘ine Government, has an overall length of 323 ft., a 
Raximum beam of 33 ft. 3 in., and a depth, to the w per 
1 a of 20 ft. 6 in. Her standard displacement is about 
7" ‘© tons, corresponding te a mean draught of 8 ft. 7 in. 
bi machinery will consist of two sets of Parsons impulse- 
ie geared turbines, each set driving one propeller 
“alt. Superheated steam will be supplied by three 





»il-fired water-tuhe boilers. 
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NOTES FROM THE NORTH. 


Gtascow, Wednesday. 

Scottish Steel Trade.—There has been practically no 
change in the state of the Scottish steel trade of late 
and the demand is as strong as ever. Consumers have 
a very large amount of work on hand and would be 
agreeable in many cases to take in much larger deliveries 
of steel to cover their near date requirements, but, 
unfortunately, the current output has to be divided out 
among many and none are being unduly favoured. 
Shipbuilding interests are getting through a large tonnage 
of steel, and although few new contracts have been 
booked recently, there are still quite a number in the 


initial st or to be commenced shortly. Construc- 
tional e are © ingly busy, and the demand 


for sectional material is so heavy that producers are 
behind with deliveries and some schemes are not pro- 
ing as quickly as was anticipated. Makers of 
lack-steel sheets are still well provided with business 
on home account, and as the demand is very heavy 
not much is being shipped overseas. Prices are firm 
and are as follows :—Boiler plates, 111. 18s. per ton ; 
ship plates, 111. 8s. per ton ; sections, 111. 0s. 6d. per ton ; 
medium plates, 131. 15s. r ton; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 151. 158. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 191. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland continue fairly satis- 
factory and a steady output is general. The re-rollers 
of steel bars are well employed at the moment and have 
quite a large tonnage on order, but a scarcity of raw 
material tends to hinder production. Quotations are 
without change and are as follows :—Crown bars, 131. 15s. 
per ton for home delivery and 131. 5s. per ton for export ; 
re-rolled steel bars, 111. 18s. per ton for home delivery 
and 12/. 5s. per ton for export; No. 3 bars, 131. 5s. 
per ton, and No. 4 bars, 131. 15s. per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—The Scottish pig-iron trade 
position has not altered and the de ds of 
are very urgent in many cases as consumers are busy. 
Not only is the pressure from steel makers very strong, 
but that from the ironfounders is similar, and as the 
requirements of hematite and foundry iron are large, 
current deliveries are barely sufficient to ensure continuity 
in production to users. There are still 16 furnaces 
in blast. The following are the market quotations :— 
Hematite, 61, 3s. per ton, and basic iron, 5l. 7s. 6d. per 
ton, both delivered at the steel works; and foundry 
iron, No. 1, 61. 0s. 6d. per ton, and No. 3, 5l. 18s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 6, amounted to 257 tons. Of 
that total, 206 tons went overseas and 51 tons coastwise. 
The export for the corresponding week of last year 
amounted to 143 tons. 

Steel Prices for 1938.—On the recommendation of 
the British Iron and Steel Federation, in which the 
Import Duties Advisory Committee have concurred, 
the different steel associations have decided that no 
change shall be made for the vear 1938 in the prices now 
ruling. There is the proviso, however, that these rates 
will only cover deliveries up till the end of next year, 
which means that steel delivered after that date will 
be on the understanding that the price then ruling will 

c When consideration is given to the trend of 
markets in other countries and the fact that basic pig- 
iron prices are only fixed for the first half of next year, 
and that wages are likely to rise higher, it must be 
admitted that the steel-makers have made a very bold 
and courageous decision. Buyers have now the assurance 
that will permit them going ahead with their schemes, 
and contractors will have confidence in putting forward 
estimates as quotations can now be based on current 
prices, and not, as formerly, when the price to be charged 
for steel material was that which ruled at the date of 
delivery. 














THE LATE Mr. F. J. Down.—We note with regret the 
death of Mr. Frederick Jonathan Down, which occurred 
at Harpenden on Sunday, October 17, at the age of 82. 
Mr. Down served his time with Messrs. A. and W. Smith, 
Limited, Glasgow, and after studying physics and chemis- 
try under Professor Fresinius at Wiesbaden, joined the 
staff of Sir C. Tennant and Company, Limited, chemical 
manufacturers. In 1883, he joined Messrs. Wharton 
and Laing, to found the firm of Laing, Wharton and 
Down, electrical engineers and contractors, and since 
1890 had been the sole technical partner. He was 
elected a Member of the Institution of Electrical Engineers 
in 1889, and an i Member of the Institution of 
Civil Engineers in 1897. 

Bririsn STANDARD SPECIFICATION FOR GLAZED FIRE- 
cLay Pregs.— igi issue of British Standard 
Specification No. 540, which was dated 1934, covered 
only the components indicated by its title, ‘‘ Salt-Glazed 
Glass (Vitreous) Enamelled Fireclay Pipes,” fittings such 
as taper pipes, bends and junctions being included in 
B.8.8. No. £39 (Dimensions of Drain Fittings). As, how- 
ever, such pieces normally form integral parts of a com- 
plete pipe system, it has been thought advisable to 
transfer them to the Specification to which they are 
most obviously allied. B.S.S. No. 540-1937, rece ntly pub- 
lished by the British Standards Institution, is a re-issue 
of the original No. 540 with these additions. It may be 
obtained from the Publications Department of the 


NOTICES OF MEETINGS. 


INsTITUTION OF MECHANICAL ENotnrErs.—To-night. 
6.30 p.m., Storey’s-gate, Westminster, 8.W.1. Informal 
Meeting. Discussion on “‘ Fabrication by Are Welding,” 
to be introduced by Mr. R. M. Gooderham. South 
Wales Branch: Wednesday, November 17, 6 p.m.. 
The South Wales Institute, Park-place, Cardiff. Address : 
** Aerial Ropeway Transport,’’ by the Branch Chairman, 
Mr. C. L. Taylor. Southern Branch : Thursday, Novem- 
ber 18, 7.15 p.m., The Technical College, Brighton. 
** Diesel Engines for Road Transport,’’ by Mr. H. R. 
Ricardo. idland Branch: Thursday, Tevcmien 18, 
7.15 p.m., The James Watt Memorial Institute, Birming- 
ham. “ Short-Centre Belt Drives,’’ by Professor H. W. 
Swift. Institution: Friday, November 19, Storey’s- 
gate, Westminster, S.W.1, 5.30 p.m., Special Meeting. 
6 p.m., General Meeting. ‘‘ The Mechanics of Flame 
and Air Jets,” by Mr. R. F. Davis. 


Roya Instrrution.—To-night, 9 p.m., 21, Albemarle- 





street, W.1. “Soil Erosion,” by Sir Daniel Hall. 
Friday, November 19, 9 p.m. ‘“‘Clay,”’ by Sir William 
Bragg. 


InsTrruTION or ELEcTRIOAL ENGINEERS.— Mersey and 
North Wales (Liverpool) Centre : Monday, November 15, 
7 p.m., The University, Liverpool. ‘‘ Electrification of 
the Paris-Orléans and Midi Railways,” by Mr. A. 
Bachellery. South Midland Centre; Monday, Novem- 
ber 15, 7 p.m., The James Watt Memorial Institute, 
Birmingham. ‘‘ Street Traffic Signals, with Particular 
Reference to Vehicle Actuation,” by Mr. F. G. Tyack. 
Northern Ireland Sub-Centre: Tuesday, November 16, 
6.30 p.m., 9, Wellington-place, Belfast. ‘* Fire Precau- 
tions in Major Electrical Stations,”’ by Mr. F.C. Winfield. 
East Midland Sub-Centre : Tuesday, November 16, 6.45 

.m., Loughborough College, Loughborough. * The 

velopment of Man’s Achievement ; a Retrospective 
and Futurist Review of Our Industry,’ by Mr. H. 
Hooper. North-Western Centre : Tuesday, November 16, 
7.15 p.m., The Engineers’ Club, Albert-square, Man- 
chester. *‘ Rural Electrification,’’ by Mr. J. 8. Pickles. 
Irish Centre: Tuesday, November 16, 8 p.m., The 
Mansion House, Dawson-street, Dublin. Faraday Lec- 
ture: ‘“‘The Evolution of Electric Power,’’ by Dr. 
A. P. M. Fleming. Transmission Section : Wednesday, 
November 17, 6 p.m., Savoy-place, Victoria-embankment , 
W.C.2. Chairman’s Inaugural Address, by Mr. J. L. 
Eve. Sheffield Sub-Centre : Wednesday, November 17, 
7.30 p.m., The Royal Victoria Hotel, Sheffield. ‘* Appli 
cations and Construction of Transformer On-Load Tap 
Changing Gear,”’ by Mr. H. Diggle. Institution : Thurs- 
day, November 18, 6 p.m., Savoy-place, Victoria 
embankment, W.C.2. Ordinary Meeting, jointly with the 
Sockrk pes Incénrevrs Crvins pe France (Bririsn 
SEcTion). ** Electrification of the Paris-Orléans and 
Midi Railways,” by Mr. A. Bachellery. 

InstiruTIoN or Crvi. ENGiINeEERS.—-Tuesday, Novem 
ber 16, 6 p.m., Great George-street, Westminster, S.W.1. 
Ordinary Meeting. ‘* Dover Train-Ferry Dock,” by Mr. 
George Ellson. South Wales and Monmouthshire Associa 
tion ; Tuesday, November 16, 6.30 p.m., The Royal Metal 
Exchange, Swansea. Association Chairman’s Address, 
by Dr. A. A. Fordham. Manchester and District Associa 
tion: Wednesday, November 17, 6.45 p.m., The Man 
chester Literary and Philosophical Society, 36, George 
street, Manchester. ‘ Clay as a Foundation Material,” 
by Mr. G. A. Lord. 

INSTITUTION OF ENGINEERS AND 
ScorLanp.—Tuesday, November 16, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, ©.2. General Meeting. 
Three papers on “ Industrial Accidents,’”’ by Messrs. 
H. H. é Facees, E. Royal, and C. A. Oakley, respec- 
tively. 

Instrrure or Merats.—Manchester Metallurgica 
Society : Wednesday, November 17, 7 p.m., The Con 
stitutional Club, St. Ann’s-street, Manchester. ‘* Modern 
Views of Cast Iron,” by Dr. A. L. Norbury. 
Norra-East Coast Instirution oF ENGINEERS AND 
Sursurpers.—T'ees-Side Branch; Thursday, Novem 
ber 18, 7.30 p.m., The Cleveland Scientific and Technica! 
Eedbcilensorpseation seed, Middlesbrough. ‘* Develop- 
ment of Trawlers,”” by Mr. A. C. Addy. Institution : 
Friday, November 19, 6 p.m., The Mining Institute. 
Newcastle-upon-Tyne. ‘ Boiler Maintenance and Re- 
pairs in Cargo Steamers,” by Mr. E. P, Wilson. 


For Meetings of other Societies and of Junior Sections. 
see page x of Advertisements. 


SHIPBUILDERS IN 








LAUNCHES AND TRIAL TRIPS. 


‘« LINDENHALL.”’—Single-screw cargo steamer ; triple- 
expansion engine working in conjunction with a Bauer- 
Wach exhaust-steam turbine. Trial trip, October 19. 
Main dimensions, 453 ft. 10 in., by 56 ft., by 38 ft. 10 in. 
Built and engined by Messrs. William Gray and Company, 
Limited, West Hartlepool, for Messrs. West Hartlepool 
Steam Navigation Company, Limited. 

‘* BRAHMAN.’’—Single-screw ocean-going steam tug ; 
triple-expansion engine fitted by Messrs. C. D. Holmes 
and Company, Limited, Hull. Launch, October 21. 
Main dimensions, 100 ft., by 25 ft., by 13 ft. 6in. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, Yorks, for Messrs. The United 
Towing Company, Limited, Hull. 

* Krooman.”’—Single-screw ocean-going steam tug : 
triple-expansion engine fitted by Messrs. C. D. Holmes 
and Company, Limited, Hull. Launch, October 23. 
Main dimensions, 100 ft., by 25 ft., by 13 ft. 6in. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Shipbuilding 





Institution, 28, Victoria-street, London, 8.W.1, at the 
price of 2s. net or 2e. 2d. post free. 





Yard, Selby, Yorks, for Messrs. The Uni Towing 


‘Company, Limited, Hull. 
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MOTOR TRANSPORT EXHIBITION. 


(For Description, see Page 548.) 














TrRouLEY-’Bus CuHassis ; Messrs. Tae AssocraTeD EQUIPMENT 
Company, LIMITED. 
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Troutiey-' Bus Conrrot Gear’; Messrs. 
ELEcTRIC Company, LIMITED. 
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Batrery CHassts; Mrssks 
Venicies, LIMITED. 


Fie. 27. Evecrre 
SUNBEAM COMMERGIAI 
Tur IMPORTATION OF PYROMETERS AND ‘or A HARDNESS 


Testine MACHIN»E The Board of Trade has rece ived applications 
under Section 5 (5) of the Finance Act. 1936, for licences to im 


port free of duty, certain culvanometer type pyrometers and 
sasoctated thermocouples adapted to control, through relays, the 
electrical heating of dies used in box-making machines, and a 
hardness-testing machine, in which the vatue of the Brinell 


impression is instantaneously indicated on a dial with which is 
incorporated a magnetically-operated depth gauge Any repre 
sentations that similar instruments are made, or are likely to be 
made within a reasonable time, in the United Kingdom or else- 
where in H.M. Dominions, should be addressed to the Principal 
Assistant Secretary, Industries and Manufactures Department, 
Board of Trade, Great George-street, London, 8.W.1, not later 
than December 1, in the case of the pyrometers, and Novem. 
be ating machin 


20. in that of the hardness. 
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TROLLEY--Bus Motor; Messrs. THe Eneiish Evectric 


Company, LIMITED. 

















Trou.ey-’ Bus Cuassis;: Messrs. SUNBEAM COMMERCIAL VEHICLES, LIMITED 
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Fic. 26. 15/16 Tow Riew Eicat-Waret Lorry ; Messrs. ScammMeLt Lorazes, Luo? 
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THE FIRST TEN YEARS. 


Or all the problems which this age can attribute 
to the Industria] Revolution there is none more 
difficult of solution than the relative values of 
brain and brawn. The difficulty would be less 
acute if the problem could be precisely stated, but 
in the nature of things this can hardly be ; the ruling 
circumstances vary so widely that the general case 
like the “average man” on whose qualifications 
it must be based, can be no more than a convenient 
abstraction. Exact determination is not made 
easier by the intimate connection between purely 
financial considerations and that somewhat nebulous 
example of relativity, the “ status of the engineer.” 
Admittedly, Society does not judge a man solely 
by the amount of his earnings, but if, for financial 
or other reasons, his participation in its extra- 
vocational activities falls below the accepted 
standard, his influence is correspondingly diminished. 
If out of sight he is liable to be, pro rata, out of mind. 

There is no question, therefore, that the Old 
Centralians, the old students’ association of the 
City and Guilds Engineering College of the Imperial 
College of Science, desiring to arrive at some definite 
conclusions regarding the prospects for young 
engineers, went to the root of the matter in deciding 





| to establish first the degree of financial recognition 


accorded to past graduates of the College in the 
first ten years after leaving it. To this end a 
small sub-committee was appointed in April last, 


}under the chairmanship of Sir Alfred Chatterton, 
jand questionnaires were sent to 1,315 Old Centra- 
| lians, of whom 304 responded in time for their 


|replies to be included in the report which was 
| presented to the association on October 29. Other 


| replies, subsequently received, are understood to 


confirm the general conclusions drawn in the report. 
The particulars requested included details of pre- 
College education, works training (if any), age 
of joining and whether with scholarships or other- 
wise, distinctions gained, subsequent employment 
and remuneration, with any subsidiary earnings, 
professional status as indicated by published papers, 
and, finally, the effect of the war years on profes- 





sional careers. In conjunction with the data thus 
obtained, use was made of the recently published 
Register of Careers of 2,844 holders of the A.C.G.I. 
distinction, between 1884 and 1934, to ascertain 
the geographical distribution of employment in 
each of five ten-year groups, commencing with the 
graduates who left in 1887. 

The geographical comparison shows quite clearly 
that the openings for technically trained men 
abroad have greatly diminished. In the period 
1887-96, of a total of 226 graduates, 32-3 per cent. 


found employment overseas. ‘The percentage 
increased until the decade 1907-16, in which 
38-5 per cent. of the total of 777 went overseas. 


In 1917-26 the numbers fell slightly, to 743, but 
the overseas contingent was only 21-8 per cent., 
and in the period 1927-36 only 16-3 per cent. 
of the 650 who graduated went abroad. The reduc- 
tion of opportunity, the report points out, is actually 
greater than these figures indicate, as latterly there 
has been a large influx of overseas students who, 
on graduating, have returned to their native 
countries, chiefly India, Mauritius, and Egypt. 
In the last fifteen years these have constituted 
the greater part of those proceeding overseas. 
The foregoing comparison, as stated, is based on 
the College Register. Of the questionnaires sent 
out by the sub-committee, 134 went to residents 
abroad. The replies received agreed with the 
Register results in showing a serious reduction in 
overseas openings, although there was not an exact 
correspondence period by period, the highest propor- 
tion being 34-4 per cent. of a total of 41 replies 
covering the years 1897-1906. The graduates of 
1927-36 responded to the number of 126, of whom 
12-7 per cent. had secured overseas appointments. 
The comparison of salaries received during the 
first ten years after graduation presents some 
interesting general characteristics. The figures 
plotted were adjusted in accordance with the mean 
relative cost-of-living index for each decade. It 
was found that the average first year’s salary 
obtained in the five ten-year periods varied roughly 
in sympathy with the cost of living, but that in 
the later years of the first ten, this sympathetic 
variation tended to disappear ; in other words, the 
actual remuneration of engineers of ten years’ 
experience has failed to keep pace with the increased 
cost of living. To give point to this conclusion, 
some figures may be quoted from the report. For 
the five decades between 1887 and 1936 the cost- 
of-living index figures, obtained by the sub- 


»|committee from The Economist, were, respectively, 


100, 103, 125, 245, and 150. The corresponding 
average salaries obtained in the first year after 
leaving college were 85/., 92/., 106/., 170/. and 1611., 
which, it will be seen, agree fairly well with the 
index fluctuations. The average salaries obtained 
in the tenth year, however, were 513/., 455/., 616/., 
6271. and 594/., a much flatter curve. 

As the sub-committee points out, pay on foreign 
service is always higher than at home, and a large 
reduction in the number of men serving overseas 
must have the effect of depressing the averages. 
The opinion is expressed in the report that the 
competition of scholarship holders, often without 
private resources and therefore obliged, on gradua- 
ting, to take the first opening that offers, may have 
contributed to the decreased remuneration of 
young engineers of the present day, especially by 
comparison with that obtainable by men of corre- 
sponding experience on the commercial side of 
business concerns. The greater ease with which 
business experience can be transferred to another 
firm, or even to another market, is an additional 
factor tending to place the technically-trained man 
relatively in a weak position. The trend in this 
direction, to quote the report, cannot be considered 
satisfactory. Change of employment, as the returns 
indicate, is a valuable aid to a broad outlook and 
subsequent advancement, and should be encouraged 
during those years in which a young man is still 
comparatively free from family and similar ties. 

Finally, the report stresses the importance of 
a due participation in the social side of college life, 
criticising severely the inadequacy of many 
scholarships, which fail to recognise and provide 
for this need, so essential to the proper development 
of character. In a discussion on the Report, held 





546 


at the College on the date mentioned, Professer | 
C. H. Lander condemned even more strongly the 
‘wicked and pernicious” practice of some local 
authorities of offering a maintenance loan to supple- 
ment their meagre scholarships, so that a student, | 
unable to attend the College without such aid, 
enters upon his career handicapped by a debt of 
as much as 150/. The necessity of preventing such | 
initial handicaps was emphasised by the importance 
which practically every speaker attached to social 
activities, a view in which we concur. The 
concluding declaration of the Sub-Committee, that 

personality and character, a pleasant manner and 
easy address must be added to mere knowledge 
for the attainment of sucess,” is, if anything, an 
understatement. Without facilities for the inculca- 
tion of these qualifications, what should be education 
in its fullest sense becomes merely an advanced 
form of vocational training. 





eet rT. 7 ; 
NOTES. | 

Tue Bririsy Gas Feperation. | 

fue third annual dinner of the British Gas 


Federation, which was held at Grosvenor House, 
Park-lane, London, W.1, on November 3, under 
the chairmanship of Lord Dudley, President of the | 
Federation, attracted an attendance of more than | 
800 members and guests of the five constituent | 
wsociations, in spite of unfavourable weather 
conditions. Mr. Oliver Stanley, President of the | 
Board of Trade, in proposing the toast of “ The | 
Federation,” complimented the gas industry as a 
whole on the courageous manner in which it had 
organised to meet the competition of a new source 
of power in a field which had been almost exclu- 
sively its own. Lord Dudley, in reply, said that 
the industry had endeavoured at all times to work 
out its destiny in an atmosphere of harmonious 
co-operation The Federation represented every 
branch of the industry, including the consumer, 
and while not formed, he assured the President of 
the Board of Trade, for the purpose of applying 
undue pressure to the Government, had admittedly 
heen brought into being partly by the increasing 
complexity of the gas industry Bills brought before 
Parliament. The constituent bodies continued to 
pursue their own activities, the Federation serving 
to co-ordinate their different interests. Sir David 
Milne-Watson, Bart., in proposing the toast of 

The Guests,” drew attention to the fact that the 
gas industry, in setting its house in order, had done 
so independently, without Government assistance. 
They had surmounted their difficulties mainly by 
their own efforts, and would continue to do so. In 
ill seriousness he suggested that the Government 
should be very careful how they showed favouritism 
to any particular industry: it did not make for 
peace or for utility in the long run. The toast was 
responded to by the Rt. Hon. Lord Macmillan, 
PC. In the course of the evening Lord Dudley 
took advantage of the occasion to make a presenta- 
tion to Sir David Milne-Watson, on behalf of the 
members of the Federation, to mark his completion 
of forty years’ association with the industry. The 
presentation took the form of his portrait in oils, 
painted by My. Harold Knight, R.A., pieces of 
presentation silver, and an illuminated volume 
containing the subscribers’ names, together with a 
diamond bracelet for Lady Milne-Watson. 





THE GOVERNMENT AND THE ELECTRICAL INDUSTRY. 

The annual dinner of the British Electrical and 
\llied Manufacturers’ Association was held at 
(jrosvenor House, London, on Thursday, Novem- 
ber 4, the Presidert, The Rt. Hon. The Earl of 
Derby, K.G., being in the chair. Proposing the 
toast of “The Electrical Industry,’ the Home 
Secretary, The Rt. Hon. Sir Samuel Hoare, Bart., 
said that only half a century ago “ electricity 
stations had been placed on the very lowest 
rung of the legislative ladder, but to-day electricity 
entered into every clause of the Factory Act, which 
was passed by Parliament last session. The relation- 
ship between his Department and the industry 
was friendly and he hoped would continue to be so 
in future. He was glad to be able to congratulate 
them on their present prosperity. 
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profits. In fact, the moré profit they made, the| THE GAS ENGINE AND AFTER. 


better the lot of the wage earner. In this country,; Tux twenty-fourth Thomas Hawksley Lecture 
we were too apt to depreciate the magnitude of | was delivered on Friday last at the Institution of 
our achievements. It should, therefore, be recalled | Mechanical Engineers, by Dr. F. W. Lanchester 
that our industrial output was now 50 per cent.| F.R.S. The title of the lecture was “The Ga. 
greater than before the slump. Any talk about the | Engine and After,” and the lecturer’s object was to 
inevitability of a coming depression was morbid. | trace the evolution of the application of the internal. 
The Government's domestic policy must be to make | combustion to transport from the earliest road 
the way easy for industry to expand, and it could | vehicles to the latest types of aircraft. Incidentally, 
not be said it had been unsuccessful in that respect. | the opportunity was taken to review the develop. 
His advice to them was: Double your output and | ment of the heavier-than-air machine apart from 
halve your prices. In reply, Sir Felix Pole said | the engine, and to discuss some of the problems 
that the Association recognised that the interests | still facing the designer. It is paying no more than 
of manufacturers, supply authorities, wholesalers, | g just tribute to Dr. Lanchester to say that he is 
contractors and dealers in electrical merchandise uniquely fitted to discuss the more technical aspects 
were interwoven. Over 400,000 people were now | of transport on the road and in the air together, 
employed and a capital of 700,000,000/. was | since his name can fittingly be bracketed with thos 
invested in manufacture and supply alone, while | of, say, Daimler and Bosch among the pioneers of 


'the output of the manufacturing section was such |rovd transport, while it is becoming increasinglh 


as to cause it to rank fifth among British industries. | pecognised that his work on the principles of flight 
It should not be beyond the wit of man to prevent | form a contribution to the subject whose value it 
abnormal prosperity as well as abnormal adversity | js difficult to overestimate. In commencing his 
and, in his opinion, it was the duty of the Govern- | jecture, Dr. Lanchester said that the last century 
ment to see that that problem was at least faced.) had seen two distinct revolutions in locomotion 
The electrical industry regarded the future with | and transport, and could conveniently be divided 
complete confidence, as it believed the use of electri- | into two approximately equal periods. In the first 
city would continue to increase to the vast benefit of period, the main burden of transport was gr>dually 
the whole country. In reply to the toast of| taken over by the railways and the steam locomo- 
* The Guests,” which was proposed by Mr. V. Z. de | tive, while the key to the second period must kx 
Ferranti, Sir Harold Hartley referred to the work | sought in the introduction and development of th 
of the Association and especially of the late Mr. D. N. | internal-combustion engine. From 1875 onward, 
Dunlop in organising the World Power Conference. | the gas engine was established in general favour fot 
small-power installations as a station*ry prime 
mover, and could thus be regarded as the 
background against which the last half-century’ 
development could be viewed. After briefly review 


Some Prosiems or River Pouiution. 


The Joint Advisory Committee on River Pollu- 
tion, which was appointed jointly some years ago 
by the Ministers of Health and of Agriculture and | ing the development of the gas engine itself, Dr. 
Fisheries to report on legislative, administrative | Lanchester referred to his own pioneer work in the 
and other measures of dealing with this problem, | application of the internal-combustion engine to 
has issued a fourth interim report, which was} roid transport, and gave some interesting reminis- 
recently published by H.M. Stationery Office. | cences of the difficulties encountered, and the manner 
This document deals particularly with the machinery | in which they were overcome. This side of the 
of the administration of the law on the subject. | lecturer's. work is well known to automobile 
The Rivers Pollution Prevention Acts, 1876 and | engineers, but is perhaps not so fully appreciated 





1893. generally make it an offence to discharge It will be sufficient to say 
solid matter, sewage or polluting liquid from a 
factory or mine into a stream, but their operation 
is subject to certain limitations; and their enforce- 
ment is the responsibility of no less than 1,605 
public and quasi-public authorities. Dual, and 
even multiple, control also exists, a state of 
affairs which, as the committee remarks, hinders 
rather than helps effective administration. Indeed, 
they recommended in their first report that atten. | 
tion of Councils should be drawn to the machinery 
available for constituting Joint Boards, but although 
this has been done the harvest has been exceedingly | 
meagre. Moreover, the evidence produced in the | 
present report leads to the unescapable conclusion | 
“ that there is no foreseeable prospect of appreciable | 





by the general public. 
in this connection that an appendix to the lectur 
contains brief particulars of 21 patents relating to 
the Lanchester car, and all embodying features 
which can be found in the road vehicle of to-day. 
Turning to the development of the aeroplane, the 
lecturer said that it was impossible to separate this 
from that of the road vehicle, either technically or 
commercially. Among other illustrations of this 
relationship, the pneumatic type was quoted, and 
it was pointed out that without this device, the 
landing gear for the modern high-speed aeroplai 
would have presented an almost insoluble problem 
In discussing the development of the aeroplane as 
dependent upon the internal-combustion engine, 
Dr. Lanchester said that almost before the applica 


progress being made under the existing law.” It | tion of such engines to the road vehicle had become 
is, in fact, a case of the parish pump over again. lan accomplished fact, the solution of the problem of 
The position which has developed as the result of | mechanical flight was already in sight. It was 
the Land Drainage Act, 1930, is next examined | apparent that there were many problems which 


| though less forceful, to the second course. 





He was not | 


with a view to discovering whether the Catchment | 
Boards which it establishes could be given powers | 
to enforce the Rivers Pollution Prevention Acts | 
either directly or through a Statutory Committee 
appointed for the purpose. The conclusion is 
reached that these Boards, owing to their con- | 
stitution, are not suitable authorities. to deal | 
with pollution, and that there are objections, 
The 
Land Drainage Act does not, in fact, enable measures 
to be devised for dealing with the prevention of | 
river pollution without the appointment of entirely 
new bodies. This is rather a negative result. In 
the committee’s opinion, however, steps might 
well be taken to reduce the number of authorities 
to one for each river, which would deal with all 
the factors connected with that river such as 
drainage, fisheries, and navigation. Effective 
administration of the River Pollution Law is not 
likely to be achieved unless that is done ; and 
it is in consequence recommended that the 
question of the formation of such authorities should 
at once be considered. Such bodies, it is felt, 
would not allow any one interest in a river to he | 





one of those who resented an industry making | developed to the prejudice of another 








awaited solution besides the engine, but at the 
outset it was easy to attach too great importance 
to these. The lecturer traced the development ef 
the aero engine, during which the power-weight 
ratio was reduced from about 30 Ib. per horse- 
power to well under | Ib. per horse-power. Con 
tinuing, he said that the war had left many problems 
still unsolved, prominent among which were the 
streamlining of the body, and more generally thé 
elimination of parasitic drag, the discovery of 
methods of constructing the monoplane to give 
adequate strength and factor of safety, a rational 
solution of the multi-engined machine, especially 
as regarded the engine position and mounting. 
problems concerning high altitude, and questions 
relating to air navigation. Dr. Lanchester con 
sidered the solution of each of these problems 
turn. Streamlining was of vital importance, an¢ 
the reduction in parasitic resistayce was the mall 
factor which had permitted the enormous advance 
in speed and range within the last decade. The 
problem was more or less interlocked with that of 
monoplane construction. since the adoption of ’ 
monoplane principle did away with the spars 4 
rigging which connected the upper and lowet 
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members in a biplane, while the interference between 
the two members was also eliminated. On the 
subject of multi-engined machines, it should be self- 
evident that four was the minimum number likely 
to justify an increase. Two engines would not give 
safety in the case of the failure of one, and the 
same argument applied to a three-engine machine, 
although in this case it was just practicable to fit a 
machine with three engines, two of which would 
enable it to carry on in the case of failure of the 
third. This, however, involved the undesirable 
central position for one engine. With regard to 
the fourth problem, recent head-on collisions and 
machines crashing into mountains had shown that 
the pilot should fly at an altitude well above that 
of any possible object in his path, and this brought 
in the question of rendering the machine as nearly 
independent of visual observation as possible. Apart 
from the question of navigational instruments, it 
was necessary to make use of a supercharger to 
enable an engine to develop its full power at high 
altitudes. This introduced the question of knock, 
and while anti-knock fuels were widely used, there 
was a limit to their commercial possibility. The 
lecturer himself had strongly advocated the use of 
an intercooler to lower the temperature of the 
charge after leaving the compressor. 
his lecture, Dr. Lanchester expressed the opinion 
that there was not much room for further develop- 
ment in the matter of general specification or layout, 
but there was still a vast field open so far as detail 
was concerned. 








LUBRICATION AND LUBRICANTS. 
(Concluded from page 477.) 


Tue last meeting of the General Discussion on 
Lubrication and Lubricants, held by the Institution 
of Mechanical Engineers, took place on Friday 
morning, October 15, when Group [V papers on 
Properties and Testing were taken. In calling 
upon Dr. H. J. Gough, F.R.S., Reporter, to present 
his summary, Mr. Reavell, who presided, emphasised 
the practical importance of a knowledge of the 
properties of lubricants, and of simplicity in the 
methods of testing, so that designers might appre- 
ciate and utilise the results obtained. Dr. Gough’s 
Report is reproduced on page 553 of this issue. 

PROPERTIES AND TESTING OF LUBRICANTS. 

Dr. Evert Norlin, of Stockholm, who was invited 

to open the discussion, congratulated the Institu- 





In concluding | 
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account; he thought that the tests should be 
repeated with different materials. In Mr. Neely’s 
tests, was it certain that the steel rails were not 
cutting the bronze buttons? Ideally, the wear 
from surface cohesion should be related to friction ; 
one did not want cutting forces in the initial work. 
| Messrs. Southcombe, Wells and Waters not only 
| marked the Herzian impressions on the Timken 
| machine when no seizure occurred, as in the four- 
ball apparatus ; their wear continued, which was 
a point of difference between the two machines. 
| These and the results of Dr. van der Minne should 
}encourage other investigators to play tricks with 
| their machines ; the results might be illuminating. 
|He agreed with Mr. Southcombe in disliking the 
term “* film strength,”” which implied a puncturable 
film like a layer of celluloid, whereas in fact the 
boundary layer was no more than the outline of 
the surface roughnesses. It should be possible to 
have a parting of two boundary layers in contact, 
without removing metal; in other words, to have 
friction without wear. It was a criticial question 
whether friction and cohesive wear would be propor- 
| tional with different lubricants. He was of opinion 











that the markings in the ball test were due to high 
spots on the surfaces. 

Professor Dr. Leo Ubbelohde, speaking in German, 
|expressed appreciation of Dr. Gough’s summary. 
He believed the main problem to be inadequate 
lubrication, i.e., the behaviour of the outermost 
boundary layer. Why should this be inadequate ? 
He felt that the reasons given often merely re-stated 
|the problem in other terms ; the true reason was 
| still unknown, and it was essential that the problem 
| should be attacked by true scientific methods. 
| There was an analogy in the case of viscosity. For 
30 years the treatment had been purely empirical, 
while scientists debated how to interpret the 
results to obtain absolute data. He agreed with 
Dr. Norlin’s paper except where it advocated the 
use of a viscosity index, which had the same defects 
as viscometers in that it rested on arbitrary measure- 
ments. This might be no disadvantage so long as 
no attempt was made to base exact physical work 
upon it, but when that was attempted, difficulties 
were encountered. The basis of the uniformity in 
recent work was Walther’s formula, connecting 
viscosity and temperature, which assumed a straight- 
line relationship; but if a viscosity index was 
employed the relation became a curve, and no 
agreement with Walther’s formula was possible. 
Research in this field had been slow and uncertain 








tion of Mechanical Engineers on the material 
collected, but observed that it included a number of 
contradictory opinions. Laboratory tests did not 
always indicate the most suitable oil for a given 
purpose, nor did bench tests of motor oils always 
agree with the results of experience, of which it was 
difficult to get reliable comparative figures. Motor 
manufacturers recommended oils of certain viscosi- 
ties, but this alone was no guide to the behaviour of 
oil in an engine. The oil companies naturally 
ccumulated much information about their products, 
but the customer still felt that there should be some 
means whereby he could select his own oil. The 
methods of definition required to be improved. If 
ill the laboratory tests of an oil were combined, 
some idea of the properties could be obtained, and 
this often sufficed, but the manner of selection must 
aim at simplicity. It should not be necessary to 


because it interpenetrated with so many other 
fields, each with its own terms, which were not 
understood elsewhere ; hence the advantage of such 
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contact in spite of the presence of oil; what then 
happened to the oil molecules? Did they have 
time to decompose ? For complete lubrication 
the viscous properties mattered most, but in 
boundary lubrication, i.e., at high spots, it was the 
positive or negative stability of the oil that mattered. 
Some oxygen was needed to polymerise the hydro- 
carbons. He had measured the nitrogen oxide in 
oil taken from a petrol-engine cylinder working 
under knocking conditions, and found that the 
amount rose throughout the expansion stroke. 
This might bear upon the lack of co-ordination 
between oxidation tests and engine tests of lubrica- 
ting oils. Experiments on wear in the presence of 
nitrogen oxide showed it to be considerable ;_ this 
might help to explain the difference between corrosion 
wear and mechanical wear. 

Mr. J. E. Southcombe observed that Neely. 
speaking of boundary lubrication, had said that it 
was a simple matter to find an addition agent to 
improve oiliness. In examining many of these 
organic compounds, he himself found no improve- 
ment unless there was a long chain with a carboxylic 
group at the end. The phenomenon of oiliness 
could be explained by a mixture in varying amounts 
of fluid friction and boundary lubrication. He 
agreed with Dr. van der Minne that oiliness might 
be a disadvantage under extreme-pressure condi- 
tions. Oiliness raised the lubrication efticiency 
under moderate loads, and resisted moderate wear ; 
extreme-pressure lubricants worked the other way 
round, tending to make wear easy. With reference 
to Mr. Clayton’s remarks, he believed that slight 
bedding had occurred in each case, with or without 
seizure. The debris formed by rubbing surfaces 
together contained ferrous sulphide if the oil con- 
tained sulphur, or ferrous chloride if it contained 
chlorine. 

Professor H. A. Everett urged the need for more 
information about viscosity. If such things could 
be explained by simple concepts, a great advance 
would have been made. A pamphlet circulated by 
an American oil company defined viscosity as ‘‘ the 
time taken for oil to flow out of a hole.” When 
a fundamental concept was so obscured by the 
process of measurement, clarification of basic ideas 
was needed. It had been suggested that the 
viscosity index should take account of pressure 
phenomena as well as temperature. Instead of 
plotting viscosity on a base of temperature or pres- 
sure only, the three could be combined in a series 
of curves at different pressures, on a temperature 
base which would give much more comprehensive 
data. Local pressures might amount to many 
thousands of pounds per square inch. Tempera- 





a conference as the present. 

Mr. F. P. Malschaert, referring to the viscosity | 
conversion chart in Dr. Groff’s paper, said that if | 
viscosity index and pole height were the same thing, | 
the family of index curves should be straight 
convergent lines, whereas they were not. Any 
alteration to the viscosity index should retain its 
good features, and not abandon the entire concep- 
tion. The viscosity determinations of Messrs. Dean 
and Davis were unsatisfactory, because they 
depended on the temperature, which must be 
ascertained at 100 deg. Saybolt. Messrs. Dean and 
Davis later devised the “ kinetic viscosity index,” 
where temperatures ranged from 100 deg. to 
210 deg. F. and viscosities were measured in centi- 





test each property separately ; some simpler method 
might serve. It was not practicable to refine an | 
oil within too narrow limits. A simple test was | 
wanted by which an oil could be chosen with the | 
certainty that, at least, it would do no damage. 

Mr. D. Clayton said that particular attention had 
heen given to boundary friction at the National 
Physical Laboratory. The first difficulty was to 
clean the surfaces. Many investigators had failed 
'o repeat Hardy’s results, even when using the same | 
technique. He had not found the paper by Messrs. 
Burwell and Camelford very helpful, although their 
results came out in the right direction. Professor 
Trillat’s paper appealed to him, although he supposed 
that, in filtering polar bodies, prolonged tests were 
needed to saturate the filter surfaces. He would 
have liked to see similar results for new oils. Dr. 
H. W. Brownsdon’s results showed how many 
factors affected wear, and were disturbing on that 








| alteration of the viscosity index in order to remove 


stokes. This was a good move, but the index 
could not be extrapolated, and unfortunately this 
seemed necessary, especially with compound oils. 
He suggested that the Viscosity Committee which 
grew out of the Paris Congress should consider an 


its inconveniences. In conclusion, Mr. Malschaert 
proposed a method of determining an ** independent 
viscosity index,’ which would avoid temperature 
corrections. 

Professor A. C. G. Egerton, F.R.S., supported | 
Dr. Ubbelohde, and hoped that the conference | 
would not disappear like certain comets, but | 
would reappear from time to time. Dr. Adam 





indicated the correct perspective by pointing out | 
that the irregularities in the planest possible surface 
might be 200 times the perceptible range of an 
intermolecular force. Dr. Bowden showed that 
high local temperatures might obtain at points of 


graphite in the lubricant. 


tures and pressures changed so much that a clearer 
and more complete picture was needed of the 
characteristics of an oil, which might be better 
expressed in terms of viscosity than of such newer 
ideas as “film strength.” If averages must be 
used it was better to take the average viscosity, 
rather than the viscosity corresponding to an 
average temperature or pressure. The Discussion 
was probably unique as a common bond between 
many countries, and he hoped that some combined 
action might result to effect the things that must 
be done jointly if they were to be done satisfactorily. 
e.g., the unification of nomenclature. 

Mr. G. L. J. Bailey, on behalf of Professor Finch. 
said that there were not many tools available for 
the direct examination of bearing surfaces. The 
microscope was not very useful in this respect. 
The contorograph gave macroscopic and micro- 
scopic surface knowledge of such features as machin- 
ing marks. The electron-diffraction camera gave 
sub-microscopic data, such as crystallinity. With 
reference to Mr. Alcock’s remarks on running-in. 
surfaces that were well run in were amorphous, like 
glass, not crystalline. Such glazed surfaces were 
important, because the strength of the boundary 
film was governed by the surface, an amorphous 
surface giving a good film. In references to films. 
the state of the surface should also be mentioned. 
The question had been asked, on the previous day, 
whether amorphous carbon deposit acted as a 
The crystal size was 
very small, and it was not certain whether it was 


or was not graphite, but the electron-diffraction 


method showed that the crystals did not orientate 
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with their slip planes parallel to the surface, as in 
a graphite, and therefore they could not assist 


lubrication. He thought that a cast-iron with 
a coarse graphite content should wear well. 
Mr. H. Higginbotham recalled that Professor 


Adam had spoken of the value of graphite in 
boundary lubrication, and also of the importance 
of chemical stability. In this respect graphite 
showed to advantage. Professor Finch had shown 
that graphite prevented pick-up, allowing the metal 
to flow and to form a smooth Beilby layer. Colloidal 
graphite had a particle size of 1/1,000th mm. or 
less, and did not affect clearances in ball bearings. | 
Objectors to its use were possibly thinking of flake 
graphite in grease. With reference 





. . | 
to viscosity. | 


}engines, found nitrogen products in the tanks, 
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in the used oil from Diesel engines than in the oil 
from petrol engines. Another German chemist, 
trying to avoid the explosion risk from gas in tanks, 
by filling the free space with inert gas from Diesel 


derived from the Diesel engine fuel. These pro- 
ducts were present whenever the so-called inert 
gases of combustion were cooled below the dew 
point. Dr. Haslam, of the Standard Oil Develop- 
ment Company, had encountered the same trouble 
in a hydrogenation plant ; and Dr. G. F. Mucklow,* 
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hose with couplings and strainer. The two outlet 
valves are of the semi-automatic type. 

In addition to the vehicles described last week, th: 
exhibit of Messrs. The Associated Equipment Com- 
pany, Limited, Southall, includes a trolley ‘bus 
chassis, which is equipped with the English Electri: 
Company’s system of series dynamic control. This 
chassis, shown in Fig. 22, page 544, is one of six 
which have recently been ordered by the New- 
castle-on-Tyne Transport Department, and is of 
the standard Renown type, with an 18-ft. 7-in. whee! 





when measuring internal-combustion engine explo- 
sion pressures at the University of Manchester, 
found liquid containing nitrogen oxide in a needle 
valve between the cylinder head and the pressure 


he wondered what might be the effect upon viscosity | gauge. 


of additions to lubricants, such as were now generally 


accepted. 

Dr. F. P. Bowden said that the temperature 
effects between sliding metals were very local, and 
could only be measured by making the surfaces 
themselves the couple. By this means he had found 
temperatures of about 1,000 deg. C. between con- 
stantan and steel. When lead was caused to slide 
on steel, the melting point of the lead was exceeded. 
As Professor Egerton suggested, this would decom- 
pose He thought that wear was largely a 
melting of one metal on the other. Dr. Blok had 
tried the same method with gear teeth and found 
the same local high temperatures. What was the 
real nature of sliding ? We measured the average 
force needed to keep a slider moving, but it might 


oils. 


Dr. B. Kjerrman, referring to Mr. Higginbotham’s 
|remarks on graphite in ball bearings, warned users 
not to mix soluble compounds with grease in such 
bearings, especially in bearings of small size. He 
had found that such additions might form small 
dents in the surface, leading eventually to scaling. 
Mr. H. G. Catterall disagreed with the statement 
that lime-base greases tended to separate as the 
water was driven off; he had heated over 30 
varieties above their melting points, and found that 
they reset as serviceable greases. Almost all motor- 
car makers recommended lime-base greases for 
wheel bearings. The objections urged against them 
were true ten years ago, but not to-day. 

On the invitation of the Chairman, Mr. H. L. 
Guy proposed to initiate some action, before the 





not be constant. 
fluctuations he found that the movement was one 
of alternate sticking and jumping; hence the 

fundamental” laws of sliding could be regarded 
only as crude approximations. At the instant of 
slipping there temperature rise, 
lasting only about 1/1,000th of a second, and with 
lubricated surfaces the effect was essentially the same. 

Dr. H. Vogel said that he had tested gear oils by 
measuring the wear of a soft wheel pressed against 
a hard one, after some hours’ running at 80 deg. C. 
Count von Soden had defined the value of a lubricant 
by the reciprocal of wear. He had himself re-made 
von Soden’s tests under better conditions, and 
thought a new term should be introduced, the 

wear resistance’ of an oil, which might be 
expressed in C.G.S. units. It was almost impossible 
to get a physically defined surface. With a new 
wear tester, lubricated with air, he had found that 
the progressive diminution of wear could be expressed 
by a logarithmic function. Ata load of 1.200 kg. per 
square centimetre, using spindle oil, the wear was 
six times that with castor oil, and 36 times as great 
as with sulphurised extreme-pressure lubricant. 
rhe results seemed to confirm that, at certain 
pressures, the lubricating value of the oil was substi- 
tuted for that of the boundary layers between the 
metals and the lubricant ; therefore it was necessary 
to know the qualities of the boundary layers as well 
as of the oil. 

Mr. Harry Shaw quoted the remark of Professor 
Karelitz, at the opening meeting, that there was no 
way to measure roughness. With the contorograph 
which he had described in a paper read before the 
Institution of Production Engineers in 1936, rough- 
ness could be measured within about 2 per cent. 
He showed, by means of lantern slides, how metal 
was removed by degrees from the ridges of a 
machined whitemetal surface. Further slides show- 
ing that with colloidal graphite added to the oil, the 
metal appeared to be more plastic, the ridges being 
pressed down into the hollows. He concluded that 
roughness influenced wear pro rata, and had thought 
that the best surface, therefore, was the smoothest. 


was a violent 


For typical machined surfaces this might be true, | through a supply pipe taken from the pump through 
but it was not so for mirror-finished surfaces, which | a large filter with a control cock and a non-return 
The unit may be either pushed by hand or 
The 
tubular steel handles are hinged so that they can 
| be folded out of the way when not required. Domed 


became matt. The matt surface, he found, con- 
sisted of minute saucer-shaped depressions, and 
seemed to give less friction than the mirror finish. 
Mr. ©. I. Kelly, referring to the paper by Dr. 
Hanson and Professor Egerton on the influence of 
catalysts in the oxidation of oils, said that, in 1927 
and 1928, when distilling used oils from automobile 
engines, he had found copious fumes of nitrogen 
oxide coming from the condenser outlet. Later, 
Graefe* found a greater amount of nitrogen oxide 


* See Petroleum Zeitschrift, June 8, 1932 


With apparatus to record the | 


members dispersed, to co-ordinate nomenclature as 
| suggested by Professor Everett. To that end he 
|invited Professor Everett, as representing the 
| United States, Dr. Kjerrman (Sweden), Dr. Féttinger 
(Germany), Mr. Brillié (France), and Professor Swift 
| (Great Britain) to meet him that afternoon at the 
| Institution of Mechanical Engineers for a prelim- 
| inary discussion of the matter. The gentlemen 
named having intimated their willingness to collab- 
orate, the Chairman expressed the thanks of the 
meeting to the authors of papers, the speakers, and 
ito Dr. Gough, chairman of the organising com- 
mittee, which was confirmed by acclamation. The 
| Discussion then terminated. 

! 








| EXHIBITION AT EARL’S COURT. 


(Continued from page 510.) 


Tne trailer pump, illustrated in Fig. 21, page 544, 


is of a type supplied to the Home Office, and is | 


| shown by Messrs. Dennis Brothers, Limited, Guild- 
|ford. It is of large capacity, .being capable of 
| delivering up to 500 gallons per minute. The unit 
jis self-contained, and comprises a four-cylinder 
| petrol engine of 55 brake horse power directly 
coupled to a turbine pump, mounted on a welded- 
steel frame carried on semi-elliptic springs, the axle 
being fitted with two pneumatic-tyred wheels 
mounted on roller bearings. The output given is 
at 90 Ib. per square inch pressure, but the pump 
will also deliver 300 gallons per minute at 150 Ib. 
per square inch. The petrol engine is a standard 
model with a cylinder bore of 100 mm. (3}% in.) 
and a piston stroke of 120 mm. (4%5 in.). High- 
| pressure lubrication is employed, the system 
incorporating an external oil-cooler and filter. The 





| pump is a multi-stage model, constructed of gun- | 


| metal throughout. It is primed by twin reciprocating 
= pumps built in one unit with the main pump, 
}and driven through a fabric-lined clutch running in 
joil. The air pump is capable of lifting water from 


,a depth of 25 ft. A cooling tank is fitted, and is fed 


| valve. 
j}attached to a motor vehicle as a trailer. 


‘COMMERCIAL MOTOR TRANSPORT 


base. The frame, which is inswept in front to 
provide a small turning circle, is rigidly braced by 
tubular cross-members and at the rear is dropped 
so that a 30-ft. body seating 74 passengers, and 
| having a low entrance and exit platform, can be 
jused. The axles are of the fully-floating type. with 
| bellows-gland pattern oil seals, and the hubs ar 
mounted on roller bearings. Ventilated disc wheels 
with 10-5 in. by 20-in. low-pressure tyres are fitted. 
The steering is of the A.E.C. worm-and-nut type. 
| The electrical equipment has been specially 
| designed by the English Electric Company to provide 
stable, easily-manipulated braking without heavy 
currents being returned to the line. This may be 
undesirable, owing to the use of rectifier sub- 
stations, to the method of sectionalising the trolley 
wires, or to the traffic conditions. The motor, a view 
of which appears in Fig. 24, is, therefore, compound- 
wound, with a shunt field, which is compara- 
tively light compared with the normal regenerative 
unit. This, it is claimed, enables the advantages 
| of the series motor to be retained during motoring. 
| while the shunt winding provides rheostatic braking 
| at all speeds without risk of flashing over. At the 
| same time, the rate of retardation is about the same 
las that obtained with a regenerative motor, though 
no current is returned to the line and the high volt- 
|ages across the armature usually associated with 
ithis method of braking are absent. The drive is 
| through worm gear, which is offset to the near side 
| to give a clear gangway, and three four-star differen- 
itials. The motor is arranged behind the legal 
}ground clearance area to give a low floor height 
| and short straight-line transmission, which is through 
a large propeller shaft fitted at each end with 
' needle-roller bearings. 
The electrical brake connections are set up by 
|a pedal-operated switch. This is linked with the 
| control valve of the air brake with which the vehicle 
is also fitted. Depressing this pedal first operates 
the electric brake and then brings the air brake into 
action, the change from one system to the other 
being effected quite smoothly. It is claimed that 
this procedure not only reduces the wear on the 
brake lining, but enables the vehicle to be brought 
to rest accurately at the stopping places. The ait 
brake system comprises a combined reservoir, 
governor check valve and buffer chamber as a 
complete unit, thus reducing piping and connections 
land, therefore, leakage, to a minimum. The brake 
cams are of the high-lift type and _ self-locking 
independent adjusters are fitted on all the camshaft 
ilevers, so that the }-in. liners can be completely 
| worn out before re-splining necessary . 
| The air cylinders are mounted directly over hollow 
|king pins, through which the piston rods operate 
|directly on to the camshaft levers, thus ensuring 
|that the application of the front-wheel brakes will 
| not affect the steering, or vice versa. 
The lighting generator is mounted directly on the 
| main motor, as shown in Fig. 24. The yoke is bolte4 
|to the end housing and the armature is carried on 
an extension of the shaft. This arrangement, it is 
| claimed, ensures that no vibration or noise is trans- 
|mitted to the body, and silent running is further 
| ensured by careful dynamic balancing. The dynamo 
| cuts in at a speed of about 5 m.p.h., and develops 
| its maximum output of 1,600 watts at about 7 m.p-h 
Thus adequate battery charging is ensured under the 
|worst traffic conditions. The contactor panel. 
master controller, reverser and brake switch ar 








becomes 








| mud-guards of heavy-section steel are provided, as 
|shown, and internal-expanding brakes are fitted: 
The brakes can either be operated by a hand lever, 






illustrated in Fig. 23, and are arranged as one unit, 
| which greatly simplifies the wiring. The controller 


F > ar ne with self-aligoni . ‘t fingers. 
or by an automatic device actuated by the over-run | 8 of the drum type ith self-aligning contact ie 
: RS | The electrical system is arranged so that in eme 


when the machine is being trailed. The equipment ; 

: . : ncy the vehicle can be operated from the battery. 
ncludes two 8-ft. len -in. armoured suction | &2°Y the vehic me 
oe : ve, maori get see tp — |For this purpose the two halves of the battery ar 


‘connected in series, while for charging they can be 












* See Proet.Mech.E., vol. 123, page 382 (1932). 
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connected in parallel by means of a change-over 
switch. 

When dealing with the exhibits at the 1933 
exhibition, we described a trolley “bus chassis 
shown by Messrs. The Sunbeam Motor Car Company, 
Limited. This description appeared in vol. exxxvi, 
page 513 (1933). The latest Sunbeam trolley ‘bus 
chassis, shown at the present exhibition by Messrs. 
Sunbeam Commercial Vehicles, Limited, Moor- 
field Works, Wolverhampton, is illustrated in Fig. 
25, page 544, and it will be noticed that it differs 
in a number of particulars from the earlier model. 
The chassis illustrated in Fig. 25 is a six-wheeled 
long-wheelbase model for double-deck bodies seat- 
ing up to 70 passengers, built to the requirements 
of the City of Belfast. The chassis frame is of pressed- 
steel construction, with deep side members, and 
braced with deep-section pressed-steel channel and 
tubular cross members. All units are readily acces- 
sible. The electrical control equipment is perma- 
nently mounted in a full width driving compartment 
on two aluminium dashes, rigidly attached to the 
forward end of the chassis, making an entirely 
self-contained unit, and enabling it to be fully 
tested on a service line before the body is mounted. 
The rear bogie embodies the well-known Sunbeam 
feature of twin-spring suspension. The braking 
system, which operates directly on all six wheels, 
is the Sunbeam-Lockheed hydraulic system, in- 
corporating the Sunbeam compensating and sealing 
device. A triple master cylinder is used, one 
cylinder feeding the telescopic expanders on each of 
the three axles. This provides perfect compensa- 
tion between all six wheels, and the sealing device 
ensures complete protection against loss of effective 
braking in the event of fracture of any of the pipe 
lines. The system includes a vacuum servo, inter- 
posed between the foot pedal and master cylinder, 
amplifying the foot pressure required for operation. 

The electrical equipment is designed and manu- 
factured by Messrs. The British Thomson-Houston 
Company, Limited. The 95-h.p. motor employed is 
of the compound-wound type arranged for regene- 
tative and rheostatic braking. It is carried in a 
sub-frame, flexibly mounted at four points, the 
complete assembly being easily removable when 
this is necessary for overhaul. The master con- 
troller is combined with the reverser in a single 
unit, in which the two are mechanically inter- 

*ked, mounted under the driver's seat. The con- 
‘actors, which are of the electro-magnetic type, are 
mounted in the driving cab, as previously mentioned. 








In this position they are readily accessible and 
completely protected from the weather. Both the 
main and shunt field resistances are carried outside 
the chassis side members. The main resistances 
are of the unbreakable type, consisting of grids of 
resistance wire or strip, assembled on insulated rods 
mounted in, and insulated from, the end supporting 
frame, the whole forming a rigid assembly and 
reducing the number of joints tothe minimum. The 
shunt field resistances consist of vitreous enamelled 
tubes mounted in a frame with a louvred protecting 
cover. All cables for power wiring are enclosed in 
flexible metallic tube sheathing as a preventive 
against interference with wireless reception. Wire- 
less interference filters are incorporated in the 
control circuits, thus avoiding the necessity for 
using unsightly mains choke coils on the roof of the 
vehicle. 

Thirty-volt lighting equipment is provided, the 
motor-generator set used having both armatures 
mounted on a single-shaft, which effects a saving 
in weight and ensures correct alignment and 
freedom from vibration. In conjunction with the 
lighting system, equipment is provided to enable 
the vehicle to be propelled from the battery power, 
the two 30-volt battery sections being used in series 
for this purpose. The wheelbase is 18 ft. 6 in. from 
the front axle to the centre of the bogie, the overall 
length of the chassis is 29 ft. 4} in., and the overall 
width is 7 ft. 5} in. The frame height between the 
axles with the vehicle loaded is 2 ft. 1 in., and the 
platform height in the same circumstances is 12 in. 
The front track is 6 ft. 6 in. and the rear track is 
6 ft. 4} in. 

In addition to the trolley bus chassis described, 
Messrs. Sunbeam Commercial Vehicles, Limited, 
are showing the 12 cwt. to 15 cwt. battery electric 
chassis illustrated in Fig. 27, page 544. The 
design of this chassis has been developed over a 
considerable period, and many of the features 
developed in connection with the trolley *bus chassis 
have been incorporated. The electrical equipment 
has again been designed by Messrs. The British 
Thomson-Houston Company, Limited. The wheel- 
base is 6 ft., and the platform space behind the 
driving cab is 7 ft. 11}in. Asimilar chassis with the 
same wheelbase, but a platform space of 9 ft., is also 
available. The main chassis frame is built up of 
high-tensile steel pressings with deep-section cross 
members, and is dropped at the forward end to give 
a low floor in the driving cab, a very desirable feature 
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Fig. 29. 
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Messrs. F. Perkins, Limirep. 
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electrical equipment includes a motor of the 
ventilated type with a large capacity for heavy 
overloads, specially designed for battery-vehicle 
service. It is controlled by magnetic contactors 
of similar design to those used on the trolley *buses, 
these contactors being operated by a pedal which 
actuates the master controller. This system of 
control enables speed to be regulated in a similar 
manner to a petrol-engined vehicle, and leaves both 
hands free for steering, &c. It is claimed to have 
definite advantages over the drum-type controller, 
which is usually arranged for hand operation, as the 
driver cannot cause excessive arcing by misuse of 
the controller, such as frequently happens with the 
hand-operated type. 

A meter is mounted on the dash, as shown, to 


| give the indications necessary for the operation 


of the battery. Beneath this meter is the 50-ampere 
charging plug. When the vehicle has finished its 
daily round, it is plugged in to the charger and left 
overnight. A contact breaker, incorporated in the 
meter, operates a relay which automatically termin- 
ates the charge immediately the battery is fully 
restored. The batteries are arranged in special 
crates in three groups as shown; one on each 
side of, and outside, the chassis frame, and the 
third behind the rear axle. All three batteries are 
easily accessible. ‘The size of battery fitted varies 
with the load to be carried and the daily mileage 
required, the model illustrated being fitted with 
196 ampere-hour units. The wheelbase is 6 ft., 
the overall lengths of the long and short chassis are 
12 ft. 8} in. and 1] ft. 9 in., respectively, and the 
overall width is 4 ft. 11} in. The laden frame height 
is ] ft. 10 in., and the turning circle is 25 ft. diameter. 
The “ mechanical horse manufactured by Messrs. 
Scammell Lorries, Limited, Watford West, Herts, 
which was described in ENGINEERING, vol. cxxxv, 
page 633, (1933), is an interesting example of the 
success of an unconventional design, a large number 
of these vehicles having been sold since their first 
introduction. The original model was fitted with a 
petrol engine, but an alternative model with an 
oil engine is being exhibited at Earl’s Court. The 
oil engine is a Perkins “* Wolf” model, described 
in ENGINEERING, vol. cxxxvi, page 584 (1933). 
Another new exhibit by the same firm is illustrated 
in Fig. 26, page 544. This is a rigid 15-ton to 16-ton 
eight-wheeled chassis fitted with a flat platform 
body. The engine is a 6 LW Gardner model, the 
six cylinders having a bore of 4} in. and the 
piston stroke being 6 in. The engine is rated 
at 43 h.p., but is capable of developing 102 brake 








in a vehicle used for house-to-house deliveries. The 


horse-power. It is mounted on three-point rubber 











550 


suspension. The clutch, mounted in 

16 in. in diameter. It is provided with a clutch 
stop. The transmission from the engine to the 
gearbox is by a shaft fitted with rubber couplings. 
The gearbox is of the constant-mesh type, giving 
six forward speeds and reverse, the sixth gear being 
overdrive. The wheels in the gearbox are mounted 
on needle-roller bearings, and gear changes are 
effected by a single control lever. The box has 
pump-feed lubrication, the system incorporating a 
felt and magnetic filter, and there is provision for 
a power take-off. The box is mounted on three- 
point rubber suspension. The transmission to the 
driving axle is by a Hardy Spicer propeller shaft 
with needle-roller bearing universal joints. The 
driving axle is fitted with a double-reduction fina! 
drive in the form of spiral bevels in conjunction 
with an epicyélic gear. The differential is of the 
hevel type. The frame is of carbon steel with 
channel-section side members and box and tubular 
cross members. The rear bogie is mounted on 
semi-elliptic springs. The four front wheels are 
mounted on a subframe, on which the main frame 
is carried on rubber columns. The steering is of 
the Marles cam-and-roller type, and compressed- 
air brakes are fitted to all road wheels. The overall 
length is 29 ft. 10 in., the wheelbase is 17 ft. 5} in., 
the front-wheel track is 6 ft. 3§ in., and the rear- 
wheel track is 5 ft. 9} in. The body space is 
24 ft. 6 in. 

In the development of small high-speed compres- 
sion-ignition engines for the lighter types of com- 
mercial vehicle, and also for private cars, the firm 
of Messrs. F. Perkins, Limited, Queen-street, Peter- 
borough, has played a very important part. The | 
application of these engines to general industrial 
purpo s was dealt with in our account of the recent 
Royal Agricultural Show at Wolverhampton,* in | 
which descriptions were given of a 30-kW generator 
set and a tractor, and at the same time we sum-| 
marised the evolution of the firm’s standard range | 
of engines from the original Vixen, Fox and Wolf | 
types to the Leopard IIT model. In the present 
Exhibition, Messrs. Perkins display an addition to | 
the series, known as the Panther, a cold-starting six- 
cylinder engine designed for light-lorry and omnibus 
applications and possessing a number of interesting 
features. A sectional arrangement of the Panther | 
engine, which has an R.A.C. rating of 29-4h.p., is! 
yiven in Fig. 28, on page 549, and the general 
appearance can be seen from Fig. 29. In the design 
particular attention has been given to weight reduc- 
tion, the weight without the flywheel being only | 
580 1b., and with flywheel and all equipment, 712 1b., | 
corresponding to 6-7 1b. per brake horse-power on | 
the commercial-vehicle rating. 

The six cylinders, 88-9 mm. bore by 127 mm. 
stroke, form, with the crankcase, a single casting | 
of chromium iron. The hardened crankshaft, of 
nickel-chrome-molybdenum steel, is carried in seven 
main bearings lined with lead-bronze, with white- 
metal in the top half of the bearing as a precautionary 
measure. The big-end bearings of the connecting- 
rods are similarly fitted. The cylinder heads 
embody the maker's “ Aeroflow ” system of com- | 
bustion, in which two fuel sprays are used, one 
directed into the open cylinder, and the other 
into the air stream at its entrance into the com- 
bustion chamber. This system was adopted in 
the Wolf and Leopard engines, but has been 
further improved in the Panther by arranging 
the combustion chamber on the same side of the | 
engine as the fuel pump. The combustion chamber is | 
spherical and machined internally, communication | 
with the cylinder being by a Venturi passage of | 
larger proportional size than in the earlier engines. | 
The atomisers are arrarged vertically in a row at 
the front of the engine. The modified form of | 
combustion chamber has enabled the use of shorter | 
and lighter atomisers, which can be more efficiently | 
cooled. It is claimed that by these means choking | 
of the atomisers as a result of overheating has been 
completely overcome. The cooling water is circu- 
lated by a pump mounted on the fan spindle and 
delivering to a manifold which directs the water 
round the atomisers and exhaust valves. The 
dyaamo is driven by the same belt as the fan and | 


* See ENGINFERING, page 66, ante 


pump, from a pulley at 


| cylinder bore. 


[the corresponding torque being 193 lb.-ft. 
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housing, is of the Borg and Beck type, and is EXHIBITS AT THE COMMERCIAL 
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the front end of the 
crankshaft. 

The connecting-rods are 
chrome-molybdenum steel 
stampings, fitted with 
bronze small-end bushes. 
The gudgeon-pins are 
hollow and of the full- 
floating type, held in 
position by Circlips. The 
aluminium-alloy pistons 
have three pressure rings 
and two scraper rings. 
The connecting-rods are 
so designed that they can 
be withdrawn, with the 
pistons, through the 
The cam- 
shaft follows the makers’ 
practice in being mounted 
high enough to obviate , 
the need for push-rods 





and is driven by a triple Front 
roller chain, which also tinder 
drives the fuel pump. : 
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This method of mounting 
the camshaft permits the 
removal of the cylinder 
head casting without dis- 
turbing the valve timing. ¢ 
Forced lubrication § is @'79%¢) 
provided to the front-end 
bearing of the camshaft, as well as to the main 
and big-end bearings and rocker mechanism, the 
oil pump, which is situated in the sump, being 
driven from the shaft of the C.A.V.-Bosch fuel 
pump through spiral gears. Steel pressings are 
used for the engine sump, valve cover, and front 
timing case. To reduce contamination of the 
lubricating oil by water vapour or by com- 
bustion gases, a new system of continuous crank- 
case ventilation has been adopted, a slight vacuum 
being maintained in the crankcase by a connection 
to the air induction pipe. on which an oil-bath type 
of cleaner is fitted to filter the incoming air. 

The engine is stated to have a maximum speed of 
4,0) r.p.m., and for use in private cars is supplied 





unyoverned. 
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should be made also of the Puma and Python types. 
of somewhat smaller power, suitable for light 
commercial purposes and for private cars. The 
Puma is a four-cylinder engine, with an R.A.C 
rating of 19-6 h.p.,and develops 56 brake horse-power 
at a speed of 2,600 r.p.m. The Python has three 
cylinders and develops 42-5 brake horse-power at 
the same speed, the Treasury rating being 14-7 h.p. 

Messrs. The Consolidated Brake and Engineering 
Company, Limited, Windsor Works, Slough, ar 
exhibiting an example of the Girling-Consolidated 
power-operated brake for trolley "buses. The latest 
developments in this brake include a lightweight 
compressor and compressor governor, an anti-freez- 
ing device, and arrangements for automatic applica- 


For commercial vehicles, including | tion of the brake in case of trolley-pole derailment 


‘buses, a pneumatic governor is fitted to limit the |The front brake cylinder is illustrated in Fig. 3. 
. . } . . ° 

speed to 2,600 r.p.m. This gives an output of | on this page. and the brake-expanding and adjust 

85 brake horse-power with a maximum brake | ing gear in Figs. 31 and 32, while a typical layout 


mean effective pressure of 100 Ib. per square inch, 
The 
fuel.pump control is normally set for a range 


for a six-wheeled trolley *bus is shown in Fig. 3:3 
The compressor and motor, shown at @ in the latter 
figure, constitute a direct-coupled unit fixed to the 


from 300 r.p.m. to 2,600 r.p.m., but a considerable | chassis frame by means of feet provided on the motor 


variation in idling speed is possible, controlled from 
the driver’s seat. The engine is stated to be applic- 
able to most makes of British 4/5-ton commercial 
chassis, without increasing the unladen weight 
of the vehicle in comparison with a petro] engine. 

We have dealt at some length with the Panther 
engine, as this is the largest of the new models 
displayed on Messrs. Perkins’ stand, but mention 





housing. The compressor draws the air from the 
atmosphere through the suction filter 6 and the anti- 
freezer c, and delivers it through the check valve d 
into the main reservoir e. The reservoir is arranged 
to act as a water trap, and is fitted with a drain 
cock f, so that the moisture collected can be drawn 
off. The air-compressor motor is controlled by 
means of the electro-pneumatic governor 9, which 


MOTOR EXHIBITION. 








the 








I2, 1937. 
breaks the motor circuit when a pre-determined 
maximum air pressure is attained in the reservoir, 
and re-makes the circuit when the pressure has 
fallen to a pre-determined minimum. As a further 
safeguard against excess pressure being built up, a 
safety valve ) is provided on the reservoir. The 
compressed air passes from the reservoir to the foot- 
operated driver’s control valve j, by which the 
admission or release of air to the brake cylinders is 
controlled. The valve is designed so that a compara- 
tively small force is required on the pedal, and the 
pressure of air entering the cylinders is directly pro- 
portional to this force. The brakes can be applied 
or released either gradually or instantly. The move- 
ment of the valve-operating lever is such that the 
valve can be worked in conjunction with the rheo- 
static brake. As will be seen from Fig. 30, the 
brake cylinders are of the cup-leather piston type. 
The pistons are provided with a guide working in a 
hearing on the front of the cylinder, and at the rear, 
are attached, by means of rods terminating in a 
coupling, to the brake expanders. One of the latter 
is shown in Fig. 31. It will be seen that the rod 
coupled to the brake piston terminates in a guide 
block carrying a cone. This cone is in contact 
with rollers which, in turn, make contact with 
the inclined faces of the plungers, the latter engaging 
directiy with the brake-shoe tips. The arrangement 
is claimed to reduce friction to a minimum, and to 
eliminate snatch at any speed so as to give pro- 
gressive braking over the entire range of the pedal 
movement. The adjusters at the other end of the 
brake shoes are arranged as shown in Fig. 32. It 
will be seen that a square, to take a spanner, is 
formed on the outer end of a central spindle, the 
other end of the spindle being in the form of a bevel 
year engaging with bevel wheels formed on the 
ends of two bushes, which are threaded internally. 
(he plungers engaging with these threads terminate 
in trunnions on which the brake shoes are carried. 
Bowdenex connections may be made to the brake 
piston guide, as shown in Fig. 33, to enable applica- 
tion to be made by a hand lever. To allow move- 
ment between the piping on the chassis frame and 
the brake cylinders, flexible connections are pro- 
vided, as shown at & in Fig. 33, and a flexible con- 
nection is also provided between the compressor 
and the air reservoir. A stoplight switch can be 
provided in the piping to the brakes as shown at / 
in the same illustration. The brake-cylinder gauge 
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induced-draught fans were also supplied by Messrs, J. 
Howden and Company, Limited, The ashes are dealt 
with by an hydraulic sluicing plant constructed by 
Messrs. International Combustion, Limited, whenee 
they are pumped to a storage bunker outside the 
boiler house. 

The turbine, which was constructed by Messrs. C. A. 
Parsons and Company, Limited, Heaton-on-Tyne, is 
of the single-cylinder pattern with a duplex exhaust, 
and is supplied with steam at a pressure of 375 Ib. 
per square inch and a temperature of 800 deg. F.. It 
is coupled to an alternator with an output of 30,000 kW 
at a power factor of 0-8, which generates three-phase 
current at a pressure of 22 kV and a frequency of 50. 
The windings are of Messrs. Parsons’ concentric design, 
and are protected by Merz-Price balanced protection. 
The turbine exhausts into a Parsons’ condenser with 
a cooling surface of 24,300 sq. ft., which is supplied 
with a circulating water at the rate of 19,750 gallons 
per minute by a pump constructed by Messrs. Mather 


The contract for the civil-engineering work, including 
levelling and the building of roads and railways, was 
let early in the present year to Messrs. George Wimpey 
and Company, Limited, The Grove, Hammersmith, 
London, W.6. On the occasion of a recent visit to the 
Estate, we were able to note that while the development 
work is not yet complete, nine concrete roads, having a 
total length of 16,420 ft., or 3-14 miles of carriageway, 
have been laid, including the main highway traversing 
the Estate from north to south, called Kingsway, and 
Eastern-avenue, leading from the centre of the Estate 
to Low Fell station. A system of standard-gauge 
railway lines from goods sidings, just south of Low 
Fel] station, and serving the whole of the Estate, has 
also been built ; the total length of the lines is 4,200 
yards, and additional spurs are under construction. 
A viaduct has been built to carry the line over Kings- 
way. The course of the river Team, which is subject 
to periodical floods and formerly meandered through the 
valley tures, has been straightened over a length 


| water from the drain into the river when the tidal gates 


and Platt, Limited, Manchester. 
at three stages for feed heating pur 


Hebburn-on-Tyne. 


breakers with a rupturing capacity of 750,000 kVA 
and overload and Merz-Price protection. 
selection is effected by motor-driven oil-immersed 
selection switches. The *bus-bar coupler on this board 
also has a capacity of 1,200 amperes, and is motor 
operated. Of the remaining panels, six are for 400- 
ampere outgoing feeders and two control the high- 
tension sides of two 15,000-kVA 22/6 -6 kV transformers, 
by means of which the 22-kV and 6-6-kV "bus-bars 
are interconnected. These transformers were con- 
structed by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, Manchester, and are fitted with 
tap changing equipment on the high-pressure side, 
which is remote controlled from the control room. 
Up to the present, water for cooling purposes has 
been drawn from the Beverley and Barmston drain, 
and used in conjunction with cooling towers. The use 
of this drain has, however, been limited by the fact 
that it can only discharge into the River Hull at low 
ide. To overcome this disability, two pumps, each 
with a capacity of 2,000,000 gallons per hour, have 
been installed at the outfall of the drain, three- 
quarters of a mile below the power station. These pump 


are shut. In addition, the river and drain have been 
connected by a sluice some miles above the power 
station, so that the flow down the latter can be aug- 
mented during periods of drought. This arrangement 





isshown at m. 
(To be continued.) 








THE SCULCOATES GENERATING 
STATION OF THE HULL COR- 
PORATION. 


Tuk extensions to the Sculcoates generating station | 
of the Hull Corporation, which were formally in- 
augurated by the Lord Mayor (Alderman F. Holmes, 
1.P.) on Wednesday, October 27, are interesting for 
two reasons. In the first place, the site of the two 
new 187,500-Ib. boilers was occupied by two 52,500-Ib. 
lower pressure boilers, and that of the new 30,000-kW 
turbine by a 10,000-kW set. The site for the boilers 
was cleared only a year ago, and that for the 
turbine as recently as last March, while the demolition 


of the concrete foundations was not completed until | Sir Malcolm Stewart, then Commissioner for Special 


| be avoided. 
| Catchment Board to remove water quickly during 


| carried out to the designs of Mr. J. N. Waite, M.1:E.E., 


has enabled the erection of further cooling towers to 
The pumps will also be employed by the 


periods of flood, and will enable one of the subsidiary 
agricultural drains through the city to be dispensed 
with. All drains west of the River Hull will be 
abolished by turning them into the Beverley drain 
outside the city boundary. 

The extensions described bring the installed capacity 
of the Sculcoates station up to 97,000 kW, and were 


General Manager and Engineer of the Electricity 
Department. 





THE TEAM-VALLEY TRADING 
ESTATE. 


FounpEpD on May 18, 1936, at the instigation. of 





Steam is extracted | of 2 mi 
, the tempera- 

ture of the water at the economiser inlet being 315 deg. F. 
The alternator is connected to one panel of a 10- 
panel double *bus-bar switchboard, which was con- 
structed by Messrs. A. Reyrolle and Company, Limited, 
This panel has a current carrying] the present time, 22 have been built and occupied. 
capacity of 1,200 amperes, and is equipped with circuit | while a further 34 have been let. 


*Bus-bar | course of completion. 


A portion of it has been culverted and the 
remainder enclosed in a wide and deep concrete channel. 
Furthermore, upwards of 8 miles of soil and surface- 
water sewerage have been laid. 

We were informed that the first factory on the 
Estate was ready for occupation on May 31 last. At 


Some of the latter 
are being built, while the plans of others are still in 
It is computed that the number 
of men and women who will be employed in these 
56. factories, when they are in full production, will 
approach 6,800. There is, of course, space on the 
Estate for many more factories, and it is emphasised 
that large bodies of reliable and adaptable workpeople, 
living in the locality, are available for new and develop- 
ing industries. The 22 factories now in operation 
manufacture a wide variety of products, including 
glass bottles, flush-fitting wood doors, fibre-board 
containers, concrete-reinforcement materials, Bakelite- 
veneer plywoods, and foodstuffs and confectionery. 
The factory buildings are light and airy one-storey 
structures, either made to a uniform design or to the 
tenant’s specification. The office accommodation 
of the factories occupies two floors. The standard 
factory unit has a floor area of 6,000 sq. ft., but this is 
divisible by partitions into four self-contained sub- 
units of 1,500 sq. ft. each. Larger factories have floor 
areas of 8,000 sq. ft. and 12,000 sq. ft. All the buildings 
are steel-framed structures having cement-brick walls 
and flat roofs with clerestory lighting. All services 
are laid on and central heating is provided. The larger 
factories are each provided with their own central- 
heating plants, while, for heating purposes, five fac- 
tories, of the 6,000 sq. ft. type, are grouped together. 
and the boiler placed in the central factory. The 
factories are let at low rentals, and we were informed 
that the smallest unit, namely, that occupying 1,500 
sq. ft. of floor area, is let for the sum of Il. a week 
for the first two years, this figure including rent, rates, 
heating and lighting, and the insurance of the fabric. 
Open spaces, playing fields, and canteens are being 
laid out and constructed for the use of employees. 
while a central administrative block is being built 
in Kingsway, at the junction of Eastern-avenue. 
This will accommodate the Estate offices, banks, a 
post office, labour and telephone exchanges, shops, a 
restaurant, committee rooms for tenants, and other 
services. 








LABOUR NOTES. 


Tue Ministry of Labour estimates that, on October 18, 
the number of insured persons between the ages of 16 
and 64 in employment in Great Britain, exclusive of 





May 1. In the second place, the new turbo-alternator | Areas, the company styled Messrs. North-Eastern 
has a generating pressure of 22 kV. instead of the | Trading Estates, Limited, Metrovick House, Northum- 
previous 6 kV, and it is intended that all future exten-| berland-road, Newcastle-upon-Tyne, 1, is a public 
sions shall be carried out at this pressure. |company limited by guarantee only and operating 

The extensions include the addition by Messrs.| under commercial control without profit. The com- 
Spencer (Melksham), Limited, of a 60 tons per hour! pany, which is financed by funds provided on loan 
fravity bucket conveyor to the existing coal-handling | from the Commissioner for Special Areas, controls the 
plant, and of a 100-ton per hour elevator, which takes | Team-Valley Estate, near Gateshead, this constituting 
the coal from ground level to a central distributing | the first development of the Government-sponsored 
hopper. from which both the new and old boiler houses | scheme for the foundation of new industries in the 
are fed. Nine marshalling sidings, with a total length | special areas. The estate is 700 acres in area and is 
of 1,500 yards, have also been constructed. The two | situated 1? miles from Newcastle, just south of Gates- 
=, boilers, which were constructed by Messrs. Clarke | head and adjoining Low Fell railway station. It 
hapman and Company. Limited, Gateshead-on-Tyne, | is bounded on the east by the main London to Scotland 
each have an evaporative capacity of 187,500 Ib. of | line of the London and North Eastern Railway. The 
‘team per hour at a pressure of 400 lb. per square inch | Estate stretches to the south as far as the Sunderland 
and a temperature of 825 deg. F. They are equipped to Carlisle road and is bounded on the west by an old 
With two Underfeed L-type stokers built by Messrs. | coach road, which, we understand, is to be rebuilt 
International Combustion, Limited, Derby, the grate | as an arterial road. 








persons within the agricultural scheme, was approxi- 
mately 11,659,000. This was 47,000 less than the 
revised figure for September 13. On a comparable 
basis there was, however, an increase of approximately 
464,000 as compared with October 26, 1936. There 
was a decline in employment between September 13 
and October 18 in the distributive trades, the hotel, 
boarding-house, shipping and road-transport services, 
in building and public-works contracting, and in the 
wool-textile, printing and bookbinding, and general 
engineering industries. There was also a slight decline 
in agriculture and horticulture. On the other hand, 
employment improved in the cotton and tailoring 
industries, and in coal mining, shipbuilding and 
ship-repairing, and dock and harbour service. 


On October 18, the numbers of unemployed persons 


The site was selected in July,|on the registers of employment exchanges in Great 


urea being 276 sq. ft. A feature of their design | 1 
‘Sa particularly large combustion chamber. 


936. after careful investigation of the North Eastern| Britain were 1,159,613 wholly unemployed, 176,337 


The | area, and Messrs. Sir Alexander Gibb and Partners | temporarily stopped and 54,299 normally in casual 


‘uperheater was supplied by Messrs. The Superheater | having been appointed consulting engineers, survey | employment, making a total of 1,390,249. This was 
Yompany. Limited, London. 


- Heenan Twin-Tube type, and the airheaters are of completed on September 30, 1936, and development 


Howden-Ljungstrom pattern. The forced- and| work commenced on October 8, 1936. 


The economiser is of | works were put in hand at once. The surveys were | 51,045. more than the number on the registers on 


September 13. On a comparable basis there was a 
decrease of about 166,400 as compared with October 26. 
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1936. The total on October 18 comprised 1,074,482 
men, 36,641 boys, 239,177 women, and 39,949 girls. 


The total of 1,390,249 registered unemployed 
included 1,261,155 persons who were applying for 
benefit or unemployment allowances. An analysis of 
these applicants according to the length of the last 
spell of registered unemployment is as follows : 581,000, 
or 46 per cent., less than six weeks; 744,000, or 
59 per cent., less than three months; 862,000, or 
68 per cent., less than six months ; 280,000, or 22 per 
cent., twelve months or more. Of the persons on the 
registers on October 18, about 50 per cent. were 
applicants for insurance benefit and about 41 per cent. 
for unemployment allowances. About 9 per cent. 
had no application for benefit or unemployment 
allowances. 


The figures for the numbers of insured persons in 
employment are based primarily on estimates of the 
total numbers of persons insured under the scheme. 
\n estimate has to be made in advance month by 
month between one July and the next, and this estimate 
is checked in the following November from the ascer- 
tained figure of unemployment books exchanged after 
the end of the insurance year. The ascertained figure 
for last July shows that the increase since July, 1936, 
was considerably larger than was provisionally esti- 
mated. In consequence, increases are required in the 
figures for the numbers of insured persons in employ- 
ment in each month since July, 1936. For last Sep- 
tember the figure previously published was 11,599,000 | 
and the revised figure is 11,706,000. | 





Giving evidence on behalf of the Mining Association 
at a sitting of the Committee on Holidays with Pay, 
in London last week, Mr. W. A. Lee, the secretary of 
the Association, said that the members were averse 
from any question of statutory enactment of the prac- 
tice, and felt that it ought to be left to the district 
associations to negotiate on the subject. They believed 
that there were strong objections to the invasion of the 
State into the sphere of collective bargaining. The 
cost of holidays with pay would have to be brought 
into the calculation of wages which, he said, formed 
a much larger percentage of the selling price of the 
product than was the case in the manufacturing 
industries. 


After a meeting at Chesterfield last week of the 
Yorkshire Mineworkers’ Association, it was announced 
that a week's holiday with pay had been conceded by 
the Derby Coalowners’ Association to the 40,000 
miners in the area. The estimated cost of the conces- 
sion was, it waa stated, between 15,0001. and 16,0001. 
a year. It was added that a new method of wages 
ascertainment had been agreed upon which would 
mean a substantial increase in the men’s wages next 
month. 


An agreement on the subject of holidays with pay 
has also, it is stated, been arrived at between the 
Nottinghamshire Mineowners’ Association and the 
Nottingham and District Miners’ Federated Union. 
rhe cost is to come out of the proceeds of the industry, 
which have steadily risen during the past year. Married 
men are to receive 3/. as holiday pay, single men 1/. 10s, 
ind youths 1/. 





As a result of negotiations between the [ron and Steel 
Trades Confederation and the Sheffield and District 
Engineering Trades Employers’ Association, about 
1,000 steel workers in the Sheffield area are conceded 
holidays with oay. Lower-paid men are to receive 
a minimum of 3/.. and the allowances will range up to 
il, Se. for some first-hand skilled workers. 


| adopted, decides : 


| Agricultural Committee, to 
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employ vessels costing what they do, and the pressure 
of the trade unions for higher wages is unquestionably 
one of the causes of their determination to refrain from 
placing contracts. 
At the end of September 7.821 members of the 
Boilermakers’ and [ron and Steel Shipbuilders’ Society 
were “ signing the books,” as compared with 7,301 at 
the end of August. During the month, the number 
of members on superannuation benefit decreased from 
1,620 to 1,607, and the number on sick benefit increased 
from 796 to 844. The expenses for September amounted 
to 2,8011. 2s. 7d.; in August they were 2,4701. 15s. 4d. | 
There was a net increase of 293 in the membership. 


Addressing a London Regional Conference of the 
National Savings Movement, Lord Mottistone said 
that in response to inquiries by employers as to 
how the organisation could help them in operating 
their holidays-with-pay schemes, a plan had been 
devised, with the encouragement of Treasury officials, 
showing how weekly sums allotted to employees for 
such purpose could be paid into national savings clubs 
approved by the movement, particularly to meet thee 
cases of employees with broken times or changes of 
employment. | 


According to the Economic Review, compiled by the 
Swedish Board of Trade and published by the Swedish 
Foreign Office, employment has steadily increased in 
Sweden. The ore-mining and metals group, for 
example, has maintained its good position and still 
ranks first amongst the leading industries. Iron-ore 
exports are higher than they were at the same time 
last year. Employment at the ironworks continues to 
be very good. The engineering works are as busily 
engaged as ever, several of them working overtime. 
There is still, however, a scarcity of skilled workers, 
including turners, metal cutters and machinists. The 


to meet the needs of production by engaging unem- 
ployed workers. In one district, for example, the 
number of permits granted in 1936 was 655, as against 
521 in 1935, and the number of hours of overtime 
worked in virtue of these permits was 277,972, as 
against 180,650. Out of the total for 1936, the number 
of hours of overtime worked during the last quarter 
of the year—after the devaluation that is—was 150,409. 
while the number worked during the first nine months 
was only 127,563. The reports of other districts. it is 
added, show similar increases. 


Throughout Switzerland, the report states, the 
number of hours of overtime authorised by the Cantons 
increased in 1936 to 2,302,899, as against 1,817,134 in 
1935. The number of factories authorised to increase 
weekly hours of work from 48 to 52 hours (section 4] 
of the Federal Factory Act), which had been decreasing 
for several years, also increased during the course of 
the year from 216 factories, employing 6,121 workers, 
in December, 1935, to 300 factories, employing 9,282 
workers, in December, 1936. These permits also were 
only granted in cases where it was impossible to find 
skilled labour or so to adapt the plant as to meet the 
requirements of increased production. Permits to 
work on the two-shift system were granted to 596 
factories, employing 9,950 workers, in 1936, as against 
553 factories, employing 7,908 workers, in 1935. 
Temporary permits to extend hours of work for not 
more than 20 days, or for night work or Sunday work, 
increased from 5,442 and 444 and 290, respectively, in 
1935, to 6,282 and 539 and 326 in 1936. The number of 
fines inflicted throughout the country for breaches of 
the law concerning hours of work fell from 249 in 1935 
to 208 in 1936. The inspector of the first district 
attributes this result, in so far as his district was con- 
cerned, mainly to the fact that the number of inspections 
had decreased considerably. 











shipyards have further bettered their much improved 
position, although here again scarcity of skilled workers 
is impeding their activity. 


At its recent meeting in Prague, the Governing 
Body of the International Labour Office discussed the 
resolution adopted by the International Labour 
Conference on the subject of “‘ the generalisation of the 
reduction of hours of work.” The representative of the 
French Government moved, and the representative of 
the United States Government seconded, the following 
resolution :—* The Governing Body in discussing the 
resolution transmitted to it by the 23rd Session of 
the International Labour Conference which proposes 
placing on the agenda of the next session of the 
Conference the question of the generalisation of the 
reduction of hours of work in all economic activities 
which are not covered by the Conventions already 
(1) That the question . . . shall 
be placed on the agenda of the 1938 session. (2) That 
it shall be considered as coming up for first discussion, 
namely, that it shall be followed by a consultation of 
the Governments, the results of which will be sub- 


mitted to the 1939 session with a view to the prepara- | 


tion of a Draft Convention. (3) That the Director of 
the International Labour Office shall draw up a grey 
report which will enable the International Labour 


| Conference to take a decision as regards all the classes 


THE RESISTANCE-WELDING PRO- 
CESS IN THE METAL MANUFAC. 
TURING INDUSTRIES. 


Tue steady and rapid progress made by resistance 
welding as a production method in the metal-manufac- 
turing industries was discussed at Birmingham on 
October 19, at a meeting of the Midlands Branch of 
the Institute of Welding, by Dr. F. R. Hensel, consult- 
ing metallurgist to Messrs. Mallory Metallurgical 
Products, Limited, Waddon Factory Estate, Croydon, 
Surrey. He stated that structures incorporating 
strength, light weight, and beauty of design could be 
produced by resistance-welding methods at relatively 
low cost and at a speed unequalled by other processes. 
One of the more popular American motor cars, for 
example, embodied a total of 3,240 resistance welds in 
the body and chassis, comprising 44 flash butt welds, 
3,194 spot welds, and two seam welds, while, in the 
aircraft industry, the spot and seam welding of secon- 
dary structures had become established practice 
Moreover, manufacturers of metal containers, steel 
| barrels, washing machines, cycles, window frames, 
refrigerators, and other products, who had previously 
}employed riveting, bolting, soldering and gas or are 
| welding as means of assembly, were also realising the 
advantages of resistance-welding methods. Modern 
spot welding was practised in an ever-increasing variety 





of workers to be included in the consultation of the 
Government,” 


The resolution went on to say that “ it is under- 
stood (1) that the question of the reduction of hours 
of work in agriculture will be examined by the 
Governing Body when the report of the Permanent 
which the matter has 


| already been referred, and which is to meet in February, 


In the October issue of the Report of the Boiler- | 
makers’ and Iron and Steel Shipbuilders’ Society, Mr. 
Hodgson, the general secretary, claims that the high 
prices prevailing for ships to-day are “ not due to 
concessions granted to shipyard workers.” “ As our 
members are aware” he says, “in 1931 those other 
than timeworkers hed taken away from them the 7s. 
prevailing bonus, and the remaining standard ships’ 
cycle was completely withdrawn in the case of platers 
and caulkers. If we set off against this, the advances 
which have been secured and have operated by instal- 
ments from April, 1936, up to the present time, namely, 
time-workers, 6s. (in the case of riveters, caulkers and 
holders-up, 8. 6d.), and piece workers 12 per cent., it 
will be seen at once that the search has got to be made 
elsewhere for the reason of high prices."’ The flaw in 
Mr. Hodgson’s reasoning is, of course, that the position 
in 1931 and the position to-day are not really com- 
parable. On the facts, the bonus should have come 
off earlier and the standard ships’ cycle had outlived its 
usefulness, To-day, shipowners cannot profitably 





1938, is submitted to it ; (2) that the question of the 
reduction of hours of work in the mercantile marine 
remains a matter for the Joint Maritime Commission.” 
The Governing Body adopted the resolution by 20 votes 
to six, the minority consisting of six employers. The 
employers’ representatives of France and the United 
States voted with the majority. 


There is an interesting reference to hours of work 
in the report for 1936 of the Swiss Federal Department 
of Public Eonomy’s factory inspectors. Before devalua- 
tion took place, it is stated, a large number of under- 
takings worked only 44 or 40 hours a week and some- 
times even less, but afterwards a fundamental change 
in the situation took place. Weekly hours of work 
quickly reached the normal limit of 48 hours and 
requests for overtime permits multiplied to such an 
extent that the Federal Office of Industry Arts and 
Crafts, and also Labour, deemed it advisable to ask 
the Cantonal Governments to limit the permits to 


cases of real necessity in order to encourage undertakings | 


of ways. The conventional type of machine made one 
weld at a time, but there were also machines in which 
| the parts were assembled and a number of spot welds 
|made at the same time by parallel electrodes. ne 
machine of this type welded a motor-car door, making 
a total of 32 welds in one operation. In another 
machine a number of welding units were mounted in 
pre-determined positions, and a control mechanism 
jautomatically operated them in sequence and in 
rapid succession, so that a motor-car floor board, 
consisting of 20 pieces, could be completely assembled. 
Seam-welding machines, having a maximum welding 
speed of 30 ft. per minute, had been developed for the 
manufacture of petrol tanks and refrigerator linings, 
while for welding motor-car bodies and rear-axle 
| casings, the flash welding method was employed. One 
of the most essential parts of the resistance-welding 
| macniue was the electrode, and, tor this, copper was 
originally used. As, however, the metal proved to 
have too short a life in many of the automatic machines 
to give satisfactory results, it had been necessary 
develop special copper-tungsten and other alloys, such 
as Elkaloy and Mallory alloys. These materials showed 
great resistance to wear, possessed good electrical and 
thermal conductivity and high strength at red heat, 
and gave a life ranging from three times to twenty times 
that of copper. While, at present. definite limitations 
prevailed as to the size and thickness of the materials 
to be resistance-welded, future developments would 
unquestionably show ways of applying resistance 
welding methods in the joining of heavier sections 
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RCULES AERO ENGINE. 








THE BRISTOL HERCULES 
AERO ENGINE. 


Tue photograph reproduced on this page illustrates 
the new Bristol Hercules 14-cylinder radial sleeve-valve 
engine which develops well over 1,300 h.p., this being, 
we understand, the most powerful British aero engine 
so far accorded official type approval. The engine is 
now undergoing flight trials at the Filton Aerodrome 
{the makers, Messrs. The Bristol Aeroplane Company, 
Limited, Filton House, Bristol, for which purpose the 
engine has been mounted in an all-metal, low-wing, 
two-seater monoplane fully equipped with test observa- 
tion instruments, since the new prototype aircraft for 
which the engine is intended are not yet ready for 
flight. Fuel economy will be tested by long periods of 
flying with weak mixtures, and the results should be 
of interest in view of the advantages claimed for sleeve 
valves in this respect. Cooling characteristics will also 
he investigated under all flight conditions, compre- 
hensive temperature and air-flow measuring apparatus 
having been fitted for this purpose. The complete 
programme, it is expected, will occupy at least 200 
ying hours. 

One of the factors which influenced the Bristol 
‘ompany’s decision to use sleeve valves for future 
engines was the realisation that, even with 100-octane 
fuel, a considerable increase in total cylinder capacity 
would be necessary for the production of the high- 
power units which would be required for the larger 
types of aircraft. For many years the makers were, 
ind in fact still are, of the opinion that the 9-cylinder 
radial type of engine is adequate for powers up to 
bout 1,000 h.p., this opinion being fully supported by 
the performance of the latest Pegasus engines. They 








the 


On above-mentioned principles the Hercules 
|} engine was designed in 1935 and was first tested early 
in the following year, although it was not announced 
| until after rigorous trials had been carried out. Actually 
| it was exhibited at the Paris Salon in November, 1936, 
| and then attracted considerable attention. The cylinder 
junit of the Hercules engine is almost identical with 
|that of the siagle-row, 9-cylinder Perseus engine, 
| having the same bore and piston stroke, viz., 5} in. 
and 64 in. (146 mm. by 165 mm.), respectively. This 
gives a total cylinder capacity of 2,360 cub. in., or 
38-7 litres. The rating of the engine is as follows: 
Maximum take-off power, 1,240 to 1,290 brake horse- 
power at 2,650 r.p.m ; international rating, 1,100 to 
1,150 brake horse-power at 2,400 r.p.m. at 5,000 ft. ; and 
| maximum power for all-out level flight, for not more 
than five minutes, 1,325 to 1,375 brake horse-power at 
2,750 r.p.m. at 4,000 ft. The two banks of seven cylinders 
each are disposed around the crankcase in the normal 
manner, each rear cylinder facing the gap between a 
| pair of front cylinders, as will be clear from the illus- 
| tration. It should be noted, however, that owing to 
| the absence of external valve mechanism the cooling 
jair has unobstructed access to the cylinders. The 
crankcase is formed of three rings, machined from 
light-alloy forgings, and having the joints in the planes 
of the cylinder axes. The rings are held together by 
two of through bolts, one set being extended 
backwards for the attachment of the volute and blower 
easing. The latter has 14 outlets which serve alternate 
long and short induction pipes for the front and rear 
cylinders. 

The driving gear for the blower assembly is at 
the back, behind the volute casing, and its general 
design follows the makers’ established practice. The 


sets 





consider, however, that future aircraft requirements 
will demand units of up to twice that power, and as | 
research work has indicated that difficulties are intro- | 
duced by employing cylinders of more than about | 
{-in. bore, as used in the Perseus engines, they have | 
leveloped the double-bank engine to supply the | 
(demand. The main disadvantages of the ordinary 
double-bank radial engine are the complication of the 
poppet-valve gear and increased weight per horse- | 
power of the unit. It is claimed, on the other hand, 
that with the Bristol sleeve-valve system the valving 
= me banks of cylinders involves very little addition 

t mechanism as compared with a single-bank | 
*ngine ; moreover, there are no difficulties regarding | 
maintenance, rapidity and economy of production are | 
facilitated, and weight is saved owing to the compact- | 
ness of the design. 








sleeve-valve driving gear is the same in principle as 
that of the firm’s single-bank engines. An airscrew 
reduction gear of the Farman type is fitted in a light- 
alloy housing attached to the front cover, as shown 
in the illustration, and gears with ratios of 0-4, 0-44 
or 0-5 to 1 can be supplied. The airscrew shaft is 
designed to accommodate either fixed-pitch or con- 
trollable-pitch airscrews. For use with the de Havil- 
land-Hamilton airscrew of the latter type, provision 
is made for the necessary oil connection to the bore 





of the airscrew shaft and for the control valve. The 


carburettor is of the down-draught type and is attached 
it is equipped 

A fully- | 
screened dual-ignition system is provided, two B.T.-H. 
magnetos driven transversely from the tail shaft being | 
' employed. 


to the top face of the volute casing ; 
with automatic boost and mixture controls. 


In its finally developed form the auxiliary- 


drive arrangement, in common with other sleeve-valve 
types, will employ a remote gearbox to serve auxiliaries, 
such as air compressors, electric generator and high- 
pressure oil pump, The remaining components mounted 
on the rear cover of the engine itself comprise only the 
oil and dual petrol pumps, tachometer drive and electric 


starters. Rubber mounting units, if required, are 
attached to each of the rearward-extending crankcase 
bolts, seven in number, and these afford a widely 


adaptable means of mounting. At the same time, in 
conjunction with the remote auxiliary-drive gearbox, 
this mounting system lends itself to the employment 
of interchangeable standardised power units. 








THE PROPERTIES AND TESTING 
OF LUBRICANTS.* 


Or the 28 papers printed in the advance copy of 
Group IV, three have since been transferred to Group I, 
namely, those by Professor Heidebroek, Professor Tenot 
and Mr. C. G. Williams. The remainder, together with 
three papers by Mr. J. Groff, Dr. Evert Norlin and 
Dr. A. von Philippovich, appearing in the Supplement, 
form the subject of the following summary. 

The valuable papers now reviewed may conveniently 
be discussed under the four important and indepen- 
dent subjects of :— 

(i) Boundary Lubrication and Wear.—(a) Boundary 
Lubrication.—Professor N. K. Adam, F.R.S8., contri- 
butes an interesting review of surface phenomena, 
describing the mechanism of seizure of clean surfaces, 
and the function of the boundary layer in first cushion- 
ing the contact between the roughnesses of the surfaces 
and then providing easily-broken connections when 
there is approach within the range of molecular attrac- 
tion. Mr. 8. Kyropoulos attributes the advantage 
derived from longer molecules, not so much to the 
greater elasticity of those molecules, as to the con- 
sequent increase of internal molecular mobility. Both 
authors emphasise the small range of the surface forces 
and this is interesting in view of the known differences 
of friction obtained with different metals. On this point, 
Mr. Kyropoulos reasons that the lattice forces of the 
adsorbing surface ultimately control the lateral packing 
of the molecules of the boundary layer. This léaves 
the free ends of those molecules with residual fields 
of force, thus accounting for the surviving influence 
of the surface at a distance exceeding that of the 
original surface forces. Professor Adam favours a 
single, or at most a few molecular thicknesses to the 
boundary layer and Professor G. 1. Finch and Dr. F. D. 
Zahoorbux show that the electron-diffraction pattern 
showing orientation disappears with the third mole- 
| cular layer. Professor J. J. Trillat, however, states 
| that, both by calculation from the results of adsorption 
| tests and by electron diffraction, stratification of 10 or 
more layers has been found with saturated fatty acids. 

Professor Finch and Dr. Zahoorbux describe the 
effect of a polar group at one end of the adsorbed mole- 
cule in diminishing the angle at which the molecules 
are orientated with respect to the surface ; dependent 
on the size of the group, this effect may become so 
marked as to destroy the layer-line pattern, but the 
addition of a pure hydro-carbon restores the former 
orientation. Professor Adam refers to the part played 
by the reserve supply of polar bodies in the bulk of the 
oil in repairing the film. Mr. Kyropoulos states that 
the “ accessibility ’ of these polar bodies to the surfaces 
depends on whether they do or co not form complexes 
by dipole association within the liquid. Professor Trillat 
measures the rate of formation of the adsorbed layers 
by the rate of change of oil-water interfacial tension. 
Miss M. E. Nottage’s measurements show that some 
change of the adsorbed layer must occur with tempera- 
ture in the case of palmitic acid additions to B.P. 
paraffin to get a decrease of coefficient at first as the 
temperature is raised; there is no return to higher 
values on cooling. The influence of the addition of a 
non-polar wax, in eliminating this effect of temperature 
is ascribed by Miss Nottage to an increase of the dis- 
persion of the acid, thus improving the accessibility to 
the surfaces. 

With regard to commercial oils with their very 
different components, Mr. Kyropoulos points out that 
the boundary layer would, to some extent, be expected 
to change continually in composition. In this con- 
nection, he claims that the only direct method by 
which measurements can be obtained of molecular 
anisotropy and concentration of the desirable long 
molecules in coloured oils is his flow-orientation 
method—a hydrodynamic treatment of the oiliness 
problem. Professor Trillat, however, finds adsorption 
with commercial oils as with oleic acid-oi] mixtures, 








| and in fact puts forward his interfacial tension method 
| as one very sensitive and suitable for the examination 


* Report by Dr. H. J. Gough, M.B.E., F.R.S., on the 
papers contributed to Group IV of the General Discussion 
on Lubrication and Lubricants; Institution of Mechanical 
Engineers, October 13 to 15, 1937. 
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of commercial oils, expressing the activity in equivalent 


oleic acid contents ; 
Ministry use an autographic form of this apparatus. 
Professor Trillat finds the adsorption at solid surfaces | 
by testing the oil before and after passing over metal | 
balls, through cotton wick, glass wool, and filter paper. 
The same effects are found for commercial oils as for | 
oleic acid-oil mixtures, and Trillat states that this | 
shows the disadvantages of the use of filtration in 
cleaning used oils. Messrs. A. W. Burwell and J. A. | 
Camelford, making kinetic friction tests with a fitted 
journal bearing, claim to have shown the adsorption 
of the active molecules by metallic powders by the 
adverse influence on the friction-temperature curves, 
and also by saponification tests; also by the decrease 
of the rate of flow of an oil through a tube tightly 
packed with strands of copper wire. Professor Adam 
and also Professor Finch and Dr. Zahoorbux refer to 
the orientation of graphite, with the cleavage planes 
parallel to the surface ; this provides easy shear when 
the high points of the bearing surfaces come into 
contact, thus preventing local seizure of the actual 
metals. 

Many references are made to surface finish and 
reveal a very satisfactory appreciation of the relatively 
enormous size of the irregularities of even a finely- 
finished surface in comparison with the thickness of 
the boundary layer. As Mr. Kyropoulos points out, 
the difficulties in the experimental] study of boundary 
lubrication are largely due to this interference of the 
surface irregularities in the tests. Both Professor 
Heidebroek (in a paper in Group I) and Mr. H. Brillié 
point out that even in the hydrodynamic region of 
thin film lubrication of bearings these irregularities 
have a local influence on pressure-film formation ; 
Mr. Brillié also suggests that swirls will be set up in the 
oil in the valleys, thus increasing the friction. Mr. 
Brillié also considers that the neutralisation of the 
surface forces in the formation of the boundary layer 
leads to friction at the surface less than viscous friction, 
giving, in fact, boundary slip; the friction is thus 
decreased, but safety of the bearing is lowered as the 
film thickness is diminished. Mr. Kyropoulos refers 
to his explanation of certain “ oiliness” effects in 
hydrodynamic lubrication on his flow-orientation 
hypothesis; this flow-orientation is accompanied by 
a decrease of viscosity of 5 per cent. to 17 per cent. 
Both authors claim experimental proof. Mr. Fogg, 
however, explains variations of kinetic friction of an 
oscillating bearing from temperature and speed of 
oscillation as due to varying proportions of fluid and 
boundary friction; below 3 cycles per minute plain 
boundary friction seems to obtained. Thus, 
several explanations are offered to account for small 
differences in this transition stage from hydrodynamic | 
to boundary lubrication, thus affording a subject for | 
discussion. The consideration of high-point contact in | 
relative motion leads logically to mention of the | 
high temperatures produced at those contacts which | 
have been demonstrated by Dr. F. P. Bowden and, 
later, by Mr. H. Blok for gear teeth (see paper in 
Group II). By simultaneous measurements of friction 
and temperature Dr. Bowden and Mr. L. Leben have 
now shown that sliding is a discontinuous process 
and that when slip occurs there is a momentary jump 
in the temperature. The high temperatures lead to | 
flow of the material, and, it is suggested, to formation 
of the amorphous Beilby layer, the importance of 
which layer is emphasised by Professor Finch and 
Dr. Zahoorbux as giving more perfect orientation of 
the boundary layer. Mr. Blok works out the tem- 
rise for sliding contacts for a number of | 
ideal cases. : 

(6) Wear.—Turning now to the papers on wear by | 
Mr. G. L. Neely, Dr. H. W. Brownsdon, Messrs. J. E. 
Southcombe, Justin H. Wells and John H. Waters, | 
Mr. D. Clayton and Dr. J. L. van der Minne, these 
contain a large amount of interesting information of a 
rather miscellaneous character, and thus difficult to | 
summarise adequately ; some of the salient points will | 
be mentioned. 

By means of a wear and friction-testing machine, 
in which bronze buttons wear on a hard-steel track, 
Mr. Neely shows that the effectiveness of addition- 
agents on the wear-reducing value of lubricants may 
be quite different in degree and sometimes in direction | 
from the effect on friction: in that author’s opinion 
it is therefore futile to attempt to predict wear-reducing 
value from friction tests. This is such an important 
matter that it should receive further attention. 
Mr. Clayton describes tests in the four-ball apparatus 
under sliding contact with hard-steel balls. A striking | 
feature of these results is that not only are the break- 
down load and wear in the expected order of increasing | 
quality of mineral oil, fatty oil and extreme pressure 
oil, but the times to recovery from the high coefficient 
of friction of about 0-5 at seizure are differentiated in a 
similar way, mineral oils giving long ragged seizures 
and extreme-pressure oils recovering in from cne second 
to two seconds. Whereas additions of oleic acid and | 
fatty oil to a mineral oil have only a slight beneficial ' 
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perature 





As the author states, “no single characteristic can be 


| . 
paper gives encouragement 


la tentative standard. 


lof shear. 
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of substances, when added in smal] proportion to a 
mineral oil, on the wear of brass by a hard-steel wheel. 


put forward as the cause of their behaviour.” 

Messrs. Southcombe, Wells, and Waters have carried 
out tests under a varicty of conditions using a Timken 
machine. These authors state that the property of 
certain lubricants which has been called * high film 
strength ’ does not appear to exist, and they conclude 
that an extreme-pressure lubricant must be defined 
as one which permits the metal to wear away smoothly 
when the load intensity approaches a certain limiting 
value—under their conditions of test. Their measure- 
ments of coefficient of kinetie friction show that, at 
high intensity of pressure with an extreme-pressure 
lubricant, the friction falls when a temperature is 
reached at which decomposition of the lubricant occurs. 
This result is in agreement with one quoted by 
Dr. van der Minne. It may also be noted that 
Dr. Brownsdon regards the beneficial effects of some 
additive substances as due to decomposition at the 
contact and activity on the part of the resultant 
products. Dr. van der Minne also describes results of 
tests on a series of oils with four testing machines. 
He explains the marked differences found as being due 
to differences of duty (load and speed): at low duty, 
“ oiliness ”’ characteristics are advantageous, while at 
high duty the high temperatures bring out the good 
features of the extreme-pressure lubricants. Ordinary 
“ oiliness *’ characteristics may be a disadvantage under 
extreme pressure and temperature conditions. As a 
result of his work, this author suggests there exists a 
need for apparatus giving even severer conditions than 
the hypoid gear itself, and that different testing 
machines will have to be employed for different 
applications of the lubricant. 

Reviewing this section it appears that there is a 
fairly satisfactory understanding of the boundary layer 
feature of “ oiliness ” from the physico-chemical aspect. 
More results are required, however, from static and 
kinetic friction tests to provide a firmer mechanical 
basis for these conceptions, and to show their practical 
significance. Mr. Neely’s paper opens up an avenue 
for related wear and friction tests. In these fields 
as well as in the severe seizure region the necessity 
for comprehensive investigation of the effects of the 
different variat les is apparent,and Dr. van der Minne’s 
to expect reduction of 
apparently chaotic results to some order when sufficient 
information is available. 

(ii) Viseosity.—Mr. J. Groff describes the use of a chart 
for the graphical solution of a number of problems 
relating to the viscos ty-temperature characteristics 
of oils. When the need for more accurate viscosity 
measurements arose five years ago, the American | 
Society for Testing Materials investigated the use of | 
capillary tubes and have now adopted this method as 
As in England, a resolution of 
the Petroleum Congress of 1933 has thus been imple- 
mented. Mr. J. C. Geniesse describes the suspended- 
level and modified-Ostwald viscometers used, and the 
methods of calibration. An accuracy of +0-2 per cent. 
is claimed. A table for conversion between Saybolt 
seconds and centistokes is given, and the new viscosity- | 
temperature chart is described. The general use of | 
kinematic equipment is advocated. Dr. Guy Barr} 
describes viscometer bath arrangements he has used | 
for high temperature measurements. He then considers 
several formule which have been proposed for expres- 











|sing the relation between viscosity and temperature, 


and suggests a new empirical formula which gives 
better agreement with experiment than Walther’s. 
Mr. Yoshio Suge describes his methods and the 
results obtained in measurements of viscosity at high 
temperature and pressure. The pressure ranged up to | 
2,000 kg. per sq. cm. (nearly 13 tons per square inch), 
and the temperature to 150 deg. C. Mineral oils are 
affected by pressure more than fatty oils at ordinary | 
temperatures, but they behave similarly at high tem- 
peratures. These results are interesting in connection 
with papers in Group I, by Mr. 8S. J. Needs, also 
Professor Bradford and Mr. C. G. Vandegrift, on the 
pressure effect on viscosity in bearings ; reference may | 
also be made to Dow’s results for mineral oils quoted | 
in the latter paper. Mr. Suge has also determined the | 
compressibility of oils by measuring supersonic wave | 
velocity. The product of the surface tension and the 
coefticient of compressibility was found to be closely 
constant, so that compressibility can be found from 
surface tension measurements. He also found the 
thermal conductivity of mineral oils to be at least 
15 per cent. less than that of the vegetable oils tested. 
Mr. D. P. Barnard describes work by Arveson with 
a constant-shear viscometer over a wide range of rates | 
In all thickened products the apparent 
viscosity tends to approach that of the base oil at high 
rates of shear, while the base oi] shows no change in 
apparent viscosity. Results are given for the relation 
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effect, the unsaturated substances in an oil only between viscosity and its two determining factors (tem- 
he states that the French Air | moderately refined give it markedly good qualities. | perature and rate of shear) of a wax-bearing oil : it is 
Dr. Brownsdon has tested the effect of a large number 


stated this is the first time this relation has been deter- 
mined. At high rates of shear, temperature rise becomes 
marked. Mr. Brillié makes some calculations for a bear- 
ing oil film, the temperature rise of the oil being very 
high compared with that of the bearing surfaces. He 
makes suggestions for the modification of plain bearing 
surfaces by grooves, oil pockets, &c., to reduce these 
increases of temperature. The papers by Mr. Groff 
and Dr. Barr thus simplify the use of viscosity data 
for the practical user, while Mr. Geniesse’s paper is 
important from the point of view of international 
standardisation and simplification. The other papers 
add to our knowledge of the phenomena of viscosity. 

(iii) Oxidation T ests.—Mr. W. O. Andrews finds, using 
turbine oils, that the property of forming an emulsion 
with water varies with the age of the oil; the rate 
of separation from the emulsion is used as a test of the 
condition of the oil in service. In testing new oils they 
are aged by heating in contact with air, using copper 
strip as an accelerator, and then subjected to the 
emulsion test. Details of the tests are given and the 
limits of acceptance. Good correlation found 
between the tests and the behaviour in steam-driven 
turbo-alternators and air compressors. Considerable 
attention is given by the other authors to the more 
difficult problem of the oxidation of internal-combus- 
tion engine oils. Mr. B. H. Moerbeek points out the 
unsatisfactory character of the multitude of oxidation 
tests that have been and are being suggested; dis- 
agreement is shown between the results of different 
tests, while there is correlation between these results 
and the behaviour of the oils in actual] engines. It is 
stated that the large oil producers have little or no 
confidence in oxidation tests, and are guided by the 
results of extensive tests made on engines of represen- 
tative types. In the author’s opinion, it seems im- 
possible that an oxidation test will ever be devised 
that will show reasonable correlation with al] classes 
of engines, and unlikely for even a reasonable percent- 
age of one class. 

Dr. von Philippovich gives an able review of the 
many difficulties and necessary reservations in labora- 
tory and engine tests; he refers to full-scale service 
and bench tests, single-cylinder engine tests and smal] 
engine tests. He considers the chief task awaiting 
research is to carry out a systematic determination of 
the conditions under which the lubricant works in an 
engine, and to develop methods in which the oils are 
exposed to these conditions or tested within the appro- 
priate range of temperatures, so that a reliable basis 
can be derived for the comparison of results obtained 
in the engine and in the laboratory. He emphasises 
the necessity for covering a range of each important 
variable both in laboratory tests and in engine tests. 

In the light of these comments it is interesting to 
consider the remainder of the papers in this section. 
Dr. E. W. J. Mardles and Dr. J. E. Ramsbottom 
give extensive results of the type favoured by Dr. von 
Philippovich ; they cover a wide range of temperature, 
time of oxidation, and method of oxidation. Mr. T. K. 
Hanson and Professor A. C. Egerton, F.R.S., introduce 
what appears to be a new factor into the problem. 
They are interested in gumming as affecting ring- 
sticking; as gumming sets in more rapidly when 
knocking occurs, and as nitrogen oxides are formed 
particularly under these conditions, they have investi- 
gated the possible connection between the two. Ina 
modified Air Ministry test they have found nitrogen 
oxides in a concentration similar to that in the engine 
to have a marked catalytic effect on oxidation. Nitrogen 
peroxide tends to remove the induction period of oil 
oxidation, and also increases the rate of subsequent 
oxidation; it has a very marked effect on an oil 
containing a large proportion of castor oil. While 
these results may help to explain some of the discrep- 
ancies and inconsistencies that have been found, they 
add to the complications of test. Messrs. Moutte, 
Dixmier and Lyon follow a practical line which shows 
promise of improved correlation between laboratory 
test and engine behaviour. On the basis of the 
solubility or insolubility in chloroform of the products 
of oxidation separated from the oil by extraction Ww ith 
petroleum ether, and of the oxygen content of the 
two proportions, oils oxidised at low temperatures 
(100 deg. t» 140 deg. C.) and at high temperatures 
(200 deg. to 400 deg. C.) have been examined. The 
quantities and qualities of the product were not com 
parable with those in the engine, until the oil which hac 
been aged at low temperatures was also aged at high 
temperatures. The results are not yet equivalent to 
those obtained in the engine, but show a distinct t« nd 
ency to approximate to them. The authors are cautious 
in stating conclusions drawn from their work, yet it ap- 
pears that the combination of two temperatures 1m the 
oxidation test is a logical and promising development 

Messrs. E. A. Evans and A. L. Kelman, on the basis 
that oxidation occurs on the cylinder walls of an engine, 
have heated the oil at 180 deg. C. in a Petri dish in the 
of iron, and claim that the consequent 
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viscosity modifications are in closer correlation with 
engine tests than when blowing and absorption tests are 
carried out. 

They have found that some metallic soaps, such 
as tin oleate, can inhibit the catalytic action of iron 
on oxidation. The laboratory work was checked by 
single-cylinder engine tests; good general agreement 
was found, but the best proportions and the order of 
effectiveness of tin and chromium were rather different. 
The best results were obtained with a mixture of tin 
and chromium oleates. In this section may be 
mentioned the paper by Dr. Norlin giving the specifica- 
tions and notation for motor oils in Sweden, with the 
author’s comments on the significance of the several 
laboratory tests. Thus, while Mr. Moerbeek is pessi- 
mistic regarding the value of oxidation tests for internal- 
combustion engine lubricants, several other authors 
present encouraging results which raise the hope that 
the present concentration of attention will lead to the 
development of some laboratory test, or tests, which 
will give a satisfactory guide to the behaviour of an 
oil in an engine. 

Arising from the paper contributed by Mr. Moutte 
and his colleagues the possibility might well be discussed 
of adopting a test in which the oil is subjected, say 
cyclically, to moderate and high temperatures to 
imitate engine conditions in this respect. 

(iv) The Testing of Ball-Bearing Greases.—Dr. B. 
Kjerrman, also Mr. T. W. Cooper and Mr. C. G. H. 
Richardson, in papers in Group III, refer to various 
tests of ball-bearing greases. The importance of the 
practical running test is emphasised. Laboratory 
tests mentioned include drop points, acidity or alka- 
linity, content of foreign particles, &c. The alkali 
greases can absorb a considerable amount of water to 
form an emulsion. Dr. Kjerrman considers this emul- 
sion can be a protection against rust, but, in the opinion 
of Mr. Richardson, there is a danger of rusting by the 
aie if the bearing is left standing for long periods 
ot time, 

Conclusion.—The variety and amount of interesting 
information presented in this series of papers affords 
striking evidence of the great attention now being 
given to research in lubrication; but it is apparent 
that yet more information by comprehensive testing 
is required, particularly in connection with boundary 
lubrication, wear and oxidation tests. There is one 
direction in which it seems probable that co-operation 
might very usefully be effected, namely, if an arrange- 
ment could be made by which a common stock of a 
basic series of lubricants could be made available to 
'nvestigators of lubrication problems. Such an arrange- 
ment should result in a much: greater degree of correla- 
tion between results made using different machines 
and varying technique than is at present possible. 
Usually, not only are different lubricants used, but these 
cannot be sufficiently closely specified to allow other 
workers to use similar oils. This point might well form 








§-IN. MOTOR-DRIVEN BAR 
AUTOMATIC. 

As a result of experience gained from a large number 
of machines in operation, the §-in. automatic three- 
and four-operation motor-driven bar machines, which 
are made by Messrs. Brown and Ward (Tools), Limited, 


Tyburn-road, Erdington, Birmingham, with and 
without tapping and screwing gear, have been. re- 
designed, a number of new features having been incor- 
porated and several improvements made. In parti- 
cular, special attention has been given to the matters 
of accessibility and chip clearance; the combined 
base and chip pan has been increased in size; the 
pick-off gears and tools are now housed in a large cup- 
board; the doors are all machined to fit and all 
mechanism is enclosed; and the slow-moving shafts 
run in replaceable phosphor-bronze or cast-iron bushes. 

In the photograph reproduced on this page, the 
upper part of the machine is shown with the guards 
removed, so that the cams and pick-off gears can be 
seen. The bed, partly visible in the illustration, is a 
one-piece box-section casting of rigid design and 
it should be mentioned that all slide bearing sur- 
faces have been increased in area to give greater 
rigidity ; the coolant capacity has also been increased. 
Greater cross-slide movement has been provided in 
order to give increased clearance when using box 
tools, dieheads, &c., and the cross-slide cams have been 
increased in diameter. Lever holes have been provided 
in the cross-slide rocker arms, so that the setting of 
form tools, &c., can be carried out without winding 
the camshaft through its cycle. Both the cross-slides 
and the turret slide are fitted with heavy phosphor- 
bronze strips for adjustment. 

The cutting and form slides work on renewable 
guides fixed to the bed casting. Ball-thrust fine 
adjustment is provided and dead stops are incorporated 
for accurate forming. With the object of improving 
the operation of the machine on formed work, the roller 
bearings carrying the spindle have been modified 
so that wide forming can be carried out without chatter. 
The headstock and motor-drive arrangements have 
been modified in order to obtain more efficient lubrica- 
tion and to facilitate maintenance. Speed variations 
are obtained, as in the earlier models, by means of six 
interchangeable Texrope pulleys, but belt changing 
has been simplified by mounting the motcr on a hinged 
platform which can be adjusted by a single screw. 
Pick-off gears provide the range of feeds, which has 
been considerably increased. The cycle times range 
from one second to thirty seconds per piece. The 
camshaft is driven by worm gearing running in oil 
and as a safety measure a shear pin in hardened 
bushes has been fitted in an accessible position. 

The turret moves in a square box slide and is operated 
by totally-enclosed drum-type cam mechanism, to 
which access is obtained by means of a door. Three 





one of the topics for discussion at this Meeting. 


types of turret slide can be supplied, viz., a plain tool 
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slide for three-operation machines carrying one tool 
only ; a plain 90-deg. two-station turret slide; and a 
| screwing and tapping 90-deg. turret slide with a revolv- 
| ing turret spindle. The turret block in each case is 
| carried on large taper-roller bearings. The revolving 
|spindle in the new machine is driven by Nitralloy 
| gears and the size of the bearings has been increased. 
|The bearings are of phosphor-bronze and a seal is 
| provided to prevent the leakage of coolant supplied 
| to the diehead through the spindle. 

Adequate guards are provided where necessary 
j} and are all designed to be easily detachable, as will 
be clear from the illustration. The cushion provided 
to prevent shock due to the return of the turret has 
been improved and now has an adjustable piston which 
can be altered to suit the position of the turret slide. 
The bar-feed arrangement has been re-designed and 
the weights for the stock feed are now of laminated 
form, which enables the correct feed to be obtained to 
suit the diameter of the bar being used. As was 
previously the case, the bars can be inserted from the 
front of the machine and are used up with the minimum 
of waste since the ball-bearing push rod enters the 
spindle up to the back of the collet. The stock-stop 
spindle is now mounted on pre-loaded taper-roller 
bearings, this feature having been found satisfactory 
in the firm’s 1}-in. machines ; it is claimed that with it 
wear is impossible and extremely accurate feeding to 
length is ensured. The spindle itself is hardened and 
ground. It is provided with a keyway and the stop 
finger which slides along it is clamped by a single 
bolt enabling very close adjustments to be effected. 

The collet has a new type of slide and is operated 
by a patented closing mechanism which is totally 
enclosed and is claimed to be unaffected by high 
spindle speeds. The collet sleeve is carried on a 
hardened and ground liner at the nose and the toggles 
are fitted with long levers giving a powerful grip 
with the minimum of effort ; a detachable handle is 
provided for hand operation. For separating the 
finished components from the swarf a cam-operated 
deflector is fitted, as in previous models, but the 
design has been improved. The cam is easily accessible 
for adjustment and the operating arm is fitted with a 
spring-loaded dog clutch which prevents damage if the 
deflector should foul any obstruction. The separator 
and rear-chute openings in the bed have been increased 
in size to give greater chip clearance, and the larger 
pan fitted, as previously mentioned, facilitates the 
removal of the swarf. The turned length of the work 
on these machines is now 3 in., and for the quantity 
production of nut blanks, magazine feeding and high- 
speed drilling attachments are supplied as formerly. The 
agents for these machines are Messrs. Alfred Herbert, 
Limited, Coventry. 








THE INSTITUTION OF CIVIL 
ENGINEERS. 
Presidential Address by Sypney Bryan Donkrn.* 


(Concluded from page 522. 


Distribution of Electricity ——The capita] and working 
costs of the distribution-system of any undertaking 
are more than half the total cost of the whole under- 
taking. During the period 1924 to 1933 the average 
total distribution costs per unit sold by authorised 
undertakings in Great Britain increased from 0 -7573d. 
to 0-7664d. per unit, although, expressed as a per- 
centage of distribution capital, they fell from 15-16 
per cent. to 13-13 per cent. During the same period 
the number of units sold per 1/. of distribution capital 
decreased from 48-04 units to 41-13 units. It is 
satisfactory to note that since 1933 this figure of 41-13 
has recovered somewhat to about 46 units sold per 
ll. of distribution-capital. The lack of improvement 
in the cost of distribution over a considerable number 
of years has caused the industry and the Government 
some concern, although it must not necessarily be 
argued that the large increase in rural distribution 
has been the reason for bringing about such an increase. 
It may be shown from recent experience that the capital 
expenditure per consumer on distribution in certain 
rural areas is less than that in many urban areas, and 
the capital cost per consumer for the country as a 
whole has decreased steadily in spite of the development 
of the supply in rural areas. If distribution-costs 
are to be reduced and the efticiency of distribution 
increased, it is necessary to see how improvements 
can be made. It has been found, for instance, that 
the physical shape of the area of supply of some electri- 
city undertakings is such that outlying parts thereof 
may be a greater distance from the undertakers’ source 
of supply than from the source of supply of another 
neighbouring undertaking. Economically, the district 
should have been supplied from that other undertaker. 
As a result of the many facts mentioned above, the 
Government held an inquiry by a committee under 
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the chairmanship of Lord McGowan, and the report | most of which need not have happened. 


The mean 


of this Committee, known as “ The McGowan Report,” | rate of increase is greater in domestic than in factory 


was issued in May, 1936, and dealt with the whole 
position as regards distribution and made recommenda- 
tions to effect improvements. It also recommended 
methods of ensuring and expediting the standardisa- 
tion of systems, pressures, and methods of charge. 
The recommendations of that Committee dealing with 
suggested changes in organisation to provide for 
economy of distribution, have created a great deal of 
criticism in the industry. There can hardly be any 
doubt in the mind of an impartial critic that the 
recommendations in the Report, as regards the compul- 
sory amalgamation of the smaller undertakings with 
the larger to form a larger single entity, is correct in 
principle, and that it is only the proposed methods 
of carrying this out which are subject to criticism. 

The cost of the distribution of electricity depends 
fundamentally on the density of the individual loads 
of each consumer over a given area and the distance 
of such loads from the source of supply. Many years’ 
experience proves that the lower the price of electricity 
to consumers the greater is the number of units taken 
by them. Fig. 3 has been prepared from data available 
for the year 1935-36 in which the average units sold 
per consumer per annum were 1,955. 
line shows how the total annual cost of distribution, 
and the full line how the total revenue per consumer, 
both increase with the demand. It will be seen from the 
slope of the lines that the popularity of the use of elec- 
tricity is still growing, and there is no indication that 
the demand for electricity by consumers has reached 
saturation. 

Comparing the cost of primary distribution by over- 
head lines and by underground cables, and taking the 
lowest reasonable cost of both methods, the cost of 
underground cables is from 3 to 6 times greater than 
that of overhead lines, over a range of voltage from 
6,600 to 33,000. The good work done by the Electrical 
Research Association has been instrumental in reducing 
very largely the cost of the installation of underground 
cables, and is likely to continue to do so in the future, 
especially as regards higher voltages. 

In certain districts and in certain climates, especially 
overseas, it may be inexpedient to rely alone on 
overhead lines for fear of damage from thunderstorms 
or excessive wind velocities. In Great Britain the 


design of transmission lines has been improved very | 


greatly in the last few years from the point of view of 
security against storm damage. An interesting side- 
light on snow-laden lines is that more failures occur in 
sheltered valleys than over exposed hills. Overhead 
earth wires are provided on most transmission lines 
for the prevention of damage due to direct lightning 
strokes. The practical value of overhead earth wires 
depends on the resistance to earth of the towers being 
so low that the tower potential due to lightning is less 
than the flashover voltage of the insulators. It is, 
therefore, obvious that earth-wire protection will not 
be effective below a given figure of line insulation, and 
hence the well-known experience that the higher the 
voltage of any transmission line the less is it likely 
to be adversely affected by lightning. In mountain 
districts with rock foundations it is often exceedingly 
difficult to earth each tower properly so as to provide 
the low resistance required, and in such cases the earth 
wire has to act as a conductor for lightning current to 
4 greater extent than usual. In Great Britain, during 
the last six years, the number of faults on the Central 
Electricity Board’s overhead system due to lightning 
was only 20 per cent. of that of those due to all other 
causes. The British Post Office authorities give 


valuable help to distribution engineers in locating | 


faults on transmission lines, and a number of ingenious 
instruments have been devised for locating defects in 
insulation, &c. An_ interesting 


to be detected, before it has completely broken down, 
by means of a portable wireless set. 

Electricity as a Commodity.—The electric-supply 
industry has often been blamed for continuing to 
charge excessive prices for electricity. The Belgian 
‘Sotina ” Company, in its annual report for 1936, 
shows by comparing the cost of various domestic 
commodities throughout 
tricity to coal and including butter, bread, milk, 
meat, potatoes and sugar, that the price of electricity 
has fallen more since If 14 than any other commodity, 
while ; 


fallen more than in any other country. The greatly 


increased use of electricity, and especially of alternating | 


current, has been the cause of showing up weaknesses 
in the wiring installations on consumers’ premises. 
New installation work in private consumers’ premises 


is often carried out badly, does not comply with | 


voluntary rules and regulations, and by some means 
gets connected, despite the statutory regulations 
binding on the supply authority before it gives a 
supply to new premises. Such badly designed and/or 


badly constructed wiring installations have been the 
cause of an undue number of fatal accidents to users, 





The lower dotted 


premises. Factory installations are subject to Home 
Office regulations, whereas domestic premises are not. 
The number of fires caused by faulty installation work 
is also far too great. Fires proved to be due to 
electrical causes in premises of all kinds in the year 
1936 were of the order of one per 2,100 consumers for 
the whole country. 

Such defects and the resulting damage, injury and 
casualties hinder progress, and to improve the position, 
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especially in regard to domestic premises, several 
branches of the electrical industry are, at the suggestion 
of the Association of Supervising Electrical Engineers, 
now trying to formulate means by which contractors 
and operatives shall be registered, and, to be so, must 
possess a required standard of knowledge and craftsman- 
ship. They also propose to make compliance with 
the present voluntary wiring rules and regulations 
compulsory, and to see that only fittings and apparatus 
of defined standards of quality are permitted to be 
used. This development, which is primarily to safe- 
guard the user and to make electricity more popular, 
deserves encouragement. 


AIR-CONDITIONING .* 
By Oscar Faner, O.B.E., D.C.L., D.Se., M.Inst.C.E. 


Definitions.—Air-conditioning may be defined as 
|} the art of altering the physical condition of air to 
that most desirable for some specific purpose. As a 
tule the modification required from its unconditioned 
state relates to, (a) temperature, (6) humidity, (c) 
cleanliness. When the temperature is merely to be 


has not to be corrected, the problem can be dealt with 





development has | 
recently been tried to enable faulty line insulation | 


Europe, ranging from elec- | 


the price of electricity in Great Britain has | 


simply by heating. When, however, both the tem- 
| perature and the quantity of moisture are to be raised 
in conjunction with the supply of air from a central 
| plant, then the system is generally known as ventila- 
|tion. For complete control, however, the temperature 
|and humidity should be capable of being reduced as 
| well as raised, and the word air-conditioning should 
| be reserved for this complete provision if confusion of 
|terms is to be avoided. This generally involves the 
| use of refrigerating plant or some alternative system 
|of reducing humidity, such as silica-gel. It must, 
however, be admitted that this definition is by no means 
| universally 
often used in a much looser sense as covering installa- 
tions which are merely heating installations or those in 
| which the air can be warmed and passed through a 


humidity. 

| The principal objects of air-conditioning are to 
make the air more suitable for certain trade processes 
which require certain conditions as regards temperature 
and humidity, such as certain processes in connection 
with the treatment of silk, cotton and wool, the storage 
of commodities such as tobacco and foods, the pro- 
vision of best conditions for libraries and places where 


f r producing agreeable conditions in offices, theatres, 
| assembly halls, restaurants, and other places for human 
| use and habitation. 

The rest of this paper is more principally directed 
| towards the latter aspect of the problem, but many of 
the observations apply equally to the former. Before 


beginning to discuss any technical problems a few words | 


| may perhaps be appropriate in dealing with the criticism 
which is sometimes made that in this country at any 
rate all that is needed is a copious supply of good fresh 
jair, that an open grate and an open window are all 
that any reasonable and healthy person could desire, 
jand that this new-fangled idea of air-c: nditioning is 
| _ —_——— _ 

* Paper read before Section G of the British Associa- 
tion, at Nottingham, on Monday, September 6, 1937. 


quite unnecessary. Such criticism, which generally 
comes from people of exceptional robustness who have 
lived an open-air life in the country, is generally based 
on the false premises that air is clean, that the outside 
is relatively quiet, and that the occupant of a room 
has only himself to please in regard to the opening and 
closing of his windows and the stoking of his fire, 
conditions which, unfortunately. do not appertain in the 
slightest degree in the centre of big cities where the air 
is often heavily charged with soot and sulphuric acid, 
where the noise produced by motor traffic, trains, 
aeroplanes and other forms of human activity is great 
and ever increasing, and where the congregation of 
large numbers of people into one hall or room makes 
it impossible to give each individual the power of ad- 
justing the temperature and the amount of ventilation 
to suit him alone. 

In any case, such contentions break down completely 
when one is dealing with places where people are closely 
packed, such as cinemas, theatres, restaurants, &., 
where the conditions rapidly become quite impossible 
unless good mechanical ventilation is provided, owing 
principally to the large quantity of heat liberated by 
the occupants in comparison with the number of cubic 
feet which they occupy under these special conditions. 
The result of such dense occupancy is a rapid rise of 
temperature, unless a large volume of air is introduced 
and removed in such a manner that this heat can be 
dealt with without the production of excessive tem- 
perature in one place or a low temperature accom- 

ied by air movements at another. In general, 
therefore, the need for air-conditioning is roughly pro- 
portional to the density with which people are placed 
in an enclosed space. 

Consider also, the conditions in a large office in the 
centre of a city where the outside air is extremely 
dirty and noisy. The opening of windows in the summer- 
time causes a deposit of dirt to occur on all tables, 
chairs and books, with the result that these get dirty, 
as well as the hands and clothes of the people who are 
using them. The sulphurous and sulphuric acids pre- 
sent in the atmosphere have a detrimental effect on 
the books and records, leather bindings, &c., and pro- 
duce progressive deterioration. The extraneous noises 





raised and the consequent reduction of relative humidity | 


make more difficult speech on the telephone, and the 
| holding of meetings at which people can be heard even 
| when there is no building in the immediate vicinity 
| undergoing demolition or rebuilding, which, in the 
nature of things, must frequently happen to any city 
site. In the winter time the opening of windows, 
besides having these results, has the further dis- 
advantages associated with the outside air being at a 
lower temperature than that of the room, and results 
in an escape of warm air at the top and its replacement 
by cold air from the outside, which causes down- 
draught on the persons sitting at the window. The 
immediate result is conflict of requirements between 
the various occupants of the room, those near the 
window demanding to have the window shut and those 
at the back of the room objecting that the room is 
stuffy. The fact is that under these circumstances 
it is impossible to produce conditions of comfort. 
Under a proper and well-designed ventilation or air- 
conditioning scheme, conditions of comfort can be 
assured with the windows shut, with the result that 
double windows can be usefully employed so that the 
noise and dirt from the outside are substantially 
eliminated and yet the conditions of temperature and 
humidity in the room can be kept at whatever is 





recognised and that air-conditioning is | 


mist chamber without any means of reducing the | 


mportant and valuable records are kept, and lastly, | 





desired by the majority. 

In general, the requirements for such purposes 
of human habitation as offices, restaurants, theatres, 
&c., come under three heads, namely, (a) adjustment 
|of temperature; (6) adjustment of humidity ; and 
(c) filtration. 

(a) In the winter time the temperature generally 
| requires to be raised to 60 deg. to 67 deg. This 18 
generally done by passing the air over heating batteries, 
| which can be warmed by steam or hot water or by 
|electric heaters. The immediate effect of warming 
cold air in this manner is to reduce its relative humidity 
| which, unless corrected, produces a parched feeling m 
|most people. This effect is, for example, noticeable in 
| the evening in Swiss hotels where the outside tem- 
perature may be 20 deg. below freezing and where, in 
consequence, a condition is produced which many 
people find unpleasant. 

(6) Air therefore requires to have moisture added 
to it in the winter, and this is usually done by passing 
it through a washer, which consists, in principle, of a 
large chamber in which water is sprayed into the air 
by a series of extremely fine nozzles so as to produce 4 

mist travelling in the same direction as the air for 4 
| sufficient distance to enable the requisite amount of 
vapour to be taken up by the air, while the balance of it 
is collected and recovered on eliminator plates at the 
end of its travel in the mist chamber. As a rule the 
| heating batteries are placed partly before the washer 
and partly after the washer, and adjustment of humidi- 
fication can be effected by varying the amount of heat 
supplied before and after the passage of air through the 
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mist chamber. Full use of the pre-heater means that 
the air is passed through the washer warm, and much 
more moisture taken up. If the heating is done in the 
main heater after the washer has been » the 
raising of the temperature is accompanied by a reduc- 
tion in the relative humidity. Alternatively the pre- 
heating may be done by warming the washer spray 
water. 

In summer the problem may be to some extent 
reversed. The outside temperature may be too high 
and the air t o humid to give conditions of comfort. In 
that case, the same plant as has already been described 
can effectively deal with the situation provided that a 
further adjunct is made for lowering the temperature 
of the circulating water in the washer or mist chamber. 
This generally consists of a refrigerating plant using 
ammonia, CO,, or other medium in compressors, the 
abstraction of the heat from the compressed gas and 
its subsequent cooling on expansion producing cold 
water supplied to the sprays. The warm and humid 
air passing through the mist chamber, fed now with 
cooled water spray, not only has its dry-bulb tempera- 
ture lowered, but deposits its excess moisture on the 
small particles of cold mist, with the consequence that 
itreaches the farther end of the mist chamber saturated, 
but at a considerably lower temperature, t.e., at a lower 


as efficient. 
more power for a given refrigerating effect. Of the 
high-efficiency media, ammonia is the cheapest and 
would, normally, be selected where there is no objection 
to its use. Such cases would include refrigerating 
plants for cold storage and many trade purposes and 
even ventilation plants for theatres, restaurants, &c., 
provided the plant can be put into a room having 
direct access to the open air and not connected directly 
with the building. The slightest leak from an ammonia 
es produces a very powerful smell which would 

e very unpleasant if it gained access to a public 
assembly hall. In the case of a burst pipe or joint, 
from which a considerable quantity of ammonia would 
escape, really dangerous conditions would be set up 
unless the plant room were entirely isolated and had 
independent access from outside. These objections 
do not apply to the organic gases previously referred 
to and this is, of course, the reason why they are used, 
and justifies their increased cost under such circum- 
stances. 

Carbon-dioxide shares with them the advantage of 
freedom from smell or danger and is quite economical 
in first cost, but consumes approximately 50 per cent. 





more power than an ammonia plant of equal output. 


methyl chloride and dichloro-ethylene, are practically 
Carbon-dioxide is also used, but requires 


Another modern development is the cooling of air 
without the use of a washer or mist chamber. In this 
case the cooling is effected by the direct expansion 
of an innocuous refrigerating medium in coils which are 
introduced directly into the air passage. The advan- 
tage of this arrangement is that in smal] plants consi- 
derable space is saved, a great deal of plant eliminated, 
and the running costs are reduced. Condensation, of 
course, occurs on the coils from which it has to be 
collected. It has advantages for small plants in 
congested situations, but for large plants it is more 
expensive and less suitable. 

(c) Air Filtration.—The problem of removing 
extremely finely divided dirt particles from the air- 
stream is not so simple as it would appear. Many 
people have probably seen the old-fashioned Tobin 
tube, in which a grating through an outside wall was 
connected to an upturned duct of cast iron or steel which 
was filled with cotton wool so that the incoming air 
would be filtered. Except for providing a proof of the 
recognition of the need for cleaning the air, these 
probably serve little useful p e, as the resistance 
is so great that practically no air is admitted and 
what little there is in the early stages is rapidly reduced 
as the cotton wool gets clogged with dirt. It must 





be remembered that in a modern ventilation system a 


Vor 








z 
, } 
> Exhaust| 
\ Discharge| 




















































































































re ~~ 
Inlet Air } 
” idl "he . 
Air Conditioned / 
Space / 
= + 
, \ << “Aur 
a N Intake 
| NN << 
<a Extract Air => —— —E h 
[= ~ ff SE wees 
af Af 
(6087.) f 
’ Condensate 
“ENGINEERING” 
a Extractor fan. e Air washer. ¢ Cooling coils for washer water for summer i Washer pump. 
6 Inlet fan. f Steam trap. use. m Expansion valve. 
¢ Fabric filter. g Thermostatically-controlled dampers. k Heater for washer water for winter n Refrigerator compressor. 
@ Heater. h Thermostatic valves. use. 
dew-point. In this condition it would not be suitable | The use of CO, plant requires more skilled attention | very considerable horse-power is consumed in fans 


for use, as the temperature is too low and the humidity 
too high. This can be corrected in one of two ways. 
The first is to warm it slightly, which raises the tem- 
perature and reduces the relative humidity. This, 
however, may be rather wasteful as the cost of the 
refrigeration and subsequent warming may be consi- 
(erable. This extra cost is, however, eliminated if 
the heat used in the heater is taken from the condensers 
of the refrigerating plant. A second system is to pass 
only a portion of the air through the washer, fed, as 
(lescribed, by cold water, and subsequently mix this 
with the remainder of the air which has not been so 
treated and is therefore already at a higher temperature. 
By making suitable adjustments of the relative quan- 
tities of air, treated and untreated, it is generally 
possible to get the exact temperature and humidity 
required. 

It is usual in the design of air-conditioning plants to 
re-circulate a large proportion of the extracted air 
from the conditinned: spaces, back into the plant for 
re-treatment and re-use. With re-circulation, the 
quantity of air circulated in the room may be large 
with small difference between inlet and outlet, giving 
good distribution with absence of draughts, yet the 
amount of fresh air introduced may be relatively small. 
The less the fresh air brought in by the plant, the lower 
will be the cost of refrigeration in summer and heating 
in winter. The limit is set by the desirable minimum 
of fresh air per occupant allowable, this generally 
Seng 600 to 1,000 cub. ft. per hour per occupant. 
W hen the recirculated air is mixed with this, the actual 
quantity of air supplied may be from 2,000 cub. ft. to 
3,000 cub. ft. per hour per occupant. 

As Tegards the refrigerating plant, ammonia was the 
wedium first used for this purpose and still gives the 





ost efficient results, though several organic com- 
pounds such as dichlore-difluoro-methane (Freon), 


than when other media are used. In the Bank of 
England installation, CO, is the medium employed, 
while in Princes House, a large office block in the 
city, recently air-conditioned (and interesting as an 
application of this system to an existing building), 
the medium employed is dichloro-ethylene. In the 
case of a plant situated three floors below the ground 
as in the Bank of England, the use of an ammonia 

lant would be dangerous. The records of the fire 
Setande show that they are frequently called out to 
deal with dangerous conditions produced as the result 
of leakage or bursts from ammonia plants. Sulphur- 
dioxide has most of the advantages and disadvantages 
of ammonia, and its use is practically confined to small 
plants for refrigerating the domestic cabinets where 
foods are stored. 

A modern development is the use of water and water 
vapour as the refrigerating medium, dependent on the 
boiling point of water being lowered to sub-atmospheric 
temperatures under very high vacua. It has an efficiency, 
on the Carnot cycle, of 71-5 per cent., as compared with 
83 per cent. for ammonia and 47 per cent. for CO,, and a 
theoretical horse-power per ton of refrigeration of 1-15, 
as compared with ammonia 0-993 and CO,1-75. A ton 
of refrigeration is originally an American unit and is the 
heat required to convert one American ton (i.e., 2,000 Ib.) 
of water at 32 deg. F. into ice at 32 deg. F. per 24 hours. 
It is therefore equal to 12,000 B.Th.U.’s per hour. 
To give some idea of the power which is required for 
refrigerating plants used for the air-conditioning of 
buildings, it may perhaps be worthy of mention that 
the two compressors in the Bank of England are driven 
by motors each of 500 horse-power, and are intended 
to deal with 13,000,000 cub. ft. of air per hour 
in a building in which the net cubic contents of the 
occupied spaces is approximately 9,000,000 cub. ft. 
The duty in this case is 8,000,000 B.Th.U.’s per hour. 








circulating the air, and that any considerable increase 
in this horse-power involves a considerable increased 
cost ofrunning. Thus, in the Bank of England installa- 
tion the two main fans are each of 140 horse-power 
and are designed to work against a resistance of 3 in. 
water gauge, of which approximately 1 in. is accounted 
for by the air-filtering and washing apparatus. No 
system of filtration can therefore be a very practical 
one for our purpose unless its resistance is less than 
1 in. water gauge and the surface corresponding to this 
resistance not excessively great, or it would become 
impossible to find adequate space for it. 

p till quite recently, reliance has been placed in 
this country mainly on oil filters, consisting essentially 
of zig-zag oo placed in close proximity and covered 
with a sticky oil. The e of the air through such 
a filter causes the heavier dirt particles to impinge on the 
surface, where they stick. Another type consists of oil- 
coated ferrules contained between expanded metal, 
which serve a similar purpose. The efficiency of this 
type of oil filter is sometimes given as 98 per cent. or 

ereabouts, but this efficiency is measured by counting 
on a slide the number of particles before and after 
filtration, and only takes into account particles above a 
given stated size. Unfortunately, smoke-laden atmo- 
sphere contains quite a large percentage of particles 
considerably andlor than this stated size, and these 
the filter does not catch, so that the 98 per cent. effi- 
ciency has no real significance for the purpose for which 
the filters are frequently used in the ventilation of 
buildings. Experience, unfortunately, shows that air 
which has been filtered in this way still contains suffi- 
cient dirt to darken the inlets and outlets particularly, 
and the walls and ceilings generally, of the buildings 
which they serve. 

When it is remembered that a mechanically venti- 
lated building frequently has ten or twenty times as 








ENGINEERING. 





[Nov. 12, 1937. 








558. 





much air passing through it as an unventilated build- 
ing, where the ventilation is quite accidental, and de- 
pends on such fortuitous things as the strength and 
direction of the wind and the difference in temperature 
between the inside and the outside of the building, it 
will readily be appreciated that unless the air has a 
very high degree of cleanliness a considerable amount of 
discoloration will result. The washing plant of a 
ventilation system also has a cleansing effect, as some 
of the dirt and sulphuric acid of the atmosphere is 
thrown down on the eliminator plates. Neverthele:s, 
tests made on the air-stream after it has passed the 
most efficient oil filter and air washer in ordinary com- 
mercial usage, showed that the air was still sufficiently 
charged with dirt to cause a piece of white muslin to 
become as black as an ordinary black felt hatin 48 hours, 
and to deposit sufficient dirt in ventilating ducts to be 
objectionable. It must, therefore, be admitted that 
while these plants may collect between some 85 per 
cent. and 90 per cent. of the dirt in the atmosphere, the 
residue is still sufficiently serious to need dealing with. 
Much research has been devoted during the last year 
or two, both in America and in this country, to this 
problem, and various types of fabric filters have been 
devised. 

The problem is to find the best compromise between 
too high a resistance and too great a surface area for 
a fabric of a sufficiently close mesh to catch the fine 
articles in question. In the case of the Bank of 
England, the best solution has been found to be pro- 
vided by a cotton-wool fabric stretched on frames of 
aluminium of Vee-formation, and consisting of separate 
cells fitting into a frame in such a manner that they 
can be removed with ease for the purpose of replacing 
the dirty fabric at intervals. The fabric has an area of 
14 sq. ft. per cell and there are altogether 124 cells, 
making a total area of 1,736 sq. ft. This is equivalent 
to a velocity through the fabric of 125 ft. a minute, and 
tests indicate that at this speed the resistance of the 
fabric is 0-12 in. water-gauge, which gradually rises to 
0-17 in. water-gauge after 60 hours’ exposure to the air 
stream on an average week in London. It is clear that 
as the fabric fills with dirt the resistance will increase, 
but the rate at which this happens varies very con- 
siderably with the atmospheric conditions. In the 
summer, when less coal is burnt, the fabric requires 
renewal less frequently than in winter, and in very 
foggy weather the worst conditions are obtained. The 
fabric is, however, designed to last a fortnight on an 
average over the year and the provision of such a filter 
is, in the author's opinion, essential if important public 
buildings in our big cities are to be kept really clean. 
It can be shown that their cost is easily paid for by 
the reduced cost of the necessary decoration to the 
building, which is needed only at less frequent 
intervals when such a filter is installed, apart from the 
other advantages of cleanliness. A somewhat similar 
filter is being installed in the new Queen’s Hotel at 


Leeds, which is being built for the L.M. and S. Railway, | 


where not only the public rooms, but also the bedrooms 
are being supplied with clean air in such a way that 
the opening of windows with the admission of dirt and 
noise is quite unnecessary. In this case, the total area 
of the filter is 1,680 sq. ft., the number of cubic feet per 
hour is 7,600,000 and the resistance of the filter is 
approximately 0-125-in. water gauge when clean and 
0-5-in. water gauge when dirty enough to need replace- 
ment, 

The diagram on page 557 shows the essentials of a 
modern air-conditioning plant in which the relative posi- 
tion and arrangement of the various parts are indicated, 
the names of the parts being givenc ither on the diagram 
or in the table of references bc low it; the diagram, how- 
ever, must be regarded as of a merely rudimentary 
character. It is not possible to deal in this paper with 
the technique of all the individual items, such as dis- 








Leeds, the eliminator plates are of glass. It may be of 
interest to know that in the Bank of England plant 
the amount of dirt collected by the filters when the 
whole building is put into use, is estimated to be 
approximately 80 lb. per week. It is perhaps also 
nteresting that 2,000 lb. of water are supplied to the 
air stream per hour in the winter and 3,000 Ib. of water 
are removed from the air-stream per hour in the summer 
These figures apply to the completed building. 
Comfort Conditions.—In the winter most people 


find a temperature of 65 deg. F. and a relative humidity | 


of about 65 per cent. the most comfortable conditions 
during sedentary occupation. It follows that in an 
assembly hall, restaurant, theatre, or other place where 
people are closely packed and a considerable quantity 
of heat is evolved, the air has to be introduced at a 
lower temperature, so that after receiving this heat 
in the room it will leave at a temperature not much in 
excess of 65 deg. F. The amount by which the 
incoming temperature has to be less than 65 deg. to 
achieve this result depends not only on the closeness 
of the packing of the people and the heat evolved, 
but also on the number of air changes, i.e., the total 
quantity of air introduced per hour divided by the 
cubic contents of the room. An inlet temperature 
lower than 60 deg. generally gives a feeling of objection- 
able draughts and is to be avoided, so that the problem 
generally resolves itself into ascertaining how much 
air has to be introduced to absorb the heat generated 
therein and to give a rise of temperature of not more 
than 5 deg. 

From this consideration it is frequently found that 
where the occupation is negligible one air change per 
hour may be sufficient. A normal office building may 
require two to six, while an underground office building 
where there is a great deal of artificial light as well as 
heat from a great concentration of people, may require 
as many as twenty air changes per hour. The air 
changes needed, therefore, depend entirely on the 
closeness of packing of the people and the amount 
of the other sources of heat, whether artificial or natural. 
The old arbitrary rule that one or two air changes were 
sufficient under all circumstances is therefore quite 
ridiculous, as it is necessary to calculate from the 
considerations laid down what number of air changes 
are required for rooms of various occupations or pur- 
poses. 
12 air changes per hour, since although the quantity 
of air required is great, the cubic contents of the 
theatre are generally great also, but there is no difficulty 
in making exact calculations for any particular 

roblem. The difficulty consists in dealing with these 

ape volumes of air without producing excessive 
velocity from which that very elusive thing, draught, 
may result. 

While it follows that all ventilation implies a move- 
ment of air, nevertheless, some movements are 
objectionable and others not, and it is not easy to put 
this in precise scientific terms. Undoubtedly air 
velocity, temperature and humidity come into this 
problem, a given velocity producing unpleasant results 
when the temperature and the humidity are low, 
though unobjectionable when the temperature and 
humidity are high. Another factor which comes into 
play in this connection is the direction of the air 
currents. In a room in which the position and size 
of the inlets and outlets is fixed, the air currents will 
have definite directions and speeds for the particular 
temperature for which this room was designed. Any 
sudden change from this temperature may produce 
quite different air currents, both as regards the path 
of the air and its velocity. Thus, if the room is at 65 deg. 
and the air enters at 65 deg. the air may pass fairly 
uniformly from the inlet to the outlet. If, however, 
the room attains a temperature of 70 deg. and it is 
attempted to correct this by introducing the incoming 


tribution ducts, tans, spray nozzles, types of cooling | air at 60 deg. for example, then the cooler air tends 
plant, circulating pumps, eliminator plates, &c., which | to drop to the ground from the inlet and takes quite 


have to be employed. One of the problems which 
arise is the design of many of the component parts so 


a different path. There is a great deal to be said for 
introducing air and extracting it in many places. 


that they will not be attacked by the circulating water |In the big banqueting rooms in the Queen’s Hotel, 


in the washer. 


When, as is frequently the case in large | Leeds, part of the air is extracted near the ground and 


London buildings, the water is obtained from artesian | part near the cciling, and the proportion between 
as. : on 
wells, it is corrosive to many metals, chiefly owing| the two can be varied as different conditions may 


to its sodium chloride and sodium bicarbonate con- 
stituents, the former of these finding its way into the 


require. 
In certain large assembly halls it is often good to 


water from the sea, owing to the considerable lowering | provide inlets or outlets under the stepped seating. 
of the water basin below sea level which has occurred | In a large public building this system has been adopted 


im recent years. 


The natural corrosion due to such | and the ventilation so arranged that it can all enter 


water is enhanced in the washer by the sulphurous and | from the ceiling and be extracted under the seats, or 


sulphuric acids of the atmosphere, which are to some | the flow can be reversed. 


extent dissolved in it, and by its progressive concentra- | that the inlet at the top gives better conditions for 
tion by evaporation during the passage of air through | the greater part of the year, but that in extreme heat 


the mist chamber. 


This circulating water has there- | the flow can be reversed with advantage. 


The reason 


fore to be replenished at frequent intervals, so that | for this is that the roof gets hot under the action of the 


the salts, acids and dirt can be removed. The climi- 


nator plates are generally made of zinc, which is satis- | heated thereby. 


sun and with the downward flow the incoming air is | 


In buildings where this effect does 


factory when chemically-treated water is used, but | not obtain, such as in theatres or banqueting halls 
where the water is corrosive, climinator plates of glass | not immediately under the roof, it is frequently found 


are preferable. Thus, in the new 


Shanghai Bank in Hongkong, and in the Queen's Hotel, ' near the floor gives good results. 


Hongkong and | that the introduction of air fairly high and its extraction 


This system also 








Theatres and cinemas generally require 10 or | 


| 


| 








Careful testing has shown | 





has special advantages in cinemas, as the smoke js 
carried straight down and removed and so leaves the 
upper air clear and free. 

Summer or Tropical Conditions—When a 
complete installation is provided which includes refri 
gerating plant, complete control of temperature and 
humidity, summer and winter, can be obtained. It 
does not, however, follow that the provision of the 
same temperature and humidity in the summer as 
in the winter is desirable, and experience shows that 
even where the plant is capable of giving any desired 
conditions, most occupants prefer a higher temperature 
in summer as compared with the winter. There appear 
to be several reasons which account for this state of 
affairs. These include the following :—(a) Most people 
wear warmer garments in the winter than in the 
summer. (+) Even though the inside of a particular 
building may be kept cool in summer, the temperature 
outside may still be high. People therefore have to 
come from the outside in a perspiring condition, and 
if, when they enter the building, they are then subject 
to a much lower temperature or humidity there is con- 
siderable risk of their catching cold. The temperature 
inside the building should therefore bear some relation 
to the temperature outside and the drop must not 
be too drastic. (c) In very hot or tropical weather. 
the diet and general mode of living are also modified 
with resultant physiological effects on the body. 

Bearing these factors in mind and having regard to 
experience, it seems that the conditions of comfort 
in office buildings will generally be associated with a 
relative humidity of about 65 per cent. and a tempera- 
ture of 65 deg. F. in the winter, rising to 70 deg. in the 
summer, when the external temperature is between 
70 deg. and 80 deg., and rising to about 75 deg. when 
the external temperature is between 80 deg. and 90 deg. 
Recent tests in Princes House, where refrigerating 
plant sufficient to give complete control was provided, 
have shown that the reduction of temperature, as well 
as the reduction of humidity, was considerably less 
than had been anticipated, and that the conditions of 
comfort which the majority of the occupants found 
preferable corresponded to the figures in the Table 
below, under the heading “‘ Inside Conditions,” these 
data having been recorded when the “ Outside Con- 
ditions” were as shown. 


Inside Conditions. Outside Conditions. 


aT l 


—— temperature, | | Dry-bulb temperature, | 
eg 


ar oe | . er os of © 
Wet-bulb temperature, | Wet-bulb temperature, 
deg. .. ie eo] 6 deg. .. 2 ..| 6 
Relative humidity, per | | Relative humidity, per | 
cent. .. es --| 7 | cent... oe a 
Moisture content, grains | Moisture content,grains | 
per cub. ft. .. ..| 60] percub.ft. .. “| 7-0 
! 


In very warm weather some reduction of tempera- 
ture is obtained by merely passing air through a 
washer without the use of cooling plant, the cooling 
effect being, of course, due to the latent heat taken 
up by the air in the evaporation of water in the mist 
chamber. Generally speaking, however, this is not 
a very satisfactory way of cooling, since the reduction 
of temperature is accompanied by a considerable 
increase of humidity, and, indeed, unless the resultant 
air is mixed with another volume of air which has not 
been similarly treated, the air will leave the washer 
nearly saturated ; as everyone who has had tropical 
experience knows, saturated air at a high temperature 
is more unpleasant than air at a lower relative 
humidity but at a considerably higher temperature. 
Owing to the physiological effect referred to earlier, 
the cost and horse-power of the refrigerating plant 
required to give the most desirable cooling effect is 
considerably less than corresponds to the provision 
of constant temperature and humidity throughout 
the year, and it can be shown that when a reasonable 
increase in the efficiency of staff is taken into account 
(remembering how difficult it is to work efficiently when 
the temperature is much above 80 deg. or 85 deg.), 
the provision of a proper ventilating plant, including 
moderate refrigeration, is an investment capable of 
paying an excellent return, and should not be looked 
upon as extravagant. In the better types of restau- 
rants and cinemas air-conditioning is being installed 
as an additional attraction leading to increased business. 
It is, in fact, becoming an essential part of new under 
takings. 








Brrrish STANDARD Roap-TrarFric CONTROL SIGNALS. 

The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, have published a revision of Specification 
No. 505, first issued in October, 1933, and dealing with 
road-traffic control electric-light signals. The clauses 
dealing with the failure of controllers and the tolerance 
on performance have been revised, while a revision of the 
Post-Office conditions, to be observed when Post-Offiet 
plant is used in association with signal systems, has alse 


been included. The price of the specification is 2s. 24 
post. free 
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DEVELOPMENTS IN ENGINEERING 


ASSOCIATED WITH RUBBER. 
(Concluded from page 446.) 


WHILE it is easy to obtain meters to measure 
non-corrosive liquids, the matter becomes more 
complicated when strong acids have to be dealt 
with. Some works surmount the difficulty by using 
a hand-operated measuring tank. A great improve- 
ment on this, however, is the semi-automatic 


Fig.8. 
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with a three-way control cock underneath. A striker 
rod is attached to the cock, each movement of 
which operates a counter to register the number of 
times the cock has been operated. The meter tank 
shown is supplied with acid from a storage tank at a 
higher level. To prevent accidental overflow, an 
extension pipe is attached to the sight glass over the 
measuring vessel, and is continued upwards to a 
level higher than the maximum height of acid in 
storage. Thus, if the control cock is left open to 


special porous rubber produced from aqueous 
dispersions. This porous rubber is strengthened by 
attaching it to an ordinary filtering basic material, 
such as fine wire gauze or cotton duck, the base 
material being rendered impervious to the corrosive 
solutions in the process. In other industries 
corrosion may arise from the nature of the water 
supply used in their processes; this difficulty is 
overcome by lining the water tanks with a rubber 
varnish. The varnish is made up from chlorinated 

















Fie. 10. Actp-Proorep METER. 

















Fie. 11. 


arrangement, of which a diagram is given in Figs. 8 
and 9, while a photograph is reproduced in Fig. 10. 
This equipment is acid-proofed throughout with 
Nordac rubber, and comprises an enclosed tank 


Nore.—In connection with the process of applying 
rubber linings to tanks referred to in the last paragraph 
but one in column 1, page 446, ante, it may be added 
that the joints of the sheets are made by scarfing the 
edges, applying special rubber solution, pressing the laps 
together, and rolling with a hot roller. The extreme edge 
of the scarf is worked down with a hot hand tool. The 
Particular tanks illustrated in this connection in Fig. 4, 
are of steel, covered inside and out with rubber, and 
further lined inside with acid-resisting tiles.—Eb. E. 





Esonite Pump ror Corrosive LiquipDs. 


the storage supply no overflow results and no 
appreciable error in the metering of the liquid occurs. 

In the electroplating industries, capable nowadays 
of successfully depositing nearly every common 
metal and entailing the use of various corrosive 
solutions, rubber is replacing lead as a protective 
agent, firstly because rubber is resistant to a wider 
range of solutions than lead, and secondly, rubber 
has valuable insulating properties not possessed by 
lead. In order to maintain clear solutions in the 
plating baths some firms arrange a continuous 
system of filtration to arrest deposited matter, in 
which case the filtering medium is also made of a 
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rubber, as this results in a lower viscosity varnish 
than would be obtained with ordinary rubber. 
It is sufficiently flexible to be used satisfactorily in 
built-up steel-plate tanks for hot-water storage. 
Chlorinated rubber, resulting from the action of 
chlorine on rubber, is a relatively new material, 
having a high resistance to corrosive influences, 
and possessing properties similar to nitro-cellulose 
and paint bases without, however, being inflammable. 
For this reason it is taking a prominent place in the 
production of specially resistant paints and varnishes 
for coating chemical plant. A German process 
employs solutions of chlorinated rubber for coating 
pipes internally, by pouring the solution into the 
pipe, spinning the latter to distribute the solution 
evenly over the interior surface, and finally blowing 
in hot air to vaporise the solvent, leaving a solid 
rubber coating. 

In the Bergius process of producing sugar from 
sawdust, the pressure vessels used are sometimes of 
steel lined with hard rubber by what is known as 
the Vulcoferran process, in which special ebonite 
is attached to the iron by chemical means. The tanks 
illustrated in Fig. 4, page 446, ante, are heated by 
Vulcoferran-covered steam heaters. Other direc- 
tions in which hard rubber, or ebonite, is employed 
are in the construction of pipes, cocks, and pumps 
for handling corrosive fluids. An example of a 
pump, made by Messrs. Dexine, Limited, is shown 
in Fig. 11. This is a direct-coupled cenfrifugal 
pump, the casing of which is of solid ebonite. 
All parts in contact with the liquid are either of 
ebonite, or, as is the case with the impellers, of 
metal with an ebonite covering. The pump shaft 
is of stainless steel and the gland is asbestos 





packed, incorporating a liquid seal; self-aligning 
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ball-bearings are standard fittings. This grade 
of ebonite is suitable for temperatures up to 
05 deg. C., and for most of the usual commercial 
corrosive liquids. The pump is made in various 
sizes from 1 h.p. to 5h.p., for handling 800 gallons 
to 10,000 gallons per hour. An alternative material 
to ebonite for the lining of acid pumps, &c., which 
has been recently introduced, is a product of the 
direct treatment of natural rubber latex, in which 
a slow vulcanising process takes place at ordinary 
temperatures, giving a highly resilient and pliable 
material, Fig. 12 shows a Nordac rubber-concrete 
tank for hydrochloric-acid storage at a motor-car 
works. In the construction of this form of tank a 
framework of iron rods or struts is first built up and 
coated with rubber before embedding it in acid-proof 
cement grouting. The interior of the tank is 
finally lined with sheet rubber, fixed to the concrete 
surface with rubber cement. 

Sheet rubber is limited in its general application 
to corrosion problems, since it can only be applied 
to relatively simple shapes ; for intricate work the 
rubber may, however, conveniently be applied in 
the form of latex. To ensure good adhesion of the 
latex to the metal surface, the latex is pretreated 
with sulphonic acids. It may be applied to the 
coating of metals. by several methods, as for 
instance, by spreading, spraying, dipping, and by 
electrophoresis. In the latter system, as the 
particles of rubber are negatively charged, they 
migrate towards the anode, and deposit thereon as 
a spongy layer. For the protection of coke screens, 
where high resistance to abrasion is required, latex 
is very suitable and easy of application to the wire 
mesh. The baskets of centrifugal machines for hand- 
ling corrosive materials are now covered with rubber, 
or latex, as also are the heating coils which are 
immersed in corrosive liquids in service. 

Innumerable articles, such as heels and soles, 
mats, flooring material, rubber belting, &c., are now 
made by the moulding process. In this, the raw, 
unvulcanised rubber, after mixing and compounding 
with vulcanising agents, is made up in the form of 
sheets, which are later cut to the appropriate size 
for the moulded article required. Sheeting is done 
on calenders, such as those illustrated in Figs. 13 
and 14, installed in Messrs. Redfern’s Rubber 
Works, Hyde, by Messrs. Francis Shaw and 














Company, Limited. These machines, the rollers of 
which are cored out internally for steam heating | 
and cooling, produce unvulcanised rubber in uniform 

sheets of predetermined thicknesses and widths. 

The rollers are adjustable to give the thickness | 
desired, the adjustments being made by means of | 
mild-steel screws working in gun-iron safety bushes 
so designed that they fail if the pressure between | 
the rollers becomes too high ; in this way both the | 
rollers and side-frames of the machines are protected 

from breakage. The rolls run in cast-iron bearings | 
provided with phosphor-bronze segmental steps 

fitted in the pressure side of the block; a vernier| 
adjustment indicates the nip opening between the | 
rollers. A 650-h.p. motor drives the large-size | 
calender shown in Fig. 13, through double-helical | 
reduction gears, an emergency trip gear being fitted | 
over the rollers to cut out the motor in case of 

accident. Moulding of the sheeted material may be | 
done in single-platen presses, or often more expedi- | 
tiously in multi-platen presses, such as those shown | 
in the jness-room of Messrs. Redfein’s factory, 
Fig. 15, on the opposite page. These 
heated by steam circulating through the hollow 
steel platens, which are highly polished on the | 
surfaces coming into contact with the rubber, as in | 
rubber-belt moulding, to give a good finish to th 
product. Pressure is applied by a ram, operated | 
hydraulically, to give, in this case, a pressure of | 
about one ton per square inch of platen area. The | 
ram travel is mechanically adjustable both on th 

up and down strokes. All the press cylinders are of 
cast steel, the columns of 28-ton to 32-ton tensile 
mild steel, and the other main castings of close 

grained cast iron. The steam may be supplied to the 
individual platens through flexible metal tubes. 
Often knuckle-jointed steel pipes are found to be 
more satisfactory, as they reduce steam leakage. In 
most cases the moulds in use for rubber goods are of | 
the portable type, as distinct from the semi-auto- 


presse Ss are | 


matic machine moulds which are fixed to the platens | used in moulding rubber goods embodying colour- | total pressure on the platen is nearly 6,000 tons; 


‘ 
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and used almost universally in work with synthetic 
resins. A small section of the rubber industry en- 
gaged in producing articles of complicated shapes, 
however, makes use of semi-automatic moulds. For 
long continuous service the moulds for rubber pro- 
ducts are preferably made of steel and have a highly 
finished surface. Both aluminium and white-metal 


| moulds are also in use, particularly for the softer 


varieties of rubber, which do not wear moulds so 
quickly as the harder types of rubber. Aluminium- 
alloy moulds, being of lighter material than steel, 
are therefore more easily handled. Moulds made of 
these alloys now appear to have as long a life as 


| the more costly steel moulds. 


In moulding rubber, the press serves the twofold 
purpose of moulding and vulcanising by means of 
heated platens, and the time required under heat 
and pressure to accomplish this dual purpose depends 


| chiefly on the quality of the rubber mix and the 


thickness of the article in the mould. Generally, 
a lower temperature and longer pressing period is 
required for a thick article in order to avoid 
‘seorching *’ it externally before the interior i 
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CALENDERS FOR RuBBER-SHEET MANUFACTURE. 


ing ingredients. In moulding plain rubber material, 
however, it is possible to speed up the moulding 
and vulcanising procedure considerably, by using 
accelerating agents in the raw rubber mix and 
increasing the moulding temperature. There is, 
naturally, a limit to the speed of moulding, which 
is, of course, affected by the time taken in loading 
and unloading the press. These operations have to 
be worked strictly to a timetable, otherwise th 
goods will be under- or over-cured. Fig. 16 illus- 
trates another type of hydraulic press in Messrs. 
tedfern’s factory, employed, in this instance, for 
moulding and vulcanising rubber flooring, large siz 
lettered mats, &c. This operates on much the 
same principle as the smaller presses, but as the 
pressure area is greater—in this case 15 ft. by 5 ft. 

a series of rams is employed to give a uniform 
pressure over the whole platen area. The press has 
six double cylinders made of cast steel, and the 
bottom or moving platen is of cast iron made in 4 





single piece. Large area presses of this type are 
also used to mould rubber belting and other large 
size rubber goods, and are made in sizes with 


completely vulcanised. Lower temperatures are also platen areas up to 36 ft. by 6 ft., in which case the 
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MuttiI-PLaTEN RUBBER PRESSES. 
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a complete machine of this size weighs over 100 tons. 
The platens of these large presses are made of steel 
plate, accurately machined, and with ground and 
polished surfaces, as these come into direct contact 
with the rubber. 
One of the drawbacks to rubber, viz., its vulner- 
ability to oil, is now being overcome by several 
methods. Among these are the adjustment of the 
compounding ingredients to reduce their swelling 
capacity when in contact with oil; the addition of 
materials impervious to oil, such as glue, gelatine, 
&e.; and th adoption of different sulphur compounds 
for vul anising, such as Thiuram sulphides, which, 
80 far, have probably given the best results. 
Inflammability is overcome by incorporating in the 
material a new type of synthetic wax, which is 
Specially useful in manufacturing rubber flooring 
and in cable making. This has been referred to in 
‘GINEERING On previous occasions. 
Synthetic rubber has been dealt with several 
times in our columns in recent years. A typical 
representative of this type of product, marketed 
pe the name of Duprene, is produced by reacting 

yiene gas with a catalyst to yield mono-viny! 
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acetylene, which, in turn, is treated with hydro- 
chloric acid to give chloroprene. The latter is itself 
a clear liquid, but is very unstable and rapidly 
changes to a plastic solid closely resembling natural 
rubber. By dispersing chloroprene in water a 
synthetic rubber latex is formed, or, substituting 
other solvents for water, a rubber cement may be 
produced. Vulcanised products are made by 
polymerising the chloroprene, adding compounding 
ingredients and heating under pressure. Synthetic 
rubber may be applied successfully to most purposes 
for which natural rubber is employed and it is 
worked and compounded with the same type of 
machinery. There is, however, one difference in 
the vulcanisation process: whereas sulphur is 
generally necessary in vulcanising natural rubber, 
the synthetic product may be vulcanised without 
sulphur if necessary. 








MotTor-VEHICLE REGISTRATIONS IN SouTH AFRICA.— 
Of the 3,329 motor cars registered in the Union of South 
Africa in June, only 320 came from the United Kingdom 
and 2,819 were of United States origin. On the other 








hand, 156 of the 167 motor cycles registered were con- 
structed in the United Kingdom. 





THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 506.) 
Puysics DEPARTMENT. 


PRACTICALLY every phase of the work of the 
Physics Department has made gratifying progress 
during the past year, many of the most noteworthy 
advances being in directions pointing directly to 
industrial applications. During the six years that 
the Department has enjoyed the improved facilities 
of its new building, the increasing prosperity of the 
country has given rise to a corresponding growth 
in the demand for routine and more elaborate in- 
vestigations of industrial problems, with the result 
that the work in hand and in prospect has more than 
kept pace with the extended equipment and 
laboratories. Some foundation probably exists. 
therefore, for the hope—expressed in the Annual 
Report—that a start can be made with one of the 
wings which formed part of the original design of 
the building. There is the more justification for 
this project from the circumstance that, while no 
more than a reasonable proportion of the current 
work has been undertaken at the direct request of 
commercial bodies, almost every item of research, 
and certainly all the investigations of major import- 
ance, have an obvious bearing on the engineering 
and allied industries. 

Thermal Properties of Engineering Materials.— 
An example of the foregoing proposition as relevant 
to thermodynamics and heat-engine design occurs 
in a comprehensive research, now in progress, to 
determine the specific heats of gases at high tem- 
peratures. The method adopted is based on the 
well-established proportionality between the square 
of the speed of sound and the ratio of the specific 
heats of the gas. Satisfactory results for this 
“velocity of sound’’ method have already been 
obtained for the ratio of the specific heats of carbon- 
monoxide at temperatures up to 1,300 deg. C., and 
subsequent work has been concerned with carbon 
dioxide. From a published account* of the most 
recent experiments, Fig. 18, on page 563, is repro- 
duced to show part of the apparatus employed, in 
which a stationary train of sound waves was gene- 
rated in a heated tube by quartz crystals vibrating 
piezo-electrically at any one of three known fre- 
quencies. The experimental tube, made of pythag- 
oras (a refractory oxide) and wound outside with 
nichrome tape, constituted a furnace in which the 
temperature of the carbon dioxide was varied up to 
1,000 deg. C. The effective length of the tube was 
varied by changing the position of a reflector by 
means of a rack and pinion with vernier adjustment, 
the disc reflector and its associated piston being also 
made of pythagoras and having a thermocouple at 
the piston for the measurement of gas temperature. 
Sealed by Wood’s metal to the lower end of the tube 
was a chamber containing three quartz crystals, of 
different fundamental frequencies, mounted on a 
disc so that each in turn could be brought into 
position at the open lower end of the tube and piezo 
electrically excited. The speed of sound in the 
tube was deduced from half-wavelength determi- 
nations, the latter being measured by the distance 
traversed by the reflector from one resonance point 
to the next. It was found that the latter were 
very accurately indicated by a succession of sharply 
defined maxima in the plate current of the oscillator 
actuating the quartz crystals. 

As a preliminary check on the functioning of the 
apparatus as a whole, tests at three frequencies and 
three widely different temperatures were carried 
out on the gas argon, for which, being monatomic, 
the ratio between the specific heats at constant 
pressure and constant volume should be independent 
of temperature and have the value } exactly. The 
mean of three values obtained from the apparatus 
was, in fact, 1-666 after correction for an impurity 
of 0-5 per cent. of nitrogen present in the argon. 
Tests on carbon dioxide were accordingly made 
with confidence at a number of temperatures over 
the range from 0 deg. C. to 1,000 deg. C. and at 
frequencies of sound generation of about 8, 14 and 
19 kilocycles per second. It is of interest to compare, 
in Table XI, page 562, the results obtained by the 








* Proc. Roy. Soc., A. vol. clvi, No. 889, page 504 (1936). 
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present sound-velocity method with the specific 
heats calculated from spectroscopic data. 

The concordance between the spectroscopic values 
and those obtained by the velocity of sound method 
is noteworthy. In addition, it is worth remarking 
that no change in the speed of sound in carbon 
dioxide could be detected over the frequency range 
from 8 to 19 kilocycles per second, from which it was 
concluded that the time of relaxation of the carbon 
dioxide molecule is verysmall. On the other hand, 
jt was found that the absorption of sound in carbon 


Taste XI.—Specific Heat of Carbon Dioxide. 





| 
Specific Heat at Constant 
Vol. (Cv.) Cals. per gramme 
, molecule at 1 atmospheric 
Speed of Ratio of | pressure. . 
Temp. Sound Spec. Heats 
Deg. C.| Metres per - a — 
Second Y | 
Vel. of Sound} — 
| eee | Method. 
0 258-3 1-310 | 6-62 6-67 
200 331-5 1-231 | 8-65 8-49 
400 390-5 1-198 | 10-06 | 9-80 
600 442-3 1-184 10-81 | 10-64 
800 488-6 1-176 11-30 | 11-21 
1000 530-6 1-169 11-76 11-61 








dioxide increases so markedly with frequency that 
measurements were made only with difficulty at 
19 kilocycles per second, while at higher frequencies, 
up to 50 kilocycles per second, the sound absorption 
was 80 great as to prevent any indication of reson- 
ance as the reflector was moved along the tube. 
From observations of the absorption coefficient it 
was possible to deduce that the time of relaxation 
of the molecule of carbon dioxide is in the neigh- 
bourhood of 0-8 « 10-* second. 

A feature of the Physics Department’s current 
work is the diversity of substances for which 
measurements of thermal conductivity are being 
made with a view to providing improved—and in 


CABLE XII.—THERMAL CONDUCTIVITIES (C.G.S. UNITS) OF HEAT-RESISTANT ALLOYS. 
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calcium-chloride brine over a smaller range of moder- 
ate and low temperatures, and, incidentally, to find 
the effects on conductivity of the degree of calcium- 
chloride concentration. Here the electrical heating 
element is enclosed from the brine in a central tube, 
while the requisite low mean temperature of the 
annular column of brine is attained by cooling, and, 
if necessary, refrigerating, the outside of its cylin- 
drical container. Results so far obtained are 
showing that the thermal conductivity decreases 
regularly with increasing density of the brine, the 
value for calcium-chloride brine of specific gravity 
1-38 being 20 per cent. less than that for pure 
water. 

Similar investigations bearing on refrigeration 
practice are exemplified by a new plate apparatus 
for measuring the thermal conductivity at moderate 
temperatures of solid insulating materials. A novel 
feature is the use of two similar specimens, each 
1 ft. square which are placed one on each side 
of the “ hot plate ” and enclosed by “ cold plates ” 
in contact with the outer faces. To facilitate rapid 
assembly for industrial tests, the hot plate and 
the upper cold plate are guided by runners bearing 
on four vertical members of a surrounding frame- 
work, while loss of heat from the edges of the 
assembly is prevented by pads of expanded rubber 
mounted on hinged plates which can be rapidly 
placed in position to insulate the hot and cold 
terminals and serve as a guard ring around the test 
samples, 

With applications in land refrigerating work and 
boiler construction, but more specifically con- 
verned with problems of the building industry, 
a simple apparatus is now in course of construction 
for measuring the thermal conductivity of bricks 
and similar materials. The usual “hot and cold 
plate’ principle is employed, but there is only 
one common cold plate, of a size to accommodate 
at one time 25 different samples, each 4 in. square 








of the heater, and the temperatures of the inner 
and outer surfaces of the refractory tube are 
measured, either by thermocouples or, at the highest 
temperatures contemplated, by an optical pyrometer. 
So far the apparatus is in the development stage. 
Tests at relatively low temperature are in progress 
to check the method by comparison with the flat- 
slab and hot-plate apparatus previously used, 
while a study of the effects introduced by the 
diameter of the tubular specimen has already 
shown, for the case of a carborundum clay com- 
monly used in gas furnaces and muffles, that two 
different diameters give results in good agreement. 

The subjects of thermal-conductivity measure- 
ments so far referred to have mainly been heat- 
insulating materials, but the Physics Department 
is also conducting a comprehensive investigation of 
the same property for a range of some twenty allo, 
steels and nickel-chromium alloys. There is a 
scarcity of thermal-conductivity data for such heat- 
resistant alloys, particularly as regards the high 
temperatures at which they are frequently employed 
in practice. Two series of tests, covering, respec- 
tively, the temperature ranges from 30 deg. C. to 
200 deg. C. and from 200 deg. C. to 800 deg. C., 
are, accordingly, being carried out. The higher 
temperature range constitutes the principal part 
of the research, and the method adopted is essen- 
tially a comparative one in which a rod of the metal 
under examination, 15 in. long and 3 in. in dia- 
meter, is mounted in end contact with an Armco-iron 
comparator rod of equal diameter and known 
conductivity. The junction between the rods is 
bound round with a band of nickel, and additionall) 
surrounded by a bath of molten tin. Good thermal 
contact being achieved in this way, the assembly 
is insulated with an inner jacket of silocel, surrounded 
by an outer cylinder of magnesia asbestos, and the 
required temperature differential is applied to the 





and 0-5 in. thick. Each specimen is provided 





Material. Condition Analysis (per cent.). | 
! 
EE — — $$$ —__—__ — - — — = 
| Fe c Ni c M 8 cu | w iM Oo | 
owe | s r ain bel | u 
F.N.C.T. steel Ol hardened = and | | | -" | 
tempered, 830 deg.C. | | | 
to 600 deg. C. 04°36 | 0-39 3-55 | 0-85 | 0-64 | 0-21 | — | — | 0-080} 0 
F.H. stainless Air hardened, 940 | | 
steel deg. C.; tempered, | 
725 deg. C. 85-15 | 0-27 | 0-87 | 13-65 | 0-29 | 0-27 . - | — | 0-058 | 0 
Staybrite steel Softened, 1,150 deg. C. | | 
. ad _ to 1,200 deg. C. 73-49 | 0-15 | 8-04 | 17-87 0-26 | 0-19 — | — | 0-085} 0 
ira A.T.V. Forged * 52-2 | 0-46 | 26-86 | 15-20] 1-18 | 1-30 - 2:77 | — | 0-026 | 0 
Nichrome Forged and drawn ..| 0-59 0-12 | 77-28 | 20-98 | 0-65 | 0-38 - — — | 0-030; 0 
Monel metal Hot rolled, black sur- | | | } 
face ae ++| 1°72 | 0-16 | 67-10 — | 0-98 | 0-01 | 20-18) — 0-13 | 0-051 | 0 
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certain cases new-—data for use in engineering and 
metallurgical practice. With regard to gases, 
none but meagre and not very reliable data are 
available on thermal conductivities at high tem- 
peratures, and in order to remedy this defect for the 
benefit of internal-combustion engine designers, 
electric-lamp manufacturers and others, apparatus 
has recently been designed in which gaseous con- 
ductivity is determined from the rate of heat flow 
between a central hot wire and the concentric wall 
of a cylindrical gas container. In previous work 
with apparatus embodying this principle, difficulties 
have been encountered from temperature dis- 
continuity between the annulus of gas and the 
central heater, when the latter was a thin wire. 
The new instrument accordingly incorporates a 
heater of fairly stout platinum wire 0-5 mm. in 
diameter, to each end of which is attached an 
independently-heated additional platinum heating 
coil, the supply to which can be adjusted so that a 
uniform temperatu.e is maintained throughout the 
whole length of the main heater, end-cooling effects 
being avoided. In the Laboratory assembly the 
temperature at the ends is measured by thermo- 
couples, while the mean temperature of the main 
heater is deduced from measurements of its electrical 
resistance. The apparatus proves to be very satis- 
factory as regards the temperature uniformity of 
the hot wire and has already been successfully used 
to determine the conductivities of air and carbon 
dioxide over the range up to 300 deg. C. 

The same principle of the concentric tube is also 
being employed, in the service of refrigerating 
engineers, to measure the thermal conductivity of 


with a separate, electrically-heated hot plate, and 
conductivity is deduced from measurements of 
energy input to the hot plates and temperature 
differential between opposite faces of the samples. 
The outer rows of specimens serve as guards to the 
inner ones. As the result of the large number of 
samples being simultaneously tested under closely 
similar conditions, it will be possible to conduct 
very rapid tests of building materials and to study 
very readily the nature and causes of the variations 
in conductivity among different samples of nominally 
the same material. 

The above-mentioned apparatus, being restricted 
to low and moderate temperatures, is unsuitable for 
conductivity measurements on refractories, and 
general experience with flat-slab samples of this 
class of material suggests that the maximum hot- 
face temperature practically attainable is about 
1,000 deg. C. On the other hand, the performance 
of refractories at higher temperatures is not only 
of immediate importance in industry, but promises 
to present features of unusual scientific interest. 
It has, indeed, been suggested that at temperatures 
above 1,500 deg. C. all refractories are likely to 
have much the same thermal conductivity. At 
present very little appears to be known regarding 
these properties at more ihan about 1,000 deg. C., 
and a research has accorainzly been started with 
the aid of apparatus embodying the concentric- 
heater principle, mentioned previously in connection 
with gases and brine. An electrical heater is 
axially disposed inside a tubular specimen of the 
refractory material under test, the energy input 
over the central portion of the heater is measured 





two ends of the combination mainly by means of an 


Conductivity at (deg. C.). 














100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 
-086 | 0-089 | 0-090 | 0-088 | 0-084 | 0-075 | 0-067 | 0-059 
| 
-060 | 0-061 | 0-061 | 0-061 | 0-061 | 0-061 | 0-059 | 0-056 
-039 | 0-042 | 0-045 | 0-049 | 0-052 | 0-056 | 0-059 | 0-062 
-030 | 0-033 | 0-037 | 0-040 | 0-044 | 0-047 | 0-051 | 0-054 
-083 | 0-037 | 0-041 | 0-045 | 0-051 | 0-055 | 0-059 | 0-063 
| | 
-058 | 0-066 | 0-073 | 0-080 | 0-088 | 0-005 | 0-102 | 0-110 
I 








electric heater in contact with the end of the metal 
under test. The conductivity of the nickel-plated 
standard rod of Armco iron being already precisely 
known from previous experiments, that of the rod 
under test is readily deduced from thermocouple 
measurements of the temperature gradients estab- 
lished in the two rods when the same quantity of 
heat flows in each. The electrical conductivity 18 
measured at the same time by passing a current 
of about 60 amperes along the test rod and compar- 
ing the potential drop along a known length with 
that across a standardised resistance connected in 
series with it. The thermocouples for temperature 
measurement serve as potential leads for this 
‘purpose, and account is taken of thermal electro- 
motive forces by making observations with current 
passing in each direction. The ratio so derived 
between simultaneous values of thermal and elec- 
trical conductivity is conveniently expressed by 


= J where K is the thermal 


conductivity in c.g.s. units, p is the electrical 
resistivity in ohms per centimetre, and T is the 
absolute temperature. From a recently published 
account* of the work so far completed on six alloys, 
the results presented herewith in Table xl and 
Fig. 19 on the opposite page are reproduced. The 
tabulated values of thermal conductivity are of im- 
mediate interest to engineers and metallurgists while 
the graphs of Lorentz function are striking, first ast 
vealing the characteristic difference between Armco 
iron and the heat-resisting alloys ; secondly, 4 


the Lorentz function 





* Proc. Phys. Soc., vol. xiviii, page 381 (1936). 
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showing a decided tendency for all the materials 
to have much the same value of Lorentz function 
at the higher temperatures attained ; and thirdly, 
in that the values of Lorentz function for the 
alloys in the neighbourhood of atmospheric tem- 
perature vary a good deal according to the 
material, and are consistently much at variance 
with the commonly accepted value of 0-55 x 107%. 

In marked contrast with the above-mentioned 
values of the Lorentz function for metallic alloys are 
some results obtained at the Laboratory a short time 
ago for a number of specimens of Acheson graphite, 
the thermal and electrical conductivities of which 
were determined over the same temperature range 


Fig.18. 


12 = 


minium, for example, published values for the latent 
heat of fusion range from 77 to 94 calories per 
gramme and a consideration of the experimental 
means adopted to obtain these values suggested 
that a cooling curve method offered advantages 
over the water calorimeter generally used by pre- 
vious experimenters. When this proposal was put 
to the test with a view to clearing up the sources of 
disparity, the cooling curves immediately showed a 
clearly defined kink, indicating that when alu- 
minium freezes the first solid product is unstable, 
and subsequently transforms into the normal form 
with the evolution of further latent heat. Support 


Steel Institute and the British Iron and Steel 
Federation. The proposed equipment comprises a 
metal enclosure in a furnace, in which the sample 
of steel will be maintained nearly at the tempera- 
ture of the change point under examination. Em- 
bodied in the specimen of steel will be a heater, and 
the temperature rise of the steel due to the genera- 
tion of a definite amount of heat in the heater will 
be measured. During the short time occupied by 
the experiment, the temperature of the enclosure 
will, by adjustment of the surrounding furnace, be 
raised simultaneously with that of the specimen in 
order to counteract the loss of heat which would 











for this conclusion was obtained, first by a close 


19. CONDUCTIVITIES OF HEAT-RESISTANT ALLOYS 





SPECIFIC HEAT APPARATUS 





T | | rd | ] | 








EAR 





~ 





AWS 





SSS 














Wie: . - ' 
RS 






Se ANNN IS 





otherwise take place from the stce]. 

Evaporation and Refrigeration.—As usual, 
the Physics Department has carried out a 
number of interesting researches with appli- 
cations to refrigeration practice on behalf of 
the Food Investigation Board. In connec- 
tion, for example, with the problem of re- 
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by similar apparatus to that used 
for the alloys. The thermal con- 
ductivities of these graphite sam- 
ples varied a good deal among 
themselves at room temperature, 
between the limits of 0-2 to 0-5 
calories per square centimetre per 
second per degree C., but they 
exhibited the common feature of 
a rapid diminution with increase 
of temperature, the conductivity 
value of one specimen decreasing 
from 0-4 at 0 deg. C. to about 0-16 at 800 deg. C. 
But despite these disparities in thermal conductivity, 
the Lorentz function at any temperature was found 
to be closely the same for all the samples tested. 
The values of Lorentz function are very much greater 
than those given in Fig. 19 for heat-resisting alloys 
and iron, although they exhibit the same charac- 
teristic of diminishing, at a decreasing rate, with 
increase of temperature. At 0 deg. C., the Lorentz 
function for Acheson graphite has a value of about 
120 x 10-* ¢.g.s. units, diminishing by an inverse 
1-8-power law to a value of about 10 x 10-* c.g.s. 
units at 800 deg. C. Even this smaller value is 
nearly 17 times that associated with normal metals, 
and is, in fact, of the same order as the Lorentz 
function for amorphous carbon at room temperature. 

Two other thermal researches of service to metal- 
lurgists are concerned with the latent heats of fusion 
and the heats of transformation of metals, with 
regard to which a good deal of uncertainty appears 


(5992...) 





F ig.20. VISCOSITY OF REFRIGERANTS 
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scrutiny of the results of previous experiments with 
water calorimeters, and, secondly, by an ad hoc 
series of tests in which variations in the apparent 
latent heat of fusion of aluminium could be asso- 
ciated with deliberate changes in the rate of freezing 
or melting. It appears that rapid quenching pre- 


Fig. 21. VISCOSITY APPARATUS 


of the tube at a distance of 22 cm. apart. 


ducing the loss of weight of meat held in 
cold storage, some recent measurements 
have been made on the sublimation of ice, 
which have revealed that the rate of evapora- 
tion per unit difference in water vapour con- 
centration between the exposed surface of 
the ice and the air in its immediate neigh- 
bourhood is the same for ice as for water. 
The rate of sublimation thus depends on the 
form of the exposed surface and on the rate 
and nature of the air movement over it. 
For surfaces of similar shape but different 
sizes, the criterion of sublimation rate is 
thus the familiar Reynolds number of aero- 
dynamics, As regards the effects of surface 
shape on the rate of evaporation of water, 
some interesting results have been gained by 
wind-tunnel tests on cylinders, arranged 
axially to the direction of flow, and provided 
with turbulence-inducing collars at the lead- 
ing end. The general effect of such a collar 
is to shield the surface of the cylinder imme- 
diately behind it, but to increase the tur- 
bulence of the flow fartherdownstream. The 
relative amounts of these two opposing effects 
vary according to the distance by which the 
collar projects beyond the surface of the 
cylinder, and there is consequently, for any 
length of cylinder, a width of collar which 
leads to a maximum rate of evaporation. 
Other experiments on surfaces of spherical 
and plane shape have confirmed the impor- 
tant influence of turbulent air flow in pro- 
moting evaporation. The determination of 


iis, suitable projections or other measures to 


induce turbulence without unduly augmen- 
ting the resistance to flow of the ventilating 
air currents is accordingly being carefully 
considered in the prosecution of this research. 

Two other aspects of food preservation are 
exemplified by an investigation of the viscos- 
ity and vapour pressure of refrigerating 
brines. As regards viscosity, the recent 
work on brines follows logically from a pre- 
vious determination of viscosity data for 
a number of refrigerating fluids. From a 
detailed account* of these experiments, the 
mean numerical results are reproduced in 
Fig. 20 herewith, while Fig. 21 illustrates the 


apparatus, made of heavy-walled brass tubing, in 


which viscosity was measured by timing the fall of 


a cylindrical plug between two 0-5-mm. diameter 


windows of transparent bakelite let into the walls 
With 





from existing published data. In the case of alu- 


vents or delays the transformation of the metal 
from the unstable into the stable form and leads to 
low values for the latent heat. From the results 
of the present experiments, in conjunction with an 
analysis of previous data, the conclusion has been 
reached that 83 calories per gramme for the latent 
heat of fusion, and 9 calories per gramme for the 
heat of transformation, are acceptable values for 
aluminium of high purity. 

Of even more technical importance are the heats 
of transformation of alloy steels at their various 
change points, and an apparatus, now in course of 
construction, has accordingly been designed to 
determine these constants at the instance of the 
Alloy Steels Research Committee of the Iron and 








reference to the graphical results of Fig. 20, it is 
of interest to observe that, of the various refrig- 
erants tested, the one (trichlorethylene) with the 
highest viscosity at 10 deg. C. differs from the 
most mobile (methyl chloride) by a factor of nearly 3. 
The results for every one of the substances conform 
to a formula due to Kudart :— 
Pe. 6 
Viscosity = Ae *®* 
where R is the gas constant, T is the absolute 
temperature and the other symbols represent con- 
stants, of which Q according to Kudar’s theory, 





~* Proc. Phys. Soc., vol. xlviii, page 372 (1936). 
+ Z. phys., vol. xxx, page 217 (1933). 
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should be the latent heat of fusion. No published 
data are available for the latent heats of these com- 
pounds, but so far as figures can be estimated by 
comparison with similar substances, their agree- 
ment with the results of the viscosity measurements 
is close enough to support Kudar’s theory. The point 
is an interesting one, and it is hoped to check the 
theory more stringently in the near future by direct 
measurements of the latent heats of fusion of these 
refrigerants. 

In the meantime, the general problem of the heat 
transfer to the refrigerant in a refrigerating machine 
and from the cold chamber to the circulating fluid, 


has been advanced a stage by measurements of the | 
viscosity of calcium-chloride brine by an apparatus | 


only slightly modified from that shown in Fig. 21. 
The values obtained were found to vary about four- 
fold for brines of specific gravities up to 1-3 over 
the temperature range from 15 deg. C. to 35 
deg. C., the strongest solution exhibiting a vis- 
cosity about four times that of water. Apart from 
their common use as a cold-circulating medium, 
brines are also used in cold-storage practice to main- 


tain air at constant humidity, and the Physics | 


Department have been asked to investigate their 
vapour pressures at temperatures below 0 deg. C. 
The pressures involved turn out to be of the order 
of 0-4 mm. Hg to 5-0 mm. Hg and the method 
finally adopted, after tiials, was to measure the 
vapour pressure directly in a U-tube manometer 
containing oil of negligible vapour pressure. The 
brine was contained in a vessel surrounded by a 
cooling bath, and connected to one limb of the 
manometer. The other limb was connected to a 
vacuum pump whereby the whole assembly, includ 
ing both the brine and the oil, was initially exhausted 
of air. The experiments so far completed on brines 
up to 1-35 in specific gravity show that for any one 
concentration of calcium chloride the vapour pres- 
sure alters about sevenfold over the temperature 
range from 20 deg. C., to + 6 deg. C. Much the 


same variation of vapour pressure, it may be re- | 


marked, takes place in the case of water, so that 
the relative humidity of air in equilibrium with a 
brine of constant concentration is likely to remain 
unchanged, within about 5 per cent., over the range 
of temperatures commonly encountered in cold 
storage work. 

(T'o be continued.) 





THE PUBLIC WORKS, ROADS 
AND TRANSPORT EXHIBITION. 


(Continued from page 536.) 


lw continuing our account of the Public Works, 
Roads and Transport Exhibition, which was opened 
at the Royal Agricultural Hall, Islington, on Monday 
last and closes to-morrow, some general trends may 
first be mentioned. Compared with earlier exhibi- 
tions, the development in road-making plant in the 
sense of multiple-operation machines is very marked, 
particularly as concerns the concrete road. Th 
growth of the motorised vehicle and road roller is 
not, perhaps, so striking, for even the general publi: 
has by now learned to take this method of propul 
sion for granted. The steam road roller, however, 
still survives, though there are fewer examples of 
it than was previously the case. Excavating plant 
is changed in detail rather than in principle. 
materials for road making and surfacing seem to be 
in greater variety and more strictly classified than 
formerly. 
signalling devices are fully dealt with and invention 
in these fields is certainly not yet at an end. 

Perhaps the most arresting, though somewhat 
ominous, developmen., however, is that of equipment 


for gas de-contamination, that is, for the cleansing of | 


streets from the results of toxic-gas attack by shell 
or aeroplane bomb. ‘Thus, dealing with the exhibits 
in detail, a vehicle which at first sight looks like 
an ordinary refuse collector of the “ Chelsea ” 
type is to be seen on the stand of Messrs. Shelvoke 
and Drewry, Limited, Letchworth, Herts. This is 
illustrated in Fig. 19, Plate X X XV, and is the firm’: 
10-cub. yard refuse collector equipped for gas 
de-contamination and auxiliary fire fighting in 
accordance with the recommendations of the Home 
Office. This equipment is, of course, intended for 
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‘emergency use, the vehicle, after certain modifica- 
| tions, being still suitable for its normal duties. Thes« 
| modifications consist of the fitting of a high-speed 
| centrifugal pump under the floor of the cab in the 
| Position indicated by the hose seen to the right of 
| the illustration. This pump is driven by an enclosed 
|duplex chain from the engine and is fitted with 
lalternative suction inlets. One of these projects 
|from the under-side of the front of the cab and 
may be coupled up to any available water supply. 
The other is coupled to a tank in the body of the 
vehicle by a pipe running up the back of the cab 
and connected to the tank by the short horizontal 
pipe seen in the illustr:tion. The pump delivery is 


as shown. The suction hose is 3 in. and the delivery 
|hose 2} in. in diameter. The pump wiil deliver 
| slowly for street washing at a rate up to 250 gallons 
per minute at a pressure of 100 lb. per square inch, 
jor when the pressure increased to 112 Ib. 
| per square inch, at the rate of 100 gallons per 
|minute, the higher pressure being used for fire 
fighting or where a stronger jet is required for 


is 


washing down. 
The tank is of rectangular cross-section and in 
the 10-cub. yard vehicle has a capacity of 700 gallons. 


on the floor of the cab, and a hose is coupled to it | 
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shows the final drive and the pivoted axles which 
enable the wheels to work with a camber. The 
wheels run on the axles, the latter adjusting them- 
selves automatically if a curved surface is being 
rolled, movement being controlled by the adjust- 
able spring seen in the centre. The axles can be 
locked rigid if desired. The rolls are 3 ft. in dia- 
meter by 15 in. wide. The wheels are driven by 
the pinions on a four-pinion differential gear, the 
| driving pinions meshing with gear rings on the peri- 
| phery of drums bolted to the wheel centres ; the 
| drums also carry the brake bands. The differential 
| is fitted with an externally-controlled locking device. 
The bevel gears seen below the differential transmit 
|the drive from the gearbox. Reversal of the 
machine is effected on the shaft of this gear by 
means of the multi-toothed clutches seen at its ends, 
this arrangement enabling reversal to be made with- 
out movement of the speed-change lever. The 
totally-enclosea gearbox provides gear ratios giving 
| four road speeds ranging from 1 m.p.h. to 4 m.p.h. 
|The front roll which is in halves, is 2 ft. 9 in. in 
diameter by 2 ft. total width. The precarriage is 
|of the understrung type with overhead steering 
|operated by worm and sector. The wheelbase is 
| 5 ft. 104 in. and the turning circle is of 9-ft. radius. 
The engine is a Morris Industrial four-stroke cycle 








; | 
| At the rear end is a tank of 50 gallons capacity for | + . ; . = 
| bleach wash, provided with agitating paddles. The | side valve petrol engine, with four cylinders 75 mm. 
| position of the tank is indicated by the inclined | (2°95 in.) bore by 102 mm. (¢ in.) stroke. It deve- 


The | 


Road lighting, traffic signs and traffic | 


| filling opening seen at the rear of the vehicle. The 
‘bleach tank is flanked on its respective sides by an 
airtight container holding 2 ewt. of dry chloride of 
|lime and a similar one holding 5 cwt. to 6 ewt. of 
sand. 
compartments for stowing lengths of suction hose. 
|The whole assembly is carried on a number of 
small rollers which run inside guides on the floor 
of the vehicle. It can be kept loaded at a depot 
on a stand of the same height as the floor, and 


when wanted for use the vehicle can be backed 


|up to the stand and the assembly quickly rolled | 


into it. Rubber buffers are provided at the front 
of the assembly to minimise any jar and a locking 
device also fitted. 
| required to fit the machine for use is the coupling 
up of the pump suction pipe to the tank, a short 


is 


length of pipe with hose connections being provided | 
The lockers shown at the sides are also | 
for emergency use, being hooked on to the body. | 


for this. 


| They are intended for clothing, tools, contaminated 
gear, &c.; other equipment can be stowed on the 
| top and at the sides of the water tank. It will be 
understood that the arrangement is intended to be 
applied to existing vehicles, though new machines 
}can be provided with it. 
can be used by fire brigades for duties similar to 
those for which light trailer pumps are required, 
but it possesses advantages over these as it is a self- 
contained unit carrying a water supply, delivery 


hose, sand, fire extinguishers, and other appliances | 


| for dealing with incendiary bombs. 

| Among the other machines shown by Messrs. 
| Shelvoke and Drewry are a new design of vehicle 
of the freighter type for refuse collection, a rear- 
loading movable-floor collector, a gully emptier fitted 
with power washing and sprinkling apparatus 
readily adaptable for auxiliary fire fighting and 
| gas de-contamination, and a self-loading and com- 
pressing refuse collector, a vehicle of this latter type 
having been described and illustrated in ENGINEER- 
ING, vol. cxlii, page 584 (1936). 

The display of Messrs. Wallis and Steevens, 
Limited, Basingstoke, includes a 
described in ENGINEERING, vol. cxl, page 548 (1935), 
a 9 cub. ft. hand-operated chippings distributor, de- 
scribed in ENGINEERING, vol. cxxxix, page 541 (1935), 
and four examples of road rollers, of which two, 


| compression-ignition engines, one of 10/12 tons, is 

steam-driven, and the other is fitted with a petrol 
lengine. The last-mentioned, which is a 2}-ton 
| machine, is illustrated in Fig. 20, Plate X X XV, and in 
| Fig. 23, opposite. The rolling width can be either 
| 3 ft. 64 in. or 4 ft. 24 in., according to the position of 

the rims of the back wheels. 
| flange situated off the centre of their width, so that 
| by exchanging one with the other, the position of 

the edges is altered relatively to the centre disc. This 
| constructi.n will be clear from Fig. 23, which also 


Along one side of the tank assembly are | 


Che only other operation | 


If required, the machine | 


hand-sprayer, | 


of 4 tons and 8 tons, respectively, are driven by | 


These rims have a/| 


|lops 14-5 brake horse-power at its normal speed of 
|} 1,150 r.p.m. This type of roller, which is made in 
| weights of 2 tons, 3 tons and 4 tons, as well as the 
size exhibited, can be fitted alternatively with a 
| compression-ignition engine, and can be provided, 
| if desired, with a driver’s awning, water sprayers 
| and supply tank, and power take-off. The petrol 
| engine can, moreover, be modified to run on paraffin 
| by the addition of a vaporiser. 
Messrs. The Hunslet Engine Company, Limited, 
| Jack-lane, Leeds, 10, have adopted on their stand 
a particularly practical method of demonstrating 
|their new 20-h.p. “ Hudson-Hunslet ” locomotive, 
|inasmuch as this engine is in working order on a 
short length of track, and is fitted with a dynamo- 
meter, so that the actual tractive effort can be 
accurately measured. The title given to the loco- 
motive may need some explanation. For some 
years now, Messrs. The Hunslet Engine Company 
have worked in close conjunction with Messrs. 
Robert Hudson, Limited, also of Leeds, whose 
light-railway products have been described from 
time to time in our columns, but the locomotive here 
dealt with is the first machine to be exhibited under 
the joint name of the two firms. It differs markedly 
from previous Hunslet construction and, for perhaps 
the first time, motor-car practice is embodied in 
locomotive building, as all parts are made to limit 
gauges and jigs, so that they are interchangeable, 
while fits, material and workmanship are all in 
accordance with British Standard Specifications and 
main-line railway practice. The design has been kept 
as simple as possible, as regards construction and 
operation, the number of parts being reduced 
toa minimum. The engine is illustrated in Fig. 21. 
Plate XX XV, and Fig. 24, on the opposite page. 
Apart from general interest, the view given in 
Fig. 21 calls for some comment, as the white struc- 
ture near the radiator is an unusual fitting. It is 
not, as a matter of fact, fitted on the normal engine, 
being an exhaust-gas conditioner and spark arrester. 
The appliance was described in detail on page 452, 
ante, to which account reference may be made. It 
is fitted when the locomotive is intended to work 
|underground, or in enclosed premises in which 
| there is great risk of fire. The locomotive exhibited 
is fitted with the conditioner and also with a driver's 
canopy not shown in Fig. 21. The wheelbase is 
|2 ft. 11 in., and the gauge 2 ft., the 18-in. wheels, 
all of which are driven, enabling, under these condi- 
tions, curves of a radius of 30 ft. to be negotiated. 
The frame of the locomotive and the bedplate are 
a single-piece semi-steel casting machined in way of 
| the engine and gearbox seatings to an accuracy 0! 
'0-001 in., so that any engine or gearbox can be 
mounted in any frame without fitting. The engine 
is of the two-cylinder four-stroke cycle compression- 
| ignition type, manufactured by Messrs. Ailsa Craig, 





| Limited, Chiswick. The cylinders are 4} in. bore 
by 5} in. stroke. The normal test-bed performance 
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is 27 brake horse-power at 1,700 r.p.m., but in the 
locomotive the governor control is set so that a speed 
of 1,200 r.p.m. cannot be exceeded, at which rate 
2) brake horse-power is developed. C.A.V.-Bosch 
fuel pumps and injectors are fitted, and de-compres- 
sion gear enables hand starting to be readily effected 
from cold. 

The drive is through a single-plate friction clutch 
of the Hunslet main-line type mounted on the 
flywheel, and capable of transmitting over 40 horse- 
power. The gearbox is a simple two-speed type, 
yiving road speeds of 3-5 m.p.h. and 7 m.p.h. in 
both directions. The gears are totally enclosed, 
and run in oil. Reversal is effected through bevel 
years followed by two pairs of constant-mesh spur 
years, all these gears being of casehardened nickel- 
chrome steel. The shafts and dog clutches are of 
high-quality alloy heat-treated steels, and run in 
ball and roller bearings. The final drive to the 
wheels is by heavy roller chain to each axle, as 
shown in Fig. 24. Chain stretch is taken up by 
adjustable axle boxes. These latter are dust-proof, 
and are fitted with renewable gunmetal liners and 
oil reservoirs. The springs are of the ldminated 
pattern made from silico-manganese oil-hardened 
and tempered steel. A hand brake operates on all 
four wheels, and sanding gear is provided. The 
controls consist of reverse lever, gear-change lever, 
clutch lever, throttle, brake handwheel, and sanding 
lever. The radiator is thermostatically controlled. 
Access to the cab is from either side of the locomotive 
and the driver may take up either a standing or a 
sitting position. The overall length is 8 ft. 3 in. 
over the buffers, and the width 3 ft. 6 in. The 
weight is 3-25 tons, and the maximum tractive 
effort is 1,820 Ib. At a speed of 3-5 m.p.h. a load 
of 88 tons can be hauled on the level, or 13-25 tons 
on a gradient of 1 in 25. At 7 m.p.h. the level load 
is 42-5 tons, and that on a 1-in-25 gradient is 5 tons. 
These hauls do not include the weight of the loco- 
motive itself, and are for wagons with ordinary axle 
bearings. They may be considerably increased when 
ball-bearing wagons are being hauled. The fuel 
‘onsumption is low. Full-load test-bed results for 


2}-Ton Four-Srpeep Roap Router ; 
AND STEEVENS, LIMITED. 
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horse-power hour. In 
actual service the con- 
sumption is one gallon of 
fuel per 4:5 hours’ con- 
tinuous work. 'Twoother 
locomotives of this type 
are also shown, the largest 
being of 50 h.p.and cap- 
able of hauling over 200 
tons. * 

Of the display of vehic- Fic, 

les on the stand of Messrs. 
Scammell Lorries, Limited, Watford West, Herts., the 
most recent development is the 1,200- gallon street- 
washing machine, illustrated in Fig. 22, Plate XX XV. 
In the main this embodies many of the features of 
the vehicle described in ENGINEERING, vol. cxlii, 
page 582 (1936), so that only a general account is 
here called for. The motive unit is the firm’s well- 
known mechanical horse, a three-wheeled vehicle 
to the rear of the chassis of which the front end of 
the tank is connected by a bracket structure, there 
being no frame for the tank. This carries at the 
rear end, however, a chassis structure for the rear 
axle. The wheelbase of the mechanical horse is 
8 ft. 10} in., and that of the tank 9 ft. 1 in., making 
a total of 17 ft. 11} in., and giving a turning circle 
of 17 ft. The tank is welded mild steel, elliptical 
in cross-section and having the interior coated with 
a rust preventative. 

The pendant structure at the rear of the vehicle 
contains an engine similar to that driving the 
mechanical horse, viz., a Scammell petrol engine 
with four cylinders, 3-in. bore by 4}-in. stroke, 
capable of developing 40 brake horse-power, and 
rated at 15 h.p. This engine drives a single-stage 
volute pump with an output of 220 gall. per minute, 
at a pressure of 100 lb. per square inch. It is con- 
trolled from the operator’s seat on top of the tank. 
There are four street-washing jets with five squee- 
gees parallel to them. The jets are individually con- 
trolled and the squeegees are universally mounted 
and are self-adjusting. In addition, there are two 
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sprinkler heads and two channel damping pipes, 





the engine give a maximum of 0-45 Ib. per brake 
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25. GYRASPHERE CRUSHER ; 





all actuated from the operator’s seat ; also two sewer- 
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Messrs. Peason, LIMIrep. 


flushing points and a monitor jet fitted for de-con- 
tamination of persistent gas after air raids. Other 
vehicles shown are a dual-purpose type special low- 
loading flat-platform trailer to take 10 covered-type 
or 10 iaside-type bins, which are loaded by means of a 
special high-lift jack trolley and discharged by an 
overhead tackle, and a 15-cub. yard refuse-collecting 
carrier, having a horizontal hydraulic ram with 
pistons attached to a moving trolley for compressing 
the refuse. There are also shown a 6-cub. yard 
three-wheeled refuse collector, a 1-25 cub. yard 
horizontal-type refuse bin, and a refuse-bin tippler. 

An interesting exhibit on the stand of Messrs. 
Dennis Brothers, Limited, Guildford, is a container- 
type refuse collector designed primarily for the 
collection of refuse from such premises as hotels, 
flats, and so forth, to which access to the back 
quarters cannot be had by motor vehicles. The con- 
tainers, which have a capacity of 14 cub. yards each, 
are moved to the transporting vehicle by a pneu- 
matic-tyred truck aad are hoisted on to it by 
a winch apparatus. On the other hand, the containers 
can be emptied without being removed from the 
vehicle. As this system was fully described and 
illustrated on page 228, ante, of ENGINEERING, it is 
unnecessary to deal more fully with it here. Other 
exhibits on Messrs. Dennis’s stand include a 10-cub. 
yard moving-floor refuse-collecting vehicle for work 
in constricted areas, a 700-gallon gully emptier and 
a side-loading refuse collector with a capacity of 
7 cub. yards. 

An interesting machine on the stand of Messrs. 
Pegson, Limited, Coalville, Leicestershire, is an 
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Fia. 26. Dovusie Toeeie-Jaw Stone Breaker; Messrs. HADFIELDs, Fig. 27. 7/5 Cus. 
LIMITED. 
example of the latest form of Pegson-Telsmith | the crushing surfaces relatively to one another calls 


sectional view of which is| for some comment. The rotating head is, of course, 
uiven in Fig. 25, page 565. As will be evident from | not capable of axial movement, but the conical 
the name of the machine, as well as from the illustra-| bowl may be raised or lowered vertically. The 
tion, the principle of the crusher is that of giving | upper part of the casing b is, in effect, a large nut 
uvratory motion to a spherical surface relatively to | and is turned as required in either direction by the 
| pivoted lever seen to the extreme left, the short 


yyrasphere crusher, a 
» 


a fixed concave surface, a motion which can best | 








be visualised as being of the same nature as that | end of which engages successively with closely-spaced 
obtaining in the old-fashioned pestle and mortar.| projections round the base of the casing. The 
The machine is a secondary breaker, that is, it is| screw seen to the right of the lever is for locking 
intended for use in reducing material, already fen casing in the desired position. It acts with 
roughly broken, to cubical fragments of uniform |others round the circumference upon segments 


of the fixed thread, the resultant wedging action 
providing a secure lock. The adjustment is, of 
course, independent of the action of the helical 
springs, which normally keep the bowl d hard 
| down on the casing 6. These springs, the degree of 
compression of which can be adjusted, relieve undue 
pressures on the bowl should such arise from the 
presence of tramp iron or from the packing action 
of accumulated fine material. The bowl can tilt 
slightly under such circumstances. A locking device, 
not shown in the illustration, effectively arrests 
them and the bowl. | any tendency for the bowl to rotate without inter- 
The rotating crushing element consists of a| fering with its tilting action. The spring retention 
mushroom construction composed of a convex |of the bowl is claimed to allow finer adjustment 
steel head e faced with a manganese-steel liner, | than is permissible with the usual type of eccentri- 
and a tapered shaft f of hammered alloy steel. | cally-operated crusher. The crushed material leaves 
The shaft is set at an angle to the vertical axis of a| the machine on the right, the driving gear casing 
sleeve g, the centre lines of the two parts meeting|and other parts being protected by replaceable 
at a point above the spherical head. The sleeve is|shield plates. Messrs. Pegson’s other exhibits 
formed with a collar at its upper part, which collar} include a 36 in. by 7 in. Pegson-Telsmith roller- 
provides a seating for the massive roller bearings | bearing granulator, a Pegson-Telsmith heavy-duty 
which take part of the crushing thrust, and carries | screen, an open-deck screen, a road ripper and a 
on its periphery an annular gear wheel h, meshing | power rammer. 
with the pinion ¢ of the driving gear seen to the| Messrs. Hadfields, Limited, East Hecla Works, 
right. The sleeve assembly is provided with a/|Sheffield, show in motion their latest type of 
second thrust roller bearing at the bottom. The|24 in. by 13 in. double toggle-jaw stone breaker, 
gear wheel, &c., is sealed against the entry of grit | which is illustrated in Fig. 26 above. As will be 
and water by a ring outside the upper thrust bearing, | seen, the modern practice of driving by a multiple 
the ring being provided with * piston ” rings on its | Vee-belt is adopted, a short drive being employed 
edges and with flexible leather rings on its upper | from a three-phase slip-ring motor made by Messrs. 
and lower surfaces. The gears, sleeve and shaft | Laurence, Scott and Electromotors, Limited, Nor- 
run in an oil bath the oil being circulated by a| wich, with starting gear made by Messrs. Allen 
pump actuated from the driving shaft. The oil| West and Company, Limited, Brighton. The 
tank, seen below the driving shaft, is provided | machine has an output capacity of from 20 tons 
with filters and baffles for intercepting fine grit | to 22 tons of stone per hour based on reduction to 
and has an external level gauge, a removable cover | 2} in. ring size, that is, material suitable for the 
and drain plug. |coarser grades of road metal. The general con- 


, and it is claimed that the machine enables this 
operation to be performed with a minimum of 
oversize, flats and splinters. The cylindrical frame 
a is a steel casting and is continued by a cylindrical 
top b, also of steel and adjustable in the vertical 
direction. To this is anchored by bolts a ring c, 
carrying a circle of compression springs which 
hold down the conical bowl d on to b. The bowl 
is provided with manganese-steel crushing faces 
which, in addition to being bolted, are further secured 
against movement by melted zine poured between 


aA 














The operation of the crusher will be clear without | struction of the machine will be clear from the 
further explanation, but the method of adjusting | illustration. 


The body is a single steel casting, 
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Fr. PortTaBLE CONCRETE MIXER ; 


STorHERT anv Pitt, Limrrep. 


while the pitman and swing stock are also of cast 
steel. A particularly tough forged steel has been 


| used for the pitman shaft and the swing stock shaft. 


The crushing jaws, cheek plates and other parts 


| subject to crushing and abrasive action are made 


of the well-known Hadfield’s ‘** Era’ manganese 
steel. A prominent feature in the illustration is the 
lubricating system for the eccentric-shaft pitman 
bearing. This is automatic in action, grease being 
forced to the several points by small pumps actuated 
by the pitman itself. The connections to the 
bearings on the oscillating parts are made by means 
of flexible pipes. For the production of smaller 
stone for road top dressing and for concrete aggre- 
gate, a single-toggle, 16 in. by 5 in., granulator is 
shown, also of steel throughout, while still finer 
material is produced in the “ Hecla”’ 24-in. disc 
crusher exhibited. This machine has an output 
capacity of about 15 tons per hour of material of 
?} in. ring size. The display is completed by a Newell 
two-deck 6 ft. by 2 ft. 6 in. vibrating screen, and 
by examples of road-studs asd traffic plates of non- 
corroding steel highly resistant to the action of 
salt water, &c. 

The stand of Messrs. Stothert and Pitt, Limited, 
Bath, is in the main occupied by examples of 
concrete mixers, one of these being the new “* Super- 
five Victoria’’ mixer, illustrated in Fig. 27 on 
this page. This machine has an unmixed capacity 
of 7 cub? ft., and has an output, at the rate of 30 
batches per hour, up to 5} cub. yd. of mixed 
material, according to the shrinkage during mixing. 
The standard frame is of rolled-steel sections 
electrically welded, and is carried on four pressed- 
steel wheels mounted on stub axles. Helical springs, 
one forward and two at the rear, are inserted between 
the frame and the axle bars for use when the 
machine is being traversed, screw jacking bolts 
being fitted to take the load off the springs when it 
is at work. The front axle bar swivels. An alter- 
native method of mounting the wheels enables 
each to be independently swivelled through an 
angle of 90 deg., so that the machine can be traversed 
in a direction converting it from side loading to 
end loading, the front swivel axle being provided 
with a locking device. Crosswise axles with Acker- 
mann steering can also be provided. The drum 
is driven by a Lister four-stroke cycle, single- 
cylinder petrol engine developing 5 brake horse- 
power at 1,000 r.p.m. The drive is by means of an 
enclosed Coventry duplex roller chain, the speed 
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Fie. 28. Arr-LInE LUBRICATOR ; 
Messrs. BrRooM AND WADE, 
LIMITED. 














Fie. 31. 


79-Cus. Fr. Two-Stage Am Com- 
PRESSOR ; Messrs. Hotman Bros., Lumrrep. 


reduction being to 500 r.p.m. The engine is 
automatically-lubricated and is hopper cooled, 
the hopper being filled from the supply to the 
mixing-water tank. 

The drum is of 9-gauge rolled steel, with pressed 
ends electrically welded in, and is of a shape which 
prevents external dripping of the mixed concrete. 
It has 10 mild-steel blades of the hopper type, 
which are easily renewed. The driving ring is a 
Single iron casting and the drums revolve on chilled 
cast-iron rollers with gun-metal bushes running 
on fixed shafts, dust shields being fitted. The 
loading skip, shown in the elevated position in the 
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Fig. 30. PNEUMATIC 


illustration, has an un- | 
mixed batch capacity of | 
7 cub. ft. and is hoisted | 
by a single wire rope. | 
The nose enters well into | 

| the drum and the shape is | 
— such that a wholly clean 
PNEUMATIC CONCRETE’ discharge takes place. 
; Messrs. Broom anD- The hoisting barrel is 
operated from the driving 
shaft through a Ferodo- 
lined adjustable cone clutch, a similarly lined 
brake band being fitted for lowering. Both 
clutch and brake are operated by a self-locking 
lever, and knock-out gear is provided. The dis- 
charge spout is of the swinging type. It is shown 
in the discharge position in the illustration, in 
which position the mixed materials fall from the 
drum blades into it. The operating lever is self- 
locking in either position. The water tank is of 
steel electrically-welded and has _pressed-steel 
ends. It operates under high pressure with sy- 
phonic action. A hand lever at the top enables 
the quantity discharged to be regulated as desired 
between 2 gallons and 8 gallons. A three-way 
cock opens the tank to the filling water main in 
|one position and to the drum in another, a gauge 
| being fitted as an indicator and being provided 
| with a calibrated scale to enable a watch to be 
kept on the amount being delivered to the drum. 
The air-release valve closes immediately the tank 
is full. In situations where the supply pressure 
is poor, a pump driven continuously from the engine 
can be provided, an automatic by-pass arrangement 
to the suction tank preventing over-filling of the 
measuring tank. Messrs. Stothert and Pitt also 
show a Super-Seven Victoria mixer, a 5/34 cub. ft. 
tilting mixer, various mixing equipments and 
apparatus for handling bitumen, asphalt, &c., 
and a Symons vibrating screen. 

The portable air compressor shown by Messrs. 
Broom and Wade, Limited, High Wycombe, and 
described and illustrated on page 534, ante, is not 
the only new exhibit on this stand. The sliding- 
tube air-line lubricator shown in Fig. 28, above, 
for instance, is a new product. An internal brass 
tube a slides in a solid-drawn tube b welded 
to a cylindrical oil reservoir c. Spring clips d 
keep the sliding tube in place but do not prevent 
it from being withdrawn when required. The tube b 
is drilled with holes e through which the oil flows 
from the reservoir into the annular space between 
the two tubes and is picked up by the air when this 
is flowing. Continuous oil flow is assured by a 
differential pressure action between the ends of the 
tube, and the rate of flow is proportional to the 
cube of the clearance between the two tubes. As 
inner tubes of different diameters can be fitted, so 











giving different clearances, any desired rate of | 
flow for oils of varying viscosity can be readily | 





DrirterR Driti.; Messrs. BRooM and WADE, 
LIMITED. 


provided for. The device operates equally effi- 
ciently with the air flowing through it in either 
direction. 

Of the pneumatic tools exhibited by Messrs. 
Broom and Wade we illustrate two. The first 
of these is the new heavy-duty pneumatic concrete 
breaker shown in Fig. 29, on this page. This tool 
weighs 74 lb. without the pick and has an overall 
length of 28 in. A ring-plate valve controls the 
air for the return stroke of the piston, the air 
admission for the forward stroke being controlled 
by the piston itself, which is of the differential 
type and employs live air expansively. All the 
external parts are made from heat-treated alloy 
steel drop forgings, and the front end, fitted with a 
cam-operated pick retainer, is arranged to take 
collared shanks, the standard size being 1} in. 
hexagon by 6 in. long. The tool strikes 1,550 blows 
per minute and with an air supply at a pressure of 
80 lb. per square inch, is stated to penetrate the 
hardest concrete rapidly, the consumption under 
these working conditions being 52 cub. ft. of free 
air per minute. The tool can also be used for 
lighter duties, such as are met with when an asphalt 
cutter, a clay spade or a pile-driving head is fitted 
in lieu of the pick. 

The other tool exhibited for the first time is 
shown in Fig. 30, above. It is the firm’s “ BWD 
350 ”’ drifter drill. It weighs 150 lb. when mounted 
on a 36-in. feed cradle of the fixed-cone type. The 
bore is 3} in. and the stroke 2§ in. The working 
rate is 1,800 blows per minute, and the hardest rocks 
can be rapidly drilled by it up to a depth of 18 ft., 
the depth in semi-hard and soft rocks being 25 ft. 
The tool is, therefore, suitable for general mine and 
quarry use and for tunnelling in any ground, its 
utility in drilling deep holes in soft rocks being 
increased by an unusually powerful blow-out 
device. The rotating mechanism is of the four-paw! 
type and the two-piece chuck, which has massive 
dogs and an extra hard renewable bolster, gives 
accurate alignment. The lubrication is automatic 
and the tool is supplied in both dry and wet types 
and suitable for all kinds of mountings. The air 
consumption is stated to be only 130 cub. ft. of 
free air per minute at a pressure of 80 lb. per square 
inch. 

Messrs. Holman Brothers, Limited, Camborne, 
Cornwall, show a wide range of pneumatic tools 
and machinery for rock drilling, quarrying, and so 
forth, as well as examples of air compressors. 
An interesting machine in the latter class is 
the compressor illustra‘ed in Fig. 31, on this page. 
This machine is a small, two-staged, air-cooled 
compressor with a displacement of 79 cub. ft. per 
minute at 960 r.p.m., the maximum delivery pressure 
being 125 lb. per square inch. The compressor is 
normally driven directly, but may be arranged for 
a flat-belt drive, as shown, or for Vee-belts. The 
piston is of the differential type, the low-pressure 
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to the web of the inner plates of the side members and 
riveted to the flanges, while the plates forming the 
top and bottom of the box cross members are heavily 
welded to the corresponding plates of the side members. 
The fifth cross member, at the extreme rear. is of 
inverted L-section, the vertical portion being formed 
by a channel and the horizontal portion by a plate, 
again welded at the ends to the plates forming the upper 
flanges of the side members. The construction of the 
frame is shown in detail in Figs. 2 and 3. 

The mounting of the four front wheels is shown in 
Fig. 7. It will be seen that they are mounted on 
two separate axles, each free to swing about its centre 
on a trunnion. The trunnion shaft is mounted in 
bearings attached to the chassis frame. The bearing 
are of the split type, so that to remove the front 
wheels, it is only necessary to take off the bearing 
caps, when the pairs of wheels, complete with their 
axles, can be wheeled away. The arrangement of the 
front turntable is clearly shown in the same illustration. 
The arrangement of the rear bogie is illustrated in 
Figs. 5, 6,8 and9. In order to remove the rear wheels, 
it is necessary to withdraw the axles from the chassis, 
and as this has to be done for tyre renewal, &c., it 
was not considered desirable to upset the adjustment 
of the bearings each time the wheels were removed. 
As will be clear from Fig. 8, there is again a separate 
axle for each pair of wheels, free to swing about its 
centre on a trunnion. Instead of the wheels being 
mounted directly on the axles, however, as in the case 
of the forecarriage, they are mounted on a sleeve, 
shown separately in Fig. 10, which also carries the 
brake mechanism. The inner end of the sleeve is 
provided with lugs to grip the square axle shoulder, 
ind after the removal of the main retaining nut, the 
sleeve can be withdrawn, leaving the bearing setting 
intact, and bringing away the whole of the brake gear 
Without interfering with its adjustment. So far as we 
ire aware, this arrangement is entirely novel, and it 
obviously possesses considerable advantages over the 
more usual method of mounting the wheels. As 
shown in Fig. 6, the trunnion bearings for each pair 
of wheels are mounted in the two ends of a balance 
arm. The two balance arms are steel castings, and 
are provided with special lugs to facilitate speedy 
removal. The bearings at the centre of the balance 
arms are shown in Fig. 9, and one of them is also shown 
‘0 an enlarged scale in Fig. 11. It will be seen that the 
bearing frames are mounted directly on the underside 
of the chassis frame. It will be evident that the 
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“lrangement of the wheel mounting described allows 

complete freedom for the 12 wheels to accommodate 

themselves to any unevenness in the road surface 

without distortion of the chassis frame. 

mai are fitted to all the rear wheels, as shown in 
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not affected by the oscillation of the balance beams 
or by the swing of the axles on their trunnions. For 
safety, there are two entirely independent systems of 
braking, each controlled by a handscrew, and each 
operating four setsof brakes. One of the handscrews is 
snown in Figs. 1 and 2, and it will be seen tnat they 
are linked to operating levers mounted on the balance- 
beam bearings. As shown in Fig. 6, the levers have 
three arms, the lower arm being linked to the hand- 
screw, and the two upper arms to the brake levers on 
the wheel axles. The brake mechanism on the axles 
is shown in Fig. 10. The tare weight of the trailer is 
approximately 23 tons. Lugs are provided at the 
back for joining to a second trailer if required, and lugs 
are also provided at the front to enable the second trailer 
to be hauled backwards when necessary. The bearings 
throughout were supplied by Messrs. British Timken 
Limited, those for the wheels being of the tapered-roller 
type, and each hub carrying a load of 8 tons on the 
two bearings. 








THE ELECTRO-MATIC SYSTEM OF 
TRAFFIC CONTROL IN PICCA- 
DILLY CIRCUS. 


Tue problem of dealing with the 50,000 vehicles, 
which cross Piccadilly Circus, London, during a normal 
twelve-hour day will, it. is hoped, be solved, both 
expeditiously and economically, by the Electro-Matic 
vehicle-actuated system, which has been installed by 
the Automatic Telephone and Electric Company, 
Limited, Liverpool, for the Westminster City Council. 
This installation, which was formally inaugurated by 
the Minister of Transport (The Rt. Hon. Leslie Burgin, 
M.P.), on Monday, November 15, extends from the 
Circus down the main traffic arteries of Piccadilly, 
Upper and Lower Regent-streets, Shaftesbury-avenue, 
Coventry-street and Haymarket, as well as down 
Glasshouse-street and Sherwood-street, where the 
traffic is lighter. The existing gyratory working round 
the Shaftesbury Memorial is retained, but Glasshouse- 
street, Denham-street and Great Windmill-street have 
been converted into one-way streets. The area covered 
extends down Regent-street to Vigo-street, down 
Shaftesbury-avenue to Great Windmill-street, down 
Coventry-street to Haymarket,and down Lower Regent- 
street to Jermyn-street. There are thirty-eight signal 
faces in all, some of which are installed in pairs on 
either side of an intersection, so as to warn cross-traffic 
of an approaching change of colour. 

These signals are mainly of the usual three-light— 
red, amber, green—pattern, but in some cases green 
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stream. The signals are controlled in groups by seven, 
master controllers, which are linked through a master 
timer, so that two systems of operation can be utilised 
depending on whether the traffic is heavy or light. 
The change-over from one system to the other is made 
automatically by a time switch. Standard Electro- 
Matic working has also been modified by the introduc- 
tion of a density control system, which gauges the 
density of the traffic stream and weights the right- 
of-way period in favour of the stream which has the 
greater density. In other words. the right of way 
allocated to a given stream of traftic is shortened or 
lengthened within pre-determined limits in accordance 
with the intervals between the individual vehicles 
which compose it. Sufficient headroom between 
vehicles is, however, allowed, and the * go” period 
is always long enough to permit a vehicle to cross an 
intersection before the cross traftic is released. This 
system of contro] is normally applied to the traffic 
stream entering the Circus from Regent-street, Picca- 
dilly and Shaftesbury-avenue ; but can also be imposed 
on the whole area by means of the master timer. 

The installation is designed to operate in two stages : 


| The first permits traffic to flow from Regent-street to 


Shaftesbury-avenue, traffic for Coventry-street or Hay- 
market being halted at the Shaftesbury Memorial. It 
also allows traffic to flow from Shaftesbury-avenue 
into Coventry-street and Haymarket, and round the 
Memorial into Regent-street, traffic for Piccadilly 
being halted near the Memoria]. In addition, traffic may 
pass from Lower Regent-street into Regent-street and 
Piccadilly. The second stage permits traffic to flow 
from Coventry-street across the Circus into Piccadilly 
and Regent-street, as well as into Haymarket and 
Great Windmill-street for Shaftesbury-avenuc. It also 
permits traffic to proceed from Glasshouse-street into 
Shaftesbury-avenue or across the Circus to the junction 
with Great Windmill-street. The timing is arranged 
to provide a transition period between the first and 
second stages, so that traffic from the former can clear 
the Circus before it is interfered with by the leading 
vehicles of the latter. 

From the technical point of view, the equipment, 
except in one important particular, does not differ 
from that installed in Trafalgar-square* and other 
places by the Automatic Telephone and Electric Com- 
pany, Limited. As before, each road detector is con- 
nected to a timing circuit. These circuits are arranged 
in pairs and each consists of a variable resistance, a 
condenser, a gas discharge tube and a relay as well as 
a source of direct-current at 412 volts. 

When the circuit is closed by the depression of the 
road detector the appropriate condenser is gradually 
charged at a rate which is inversely proportional to 
the resistance until the voltage across the gas-discharge 
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also T. P. Preist. Journal of the Institution of Electrical 
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tube reaches the value at which ionisation and there- 
fore discharge take place. This causes the relay to 
operate and to energise the solenoid with which it is 
associated, that the latter moves a camshaft 
controller in the signal circuit forward one step. This 
controller has a cycle of six steps and is associated with 
two groups of spring contacts, so that the appropriate 
signal indications are given. If, however, the second 
circuit should in the meantime be closed by the de- 
pression of its detector, the tube in the first circuit is 
discharged through a resistance, and actuation of the 
solenoid is therefore delayed until a certain maximum 


so) 


time has elapsed. Thus, the depression of the detector | 


in the approach to one intersection prevents the light 
controlling the other intersection changing from red 
to green and a right of way will be secured. To 
prevent this right of way being permanently established 
in favour of one route the condenser in the second 
timing circuit is gradually charged until the ionising 
point of its tube is reached. A second relay then 
causes the solenoid to step and change the signal light 
circuits, so that the waiting traffic is released. 
system operates in a similar way when the detector in 
the other approach is depressed. 

With this system, therefore, every vehicle passing 


over a detector receives individual consideration from the | 


appropriate controller and is granted right of way at 
the first possible opportunity. If, however, the traffic 
density on one approach is definitely greater than that 
on the other the result may be that the denser stream is 
unduly delayed owing to the detector in the other 
ipproach being depressed at intervals by individual 
vehicles. At Piccadilly Circus, therefore, the relay 
circuit has been arranged to operate at more frequent 
intervals so that the length of the green period allowed 
to the less dense traffic stream is shortened in accord- 
ance with the num ber and duration of the gaps between 
the individual vehicles forming it. 

Though, as will be appreciated, the system seems 
well designed to produce a steady flow of wheeled 
traflic at a higher rate than heretofore, it has the dis- 
ulvantage that little account would appear to have 
been taken of the pedestrian traffic, though this, in 
numbers at least, is equally important. ‘The instal- 
lation is not unique in this respect. In practically 
every case the signal lights are arranged so as to be 
invisible to any one on the footway, and the only 
indication, therefore, the pedestrian receives that the 
right of way is to be given or taken from him is by the 
stoppage or movement of the wheeled traffic. Such an 
arrangement, therefore, contains the elements both of 
delay and danger. It would appear that this disad- 
vantage could be overcome by the provision of 
appropriate pilot lights for the information of the 
pedestrian. We understand that one reason for this 
omission is that it is hoped foot passengers will use the 
subways. Apart from the fact, however, that these 
are not provided at every intersection, it is difficult 
to induce pedestrians to descend one stairway and 
ascend another in order to cross such a comparatively 
narrow thoroughfare as, say, the eastern end of Picca- 
dilly. None the less, crossing by pedestrians at 
inappropriate times is not only dangerous, but delays 
the vehicular traffic 








PERSONAL. 


Messrs. E. H. Jones (Macutxne Toots), Liurrep, 
Edgware-road, The Hyde, Landon, N.W.9%, inform us 
that Mr. Albert Lawrence has been appointed in charge 
of their second-hand machine-tool department. Mr. Law 
rence was previously with: Messrs. George Cohen, Sons and 


Company, Limited, in a similar capacity 


Lewin Roav Sweepers, Limrrep, trans- 
ferred their business to larger works at Crossens, South- 
port, Lanes., November 17, owing to the increasing 
lemands for their apecialities 


Messrs 


Tur Lonpon MIpLanp anv Scorrisa Rarmway 
CoMPANY has appointed Mr. E. H. d’E. Darby, assistant 


engineer, and Mr. J. Briggs, assistant engineer (per- 
manent way), St. Pancras; Mr. E. 8. Cox, personal 
ind technical assistant, chief mechanical engineer's 


department, Euston ; and Mr. D. W. Sandford, develop- 
ment and Mr. A. E. Owen, chief locomotive 
draughtsman, chief mecnanical engineer's department, 
Derby 


assistant. 


Messrs. Nortury-Boyvce Rorary ENGINEERING 
Company, Limrrep, have opened a London office at 
Thames House, Millbank, SW. under the management 
of Mr. W. H. Pirrie. 
several compressors and vacuum pumps may be seen 
running under working conditions, is arranged at the 
same address. 


Mr. Davip Maxwett Burst, who for the past eight | 


years has been the Central Electricity Board's district 
mayager for North-East England, has resigned to take 
ue, 4p appointment with the British Electrical and Allied 
Manufacturers’ Association, on January 1. The Board 
has appointed Mr. E. J. Enoar, its operation engineer 
f 4 South West England and South Wales since 1932, to 
fill the 


vacancy 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 

of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Steelwork for bridges, including bolts, nuts, and rivets- 
South African Railways and Harbours, Johannesburg ; 
January 17, 1938. (T. 28,191/37.) 
| Diesel Power Unit, including engine, gearbox, tail 
| shaft, final drive and jack shaft, suitable for 15-ton, 
| 0-6-0 type, 3-ft. 6-in. gauge locomotive. Engine to be 
of vertical enclosed compression-ignition type, operating 

lon the four-cycle cycle. Commissioner for Railways, 
| Brisbane, Queensland ; December 14. (T. 28,167/37.) 
| Sewage-Pumping Plant, including two _horizontal- 
spindle, centrifugal-type pumps, each capable of pump- 
| ing 2,450 gallons per minute; two electric motors of 
| the horizontal totally-enclosed type ; and an electric fan. 
Corporation of the City of Durban, Natal ; December 10. 
(T. 28,180/37.) 

Floating Gas Collectors, eight, each 59 ft. 2 in. by 29 ft- 
2 in. overall size, of copper-bearing mild-steel construc- 
tion as used in common gasholder practice, for sludge- 
digestion tanks. The City Council, Johannesburg ; 

| December 18. (T. 28,297/37.) 

Plates, mild-steel and copper-bearing steel, in various 
| sizes. South African Railways and Harbours, Johannes- 
| burg; January 17, 1938. (T. 28,302/37.) 

Filtration Plant required for a sea-water swimming 
bath. Municipality of Cape Town; December 22. 
(T.Y. 28,290/37.) 
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900-H.P. Sauntinc Locomotive: Erratum.—We 
regret that in the description of the shunting locomotive 
for the Birmingham Southern Railroad, U.S.A., on 
| page 439 ante, it was stated that the supercharger 
employed had been developed by the American Locomo- 
tive Company from the original model designed by 
Dr. Buchi. Actually, the supercharger in question was 
developed and designed entirely by Messrs. Brown Boveri 
}and Company, Limited, Baden, and we are further 
informed by the company’s associates in this country, 
Messrs. Richardsons, Westgarth-Brown, Boveri, Limited, 
that all the pressure chargers operating in conjunction 
with the Buchi system are built to Brown-Boveri 
designs, and have in practically all cases been built by 
the Baden firm or their associated companies. 











_[Nov. 19, 1937. 


CONTRACT. 


Messrs. HARLAND AND Wo rr, Liurrep, North Wool 
wich, London, E.16, have received an order from Mesars 
Vokins and Company, Limited, London, for 12 open 
canal barges, each to carry about 100 tons. 








NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 

Welsh Coal Trade.—The Welsh steam-coal market 
presented a very firm appearance last week, although 
the volume of business passing was again restricted 
Ample coals were usually freely available to meet thx 
present poor demand, and buyers showed little dispo- 
sition to resume purchases in respect of their forward 
requirements. It was obvious that in a number of cases 
they were withholding as much business as possibk 
and were watching the course of prices. There seemed 
little likelihood of any material reduction in prices 
at present, however, as stocks at the pit-heads were not 
by any means excessive, while some of the more popular 
kinds were extremely searce. Further, most collieries 
had sufficient orders on hand to enable them to maintain 
productions at the present levels for some months ahead. 
The Algiers Electricity Works placed an order localiy 
for about 7,000 tons of coal for delivery next month, 
but apart from this new contract business matured 
slowly. It was expected that the French State Railways, 
who have been displaying interest for some time, would 
be in the market for their usual requirements in the 
course of a week or so. They normally purchase about 
250,000 tons. Following long negotiations, the Mixed 
Commission which controls the operation of the Welsh- 
coal-for-French-pitwood exchange scheme fixed the 
price of French pitwood for the present quarter at 
26s. 3d. per ton delivered at South Wales. This showed 
a reduction of 4s. 9d. from the level of the September 
quarter. The quantities remained unchanged at 80,000 
tons of wood for 120,000 tons of coal, but the period 
of delivery was extended to February 15 next. Supplies 
of large coals were more than adequate to meet the 
demand, but sellers were not pressing as, generally, the 
quantities were not unduly heavy, and prices 
were upheld at recent levels. The scarcity of the washed 
small kinds remained pronounced and what limited 
quantities were on offer were quickly taken up at high 


excess 


figures. Dry nuts were only very sparingly availabk 
and were firm, while peas and beans were also well 
placed. Some of the bituminous sized coals, however, 
were rather more plentiful, but were steady. Cokes 


maintained a good activity and quotations were unaltered. 
Patent fuel was unchanged. 

Tron and Steel Trade.— Although demand was not so 
brisk in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, a good activity 
was maintained under past heavy bookings. Most 
concerns were concentrating on deliveries and the tone 
was firm. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 

Iron and Steel.—Industrial Sheftield not resting 
on its laurels. Every effort is being made to increase 
production and extend plant, so that no difficulty will 
be experienced in catering for foreign needs. An ey¢ 
is being kept on the future. Councillor J. H. Bingham, 
one of the city’s civie leaders, suggested to a gathering 
of Sheftield business men that the voice of Sheffield might 
best be heard by the organisation of an exhibition in 
which, under one roof, the activities of the various 
departments, societies, and trades of Sheffield could be 
displayed. He would exclude all outside products 
and confine the exhibition to Sheffield. He revealed 
that the question of appointing a development expert 
was under consideration. Sheftield and Rotherham 
engineering maintenance craftsmen have decided to accept 
the employers’ amended offer of 3s. a week increase. 
The acceptance of this offer has averted what might 
have been a serious strike, involving all the large steel 
and engineering works, many of which are engaged on 
work in connection with the Government’s Defenc¢ 
Programme. Engineering apprentices are persisting 
in an unofficial demand for an increase of 3s. a week. 
The apprentices have decided to go forward with their 
demand, notwithstanding the attitude of the local 
officials of the Amalgamated Engineering Union, who are¢ 
not supporting them. An effort is to be made to induce 
the Union to approach the employers’ organisation with 
a view to negotiations being opened. The apprentices 
contend that in spite of the fact that they received an 
increase of wages up to 2s. in July last, this was ol 
no real benefit owing to the rise in the cost of living. Mr. 
Alexander Williamson, general manager of the United 
Steel Companies, Limited, reports that the firm have. 
in some directions, sufficient work on hand to keep 
them busy for at least two years. Last week the) 
turned out at Templeborough 14,000 tons of steel, and 
there was no reason why this should not be increased 
by a further 1,000 tons this week. Business in the raw 
and semi-finished steel branches is as brisk ever 
Orders are flowing freely. The heavy machinery and 
engineering departments are operating to capacity, and 
attractive order books are reported at many concerns. 
Railway rolling stock is in demand, while business 1s 
good in shipbuilding requisites. There is an expanding 
market in high efficiency steels and tools of all descrip 
tions. The engineering trades are large consumers 0! 
twist drills, hacksaws and blades, fine-measuring tools, 
and machine tools. There is a better call for agricultural: 
machinery parts and tools, Spades and forks are being 
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sent abroad in bigger quantities. The Colonies are good 
customers, while business is opening out with South 
\merica, Norway and Denmark. 

South Yorkshire Coal Trade.—No important develop- 
ments have taken place on export account. Better 
suppies of large coal and secondary sorts are available. 
Prices of most grades of fuel have been maintained. 
Active conditions continue in the inland market. The 
outlook is brighter as a result of the wages agreement 
arrived at between the owners and miners. Industrial 
coal is in exceptionally strong demand, iron and steel 
works being particularly good customers. Small coal is 
moving freely. The house-coal market shows improve- 
ment as a result of the advent of colder weather. Coke 
is strong all round. Quotations are: Best branch hand 
picked, 28s. to 29s. 6d.; best South Yorkshire, 25s. 6d. 
to 27s. 6d.; best house, 22s. to 24s.; best kitchen, 
19s. 6d. to 21s. ; best Derby selected, 248. 6d. to 25s. 6d. ; 
best Derby seconds, 22s. to 248.; best Derby brights, 
203. 6d. to 228s.; best large nuts, 19s. 6d. to 20s. 6d. ; 
and best kitchen nuts, 18s. 6d. to 19s. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade.—The demand for deliveries of 
steel is still of a very pressing nature, and production 
at the Scottish works is being maintained on a high level. 
The announcement of the stabilising of prices for the 
vear 1938 at the current rates, has given much satis- 
faction and a certain amount of confidence among 
those who have fresh business to place, and were holding 
back pending the decision of the British Federation. The 
steady output during recent months when few new con- 
tracts were placed has shortened the date for forward 
deliveries, and buyers are now expected to enter the 
market in order to cover up their future requirements. 
Inquiries are being made regarding the probable date 
of delivery, and there is the possibility of several new 
schemes, requiring quite a fair tonnage of steel, being 
carried through in the near future. Shipbuilders and 
structural engineers are all busy while consumers of 
black-steel sheets keep pressing for supplies. Makers of 
the latter have a very large tonnage on order for the 
home market, and little is being exported, particularly 
of galvanised varieties. The following are the current 
quotations :—Boiler plates, 111. 18s. per ton ; ship plates, 
lll. 8s. per ton ; sections, 111. 0s. 6d. per ton; medium 
plates, 131. 15s. per ton ; back-steel sheets, No. 24 gauge, 
in minimum 4-ton lots, 151. 15s. per ton ; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191, 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been little change in 
the malleable-iron trade of the West of Scotland during 
the past week, and the demand continues steady. The 
raw material position still causes a little uneasiness to 
the re-rollers of steel bars, who have fairly heavy order 
books. They have been managing to carry on exceed- 
ingly well so far, and are very hopeful that supplies will 
increase before long, to enable them to fulfil their com- 
mitments without undue delay. Quotations are un- 
changed and are as follows :—Crown bars, 131. 15s. per 
ton for home delivery, and 131. 5s. per ton for export ; 
re-rolled steel bars, 111. 18s. per ton for home delivery, 
and 121. 5s. per ton for export ; No. 3 bars, 131. 58. per 
ton, and No. 4 bars, 131. 15s, per ton, both for home 
delivery. 

Scottish Pig-Iron Trade.—-The output of Scottish pig- 
iron is well maintained and practically every ton being 
produced is going directly into consumption. There are 
sixteen furnaces in blast and it would require several 
more to meet the presing demand, but up till the present 
nothing further can be reported regarding any increase 
in production. The import of pig-iron from India and 
the south amounts to several thousand tons per week, 
and this is helping the shortage of the local make. Prices 
ire firm and are as follows :—Hematite, 61. 38s. per ton, 
and basic iron, 5l. 7s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 61. 0s. 6d. per ton, 
and No. 3, 51. 18s. per ton, both on trucks at makers’ 
vards 

Scottish Pig-Tron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, November 13, amounted to 252 tons. Of that 
total, 176 tons went overseas and 76 tons coastwise. 
During the corresponding week of last year no pig-iron 
was shipped. 








: lure LNstrruTION OF MECHANICAL ENGINEERS : NorRTH 
EasteRN Brancu.—Engineer Vice-Admiral Sir Harold 
Brown, Director-General of Munitions Production, and 
Vice-Admiral Sir Reginald G. H. Henderson, Controller 
of the Navy, who had been visiting Tyneside to inspect 
the development of armament works in that district, 
were among the principal guests at the annual dinner of 
th Institution of Mechanical Engineers, North Eastern 
Branch, held in Neweastle-on-Tyne on November 12. 
In responding to the toast of “ The Institution,” which 
Sir Reginald Henderson had proposed, the President, 
“ir John Thornycroft, said that the Admiralty contrac- 
‘ors felt that they, and the country, were fortunate in 
having Sir Reginald as Third Sea Lord. He did not think 
the re had been (at least, since the days of the late Lord 
Fishe r) a Controller who was so accessible to heads of 
firms. He was always ready to help them to overcome 
their difficulties. They appreciated, too, the way in 
which the Admiralty had assisted British builders to 
keep their connections with foreign countries, notwith- 
‘standing the urgency of Admiralty supplies. This had 
undoubtedly involved much extra work for the Controller, 
‘or which they were grateful to him. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROVGR, Wednesday. 


The Cleveland Iron Trade.—Local foundry owners are 
now in the comfortable position of being able to draw 
ample supplies of iron suitable for their needs, from 
Continental producers. Considerable tonnage of French 
and Belgian iron has arrived for use at Tees-side works, 
which are running regularly now that they are not 
dependent on the deliveries of Cleveland pig, output of 
which continues intermittent and light. Further purchase 
of foreign products is expected, particularly as merchants 
claim they can deal in Continental iron on terms 
approaching competitive prices ruling for Cleveland pig. 
They also declare they could arrange extensive forward 
contracts in foreign material if they were assured that 
import duty would not be reintroduced. Makers of 
Cleveland pig have next to no iron for sale. Their 
distributable tonnage is absorbed by delivery of rationed 
quantities to consumers who have iron to receive under 
old contracts. Fixed prices are ruled by No. 3 Cleveland 
at 106s. delivered to local buyers, a rebate of 5s. being 
made to foundry iron consumers, who undertake to use 
Cleveland pig only. 

Hematite-—The heavy make of East Coust hematite 
brands of iron enables producers to maintain distribution 
at a high level, but the large deliveries barely meet 
the present heavy requirements. Makers’ own consuming 
works continue to absorb a large proportion ofthe output, 
but the surplus available for other purposes is enough to 
cover necessities of home users who rely on the market 
for supplies, and to provide a little tonnage for trans- 
ference to second hands for export against old sales. 
Market transactions are confined to business in small 
lots for early supply to regular customers. Quotations 
are governed by No. 1 grade of hematite at 123s., 
delivered to North Eastern districts and to areas in 
Scotland. 

Basic Iron.—The large local make of basic iron is 
sufficient for the great needs of Tees-side steel works. 
There is, however, none for sale, the whole of the output 
being reserved for use at makers’ adjacent consuming 
works. 

Foreign Ore.—Conditions in the foreign-ore trade are 
unchanged. New business is little heard of, but buyers 
have heavy contracts made and imports are maintained 
at a level that satisfies requirements of consumers. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke have well-filled order books and are not seeking 
business. Buyers continue ready to purchase extensively 
at recognised market values, which are based on good 
medium qualities at 42s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are still too over- 
sold to entertain offers of substantial new business. Most 
firms have heavy commitments for delivery up till the 
end of June next. Scarcity of steel semies is appreciably 
less acute than recently—largely due to increased imports 
from the Continent—but re-rollers continue to complain 
that supply is inadequate. Home demand for finished 
steel is unabated and while export business is quiet, 
substantial tonnage has still to be shipped under running 
contracts. Among the principal market quotations for 
home trade are :—Common iron bars, 131. 5s8.; steel 
bars, 111. 98. ; soft steel billets, 71. 17s. 6d.; hard steel 
billets, 91. 28. 6d.; steel ship rivets, 151. 28. 6d.; steel 
constructional rivets, 161. 5s8.; steel boiler plates, 
1ll. 18s.; steel ship, bridge and tank plates, 11. 8s, ; 
steel angles, 111. 0s. 6d. ; steel joists, lib 0s. 6d.; Tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets, No. 24 gauge, 
15l. 15s.; and galvanised corrugated sheets, No. 24 
gauge, 191. 108. 

Scrap.—Heavy steel is in demand at stabilised prices 
of 69s. for No. 1 and 67s. for No. 2 quality ; machinery 
metal is somewhat more plentiful, but maintains its 
value at 90s.; heavy cast iron remains at 85s.; and 
65s. is a full figure for light cast iron. 








ENGINE LusricaTion : Erratum.—In our report of the 
proceedings in Group IT of the recent Discussion on Lubri- 
eation and Lubricants at The Institution of Mechanical 
Engineers, it would appear that the remarks of Mr. 
Michel Roegiers, on page 463, ante, as reported, are 
liable to misinterpretation. Mr. Roegiers’ point was 
that only electro-chemically treated oils are able to hold 
the uhburned oxidation products in quasi-colloidal 
suspension, and thus not only neutralise any harmful 
effects, but actually increase the so-called “ oiliness ” 
of fresh oil of this type, ordinary untreated mineral oils 
not having this property. 

StupEnt’s GuIDE TO ENGINEERING EDUCATION IN MAN- 
CHESTER.—Published by the Regional Advisory Council for 
Technical Education, the purpose of a pamphlet entitled 
A. Student's Guide to Engineering Education in the 
District in and round Manchester, is to inform employers, 
employees, education officers, and the principals and 
staffs of technical institutions, of the facilities available 
in the, Manchester area for courses of study in mechanical 
and electrical engineering. Particulars regarding junior 
technical schools, part-time day and everiing courses, 
and full-time courses are given in a series of tables, while 
a diagrammatic map shows that the area included in 
the Guide covers industrial towns as far north as Bacup 
and Rawtenstall, as far south as Crewe, as far west as 
Wigan and Warrington, and as far east as Stalybridge. 
Copies of the guide, and any further information, may 
be obtained on application to the Director of Education. 
Education Offices, Deansgate, Manchester, 3. 
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NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night. 
Storey’s-gate, Westminster, S.W.1. 5.30 p.m., Special 
Meeting. 6 p.m., General Meeting. ‘“‘ The Mechanics 
of Flame and Air Jets,” by Mr. R. F. Davis. North- 
Eastern Branch: Tuesday, November 23, 7 p.m., The 
Royal Technical College, Darlington. ‘‘ Modern Rolling 
Mill Design,” by Mr. A. Poole. Yorkshire Branch : 
Wednesday, November 24, 7.30 p.m., The University, 
Sheffield. ‘‘ The Training of Personnel for Industry,” 
by Dr. A. P. M. Fleming. Southern Branch : Thursday, 
November 25, 7.15 p.m., University College, Southamp- 
ton. ‘* Horizontal Diesel Engine Progress,’’ by Mr. H. v 
Senior. North-Western Branch: Thursday, Novem- 
ber 25, 7.15 p.m., Engineers’ Club, Manchester. The 
Thomas Hawksley Lecture: ‘‘The Gas Engine and 
After,” by Dr. F. W. Lanchester. East Midlands 
Branch: Friday, November 26, 7 p.m., Loughborough 
College, Loughborough. ‘“ Short-Centre Belt Drives,” 
by Professor H. W. Swift. Scottish Branch: Friday, 
November 26, 7.30 p.m., The University, King’s Build- 
ings, Mayfield-road, Edinburgh. The Thomas Hawksley 
Lecture: “‘ The Gas Engine and After,” by Dr. F. W. 
Lanchester. 

Nortu-Easr Coast INstrrution OF ENGINEERS AND 
SHrpevuiLpEerRs.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. “Boiler Maintenance and 
Repairs in Cargo Steamers,” by Mr. E. P. Wilson. 

Roya Instrrvtion.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. “Clay,” by Professor Sir William Bragg. 
Friday, November 26, 9 p.m., “Science and the 
Unobservable,”’ by Professor H. Dingle. 

INstTiITUTION OF ELEecTRICAL ENGINEERS.—North- 
Eastern Centre : Monday, November 22, 6.15 p.m., The 
Newe House, Pilgrim-street, Newcastle-upon-Tyne. 
General Discussion on “ Electrical Engineering Educa- 
tion,” to be introduced by Professor C. L. Fortescue, 
Colonel H. C. Fraser and Mr. F. H. Clough. Institution : 
Monday, November 22, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Informal Meeting. Discussion on 
* Recent Developments in Electric Welding,’ to be 
opened by Mr. J.A.Dorrat. Wireless Section : Tuesday, 
November 23, 6.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Informal Meeting. Discussion on 
** Electrical Gramophone Reproduction,” to be opened 
by Mr. H. L. Kirke. North-Midland Centre: Tuesday, 
November 23, 7 p.m., The Hotel Metropole, King-street, 
Leeds. ‘ Rural Electrification,” by Mr. J. 8. Pickles. 
Institution: Thursday, November 25, 6 p.m., Savoy- 

lace, Victoria-embankment, W.C.2. Ordinary Meeting. 
Second Parsons Memorial Lecture : ‘‘ Scientific Activities 
of the late Hon. Sir Charles A. Parsons, O.M., K.C.B., 
F.R.S.,” by Dr. G. Stoney. West Wales (Swansea) Sub- 
Centre : Thursday, November 25, 6.30 p.m., The Tech- 
nical College, Mount Pleasant, Swansea. Address by 
the Chairman of the Western Centre, Mr. H. G. Weaver. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Glasgow 
Centre : Monday, November 22, 7.45 p.m., The Institu- 
tion of Engineers and Shipbuilders in Scotland, 3%, 
Elmbank-crescent, Glasgow, C.2. ‘“‘ The Influence of 
Law on Design,’ by Major E.G. E. Beaumont. Birming- 
ham Centre: Tuesday, November 23, 7.30 p.m., The 
James Watt Memorial Institute, Birmingham. ‘ Recent 
Developments in Engine Indicators,” by Dr. E, M. Dodds. 

INsTITUTION oF Crvit. ENarnrers.—Newcastle-upon- 
Tyne Association; Tuesday, November 23, 7.30 p.m., 
Bolbeec Hall, Newcastle-upon-Tyne, 1. ‘* Notes on an 
Arbitration Case,’’ by Mr. James Mitchell. Institution ; 
Wednesday, November 24, 6 p.m., Great George-street, 
Westminster, 8.W.1. Informal Meeting. Discussion on 
“The Education and Training of the Engineer to Meet 
Modern Requirements,” to be introduced by Professor 
J. F. Baker. Newcastle-upon-Tyne Association : Wed- 
nesday, November 24, 7 p.m., Co-Operative Society’s 
Café, Wellington-street, Stockton-on-Tees. “ Motor 
Roads and the Transport Problem,”’ by Mr. Edwin 
Lomax. Birmingham and District Association ; Thurs- 
day, November 25, 6 p.m., The James Watt Memorial 
Institute, Birmingham. Discussion on ‘‘ The Work of 
the Institution Research Committee ’’ to be opened by 
Mr. A. H. Naylor. Yorkshire Association: Thursday, 
November 25, 7.30 p.m., The Hotel Metropole, King- 
street, Leeds. ‘“* Middle-Level Pumping Station,”’ by 
Mr. R. G. Clark. 

Iron AND Sree. Instirute.——Shefield: Tuesday, 
November 23, 7.30 p.m., 198, West-street, Sheffield. 
Joint Meeting with other Societies. (i) ‘‘ The Mechanism 
of Nitride-Hardening, by Messrs. M. 8. Fisher and 
Z. Shaw. (ii) “ Further Experiments on the Nitrogen- 
Hardening of High-Chromium and Austenitic Steels,” 
by Mr. B. Jones. (iii) “Some Alloys for Use at High 
Temperatures. Part [V.—The Constitution of the Alloys 
of Nickel, Chromium and Tron,”’ by Messrs. C. H. M. 
Jenkins, E. H. Bucknall, C. R. Austin, and G, A. Mellor. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











Tue NAVIGATORS’ AND ENGINEER OFrFicers’ UNION. 
We are informed that Vice-Admiral Sir Edward H. F. 
Heaton-Ellis, K.B.E., C.B., M.V.O., has been elected 
President of the Navigators’ and Engineer Officers’ Union 
in succession to the late Admiral Philip Nelson-Ward. 
Vice-Admiral Heaton-Ellis, who commanded H.M.S. 
Inflexible at the Battle of Jutland, and retired from the 
Royal Navy in 1920, is chairman of the Navigators’ and 
teneral Insurance Company, and has consented to act 
also as President of the Officers’ Federation, which has 
been closely associated with the recent institution of a 
national pension scheme for officers of the Merchant 
| Service. 
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Offices for Publication and Advertisements, 
35 & 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £2 18 6 
Thick paper copies... 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies. £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
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ADVERTISEMENT RATES. 
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or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
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the wrapper and on the inside pages may be obtained 
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guaranteed. 
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Vol. CXLIV. No. 3749. 


FRICTION AND HEAT TRANS- 
MISSION IN FLUIDS. 


THE relationship between the frictional resistance 
of a fluid flowing through a pipe and the coefficient 
of heat transmission between the pipe and the fluid 
has been a subject of continued interest ever since 
Nsborne Reynolds put forward a hypothesis con- 
eerning it some sixty years ago. That some such 
connection exists is certain, and even the simple 
analogy given by Reynolds appears to be approxi- 
mately true in certain instances, but an exact 
analogy, covering all fluids and all conditions of 
flow, has not yet been formulated. 

The question has been brought again into pro- 
minence by a paper by W. F. Cope, entitled “ Fric- 
tion and Heat Transmission Coefficients,” and 
recently published by the Institution of Mechanical 
Engineers for discussion in writing. The paper 
deals with experimental work upon water flowing in 
pipes of circular and various rectangular cross- 
sections, in which the frictional and heat-trans- 
mission coefficients were measured simultaneously. 
One of the chief conclusions from this work is that 
the heat-transmission coefficient for a rectangular 
pipe can be approximately estimated by comparison 
with a circular pipe on the basis of ‘ hydraulic 
diameter,” so that in this respect the heat-trans- 
mission coefficient is entirely analogous to the 
frictional resistance. On the other hand, Mr. Cope 
remarks that in certain cases an increase in friction 
was not accompanied by any increase in heat flow, 
which seems to imply that there is no rigid connec- 
tion between the two quantities. 

Reynolds* clearly recognised that heat is con- 
veyed in a fluid by the motion of the molecules, 
both with the fluid at rest and in the case of turbulent 
motion. He stated that for a given temperature- 
difference the rate of heat flow should be proportional 
to the frictional resistance per unit area of tube 
surface, and inversely proportional to the velocity 
of flow ; but apparently did not realise that the 


* Reynolds, Scientific Papers, vol. 1, p. 81. 
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factor of proportionality might be different (as 
it is now known to be) in the two cases of turbulent 
and viscous flow. His hypothesis for turbulent 
motion can only be justified by neglecting the 
presence of the viscous layer which always exists 
near the walls of the tube. However, for the 
particular case where the Prandtl number (viscosity 

‘ specific heat ~- thermal conductivity) is unity, 
the proportionality factors for the two regions 
become equal, so that for gases, in which the 
Prandtl number is never far from unity, the Rey- 
nolds theory does in fact give a reasonable approxi- 
mation to the truth. 

Prandtl, by separating the regions of turbulent 
and viscous motion, obtained a greatly improved 
formula which gives good agreement for most gases 
and liquids, but even this appears not to be entirely 
successful for viscous oils, in which the Prandtl 
number is very large. Other investigators have 
attacked the problem, and it has been suggested 
by A. Eagle and R. M. Ferguson that more exact 
agreement could be obtained by considering an 
intermediate layer between the turbulent and 
viscous regions.* In spite of these efforts, the close 
agreement which one would expect from a rigorous 
analogy does not yet appear to be forthcoming. 

Certain reasons for the failure are not difficult to 
discover. First, although the mechanism of trans- 
port of heat and momentum may be similar, the 
methods by which the momentum and the heat are 
supplied to the fluid differ greatly. With a uniform 
pressure-drop along the pipe, the fluid is urged 
forward with a uniform force per unit volume, 
whereas with a fluid rising or falling in temperature 
along the pipe the heat taken up or given out in 
any small volume of the pipe section is proportional 
to the velocity of the fluid in that locality. The 
two cases would only be equivalent if the velocity 
were uniform over the pipe cross-section, a supposi- 
tion which is never exactly true, and is only roughly 
approximated when the velocity is extremely high. 

It may be remarked, however, that if heat were 
generated in the fluid itself, at a uniform rate per 
unit volume in all parts of the fluid, the pipe tem- 
perature being constant, the supply of momentum 
and of heat would become exactly equivalent, and 
there is every reason to suppose that the Prandtl 
and Reynolds analogies (the latter restricted to the 
case of unit Prandtl number) might be nearly or 
even exactly fulfilled. The required condition of 
heating might be obtained by passing a uniform 
electric current longitudinally through the fluid in 
the pipe. An experiment to test this point would 
be most valuable. 

A further difficulty arises from the variation of 
viscosity, and to a smaller extent the other proper- 
ties of the fluid, with change of temperature. When 
heat flow occurs, it is uncertain at what temperature 
these properties should be reckoned in the equations. 
Different experiments use different methods, with 
the result that experiments cannot easily be com- 
pared. This applies particularly in the comparison 
of heat-transmission results with frictional tests ; 
the latter being usually performed at constant 
temperature. The difficulty disappears when fric- 
tional and heat-flow tests are made under the same 
conditions, as in Mr. Cope’s paper referred to above, 
but the establishment of a definite ruling on this 
point, based on tests made with widely varying 
values of the heat flow, would add greatly to the 
usefulness of existing results, both on friction and 
on heat transmission. 

For pipes with rough surfaces, several experi- 
menters have found that the flow resistance and 
the heat transmission are both increased above 
the values for a smooth pipe, but whether there is 
any relation between the amounts of the increase 
has not yet been ascertained. Mr. Cope’s paper 
gives an account of some experiments on a rough 
pipe, but the amount of the roughening was not 
sufficient to affect the results to any large extent, 
and no definite conclusion can be drawn. The 
way in which turbulence is distributed in a rough 
pipe, and the extent to which the viscous layer 
is broken up, are as yet very little understood. 
The effect appears to be different for rough surfaces 
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with sharp edges (as when a screw thread is cut 


* Proc. I. Mech. E., 1930, p. 985. 
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in the pipe) and wavy surfaces with rounded con- 
tours. A suitable definition of surface roughness, 
based on frictional tests, will certainly be required 
before any relation can be obtained between the 
flow resistance and the heat transmission. With 
very high degrees of roughness and high velocities 
the motion of the fluid approximates to pure tur- 
bulent flow, and it would be expected that the heat 
transmission could be expressed, in the limiting 
case, by a simple formula of the Reynolds type. 

The main difficulty in formulating an exact 
analogy between heat flow and frictional resistance 
is the first of those mentioned, namely, the differ- 
ence in the ways in which heat and momentum are 
added to the fluid. In all practical cases, the heat 
flow is accompanied by a change in the temperature 
of the fluid as it flows along the pipe, and it appears 
that under these conditions no formula based 
directly on the analogies of Reynolds or Prandtl is 
likely to give exact results, though there is no 
reason why a close approximation should not be 
attained. 

To obtain a precise analogy will require a more 
extensive knowledge of the nature of the turbulence 
in a pipe than we have at present. In addition 
to the distribution of forward velocity, which has 
already been investigated, it would seem that some 
information regarding the average size and distri- 
bution of the individual vortices will be needed, 
together with some understanding of the processes 
which occur in the intermediate layer between the 
viscous and turbulent regions. Further research 
upon the nature of fluid flow may in time give a 
complete solution of the problem. In the mean- 
time, any attempts at formulating more exact 
analogies, while they may be lacking in complete 
precision, will certainly help in the difficult task 
of understanding exactly what happens when a 
fluid flows through a pipe 








THE ELECTRICITY 
COMMISSIONERS’ REPORT. 

Tuat the consumption of electricity for all 
purposes is increasing in this country will be evident 
from the figures that are published by the Electricity 
every month. There seems no 
reason, moreover, to throw cold water on the 
optimism of the industry as to its future develop- 
ment, nor to suppose that Mr. S. B. Donkin was 
not substantially correct when, in his recent Presi- 
dential Address to the Institution of Civil Engineers 
he predicted that by 1950 the electricity sold per 
head of population would amount to some 600 
kWh per annum. Nevertheless, it is as well from 
time to time to make an examination of the course 
this development is taking, and we are, therefore, 
ulad to see some valuable information provided for 
this purpose in the seventeenth Annual Report* of 
the Electricity Commissioners, which was published 
by H.M. Stationery Office last week. 

It appears, as a result of asurvey in 1935-36, that 
of the 12,880,000 premises in the areas of supply 
7,652,000, or 59-4 per cent., were connected to 
electricity supply systems. Of this latter figure, 
6,484,000 were domestic premises accounting for 
50-3 per cent. of the whole, and 1,168,000, or 
%-1 per cent., fell into the non-domestic category. 
Of the 5,228,000 premises not connected to the 
mains, 4,453,000, or 34-6 per cent., were domestic, 
and 775,000, or 6-0 per cent., non-domestic. It is, 
therefore, evident that about 39-8 per cent. of the 
non-domestic premises are not connected to the 
mains, though undoubtedly a large proportion of 
these are using electricity in some form or other, 
while the percentage of domestic premises un- 
connected is 40-7, only a few of which probably 
are making use of private generating plant. 

Although, however, about 85 per cent. of the 
connected premises were domestic, they only 
weounted for between 23 per cent. and 24 per cent. 
of the total sales of electricity, and it is a correct 
deduction, therefore, that an increased consumption 
from existing domestic consumers should be as 
ardently sought as the recruitment of new ones. 
This can only be achieved by the adoption of an 
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* Seventeenth Annual Report of the Electricity Com 
missioners, 1936-37. 
[Price 28. 6d. net.) 
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energetic sales policy, as envisaged in the McGowan 
report, and by simplifying, not further complicating, 
the distribution problem by necessary legislation. 
It may be added that the average consumption per 
domestic consumer in 1935-36 was 500 kWh and 
the average price obtained 1-75d. per unit. Power 
consumers, who represented about 2 per cent. of the 
total, accounted for between 59 per cent. and 60 per 
cent. of the sales, at an average price of 0-5ld. in 
the case of high tension, and of 0-79d. in the case of 
low-tension, supplies. Shops, offices and public 
buildings represented about 13 per cent. of the total 
number of consumers and accounted for between 
16 per cent. and 17 per cent. of the sales. The 
average consumption per premises amounted to 
about 2,300 kWh, and the average revenue to 
about 2-O0ld. per kilowatt-hour sold. In this con- 
nection, the pertinent comment must be made 
that while much development has taken place in 
recent years, the rate has been uneven in different 
areas and a much fuller measure of uniformity can 
undoubtedly be achieved. 

The present report differs little from its prede- 
cessors, except that perhaps a larger proportion of 
its contents is devoted to purely administrative 
matters. This, however, is only to be expected. 
The total electricity generated in 442 stations during 
1936-37 was 21,649,693,157 kWh, of which 
20,222,237,749 kWh was produced in 404 stations 
owned by authorised undertakers. The former 
figure is 2,656,000,000 kWh, or nearly 14 per cent., 
in excess of that of 1935-36. The number of 
selected stations was 137, compared with 132 in the 
previous year. Of the electricity generated in 
public stations 16,803,538,256 kWh were sold, an 
increase of 2,253,000,000 kWh, or 15-4 per cent., 
compared with the figure for 1935-36. This figure 
represents an average consumption of about 
366 kWh per head of population. A further signi- 
ficant figure is that during the year consent was 
given to the installation of 1,078,055 kW of genera- 
ting plant, as compared with 699,512 kW during 
1935-36 and an annual average of 478,000 kW 
during the past sixteen years. Of this total 
120,155 kW was for two new generating stations : 
120,000 kW for the new station of the Kent Electric 
Power Company at Stone Marshes, Dartford, and 
155 kW for the Ardrishaig station of The Campbell- 
town and Mid-Argyll Electric Supply Company. 
Extensions to selected stations amounted to 836,250 
kW, and included 100,000 kW for the Ironbridge 
station of the West Midlands Joint Authority, 
80,000 kW for the Blackburn Meadows station, 
Sheffield, and the Greenwich station of the London 
Passenger Transport Board, and of 60,000 kW for 
the Stourport station of The Shropshire, Worcester- 
shire and Staffordshire Power Company. In addi- 
tion, seven 50,000-kW, thirteen 30,000-kW, one 
25,000-kW and two 20,000-kW sets were sanctioned 
for various places, together with boiler plant with 
an aggregate steaming capacity of 9,194,000 lb. per 
hour. 

At the end of the year under review the Central 
Electricity Board were giving, or about to give, 
supplies from the grid to 208 authorised under- 
takings and one transport undertaking. These 
included 103 undertakings and one transport under- 
taking who were owners of selected stations. Of 
the remaining 105 undertakings, some took the 
whole of their supply from the grid. A direct 
supply from the same source was also given to 
The Southern Railway Company. Bulk supplies 
other than direct from the grid were taken by 
390 undertakings and were given by 162 under- 
takings. Two consents were given to the supply of 
electricity at high voltage to boilers in which the 
live heating elements were in direct contact with 
the water. Eight consents were also given for the 
use of arc suppression coils on overhead lines as an 
alternative to the requirements laid down in the 
existing regulations, and a special regulation was 
prepared to deal with the matter. In certain cases 
the employment of multiple earthing was also 
approved, while to enable the practical results of 
using these coils to be kept under review, the 
undertakings concerned have been asked to furnish 





operation reports at six-monthly intervals. 
Finally, it may be mentioned that the cost of 
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in the preceding year. As 14,347,605,838 kWh 
were sold during the year, the contribution of the 
electricity supply industry therefore involved a 
payment of about 1-05d. per 1,000 kWh sold. As 
regards the cost of frequency standardisation, the 
revenue received by the authorised undertakings 
during 1935 amounted to 69,335,978/., so that the 
levy of 600,0001. for that purpose involved a 
payment of 17s. 4d. per 100/. of revenue from the 
sale of electricity. 








LLOYD’S REGISTER OF SHIPPING. 


THe value of the annual Reports of Lloyd's 

Register of Shipping as a sort of barograph record 
of the state of the shipping and shipbuilding indus- 
tries is a feature to which we have referred on more 
than one former occasion. In one respect, however, 
they offer an advantage that exceeds the limit of 
the comparison, in that their indications of future 
conditions are based on something more concrete 
than mere deductions from observed facts. The 
latest Report, covering the year ended June 30, 
1937, and following two which would admit no 
more than “a slight improvement,” now frankly 
recognises *‘ a marked improvement in the shipping 
position,” and encourages the hope of continued 
activity in the shipyards by recording large increases 
in the tonnage of intended vessels for which the 
plans have been approved, and in the quantity of 
ship and boiler steel inspected by the Society's 
surveyors. 
The increases are sufficiently striking to deserve 
quotation. In the years 1934-1935 and 1935-1936 
respectively, plans were passed for 265 vessels of 
753,410 tons and 519 vessels of 1,692,515 tons, and 
the inspections of steel amounted to 552,940 tons 
and 856,685 tons. In 1936-1937, however, approval 
was given to plans for 654 ships aggregating 2,216,295 
tons gross ; and steel inspections covered 1,082,774 
tons—this being the first annual total to exceed a 
million tons since 1929-1930. These figures, of 
course, do not relate only to Great Britain nor to 
vessels intended only for British registry ; there are 
now 397 steel-manufacturing establishments outside 
the United Kingdom, as well as 109 within it, 
which are recognised by the Society for the produe- 
tion of steel for vessels intended for its classification. 
Contirmation of the greater activity in home shipping, 
however, as distinct from new construction only, 
is given by the returns of anchors and cables tested 
in the public proving houses in Great Britain, all 
of which are under the control of Lloyd’s Register. 
For the same three-yearly periods the numbers of 
anchors tested were 2,367, 3,121 and 4,185, and 
the cables proved amounted to 8,887 tons, 11,681 
tons, and 14,675 tons respectively. 

The world total of mechanically propelled vessels 
at June 30, excluding those of less than 100 tons 
gross, was 65,271,440 tons, an increase in the twelv 
months of more than 1} million tons. Of these. 
42,221,346 tons are propelled by steam reciprocating 
machinery, a decrease of rather more than 384,()) 
tons compared with the previous year, but one 
which may not be permanent, as it is the practic 
to include under this heading vessels fitted with 
combinations of reciprocating and steam turbine 
machinery. Steam turbines alone, including thos 
electrically as well as mechanically geared to the 
propeller shafts, are fitted in vessels aggregating 
9,301,381 tons, as compared with 9,108,812 tons 
in 1935-1936 ; and internal combustion engines 0 
a total of 13,748,713 tons, an increase of nearly 
1} million tons. As might be expected from thes 
figures, the preference for oil rather than coal as 
fuel, which first became a preponderance a year 
ago, is even more marked, the respective percentages 
on a tonnage basis being now 51-4 and 48-6 respe‘ 
tively. Steamers fitted to burn oil fuel (not neces 
sarily to the exclusion of coal) now amount © 
| 19,775,821 tons, a higher figure than that of last 
year, but not a record, the total having exceede¢ 
20 million tons in the three successive years 1931- 
1934. Tanker tonnage has now passed the 10 million 
tons mark, and totals 10,085,565 tons gross. 4" 
increase of more than 4 million tons in ten years. 

During the year the Society's classification W® 
accorded to 17 vessels of 10,000 gross tons or mor 





administration was 63,000/., compared with 56,000/. 


each, the largest being the whale-oil factory shi? 








Wi 
tor 
cal 
mi 
tio 
des 


CO 


ma 
we) 
wh 


ton 
tha 
tots 


fica 








Vh 
he 


he 
igs 


he 


he 


d's 
rd 


ore 
er, 

of 
ure 
ete 
‘he 
30, 

no 
kly 
ing 
ied 
Ses 


the 


sels 
ons 
plve 
ese. 
Ling 
000 
one 
tice 
vith 
pint 
Ost 
the 
ting 
tons 
s in 
arly 
hes 
] as 
year 
ages 
pe 
ces: 
tt 
last 
ded 
931- 
Ilion 

an 


war 
nor 


ship 





Nov. '19,'1937-] 





ENGINEERING. 


575 








Terje Viken of 20,638 tons. Four more vessels in 
this category have since been classed, including the 


Orient liner Orcades, of 23,456 tons, and another 


nine are under construction to Lloyd’s survey. The 
largest of these are the two Cunard liners building 
at Clydebank and Birkenhead. All the nine are 
in the liner class, but it is observed that the increases 
in world passenger traffic are not yet such as to 
encourage liner companies to proceed further with 
their shipbuilding programmes at the present prices 
for new tonnage. Slow delivery, owing to the prior 
claims of Government contracts, is another factor 
tending to retard the placing of orders, but it is 
anticipated that, as the rearmament programme 
nears completion, the more favourable circumstances 
will lead both the liner and the tramp companies to 
resume the ordering of new tonnage. The breaking- 
up of old tonnage is still proceeding at a fairly 
high rate, over 994,000 tons have been either 
broken up or sold for that purpose during the year. 
As 482,000 tons were lost by casualty in the same 
period, the total world reduction was nearly 
1,476,000 tons, from these causes. 

A majority of the large vessels completed follow 
established practice in the design of their propelling 
machinery, but “established practice”’ ig. still 
sufficiently varied to allow an ample choice of 
types. The Orcades, which we recently described 
at some length, has geared turbines and water tube 
boilers; the Ellerman liner City of Benares has 
also geared turbines, but in conjunction with single- 
ended cylindrical boilers, working at a pressure of 
275 lb. per square inch; and twin sets of Doxford 
oil engines; developing 13,250 shaft horse-power at 
125 r.p.m., have been fitted in the Essex and Sussex, 
built to the order of Messrs. The P. and O. Steam 
Navigation Company, Limited, for their associated 
Federal Line. An interesting reconditioning con- 
tract is the fitting of a Loeffler boiler, working at 
1,990 lb. per square inch, in the Italian liner Conte 
Xosso. This boiler supplies steam to high pressure 
and intermediate pressure auxiliary turbines by 
which an additional 5,000 h.p. can be exerted 
through the existing propeller shafts. Diesel- 
electric machinery is under construction for the new 
Trinity House tender Patricia, now building to 


The use of welding, it is noted, is finding its most 
important application in the construction of tankers, 
although it is also being employed extensively in 
both passenger and general cargo ships for parts of 
the hull structure which are not of primary import- 
ance from the point of view of strength. Two 
tankers, each about 500 ft. long, are now in hand, 
in which welding is exclusively used in the hull 
construction, and in another tanker, 521 ft. in 
length, building in America, the structure in way 
of the oil tanks is being welded throughout by an 
automatic process. Engine framing, &c., and 
pressure vessels are also affording increasing instances 
of the applicability of welding. Among other 
miscellaneous items of interest in the Report is a 
reference to the Areform system of construction 
developed by the late Sir Joseph Isherwood, which 
is being used in 24 vessels, including several tankers, 
now building ; and the inclusion, in notes on various 
special items of inspection work other than marine 
carried out by the surveying staff of the Society, 
of Messrs. The Anglo-Iranian Oil Company’s refinery 
at Abadan and other works of the same company in 
the Iranian oil fields. 

The Air Registration Board, set up in accordance 
with the recommendations of the Gorell Committee, 
took over in April last the inspection work formerly 
carried out by the Joint Aviation Advisory Com- 
mittee of Lloyd’s Register and the British Corpora- 
tion Register; but in consequence of an evident 
desire that Lloyd’s Register should maintain some 
connection with the aircraft industry, two surveyors 
are still retained for this work. In conclusion, it 
may be observed that the Society’s position was 
well maintained, the 1,355,680 tons of shipping 
Which were classed in the year under review repre- 
‘enting approximately 60 per cent. of the world 
‘onnage completed during that period, and more 
than 340,000 tons in excess of the corresponding 
total for 1935-1936. At June 30, 1937, the Classi- 
heation of Lloyd’s Register was held by 8,824 vessels, 


NOTES. 
Pusiic EXPENDITURE. 


THE great expansion of public expenditure was 
the subject of an address delivered by Mr. Herbert G. 
Williams, M.P., to the British Engineers’ Association, 
at the luncheon meeting which took place on Thurs- 
day, November 11. Lord Dudley Gordon, President 
of the Association, was in the chair. Mr. Williams 
prefaced his remarks by stating that the question 
of the growth of public expenditure was one which 
affected every country in the world, and that unless 
they all imposed some check, modern civilisation 
would soon come to an end. Probably half the 
Governments of the world were defaulters at the 
present time in respect of their loans, not because 
they were dishonest, but because expenditure 
had been pushed up until they could not meet 
their obligations without recourse to practices 
more or less dishonest. In connection with our 
national expenditure, the Chancellor of the Ex- 
chequer presented a statement which gave a fairly 
good picture of expenditure, but municipal authori- 
ties did not only spend the rates they levied. Prior 
to the war, the rates were supplemented by a sum 
of about 25,000,0007., and this year the amount 
would be about 150,000,000/., from the national 
exchequer. In 1914, the rates and national ex- 
penditure together came to about 250,000,000/., 
but of this, about 30,000,0001. was for provision 
for the national debt. It was difficult to translate 
that into the money value of to-day, but probably 
400,000,0001. would be an outside value. To-day, 
leaving out war expenditure, the service of the 
national debt took about 224,000,0001., to which 
had to be added 45 millions for war pensions, making 
270,000,000/., and adding this to the former figure 
a total might be anticipated of 670,000,0001. In 
place of this, the actual total was 1,062,000,0001., 
not taking into account the 80 millions to be 
borrowed for rearmament. That was an extremely 
heavy burden, falling largely on the middle class. 
Grants to local bodies had greatly increased, while 
the De-Rating Act had now altered the situation. 
Before the war, rates raised some 79 millions, and 
so far as could be judged at present they would 
bring in about 200 millions, while the De-Rating 
Act was responsible for transferring about 40 
millions to the national exchequer. In 1914, the 
79 millions plus 25 millions in national grants, made 
a total of 104,000,0001. In 1927-28, the figures were, 
from the rate 188,400,000/., and grants 103,400,000/., 
making, together, 291,800,000. This year a guess 
would put the figures, respectively, at 200 millions, 
150 millions, and the huge total of 350 millions. 
In the national expenditure, rearmament represented 
some 320,000,0001. per annum, 80 millions of which 
would be borrowed, and while this year some 13 
millions would be available to pay off national debt, 
the debt would actually increase by 67 millions, 
Mr. Williams considered taxation to be on a level 
destructive to enterprise. We had never produced 
more. He did not believe there was a slump just 
round the corner. The amazing thing was that 
we were standing this strain so well. There was, 
however, bound to be ultimately a financial crisis 
more serious than that of 1931, unless we put our 
house in order beforehand. We had eaten up our 
reserves, and he appealed to those present to use 
their influence to impose a check on public opinion 
in this extravagant progress. 


PRoposeD DUPLICATION OF THE BLACKWALL 
TUNNEL. 

At a meeting of the London County Council on 
Tuesday last, the Highways Committee presented 
a report recommending that powers be sought to 
construct a second road tunnel under the Thames 
at Blackwall, and the report was adopted. This 
work, it was pointed out, is needed to relieve con- 
gestion over the Tower Bridge and Woolwich Ferry, 
and is regarded as preferable to the alternatives of a 


put into operation, the new tunnel being used for 
south-bound and the existing tunnel for north-bound 
traffic. As regards the approaches, on the north 
side the scheme provides for the construction of a 
roundabout north of the East India Dock-road, 
from which a cutting will lead to the tunnel portal. 
Access will also be provided from East India Dock- 
road. On the south side, the tunnel will reach the 
surface near the northern end of Ordnance-road and 
it is proposed to construct a new street on the east 
side of the open approach to the existing tunnel and 
to widen Tunnel-avenue. The tunnel itself will 
have an external diameter of 30 ft. under the river, 
and the carriageway will be 20 ft. wide, as compared 
with 16 ft. in the old tunnel. There will also be 
two 2-ft. service footways. The descending gradient 
on the north side will be 1 in 25 and the ascending 
gradient on the south side 1 in 30. The estimated 
cost of the scheme is 3,088,000/. gross, towards 
which the Minister of Transport has agreed to 
contribute at the rate of 75 per cent. of the net cost 
of the tunnel and of 60 per cent. of the cost of the 
approaches. This would mean a grant of about 
2,057,0001., leaving 926,000/. to be borne by the 
ratepayers. 
THE Queegn’s Horeu, Lepps. 

On Friday last, November 13, the Earl of Hare- 
wood, K.G., who was accompanied by H.R.H. 
the Princess Royal, formally opened the new Queen’s 
Hotel, Leeds. This has been built by the London 
Midland and Scottish Railway on the site of a 
similar building, which was erected about the middle 
of last century. As will appear from the more 
detailed description which we propose to publish 
in next week’s issue, it forms part of an extensive 
scheme of reconstruction of the Wellington and 
New stations, which have now been re-named the 
City station. The equipment of the hotel is of the 
most modern kind and special care has been taken 
to reduce both external and internal noise. As 
regards the former, the tram lines have been 
removed to a distance of 30 ft. from the frontage 
and manganese-steel rails have been laid at the 
crossings. Double windows are also fitted on the 
first and second floors. Inside, there are double 
partitions of acoustic slabs between the rooms, 
which are also provided with suspended ceilings. 
The lifts are housed in a separate tower. Another 
interesting feature is the air-conditioning plant, 
which serves not only the public rooms but also 
all the bedrooms. This is supplemented by 
radiators where necessary, and will, it is hoped, 
provide sufficient fresh air of the right temperature 
to render it unnecessary for the windows to be 
opened. Noise and dirt will therefore both be 
reduced, The air-conditioning plant is controlled 
by thermostats so that the temperature of the various 
rooms is automatically maintained at the required 
figure irrespective of the external weather conditions. 
The architects are Messrs. W. Curtis Green, R.A., 
and Mr. W. H. Hamlyn, F.R.I.B.A. The consulting 
engineer for the structural steel work is Mr. B, L. 
Hurst, M.Inst.C.E., while Dr. Oscar Faber, O.B.E., 
M.Inst.C.E., acted in a similar capacity for the 
air-conditioning and heating installation. 


WoriLpD PowER CONFERENCE. 
By invitation of the Austrian National Committee> 
a sectional meeting of the World Power Conference 
will be held in Vienna from August 25 to Septem- 
ber 2, 1938. The meeting will deal with “‘ The 
Supply of Energy for Agriculture, Small-Scale 
Industries, Household Purposes, Public Lighting, 
and Electric Railways.’ The technical programme 
of the Conference, which has just been published 
from the offices of the Weltkraftkonferenz, Teil- 
tagung Wien, 1938, Lothringerstrasse, 20 (Kon- 
zerthaus), Wien, ITI, Austria, is accordingly arranged 
in five sections, and it is emphasised that, within 
each of these sections, the question of the energy 
requirements should be dealt with solely from the 
point of view of the consumer. Apart from the 





high-level bridge or tunnel at Woolwich, while the 
scheme for the construction of a dam at Woolwich is 
not thought to be far enough advanced to require 
consideration. It is proposed that the under-water 
portion of the new tunnel should be driven parallel 
to and about 800 ft. downstream of the existing 


last section relating to electric railways, the scope 
of the first four sections is to cover all forms of 
energy available and in actual use, including solid 
and liquid fuels, gas, water power, wind power, 
steam, electricity, and human and animal drives. 
Following established precedent, general reporters 








totalling nearly 31 million tons gross. 





tunnel, 


On completion one-way working will be 


will be appointed for the several sections by the 
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Austrian National Committee, and they will prepare 
reports in which the essential portions of individual 
papers will be summarised and topics for discussion 
suggested. In order to allow sufficient time for the 
printing and distribution of the papers and general 


reports, the Austrian National Committee requests | 
that papers be in their hands not later than March 1, | 
Papers, which should include the usual | 


1938. 
summaries in English, French and German, should 
be written in one of these languages, and not exceed 
7,500 words in length. The meeting will be followed 
by one or more study tours, of approximately one 
week’s duration. The Executive of the 
National Committee is giving consideration to the | 
promotion of British participation in the meeting | 
and to the appointment of the committees which will 
be responsible for arranging for the preparation of | 
the British papers for presentation at the Conference. | 
The offices of the British National Committee are | 
at 36, Kingsway, London, W.C.2. The British | 
Government, it is understood, has received an 
invitation from the Austrian Government to be | 
represented by official delegates at the meeting. | 








INSTITUTION OF GAS | 
ENGINEERS. | 


THE 


Tue ninth autumn research meeting of the Institu- 
tion of Gas Engineers was held at the Institution of 
Mechanical Engineers, Storey’s-gate, London, on 
Tuesday and Wednesday, November 2 and 3, under 
the chairmanship of Mr. H. C. Smith, M.Inst.C.E., 
President of the Institution 

The first business was the discussion of the thirteenth 
report of the Gas Education Committee, covering the 
vear 1936-37. Alterations have been made in some 
of the regulatiops in connection with education, the 
most important being the raising of the standard for 
the Higher Grade Certificate in Gas Engineering 
(Supply), so as to accord with the standard of the 
Higher Grade Certificate in Gas Engineering (Manufac- 
ture). It is now possible for anyone who does not 
desire to pass the examinations leading to full member- 
ship of the Institution to take the lower examinations 
as heretofore, but that if he should subsequently 
desire to attain the higher standard he may do so by 
taking certain additional subjects on a later occasion. 
Revision of the syllabus of the courses in gas engineering 
is in hand. The list of candidates at the Institution 
examinations shows that the number of students 
primarily interested in gas supply is increasing. It 
was stated that the work of the Education Committee 
was considered to be of particular importance because 
it provided the human material without which the 
prosperity and standard of the industry could not be | 

| 
| 
| 





maintained. Particular attention was paid in the 
discussion to the desirability of employers allowing 
their younger workers to attend part-time day classes, 
so that courses of study were not necessarily pursued 
at night after a tiring day's work. Following this 
dliscussion. diplomas in gas engineering were presented 
to tive candidates on the manufacturing side and to 
three candidates on the supply side. 

It was then reported that certain alterations to the | 
by-laws of the Institution had been allowed by the 
Privy Council on July 19, 1937, these modifications 
having the effect of widening the classes of persons | 
vdmissible to membership of the Institution. These 
have been sought because, under the original regula- 
tions, certain persons doing work of the utmost technical | 
value to the profession of gas engineering were not | 
eligible for any form of membership. | 

\fter a presentation to the former secretary of the 
Institution, Mr. J. R. W. Alexander, the meeting | 
proceeded to discuss the fortieth report of the Joint 
Research Committee of the Institution and Leeds 
University, which dealt with “ The Combustion Charac- | 
teristics of Town Gas.” It is considered of the utmost 
importance that what are known as the “ 
characteristics " of a gas should be made subject to | 
measurement and numerical expression, in such a form 
that the behaviour of the gas in a domestic or indus- 
trial appliance can be forecast with confidence when 
these measurements have been made. This is, in 
essence, the problem which the Committee has set 
out to solve. In introducing the report, the Chairman 
of the Joint Research Committee, Mr. E. V. Evans, 
remarked that when the time came for any under- 
taking to contemplate a change of calorific value, 
consideration had to be given to the effect of the 
alteration upon the performance of some thousands 
of gas-burning appliances. The change in calorific 
value would probably involve a concomitant change 
in the specific gravity, and the hydrogen, methane, 
carbon-monoxide and inert contents would probably 
alter also 
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|} thermal disturbances. 
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| of the burners, the freedom from noise and complete- 
| ness of combustion adversely ? In this matter the 
Institution was entering upon a new research of 
| considerable importance. The report stated that 
calorific value was the most important single charac- 
teristic for assessing the quality of towns’ gas, but 
the rate and manner of combustion of the gas were 
only second in importance. Examination of the 
literature had established the fact that the rate of 
flame propagation was not a simple additive property 
and could not be calculated from the known data 
relating to the individual constituents, but must be 
experimentally determined for each specific mixture 
under consideration. It was concluded that while a 
flame-speed curve furnished a considerable 
amount of information useful to the burner designer, 
in some respects this information was incomplete. 


|The flame-speed curve, moreover, did not provide a 


satisfactory means of expressing the properties of a 
gas in a form suitable for the specification of gas quality. 
A graph reproduced to show the effect of inert gas on 
the flame speed of combustible gas indicated that the 
relationship was nearly in the form of a straight line 
but it was considered that this should be verified experi- 
mentally before being accepted. Preheating produced 
an increase in the rate of flame propagation. If calcu- 


| lation were based upon the volume of gas and air 
| measured at ordinary temperatures, the apparent linear 


flame speed was approximately proportional to the 
temperature of preheat measured on the absolute 
scale. 

Since the air-gas mixture in burners was usually 
produced by injector action, previous attempts had 
naturally been made to ascertain the rules governing 
the process. Typical British burner practice entailed 
injecting some 2 cub. ft. to 3 cub. ft. of air per cubic foot 
of gas, and imparting to the mixture at the burner 
outlet a velocity up to about 300 cm. (12 ft.) per second. 
As the calorific value was raised above 500 B.Th.U. 
per cubic foot, increasing difficulty was experienced in 
injecting the necessarily greater amount of primary 
air. Attempts to calculate the degree of aeration from 
first principles, given the burner dimensions and the 
specific gravity and pressure of the gas, had proved 


| disappointing, but some success had attended efforts 


to predict the changes in the air-gas ratio of specific 
burners for given changes in gas pressure, specific 
gravity or gas rate, after certain empirical constants 
had been determined. The production of stable flames 
required, among other things, that the velocity of 
the air-gas mixture through the burner ports should 
be suitably related to the flame speed in the mixture. 
By making use of the aeration gas-rate curves for 
specific burners, and the corresponding aeration flame- 
speed curves for the mixtures produced in them, it 
should be possible to recognise why a particular gas 
could or could not be used successfully in a particular 
burner. and to suggest beneficial alterations in condi- 
tions of operation or design. Silent flames with smooth 
inner cones of a definite size were essential for the 
satisfactory working of certain appliances, such as 
gas fires, and especially lighting burners. Silent flames 


| could be obtained in one or more ways, such as securing 
| adequate mixing of gas and air by the use of multiple- 


orifice injectors, allowing sufficient travel within the 
burner to favour mixing and the damping-out of eddies, 
the fitting of gauzes or diffuser plates within the 
burners, and keeping the velocity of outflow of the 
mixture below the critical velocity. The general effect 
of disturbances upon aeration was to heat and expand 
the air-gas mixture on its way to the point of ignition, 
and to reduce the air-gas ratio as compared with that 
obtainable in the cold burner. Many workers had 
investigated the possibility of expressing the combus- 
tion characteristics of the gas by a single number value, 
and in order to do this they had attempted to produce 
test burners for indicating combustion characteristics. 

Particular attention was paid in the report to the 

aeration test burner which had been developed at the 
Watson House laboratory of Messrs. The Gas Light 
and Coke Company. This burner consists of a tube 
about ? in. in internal diameter and 12 in. long, with 
a small water jacket near the burner mouth to minimise 
The air control is similar to 
that of the Ott burner, with a dise divided into 100 
parts, working on a screwed stem with 32 threads 
per inch, and closing the mouth of a mixing cone 
| approximately 14 in. in diameter. The standard 
| height of the inner cone of the flame is } in., and is set 
| by adjustment to a line on a mirror scale behind the 
| burner. The working rate of normal gas is approxi- 
| mately 3-6 cub. ft. per hour at 2} in. w.g.. and a 
| small governor is attached to the burner to give this 
| pressure, with a water gauge for checking. 

The experimental work which has so far been under- 
taken by this Committee has been with the object of 
obtaining quantitative data concerning the physical 
and mechanical factors underlying the operation of the 

|aeration test burner and to determine the range of 





Would such changes affect the aeration | gas qualities to which its readings could usefully be 
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applied. It has been found that the aeration test 
burner operated most satisfactorily within the caloriti: 
value range of 400 B.Th.U. to 500 B.Th.U. per cubic 
foot, and no fundamental improvements in the burner 
could be suggested as a result of the investigation. 
The many formule that had been propounded to 
enable the combustion characteristics of gases to be 
calculated without experimental determination, seemed 
in some cases to be of service over a limited range of 
gas mixtures; generally speaking, the present data 
were insufficient to enable a sound judgment to be 
expressed upon the reliability of such formule over 
more than a restricted field. The Committee stated 
that further experimental work upon the subject was 
desirable, and that there was a real need for more 
comprehensive experimental data in order to enable 
the results of laboratory tests to be effectively utilised 
in connection with practical gas-burner problems. It 
was regarded as desirable, for example, to know the 
conditions under which typical burners would back. 
fire, extinguish by blowing off, or give rise to noise or 
imperfect combustion, when supplied with gases the 
combustion characteristics of which had been deter 
mined with an accepted test burner, or defined in some 
other way yet to be ascertained. 


(To be continued.) 








LOCOMOTIVE COAL-LOADING 
PLANT AT STRANRAER. 


Tue locomotive coal-loading plant in which a loaded 
wagon is hauled bodily up a tower and tipped into a 
hopper is now a familiar sight at a number of large 
railway centres, but the smaller centres, in general, 
rely on hand labour. Messrs. Mavor and Coulson, 
Limited, 47, Broad-street, Glasgow, S.E., have, how- 
ever, developed a simple power-loading plant for rail- 
way yards in which, while only a small number of engines 
are required to be coaled in 24 hours, as many as 
six may have to be loaded up rapidly. A case in point 
is the yard of the London Midland and Scottish 
Railway Company at Stranraer, where it is necessary 
to provide a quick turn round after the arrival of the 
boat trains for the cross-channel service to Northern 
Ireland. This installation, which is illustrated in 
Figs. 1 to 5. on page 572, is, as will be recognised. very 
compact. It consists primarily of a hopper with a 
heaped capacity of 30 tons of unsized coal and sup- 
ported on a braced frame of joists between the legs 
of which the locomotive to be loaded is run. The coal 
is delivered to the loader from the usua) drop-sided 
wagons, which run on a line parallel to the loading 
line, the distance between the centres of the two lines 
being 19 ft. 

The coal discharged from the wagons falls into the 
boot, at ground level, of a vertical bucket elevator 
inclined at the top, so that the delivery chute is 
approximately at the centre of the hopper. It will 
be clear from both Figs. 1 and 2 that the elevator 
is enclosed throughout its length. The buckets are 
24 in. wide by 16} in. from front to back, projecting 
for 134 in. of this latter dimension from the chains 
to which they are attached. Chain guides are provided 
for both strands. The elevator drive is at the top, 
and consists of an electric motor of 7} h.p. running at 
715 r.p.m. This speed is reduced in the ratio of 
15 to 1 by worm gear, the final transmission to th 
head shaft being by Renolds duplex chain, giving 4 
further reduction. The resultant speed of the elevator 
is 65 ft. per minute, and this gives a hopper-tilling 
capacity of 60 tons per hour. There is no difficulty in 
loading the buckets at this rate as the side of the wagon 
folds at a steep angle on the wall of the boot, as shown 
in Fig. 2, and the coal has thus to be more or less 
pushed along rather than flung by the operator's 
shovels. The drive is, of course, totally enclosed, 
and is accessible from a top platform reached by the 
ladder seen in Fig. 3. The elevator tensioning gear 
is at the ground level. 

The hopper outlet is 3 ft. square and is controlled by 
an “F.P.” door. The arrangement of the outlet is 
shown in Figs. 4and5. The door, which was described 
in ENGINEERING, vol. cxl, page 602 (1935), is now 
manufactured by Messrs. Mavor and Coulson, and 
removes the difficulties formerly experienced in dis- 
charging material through a sliding or swivelling door. 
Briefly, it consists of an endless belt of rubber 
the upper strand of which is carried on a number 
of idlers. These idlers, together with the end rollers, 
are carried on a frame which is traversed by rack- 
and-pinion motion actuated by chain-and sprocket 
gear. The belt is anchored on the top strand, 4s 
shown to the right of Fig. 4. In consequence, it does 
not move like a conveyor belt, though the idlers 
move relatively to it as the frame is traversed. 
shown in Fig. 4, the door is closed. To open it the 
frame is traversed to the right. As the centres of the 
rollers remain unaltered during traverse, the belt 
always taut, and the door therefore rigid, the only 
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difference being that when it is fully open the idlers 
are under the top strand of the belt, to the right of 
the anchorage point, in which position they have no 
weight to carry. The folding-over movement caused 
by the anti-clockwise motion of the left-hand roller 
assists discharge as the door opens, and the converse 
clockwise motion as it is closed tends to push back 
the issuing material. As the door does not move in 
grooves it cannot be jammed by pieces of material, 
and it is easily manipulated by one man and set to 
any required degree of opening, the retarding friction 
of the usual sliding door being absent. 








KINETIC AIR VALVE FOR 
WATER MAINS. 


One of the drawbacks of the usual type of air valve 
fitted on water mains and the penstocks of hydro- 
electric power plants is that the ball may be carried 
up on to its seat by the air-stream when the pipe is 
being filled rapidly, and close the orifice through which 
the air should escape. This may also occur even at 
normal rates of filling if the air valve is rather small 
for the pipe, and to prevent this from happening it 
may be necessary to hold the ball down while the pipe 
is being filled. To overcome the difficulty, Messrs. 
Glenfield and Kennedy, Limited, Kilmarnock, Scot- 
land, have developed a new type of air valve, known as 
the Glenfield kinetic air valve, a section of which is 
shown in the accompanying illustration. In this valve 
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the ball is not lifted by air eseaping at the highest 
possible velocity or by a mixture of air and water, 
which may reach it from a partly-filled pipe. It is, 
however, lifted to close the outlet immediately when 
‘solid’ water rises in the valve body. 

This result is achieved by the utilisation of a well- 
known phenomenon of fluid motion. When the valve 
is open, as shown in the illustration, any air passing 
through it flows round the ball in evenly distributed 
streamlines, in such a manner that the resultant pres- 
sure on the ball is in a downward direction. The ball 
is therefore pressed down on to the inclined supporting 
ribs over the inlet nozzle shown in the illustration. 
This downward pressure increases with the air velocity, 
but as soon as the air is replaced by “ solid ” water 
the buoyancy of the ball causes it to rise and close the 
outlet. 

The kinetic air valve is now supplied in types corre- 
sponding to the firm’s normal air valves, which are 
suitable for mains up to 48 in. in diameter and for 
working pressures up to 175 lb. per square inch. For 
large-oritice valves, the ball is of vulcanite and closes 
om to an improved form of seating with which, it is 
stated, there is no possibility of adhesion between the 
seating and the ball. The weight of the ball, however, 
8 sufficient to ensure effective operation of the valve 
at all times. For double air valves, the small orifice is 
of a special alloy and the guides for the ball, which is 
of rubber, are lined with brass. 

It may be mentioned, in conclusion, that the new 
type of air valve was developed in Messrs. Glenfield 
and Kennedy’s hydraulic laboratory some few years 
ago and several of them have been in use in important 
Waterworks systems, both in this country and abroad, 
for & sufficiently long period to demonstrate their 
effectiveness under ordinary working conditions. 








COMMITTEE FOR EXCHANGE OF YouNG BusinEess MEN. 
— purpose of the newly-formed Committee for the 
ane of Young Business Men, c/o. International 
. Wi er of Commerce, 14, Queen Anne’s-gate, London, 
es » 18 to give young Englishmen a year’s experience 
in their own business or industry abroad, with the 
Pity of studying languages and customs, and 
~_ ringing young Continental men to this country in 
exchange. Employers and others interested in the scheme 
“te invited to communicate with the Committee at the 

dress given above. The honorary director of the 


TRANSPORT CONGRESS. 


Tue Congress in connection with the ninth Public 
Works, Roads and Transport Exhibition, an account 
of which is commenced elsewhere in this issue, opened 
on Monday, November 15, at the Royal Agricultural 
Hall, London, N., the first meeting being held under 
the auspices of the Institution of Sanitary Engineers. 
Making a selection from the many papers considered, 
the first taken on Monday afternoon was on “ The 
Occurrence of Dilute Sewage and its Rational Treat - 
ment.” It was presented by Mr. H. C. H. Shenton, 
Lieut.-Colonel F. C. Temple, C.I.E., President of the 
Institution, being in the chair. 





Tue TREATMENT OF DILUTE SEWAGE. 
In opening, the author announced that he was 
dealing primarily with small sewage systems, considered 
to be, collectively, more important than large systems. 
The host of isolated small works would exist for many 
years, in spite of efforts made to concentrate and to 
control them regionally. In the course of his wide 
experience, he had been impressed by the tendency 
for the volume of sewage dealt with to exceed largely 
that estimated or assumed, due to the infiltration of 
land water; in one case, test results showed that a 
main, provided to deal with an estimated dry weather 
flow of 30,000 gallons per diem, had to deal with 
130,000 gallons per diem on a day when the level of 
land water was high. Dilution had, admittedly, an 
| important effect upon the process of purification, hence 
| the subject justified greater consideration than it had, 
| hitherto, received. He suggested that greater advan- 
| tage might be taken of this dilution of sewage by land 
and rain water, in order to reduce the cost of purifica- 
|tion, and recommended the immediate removal of 
| solids. In a typical case recently dealt with, by 
|making an intercepting tank discharge into a filter, 
| while the liquid was in a fresh condition, the main 
| tank became a digestion tank in which, by an arrange- 
}ment of baffles, inlets and outlets, the fresh sewage 
| tended to rise into an overflow chamber divested of 
| all its solid matter. The effluent in this case proved 
to be non-septic and of very good quality. In works 
at Catterick Camp the sewage remained fresh and was 
not fouled in its passage through the settling tanks, 
owing to the frequency of the intervals at which the 
| solids were discharged into a digestion tank, and in the 
| resulting effluent, when the dilution was only 18 to 1, 
the dissolved oxygen was not below 50 per cent. 
saturation, so that there was no injury to fish life in 
the river into which it flowed, and full recovery of the 
oxygen took place 1} miles below the outfall. Obser- 
vations made at the Rotherham works showed that 
there was an actual saving of power in treating a 
larger volume of sewage by the activated sludge process 
in times of storm; and an actual improvement in 
quality of the effluent of from 30 per cent. to 40 per 
cent. was effected by returning effluent from filters to 
mix with the primary settling-tank liquor before it 
passed into the bio-aeration tanks. Referring to 
American practice in purifying dilute sewage, after 
only a short detention in settling tanks, when aided 
by flocculation and the use of coagulants, Mr. Shenton 
considered that the difficulties of purification were 
increased in many works by allowing solids to remain 
on filter screens, and in settling tanks, until they 
became septic ; he advocated mechanical flocculation, 
with or without chemical treatment. A reduction of 
from 15 per cent. to 30 per cent. of the oxygen demand 
resulted from a study of paddle speeds and periods of 
stirring adopted in American works using mechanised 
chemical treatment. With the Dorr mechanism, in a 
settlement period of 3-8 hours, there was a gain of 
50 per cent. over simple settlement, while the B.O.D. 
reduction was greater. By the Guggerheim process 
in Connecticut, the B.O.D. was reduced to three parts 
per 100,000, while the suspended solids were uced 
to five parts per 100,000; this from raw sewage 
containing 45 parts per 100,000 of suspended matter 
with a B.O.D. of 30 parts per 100,000. 





MoperN Roav MATERIALS. 
On Tuesday morning a meeting was under the 
auspices of the Society of Chemical Industry, Mr. A. J. 
Lyddon, M.Inst.C.E., of the Roads Department of the 
Ministry of Transport, being in the chair. A paper on 
‘** Materials Used in Modern Road Construction ” was 
read by Mr. J. E. Swindlehurst, Borough Engineer and 
Surveyor of Hampstead. In a critical survey of recent 
research work, the author indicated the directions in 
which more information seemed to be desirable, and 
dealing first with concrete, he stressed the necessity 
for judicious selection of the most suitable aggregates. 
Provided they were clean and free from acids and 
other deleterious matter, most of the minerals locally 
available might safely be used if properly graded and 
eubic in structure to fill completely all voids. Sand, 
which could bulk as largely as 25 per cent., varied in 
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obtain the best mix, called for a specification of 
1:2}:4. Dealing with the importance of the water : 
cement ratio, it was interesting to note that with a 
ratio of 0-6 (expressed in terms of volume), the crushing 
strength was 4,800 Ib. per square inch at 28 days. 
With the ratio increased to 0-8, this strength was 
reduced to 2,900 Ib. per square inch, and at 1-2 it 
fell to 1,500 Ib. per square inch. Although somewhat 
difficult to place and to compact at 0-6, tests with 
the mixture were in progress employing mechanical 
vibration and tamping. On a census recently taken 
regarding the best design of concrete slabs, 86 per cent. 
of the authorities considered 8 in. to 10 in. of concrete 
necessary for main road work; 83-5 per cent. used 
reinforcement, 20 per cent. of that number using 
double reinforcement. Some 82 per cent. inserted 
expansion joints, the remainder employing the alter- 
nate-bay system of construction. Opinion appeared 
to be equally divided on the subject of one or two 
course work. Experimental work by the Ministry of 
Transport on the Colnbrook By-pass, only 20 ft. wide 
yet carrying the whole of its daily traffic, 16,000 tons, 
in single file in either direction, appeared to prove 
that a 6-in. slab of good quality, suitably reinforced. 
might suffice for the average arterial road, given a 
good subsoil. Waterproof paper used between the 
subsoil and underside of the concrete slab retained 
water in the slab and also reduced the keying effect, 
allowing concrete to expand and to contract more 
freely, thus minimising the risk of cracking. 
HiGHway ENGINEERING LaBoraTory Tests. 

“ Laboratory Testing in Highway Engineering ’’ 
was the subject of the next paper, which was read by 
Mr. F. C. West, County Surveyor’s Department, 
Hampshire. In this the author advocated treating 
such tests in a more serious manner than had usually 
been the case, regarding the establishment of a labora- 
tory as a most profitable investment on the part of 
any local authority. Prefacing his remarks on the 
steps necessary to improve matters by an allusion to 
the neglect too often displayed in enforcing specifica- 
tions of materials which had been drawn up with much 
care, the author stated that he would like to see equal 
attention devoted to those operations relating to road 
construction and maintenance which resulted from the 
combined action of materials, which, individually, had 
been the subject of severe tests during the process of 
preparation. The recent vesting of road control in 
authorities better able to establish their own labora- 
tories went part of the way towards attaining this 
object and, by way of example, reference was made to 
the laboratory established by the Hampshire County 
Surveyor, Lieut.-Col. A.C. Hughes. Mr. West regretted 
that now that the Ministry of Transport was responsible 
for the trunk-road system, they no longer possessed 
the laboratory which might have been so useful for 
control work, as well as for research. 

Enumerating the duties to be undertaken, the author 
proceeded to remark on the advantages to any authority 
maintaining a laboratory, in that it would be imme- 
diately available for the solution of any problems ; and 
the welcome likely to be extended by suppliers of ma- 
terial, to any establishment providing an additional 
check on the observations of their technical staff, 
would furnish safeguards against their liability for 
failures imputed to their material. Costs were also 
likely to be reduced by the adoption of organised 
standards of workmanship or methods of work brought 
about as a result of methods checked in the laboratory. 
In the utilisation of local materials for branch roads 
with very little traffic, a laboratory was likely to be 
most usefully employed in adapting methods to ensure 
the correct treatment. Again in the preparation and 
revision of specifications which provided a number of 
alternatives to suit local conditions an authority's 
laboratory could do excellent work, safeguarding 
quality of materials without irksome restrictions, and 
forming a liaison between the research laboratory and 
the road engineer, with the latter controlling the 
laboratory and not vice versa. In the development of 
highway engineering full-scale road experiments must 
play a large part and, in this, laboratory control could 
be of definite value in providing evidence based on a 
statistical basis. The enlargement of authorities and 
the increased number of scientifically-minded engineers 
justified the expense involved and regional laboratories 
could doubtless be arranged with a central co-ordinating 
laboratory equipped for complicated tests. 

(To be continued.) 











New Torn-Tasies oN THE LONDON AND Norrna- 
Eastern Ratuway.—In order to facilitate the use of 
locomotives of the Pacific and Green-Arrow t on 
the Great Central Section of the London and North- 
Eastern Railway, turn-tables having a diameter of 
70 ft. are to be installed at Marylebone and Leicester. 
These will be equipped with the vacuum tractor pre- 
viously described in these columns, by méans of which 
the locomotive is able to turn itself on the table, utilising 
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moisture content, and, in the author’s opinion, to 





the vacuum power of its brake equipment for the purpose. 











578 
LABOUR NOTES. 


Tue November issue of the Amalgamated Engineering 
Union’s Journal explains why the organisation has 
withdrawn from the Engineering Joint Trades Move- 
ment. The Movement was composed of the Amal- 
gamated Engineering Union, the National Union of 
Foundryworkers, and the unions affiliated to the 
Confederation of Engineering and Shipbuilding Trades. 
Mr. Little, the president of the Amalgamated Engineer- 
ing Union, was chairman of the central committee, 
and Mr. Fred. Smith, the general secretary, one of 
its two secretaries. The committee was originally 
appointed to conduct negotiations with the employers 
on the subject of the shorter working week, but subse- 
quently dealt with other questions as well. “ In 
consequence,” the statement continues, “ of our presi- 
dent being in America, your executive council requested 
that a deputy should be appointed in his stead 
view of the fact that a conference had been arranged 


ENGINEERING. 


course for the House to adopt was, in the Government’s 
opinion, to support the amendment. The second 
reading of the Bill was negatived by 134 votes to 133, 
and the amendment was carried by 130 votes to 122. 


A week ago, it was mentioned in these notes that 





at a London Regional Conference of the National 
| Savings Movement, Lord Mottistone had explained 
| thae in response to inquiries by employers as to how 
| the organisation could help them in operating their 
holidays-with-pay schemes, a plan had been devised, 
with the encouragement of Treasury officials, showing 
| how weekly sums allotted to employees for such purpose 
could be paid into national savings clubs approved by 
|} the movement, particularly to meet the cases of 
employees with broken times or changes of employ- 
ment. An official statement circulated by the National 





| which are available. An employer who establishes an 
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Industrial and Labour Information states that a 


Commerce and Industry of Rumania recently adopted a 
resolution relating to sickness, invalidity, old age, and 
survivors’ insurance of employers hard hit by the 
economie depression. After pointing out that the 
immediate consequence of the economic depression 
had been to reduce to ever-increasing poverty a con 
| siderable number of traders and manufacturers ; that 
a just social policy should protect the interests of al! 
| disinherited persons against risk, in the interests of 
| social peace and harmony; that the protection of 
| traders and manufacturers placed in difficulties as a 
| result of economic circumstances constituted a problem 
whose solution must no longer be postponed; and 
| that this protection can be conceived, in the present 
financial and other conditions of the economic situation. 
only in the form of a relief measure; the Assembly 





in | Savings Committee contains particulars of the facilities | gecided to instruct the board of directors of the Assoc ‘3 


| tion of Chambers of Commerce and Industry to mak 


t » Engineer Allied E rs’ Nations ve : , ' : >| . : " * 
with the Engineering and Allied Employers’ National | annual holiday for his staff and pays them during the | proposals, taking account of the discussions of the 


Federation to discuss the question of apprentices, 
hoys and youths. The nature of the reply to our 
request which was forwarded by the secretary of the 
Confederation of Engineering and Shipbuilding Trade 
Unions, and the total disregard for the extent to which 
our union was affected, caused your executive council 
to sever ita connection with this body oe 


\n editorial note in the same issue of the Journal 
deals with the subject of the union’s claim to negotiate 
with the employers on behalf of young workers. 

We are not unaware of the fact,” the writer says, 
“that influences were at work among these young 
people that were definitely injurious both to the union 
and to the industry. Exploitation of their grievances 
by outside bodies unfriendly to the union and seeking 
only to make trouble in the industry, has gone further 
in recent months than many realise, and the union has 
not taken up the question of negotiating on behalf of 
appren ices, boys and youths, to have its action inter- 
fered with in any way by these mischievous outside 
agencies. We appeal, therefore, to our members 
generally to assist the union in enrolling all these young 
people in our organisation and instilling into them 
the principles of loyalty, discipline and unity which 
our older members have learned by hard experience 
to be the only way to successful trade union organisa- 
tion. We already have many thousands of them in 
the union. Arrangements are being made for a recruit- 
ing campaign to bring in the remainder.” 


In October, the Home branch membership of the 
Amalgamated Engineering Union increased from 
284,688 to 292,485, and the Colonial branch membership 
from 31,033 to 32,033. The number of members in 
receipt of sick benefit increased from 3,026 to 3,334, 
and the number in receipt of superannuation benefit 
from 13,872 to 13,876. The number in receipt of 
donation benefit decreased from 1,563 to 1,555, and 
the total number of unemployed members increased 
from 5,533 to 5,667. 

According to the latest official report of the organisa- 
tion, there was an increase of 145 in the membership 
of the United Patternmakers’ Association in October. 
The total membership is now 11,197. The number of 
unemployed members, however, increased during the 
month from 103 to 121, plus one member * on dispute.’ 
* While we regret,” Mr. Findlay, the general secretary, 
says, “the increase and the tendency indicated, our 
thoughts are more with those members who have been 
discharged, and we trust it may only mean for them a 
transition from one job to another. We recognise, 
of course, that to have less than | per cent. of unem 
ployment for more than a year now is something 
to be thankful for, and, if it could continue, we should, 
indeed, be very happy and exceedingly fortunate.” 


In the House of Commons on Friday last week, the 
Annual Holiday Bill came up for second reading. The 
purpose of the measure was to secure recognition by 
Parliament of the sight by law of British workers to 
holidays with pay. The following amendment was 
moved and seconaed :-—‘* That this House, while 
welcoming the development of the practice of granting 
holidays with pay by voluntary agreement, considers 
that further information is required on the whole 
problem and cannot assent to the second reading of a 
Bill while a departmental committee is investigating 
the relevant facts and has not yet reported.”’ Mr. 
Butler, Parliamentary Secretary to the Ministry of 
Labour, said that the only question which concerned 
the House was the practical one of deciding upon the 
manner in which holidays with pay might be assured 
for the greatest number of workpeople. It was not, 
he suggested, a question of deciding there and then 
whether they were in favour of a compulsory system 
or a system of voluntary agreement. The wisest 


| period will hope, it is stated, that they will use the 
| opportunity to seek healthy recreation. That is, in 
| the opinion of the Committee, scarcely possible in 
| many instances unless the wages for the holiday period 
|are augmented by the personal savings of the staff. 
| Many firms may, therefore, it is suggested, think it 
desirable to establish holiday savings clubs for em- 
ployers. The services offered by the National Savings 
Committee may also, it is suggested, prove of interest 
to firms which provide a holiday pay allowance by 
adding weekly contributions to the employees’ savings. 
These contributions can now be deposited in the Post 
Office Savings Bank or a Trustee Savings Bank, 
provided that facilities are also given for the addition 
of personal savings by the employees. 


Reports received by the United States Iron and Steel 
Institute indicate that this year, approximately 300,000 
| Wage earners in the steel industry have been conceded 
| holidays with pay. The figure of 300,000 represents 
90 per cent. of the industry’s workers. The estimated 





12,000,000 dols. Steel Facts, the official organ of the 
United States Iron and Steel Institute, says :—** The 
vacation plans in a few companies provide that a few 
employees may have the option of receiving extra pay 
in place of a vacation. About 35 per cent. of the men 
employed in those companies and eligible for vacations 
chose to remain at work and draw the vacation pay.” 


At the annual general meeting of the Central Board 
of the Shipbuilding Employers’ Federation, which 
was held in Edinburgh on Friday of last week, Mr. 
F. C. Pyman, managing director of Messrs. Wm. Gray 
and Company, Limited, West Hartlepool, was elected 
president for the coming year in succession to Mr. 
F. E. Rebbeck, chairman of Messrs. Harland and Wolff, 
Limited, Belfast. Mr. John Elliot, of Messrs. Mount- 
stuart Dry Docks, Limited, Cardiff, and Mr. A. M. 
| Stephen, of Messrs. Alexander Stephen and Son, 
| Limited, Linthouse, Glasgow, were re-elected vice- 
| presidents, and Mr. Henry Main, managing director of 
| Messrs. The Caledon Shipbuilding and Engineering 
| Company, Limited, Dundee, was appointed junior 
vice-president to fill the vacancy caused by the election 
of Mr. Pyman to the presidency. Mr. F. W. Dugdale, 
of Messrs. S. P. Austin and Son, Limited, Sunderland, 
was appointed chairman of the Conference and Works 
Board, with Mr. I. G. Stephen, of Messrs. Alexander 
Stephen and Sons, Limited, as vice-chairman. 





A communication received by the International 
Labour Office at Geneva states that new regulations 
concerning working conditions in Japanese factories 
directly owned by the Army have been issued. They 
provide for a new classification of the workers, revision 
of the minimum age for admission to employment in 
factories, and restriction of overtime. As a rule, it 
is stated, working hours are limited to 10 in the day, 
including a rest period of one hour. Special considera- 
tion is given to young persons under 16, whose working 
hours are limited to nine in the day including a rest 
period of half an hour, as provided in the old regulations. 
With regard to overtime, the new regulations provide 
that it shall not exceed two hours a day, thus limiting 
daily working hours to a maximum of 12. The new 
regulations also provide that the day following all-night 
employment shall be a rest day, and reporting for 
work as usual is prohibited. The maximum number 
of working hours per day for women and young persons 
under 16 has been fixed at 11, including a rest period 
of one hour, and their employment between 10 p.m. 
and 5 a.m. has been abolished. The number of rest 
days per month is two, as in the old regulations. The 
new regulations also allow four days’ leave of absence 
as holiday during the year, and although wages will 
not be paid for these days, they will not be reckoned 
| as “‘ absences ” from work. 





cost of the concession during the current year is| 


| Assembly, with a view tothe preparation of a prelimin 
|ary draft of a legislative decree for the provision of 
relief to traders and manufacturers seriously affected 
| by economic circumstances. It was further resolved 
| to instruct the board of directors to submit proposals 
| based on the resolution to the Ministry of Industry and 
Commerce, with a view to the preparation of a Legis 
lative Decree for the assistance of traders and manu 
| facturers. Vig fF 

| The Division of Statistics and Information in the 
lint of New York Department of Labour mentions, 





in the course of its enumeration of industrial fatalities 
in September, that there were nine deaths due to elec. 
trocution. Six linesmen employed by electric-light 
companies came in contact with high-voltage wires, 
| and a seventh was electrocuted in attempting to rescue 
} one of the six. A railway-track worker came in con 
tact with a third rail and a coalhandler with a live wire 
Explosions were responsible for four deaths ; one ina 
| gas plant killed two operators, while a dynamite blast 
and the explosion of an oil burner fatally injured two 
others. Burns from a welding charge, a hot pipe, a 
kettle of grease and a cleaning fluid that ignited, 
proved fatal in four cases. 








This week a census of America’s unemployed, o1 
partly unemployed, workers is being taken under the 
auspices of the United States Government. According 
to the Monthly Journal of the International Association 
of Machinists, postcards containing 14 questions have 
been distributed to 31 million homes. The cards contain 
a special message from President Roosevelt, explaining 
that Congress directed him to take the census and 
emphasising the importance of the enumeration being 
‘complete, honest and accurate.” If given the facts, 
Mr. Roosevelt says, he will try to use them for the 
benefit of all who need and want work and do not know 
how to get it. The census is, of course, voluntary. 
“ For years,” the Journal says in an editorial note, 
“‘ the number of unemployed has been largely a matte! 
of guesswork. Heretofore, the figures furnished by the 
American Federation of Labour have been considered 
the most accurate, although they have differed from 
those supplied by other agencies as much as more than 
one million. While the census to be taken may not 
prove to be 100 per cent. accurate, it is the intention 
of the census administrator to make it approximately 
so. In order to do this . . . selected areas will be 
canvassed by postal service employees in a house-to- 
house manner to fix the number of employees in this 
area. This test will encompass about | per cent. of the 
total population of the nation, and should prove 4 
yard stick by which to test the accuracy of the census 
Inasmuch as no one will know in advance the identity 
of the test areas, the accuracy, honesty and frankness 
seem assured.” 

The Mexican Department of Labour has begun an 
enquiry with the object of ascertaining the exact 
duties of foreign technical workers who were permitted 
to reside in Mexico for the purpose of carrying out, 1 
various undertakings, work which could not be done 
by Mexican nationals. The Social Welfare Office 
of the Department of Labour has, therefore, sent ® 
questionnaire to all undertakings employing foreign 
technical or skilled workers in order to discover ™ 
each case whether the continued presence of the experts 
is still justified and whether they are keeping theit 
promise to teach their respective trades to Mexican 
workers. 








Tae American Wetpine Socrery.—At th 7 
annual meeting of the American Welding Society, — 
in Atlantic City, New Jersey, on October 18, the Lincol 
Gold Medal was presented to Mr. T. M. Jackson, ° 
Messrs. Sun Shipbuilding and Dry Dock Company 
Chester, Pennsylvania, the author of the paper ~ Welding 
in Tanker Construction,” published in the October 
number of the Journal of the Society. 
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Fiat G.50 


INTERNATIONAL AERO EXHIBITION 
IN MILAN. 


Tue development of the Italian aircraft industry 
during the last two years has been effectively illus- 
trated by the second International Exhibition held in 
Milan from October 2 to October 17, the first exhibi- 
tion having been held in 1935. The space occupied 
by the 422 exhibitors at this year’s exhibition was 
21,500 sq. m. (231,500 sq. ft.), as compared with 
17,427 sq. m. (187,500 sq. ft.) occupied by 333 exhibitors 
in 1935. Of the 422 exhibitors this year, 238 were 
foreign firms, 16 European and American countries 
being represented. After a collective exhibit by Italian 
aircraft manufacturers, the German exhibits were the 
most numerous, occupying a space of 2,125 sq. m. 
(22,900 sq. ft.), and these were followed by the British 
exhibits, which included a Miles-Whitney Straight 
Special machine construct-d by Messrs. Phillips and 
Powis Aircraft, Limited, Woodley Aerodrome, Reading. 
This machine is fitted with a 130-h.p. de Havilland 
Gipsy Major engine. Aircraft were also shown by 
Czechoslovakian and American manufacturers, and 
engines, instruments, accessories, materials, &c., were 
shown by many other countries. The exhibition was 
held in the Sports Palace of the Milan International 
Fair, the central hall being occupied by large machines, 
and the sides by smaller machines, while engines, 
struments, and accessories were located in a corridor 
surrounding the central hall. Navigating instruments, 
Wireless and other electrical apparatus, safety devices, 
photographic surveying cameras, and similar apparatus 
were exhibited on an upper floor of the building. 

An exhibit of the Ital an Air Ministry was arranged 
to illustrate experimental work carried out in connec- 
tion with military aircraft, and included some of the 
“pparatus employed at the Aeronautical Experimental 
Establishment at Guidonia. Models were shown of the 
wind tunnel and experimental tank and also of 
‘pparatus for measuring the aerodynamic forces on the 
Wings of aircraft in flight. Another section of this 
exhibit illustrated apparatus for communication with 
aircraft and for supplying pilots with meteorological 
data. Portable wireless transmitting and receiving 
*quipment, as used by the Italian Air Force in Northern 
Africa, was also shown. Other items of interest were 


& workshop carried on three lorries and equipped with 
tools for the construction of all the wooden members 





CHASING AEROPLANE. 


The products of the Italian aircraft industry exhibited 
included several new types of machines for military 
and civil aviation. Notable exhibits were the Breda 82 
bomber, constructed by Messrs. ‘lhe Societa Italiana 
Ernesto Breda, and the Breda 65 fighter, constructed 
under licence by Messrs.Caproni Vizzola,S.A. The Breda 
bomber, which is fitted with Fiat A.80 R.C.41 engines 
developing an aggregate of 2,000 h.p., has a wing span 
of 21 m. (68 ft. 11 in.), a length of 14 m. (45 ft. 11 in.), 
a height of 4-5 m. (14 ft. 9 in.), and a load capacity of 
3,200 kg. (7,055 Ib.). It has a maximum speed of 
450 km. (280 miles) per hour at altitude and a landing 
speed of 130 km. (81 miles) per hour. The fighting 
machine is a single-seater monoplane with a wing span 
of 12-10 m. (39 ft. 8 in.), a length of 9-3 m. (30 ft. 6 in.), 
a height of 3 m. (9 ft. 10 in.), and a load capacity of 
550 kg. (1,213 Ib.). It is fitted with an Isotta Fraschini 
engine of 900 h.p., giving a speed of 410 km. (255 miles) 
per hour at altitude and a landing speed of 110 km. 
(68 miles) per hour; machine guns are mounted in 
the wings. 

The Fiat BR.20 bomber, also shown, and illustrated 
in Fig. 1 on this page, has the following main dimen- 
sions : Span, 21-5 m. (70 ft. 7 in.); length, 16-1 m. 
(52 ft. 10 in.); and height, 4-4 m. (14 ft. 5 in.). Its 
load capacity is 3,600 kg. (7,937 lb.), and the power 
plant, which is the same as that of the Breda bomber, 
gives a maximum speed of 430 km. (267 miles) per 
hour and a landing speed of 120 km. (75 miles) per hour. 
Three-bladed variable-pitch airscrews are fitted. The 
armament of these machines is mounted in turrets with 
hydraulic control, and arrangements are made for 
firing totherear. Another interesting military machine 
shown was the G.50 chaser, built by Messrs. Fiat 
Costruzioni Meccaniche Aereonautiche S8.A., Marina 
di Pisa; a photograph of it is reproduced in Fig. 2. 
This machine, which is of all-metal construction, has a 
span of 10-736 m. (35 ft. 3 in.), a length of 7-8 m. 
(25 ft. 8 in.), a height of 2-96 m. (9 ft. 9 in.), and a load 
capacity of 430 kg. (948 Ib.). It is fitted with a Fiat 
A.74 R.C.38 engine developing 840 h.p., giving a 
maximum speed of 470 km. (292 miles) per hour and a 
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and a height of 5-1 m. (16 ft. 9 in.). The power plant 
consists of two Piaggio P.XI R.C. 40 engines developing 
2,040 h.p. together; the theoretical ceiling is 8,000 m. 
(26,200 ft.). A retractable undercarriage is fitted on 
this machine. 

An exhibit of particular interest among the com- 
| mercial machines was the Fiat G.18, which has been 
| specially designed for use on important air lines. The 
| machine, which is shown in Fig. 3, on page 580, is capable 

of carrying 18 passengers with a crew of three at a 
cruising speed of 340 km. (211 miles) per hour, and at 
this speed has a range of 1,500 km. (930 miles). The 
wing span of the machine is 25 m. (82 ft.), the length 
18-81 m. (62 ft. 3 in.), the height 5-015 m. (16 ft. 5 in.), 
and the weight empty is 7,200 kg. (15,873 Ib.). The 
| useful load is 3,600 kg. (7,936 lb.), making the weight 
of the machine fully loaded 10,800 kg. (23,810 Ib.). 
| Since the wing area is 88-266 sq. m. (950 sq. ft.), the 
| loading works out at 122 kg. per square metre, or 25 Ib. 
| per square foot. Two Fiat A.80, R.C.41 engines are 
| fitted, each capable of developing 1,000 h.p. at 4,100 m. 
| (13,450 ft.) and driving three-bladed Fiat variable-pitch 
| airscrews. These give a maximum speed of 400 km. 
| (248 miles) per hour at 4,650 m. (15,250 ft.), the landing 
speed, with flaps, being 110 km. (68 miles) per hour. 
With two engines in use the ceiling is 8,700 m. (28,500 ft.) 
and with one engine only it is 4,700 m. (15,400 ft.). 
| The rate of climb is 10 minutes 25 seconds to 3,000 m. 
| {te40 ft.) and 19 minutes 10 seconds to 5,000 m. 
| 








(16,400 ft.). 
Another commercial machine shown was the Savoia 
| Marchetti 8.83, which is a monoplane fitted with a 
| retractable undercarriage and capable of carrying 10 


TasBLe I.—Particulars of Fiat Aero Engines 


| Se eee a 

| | | 

A.80, R.C.20.| A.80, R.C.41. 
| | | | 


Number of cylinders 


| 
A.74, B.C. 38 
and 
A.74,R.C.1.38. 


Designation 





in two planes 18 18 14 
Total capacity, litres | 45-720 45-720 31-250 
Normal altitude of | 

|} Operation, metres. .! 2,000 4,100 3,800 

Do. do. feet.. 6,560 13,450 12,450 

| Horse power de- 

veloped at normal 

| altitude s 1,100 1,000 840 
Engine speed at / 

normal altitude, | 

r.p.m. oje —~ 2,100 2,100 2,400 
Horse power at | 

ground level, ot 1,200 | 1,000 890 
Engine speed at | | | 

ground level, r.p.m. 2,200 | 2,200 | 2,520 
Fuel consumption at | 

maximum power— | 

Grammes per | 
h.p.-hr. aol 270 270 270 
Lb. per h.p.-br... .! 0-595 0-595 0-595 
Fuel consumption at 
cruising speed— 
Grammes per 
h.p.-hr. : 200 220 230 
Lb. per h.p.-hr.. . 0-44 0-484 0-506 
Weight of engine 
complete, kg. : 725 725 570 
Do. do. Tb.. 1,598 | 1,598 1,257 
| | 
passengers. The power plant consists of three Alfa 


126 R.C. 34 engines developing a total horse-power of 
2,250 and giving the machine a maximum speed of 
435 km. (270 miles) per hour. An interesting feature 
of this machine is that air-conditioning equipment is 
provided to keep the air in the cabin at a constant 
temperature. In addition to the commercial passenger- 
carrying aeroplanes exhibited, several machines suitable 
for private touring were shown, one of this type which 
may be mentioned being the Breda 79S machine. 
This has a wing span of 11-65 m. (38 ft. 2 in.), a length 
of 7-60 m. (24 ft. 11 in.), and a height of 1-97 m. 
(6 ft. 6 in.). It is fitted with an Alpha 115 engine 
developing 190 h.p. to 210 h.p., giving a maximum speed 
of 260 km. (162 miles) per hour and a landing speed of 
75 km. (47 miles) per hour. The useful load carried ig 
450 kg. (992 Ib.), and the theoretical ceiling is 4,500 m. 
(14,750 ft.). 

The most important exhibit of aero engines was that 
of Messrs. The Fiat Company, Turin, who are now 
trying out a new 18-cylinder air-cooled radial engine, 
known as the Fiat A.82 R.C., capable of developing 
1,500 h.p. It is stated that the increased output is 
due to an increase of 75 per cent. in the cooling surface, 
as compared with an earlier model developing about 
1,000 h.p., and that no other alterations have been 
made. Particulars of other engines shown by Messrs. 
The Fiat Company are given in Table I. A photograph 
of the back of one of the A.74, R.C.38 14-cylinder 





landing speed of 118 km. (73 miles) per hour. Special 
attention has been given in the design of this machine 
to ensure the least possible obstruction to the pilot’s 
field of vision. One other military machine, which 
may be referred to before passing on to the commercial 
types, was the P.32 bomber constructed by Messrs. 





of aircraft, a portable photographic laboratory, and 
rgency car for use in accidents. | 


an eme 


Piaggio and Company, Genoa. It has a wing span of 
18 m. (59 ft. 7 in.), a length of 16-3 m. (53 ft. 6 in.), 





engines is reproduced in Fig. 4, on page 580, and from 
this an idea of its general arrangement can be obtained. 
Aero engines were also shown by Messrs. Isotta 
Fraschini and Messrs. Piaggio and Company. It is 
understood that several firms are engaged in the 


development of lighter and more powerful petrol engines 
and a 
connection with the proposed Italian transatlantic 


of new types of Diesel engines for use in 
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Fig. 3. Friar G.18 Atm Liner. 


services. The German exhibits, in addition to a 
number of bombing, passenger-carrying and fighter 
machines, showed several examples of Junkers heavy- 
oil aero engines, including the well-known Jumo 205, 
which has a maximum output of 600 h.p. at 2,200 r.p.m. 
While referring to the German exhibit mention may be 
made of the photographic apparatus shown by Messrs. 
Askania Werke A.G., which included a camera with 
t long-focus mirror objective and a multiple camera 
having 12 objectives arranged in a circle. By means 
of a motor-driven rotating shutter, it is claimed that 
short a8 ,.oy599 second can be made, so 
that phenomena of extremely short duration can be 
photographed. The British exhibit, in addition to the 
Miles-Whitney machine previously mentioned, included 
examples of special steels, chemical products, naviga- 
tion apparatus, &c., and the American exhibit included 
i Stinson Reliant touring machine for five passengers, 
titted with a Wright engine of 285 h.p. 

It may be noted, in conclusion, that the Italian 
sireraft industry is being developed not only to supply 
the country’s own requirement, but also with a view 
to augmenting its export trade. This is of particular 
economic importance to Italy, since many of the raw 
materials for aircraft construction, especially those 
for the production of light alloys, are found within its 
borders. It is understood that orders for aircraft 
from several foreign countries are now being executed 
and that negotiations for others are in progress. As 
on indication of the growth of the industry in Italy 
it may be mentioned that a number of firms have 
commenced to manufacture aircraft, aero engines, &« 
within recent years, in addition to the older established 
concerns, such as Messrs. Isotta Fraschini, Messrs. Fiat, 
Messrs. Caproni, Messrs. Cantieri Riuniti dell’ Adriatico, 
&c. The following are some of the newer aircraft firms 
referred to: Messrs. ** Reggiane * Officine Meccaniche 


exposures as 


Italiane, Reggio d’E nilia; Messrs. Compagnia Nazi 
onale Aeronautica, “ C.N.A.,” Rome; Messrs. Avio 
Industrie Stabiensi, Castellammare di Stabia ; Messrs. 


\eronautica Umbra 38.A., Foligno; Messrs. Societa 
Anonima Bacinie Scali Napoletani, Naples ; Messrs. 
S.A. Officine Moncenisio ; and Messrs. Officine di Savi 
uliano. The latter have just re-opened shops which 


were built during the war and afterwards closed down 





Tux Insrrrure or TRansPort The Council of the 
institute of Transport has awarded the Railway-Opera- 
ting Medal to Mr. C,. E. R. Sherrington ; the Road-Trans- 
port Medal to Mr. G. F. Bilbrough ; the Road-Transport 
(Passenger) Medal to Mr. A. E. Kirkus; the Dock and 
Harbour Gold Medal to Sir Lionel A. P. Warner; and the 
Coastwise Shipping Medal to Mr. M. Arnet Robinson 


All these awards are in respect of the 1936—37 session. 


| of the National Research Council of the United States. 


| the Board, held at Washington in November, 1936, were 
| published recently,t and we give below a summary of 





Fie. 4. 


ROAD RESEARCH IN THE 


UNITED STATES. 

IN a recent issue of this journal,* we gave an 
account of some of the subjects discussed at the 
Fifteenth Annual Meeting of the Highway Research 
Board. This Board forms a section of Engineering and 
Industrial Research, which is one of the main divisions | 


The Proceedings of the Sixteenth Annual Meeting of 


some of the contributions of general interest and 
applicability. 

One of the contributions from the Department of 
Highway Transportation Economics was ‘“ Gasoline 
Consumption, Tyre Wear and Coefficients of Friction 
on Various Road Surfaces,” by Professor R. A. Moyer 
and Mr. H. W. Tillapaugh. The test car used was a 
six-cylinder 1932 Studebaker coupé, with 5-50-in. by 
18-in. four-ply balloon tyres. Before making the | 
tests. 11,800 miles were run to remove mould fillets 
and other external features that might effect wear in 
the early life of the tyres, also wheel alignment was 
checked and the wheels moved from front to back and 
from near-side to off-side at about every thousand 
miles. The total weight including driver and observer 
was 3,500 lb.—1,760 lb. on the rear wheels and 1,740 Ib. 
on the front wheels. The tyre pressure was kept at | 
35 lb. per square inch, because it was found that at | 
this pressure the wear of the tread was fairly uniform. | 
Standard driving speeds of 33 m.p.h. and 52 m.p.h. 
were adopted. In the course of making the tests the | 
car travelled 16,323 miles. Carefully conducted fuel | 
consumption tests over one or two miles were found to | 
yield as much information as those made over long | 
courses in traffic ; the figures were very consistent and 
rarely exceeded 0-5 mile per gallon. The greatest 
mileage was obtained on the Portland cement concrete | 
surface, followed closely by the rock asphalt, penetra- 
tion macadam and oiled gravel. Untreated gravel 
gave approximately 10 per cent. less mileage per gallon | 
than the Portland-cement concrete. The relative | 
difference in fuel consumption due to running at| 
33 m.p.h. and 52 m.p.h. was fairly constant for all | 
types of road surface; the higher speed caused a 
reduction of 22 per cent. in mileage. The effects of 
speed on operating costs far outweighed those due to 
varying types of hard road surfaces. Oil consumption 
at 52 m.p.h. was about five times greater than that at | 





* See ENGINEERING, vol exliii, page 567 (1937). 
t Highway Research Board Proceedings of the Sixteenth | 
Annual Meeting Edited by Roy W. Crum. Washing- 


‘ton, D.C 
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33 m.p.h. Tyre wear was measured by a depth gang: 
and provided an accurate method of determining it 


| on all types of road surfaces except an untreated 
|gravel on which pitting of the tread reduced the 


accuracy of the measurements. The authors concluded 
that to obtain consistent results, 1,000 miles of travel 
were required between each set of tread wear readings ; 
while the wheels should also be changed as previousl) 
mentioned. The most consistent results were obtained 
on the Portland-cement concrete and the sandstone 
rock asphalt, each of which had about the same amount 
of wear at 33 m.p.h. and at 52 m.p.h. The greatest 
wear was experienced on the untreated gravel, the 
wear at 33 m.p.h. being 2-7 times that on the concrete 
surface at the same speed. The wear when travelling 
on the Portland-cement concrete and on the rock 
asphalt at 52 m.p.h. was 2-7 times the wear at 33 m.p-h 
On the untreated gravel, the wear was practically the 
same at each of these speeds. At 33 m.p.h., the weat 
on the rear tyres was double that on the front on 
hard surfaces, but was equal on the untreated gravel 
At 52 m.p.h., the wear on the rear tyres was about 
double that on the front, on all types of surface. The 
wear on the oiled gravel in hot weather with excess 
asphalt glazed over its surface was one-half to one-third 
that obtained on the Portland cement concrete. Wear on 
oiled gravel in cool weather was about two-thirds that 
obtained on the Portland-cement concrete, the weat 
on the latter remaining practically unchanged within 
the temperature range prevailing from July to October 
Tyre wear on the right side was 30 per cent. greater 
than on the left side, largely due to the effect of the 
crown. The estimated mileage for the life of the tread 
on these tyres in actual service at 52 m.p.h. was 
12,400 for untreated gravel, 14,750 for sandstone rock 
asphalt, 15,600 for Portland-cement concrete, 22,800 
for penetration macadam, and 42,550 for the oiled 
gravel with the excess asphalt on the surface. The 
coefficients of friction on the oiled gravel with the 
excess asphalt were dangerously low when wet and 
fairly low even in the dry condition. The surfaces 
with a “sandpaper” finish when compared with the 
coarse open-textured types provided considerable extra 
protection against skidding at no extra expense In 
tyre wear. 

In the Report of the Project Committee on Relation 
of Curvature to Speed, Mr. Joseph Barnett contributed 
a paper on “Safe Side Friction Factors and Super 
elevation Design.” In Part I of this contribution 
about 900 road tests were reported, dealing with 
curvature, superelevation and the speed at which side 
pitch was first felt. The author assumed that an imple 
margin of safety existed when a vehicle moved round 
a curve at the minimum speed at which sid pitch 
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suggestion was made that superelevation should be 
designed to counteract centrifugal force for a speed of 
three-quarters of the designed speed of the highway. 
It was claimed that this practice would help the slower 
moving vehicles, without penalising the faster traffic. 
In the discussion, Mr. E. R. Haile, Junr., of the United 
States Bureau of Public Roads, pointed out that this 
assumption of safe margin was only valid within a 
narrow range of speeds around 45 m.p.h.; at lower 
speeds the margin was unnecessarily large, while at 
higher speeds it was too small. Professor R. A. Moyer 
of Iowa State College, agreed in general with the 
conclusions of Mr. Barnett. He believed that the | 
curves should be designed for a maximum speed nearly 
as great as that of the highway on the straight, because | 
the unexpected should not be introduced to surprise | 
the driver. He considered that a coefficient of friction | 
of 0-04, which is a value used by some designers, was | 
excessively low because his tests showed that more | 
reliance was put on friction than on superelevation to 
drive safely round curves. The maximum super- 
elevation that could be used where snow or ice was | 
likely to cover the roads was about 1} in. per foot, | 
which was equivalent to a slope of one in ten, or a| 
coefficient of friction of 0-10. 

A paper on “ Snow Control by Tree Planting ” was 
contributed by Mr. E. A. Finney, Assistant Professor | 
of Civil Engineering, Michigan State College ; this was | 
a study of the various trees and shrubs suitable for | 








Director, Research Bureau, National Paving Brick 
Association, gave further comments on the behaviour 
of the fillers. Four asphalt fillers (one from a mid- 
Continent crude, a similar one of heavier consistency, 
and two others, similar but from a 100 per cent. 
asphaltic-base crude) exhibited, the authors said, 
considerable exudation. Two blended asphalts of the 
low-temperature susceptibility type were in excellent 
condition. A mastic filler was heavily exuded in spots 
due to lack of uniformity. The plasticised sulphur 
fillers were satisfactory, except that one of them had 
a persistent undesirable odour. The Portland-cement | 
grout section was in a satisfactory condition, except | 
for several areas in which the bond was broken between 
brick and filler. The bituminised-grout section was 
unsatisfactory due to several large areas in which the 
filler has been crushed and lost. Six special pitch | 
fillers were unsatisfactory, but a seventh was in good 
condition and practically free from exudation. To 
obtain some definite information on temperatures in 
brick, filler and concrete base, 17 thermocouples were 
permanently installed. It had been found that while 
the temperature of the brick surface course might, 
under a bright sun, rise many degrees above the air 
temperature, the maximum temperature of the concrete 
base would not greatly exceed the maximum air 
temperature. A survey of the Carroll County Experi- 
mental Brick Road Project revealed some additional | 
cases of longitudinal and transverse cracking. 

Tests to show the advantage of using vibration when 





snow barriers, and presented a discussion of planting | bonding fresh to hardened concrete or to steel rods 
arrangements used for wind breaks and a summary | were described by Professor M. O. Withey, University 
of the results obtained by using model trees in a wind | of Wisconsin, under the title “ Bond of Vibrated 
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Sidery and Evans, the steels will then absorb nitrogen, 
and will harden to an extent depending upon their 
chemical composition. Tests have shown that it is 
an advantage in the treatment of austenitic steels to 
raise the nitriding temperature above the usual one of 
460 deg. to 500 deg. C. employed for low-alloy steels, 
owing to the greater difficulty of nitrogen penetration 
into the highly alloyed steels. 

While satisfactory results have been obtained by the 
hydrochloric-acid method of treatment prior to nitrid- 
ing, probably the most widely used method in Britain 
is that of copper-plating the surfaces by electro- 
deposition, after a preliminary pickling of the steels in 
sulphuric acid.* The chief application of the latter 
method is for the nitriding of austenitic chromium - 
nickel-tungsten heat-resisting steels, a process which is 
now a routine production operation for the hardening 
of the stems of aero-engine valves, &c. The treat- 
ment overcomes the former difficulties which arose 
from the low Brinell hardness of the steels. The 
advantages obtained by nitriding are the reduction of 
excessive wear of the stem and valve guide,t thus 
increasing appreciably their service life, while, in 
addition, the bearing properties of the valve in contact 
with the guide are improved. The above method of 
nitriding is also used for hardening the surface of liners 
for aero-engine cylinders, when these are made of 
austenitic steel. In view of the commercial interest of 
certain nitrided austenitic steels, the author has 


| carried out these further experiments dealing with the 


copper-plating method and the more recently developed 
} hosphate method,t for the treatment of various steels 
before nitriding. The hydrochloric-acid method has 








tunnel. Windbreak plantings could, the author said, | Concrete”; the author concluded that the proper use 


be classified under multiple-row barriers or double-row 
barriers, and might contain all conifers or all deciduous 
trees ; in Some cases a mixture of the two was employed. 
Spacing varied from 4 ft. to 25 ft. apart, and the rows 
Numerous investigators claimed 


from 5 ft. to 20 ft. 
that the effective area of a wind barrier was from 


10 to 50 times the height, the wide variation being 


no doubt due to the many factors existing within the 
barrier, such as spacing and habit of growth. An 
average distance of 15 times the height was obtained 
from wind tunnel tests, using model trees. Though 


very little use had been made of flowering shrubs for 


snow barriers, there was no reason why they could 


not be employed ; they should be very hardy, have | 


strong flexible branches to withstand high winds, snow 
and ice deposits, be tolerant to sun or shade and grow 
under adverse soil and climatic conditions. A list of 


48 suitable shrubs was given with illustrations of | 
various types, and the factors to be considered when | 


designing the barriers were outlined. 

From the Department of Materials and Construction 
came a “ Report of Project Committee on Durability 
of Concrete as Affected by the Cement.” 


ascertain the relative resistance to freezing and thawing, 
and to certain other influences, of several commercial 
Portland cements of different composition. The 
report contained a mass of data from which emerged 
certain findings, among which was the conclusion that 
tate of freezing appeared to have a pronounced effect 
on the resistance of mortars to freezing and thawing, 
but how far below the freezing point of water the 
critical range extended was a matter for further experi- 
ment. While some testing organisations had investi- 
gated these freezing and thawing tests, others have 
concentrated on accelerated soundness tests on which 
Mr. W. J. Emmons presented a paper, entitled “ The 
Present Status of the Sulphate Crystallisation Test for 
Soundness of Aggregates.” In this the author pointed 
out that the conditions under which the freezing and 
thawing tests were to be carried out had not been 
standardised, so that results were difficult to interpret 
and correlate. The second type of test was similar in 
conception, but solutions of salts were substituted for 
Plain water. A complete test consisted of a number 
of exposure cycles o soaking, during which time the 
solution was supposed to penetrate and saturate the 
aggregate particles, and drying at an established 
temperature, when the salt was precipitated, the 
crystalline pressure producing stress corresponding with 
that set up by freezing water. It was felt that the 
test must be more thoroughly investigated before it 
could be generally used to govern specifications ; that 
the two salts, magnesium sulphate and sodium sulphate, 
Were equally satisfactory ; that the test should not be 
= for purposes of rejection unless, under well-defined 
we conditions, positive correlation with service 
aviour had been established; that failures of 
eeree 1tes in the soundness test should be regarded as 
4 arning, but that well authenticated records of 
service behaviour should be given greater consideration 
in determining acceptability. 
on ae year’s experience ‘was noted concerning 
et nena brick road built in Ohio in 1933 and 
Mr — = . the Fifteenth . Annual Proceedings. 
rN a sitehiser, Chief Engineer, Bureau of Tests, 
partment of Highways, and Mr. H. Z. Schofield, 





of vibration would produce a good bond in such cases. 
| With the object of making needed improvements in 
| Specifications for bituminous materials that would 
| ¢nsure protection against weathering, Messrs. E. O. 
Rhodes and H. E. Gillander, of Messrs. The Koppers 
Company, carried out some tests on the effects of 
evaporation, oxidation, polymerisation, water and 
light on tar road materials, which were described in a 
joint paper entitled “The Testing and Use of Road 
Tars.” The authors found that evaporation was the 
most important factor, with oxidation playing a minor 
role; polymerisation, water and light were relatively 
unimportant in the weathering of road tar. 











FURTHER EXPERIMENTS ON THE 


CHROMIUM AND 
STEELS.* 

I By B. Jones, M.Se., F.C. 

| Recent developments in the nitriding process for 


| ing the process to steels of various compositions other 
| than the chromium-aluminium type of steel discovered 
by Fry. The author has investigated the nitriding 
properties of commercial steels of many types,t and 
has reported on the characteristics of the steels after 
subjecting them to the process at different tempera- 
tures and under various conditions. While there is 
no difficulty in the hardening of low-alloy steels con- 
taining a sufficient quantity of elements which form 





TABLE L.—CuemicaL ANALYSIS. 








No Cc, } Si, Mn, Cr, 
“NO. | per cent. | Per cent. | Per cent. Per cent. | 
' 

| | | 
1 | 0-28 0-18 0-25 | 13-40 0-35 
2 0-16 | 0-10 0-54 17-20 | 1-40 
3 0-26 0-95 | 0-55 26-30 | 0-25 
4 0-13 | 0-32 0-17 18-14 | 8°75 
5 0-15 0-48 | 0-13 | 18-15 7°98 
6 0-09 1-98 0-70 22-70 9-10 
7 0-12 0-13 0-69 14°80 10-380 
8 0-14 0:07 0-60 | 12-10 11-80 
9 0-14 0-71 0-22 25-84 13-06 
10 0-40 0-89 0-65 13-00 12-80 
11 0-47 1-38 1-39 13-40 26-50 


stable nitrides, the nitriding of certain high-alloy steels, 
such as the chromium and austenitic chromium-nickel 
steels, requires a preliminary treatment of the surfaces, 
owing to the presence of the oxide film. The latter is 
sufficiently stable to prevent the dissociation of 
ammonia gas by catalysis, and prevents the diffusion 
of atomic nitrogen into the surface layers. When the 
oxide film is removed, e.g., by treatment of the steels 
with hydrochloric acid, &c., as described by Hatfield 
and Green, by sprinkling with halogen compounds, by 
treatment with phosphate reagent, or by coating the 
steels with a metal or metalloid as proposed by Sutton, 








* Paper presented at the Iron and Steel Institute 
Meeting at Middlesbrough, September 14-17, 1937. 
Abridged. 

+ Iron and Steel Industry, vol. 4, page 77 (1930). 
Carnegie Sch. Memoirs, vol. 22, page 51 (1933), and 
vol. 23, page 139 (1934). 





already been tested.t 

The nitriding of the steels was carried out for 90 
hours in the experimenta) furnace already described ; 
the rate of supply of the ammonia gas was controlled 
by a dissociation pipette, and the temperature was 
kept under automatic control. The gas was passed 
under a pressure of approximately 1 in. water-gauge, 
as in commercial practice. The temperatures investi- 
gated were 500 deg. to 510 deg. C., 550 to 560 deg. C., 
600 deg. to 610 deg. C., and 650 deg. to 660 deg.C. The 
specimens were mostly in the form of cylinders approxi- 
mately } in. in diameter and } in. long. These were 
weighed and measured before and after nitriding, these 
data giving approximately the amount of nitrogen 
absorbed. The chemical compositions of the steels 
examined are given in Table I. It should be noted 
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Ni, ’ 
Per cent. | Per cent. | 


that while the nitrided steels, other than the austenitic 


| NITROGEN-HARDENING OF HIGH- | heat-resisting steels, have, as yet, no practical applica- 
AUSTENITIC | tion, their nitriding characteristics are useful, because 


the effects of both chromium and nickel can be studied. 
Little is known of the chemical composition of the 
nitrided layer in these complex steels, because micro- 
scopical tests do not give sufficient information. X-ray 


na ga . , The object | case-hardening steels have been on the lines of extend-| tests on certain of the steels have, therefore, been 
of the tests dealt with in this communication was to | 


included. 

Treatment of the Steels Prior to Nitriding.—The 
polished steels were cleaned in rectified spirits and given 
the following treatments. 

(a) ( opper-Plating Method.—The steels were immersed 
in hot 10 per cent. sulphuric acid for a sufficient time 
to etch the surface lightly ; they were then rinsed in 
water and transferred to a copper-cyanide plating bath. 
A coating of 0-00001 in. to 0-000015 in. (0-00025 mm. 


Heat 
Treatment. 


Ww Al, 
Per cent. 


| 0.Q. 950 deg. C., T. 600 deg. C. 
975 deg. C., T. 600 deg. C. 


A.H. 
— | W.Q. 1,050 deg. C, 
1-01 W.Q. 1,050 deg. C. 

A.C. 1,050 deg. C. 

W.Q. 1,050 deg. C. 
A.C, 1,050 deg. C. 
A.C. 1,050 deg. C. 
A.C. 950 deg. C. 
W.Q. 1,000 deg. C. 


| 


to 0-00037 mm.) of copper was deposited. The time 
of plating was carefully determined beforehand. _ 

(6) Phosphate Method.—The bath consisted of cad- 
mium phosphate reagent, which was prepared as 
follows: Eighty grammes of cadmium in the form of 
strip were dissolved in hydrochloric acid, and the excess 
acid was evaporated to incipient crystallisation ; 
200 ml. of orthophosphoric acid were added to produce 
a large precipitate of cadmium orthophosphate, and 
the volume was adjusted to 600 ml. by the addition 
of water. The precipitate dissolved on boiling. The 
stee] specimens were immersed in the boiling solution 
for a length of time which varied according to their 
chemical composition. The time found suitable for 
the chromium-nickel-tungsten and the 18/8 chromium- 





* Brit. Pat. No. 345,659, 1931, and No. 380,882, 1932. 
+ See ENGINEERING, vol. exxxv, page 55 (1933). 
t British Pat. No. 410,400 (1934). 
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nickel austenitic steels was 30 min., while other aus- 
tenitic steels required less time, owing to an increased 
rate of attack. The plain chromium steels were all 
rapidly attacked, and a few minutes’ immersion was 
sufficient. The steels were afterwards rinsed in hot 
water and dried. They possessed a light grey matte 
surface after treatment. 

Results of Experiments.—The copper-plated steels 
after nitriding still showed the presence of the copper 
deposit on parts of the surface, which was, however, 
practically covered with a dull grey film. This indi- 
cates that copper does not form a nitride, and remains 
unaffected by the nitriding process. The steels 
previously treated with phosphate reagent were of a 
dull grey character after nitriding. The growth in all 
steels nitrided at 600 deg. to 610 deg. C. and below, 
was less than 0-002 in. The chromium steels under- 
went the greatest growth, owing to the increased 

uantity of nitrogen absorbed, while the least volume 

change was shown by the austenitic heat-resisting 
steels (approximately 0-0005 in.). The growth was 
much less than that found in low-chromium steels.* 
After nitriding at 650 deg. to 660 deg. C., however, 
the surfaces of the steels were slightly distorted, with 
the exception of the heat-resisting austenitic steels. 

The hardness of the surface was determined, after 
lightly polishing, by applying a load of 5 kg. on the 
diamond indentor, while the depth of case reported 
was obtained from depth-hardness measurements. In 
all the steels the degree of hardness obtained was com- 
parable with that found in the low-alloy Nitralloy 
steels, but the depth of case was smaller. There is a 
marked restraining action to the diffusion of nitrogen 
in these high-alloy steels; both the copper-plating 
and the phosphate methods give appreciably the same 
results. It was found, however, that when some of 
the steels were over-pickled in the phosphate reagent, 
the surfaces remained rough after nitriding, but the 
depth of hardening was increased. The depth of case 
produced in the plain chromium steels (Nos. 1 to 3) is 
reduced as the chromium content of the steel increases, 
although it is greater than that found in austenitic 
steels containing the same amount of chromium. The 
results obtained on steels Nos. 1, 7, 10 and 11 indicate 
that a progressively thinner case is obtained when an 
increasing amount of nickel is incorporated in the 
composition. Increasing the nickel to an appreciable 
extent destroys the hardening capacity, as was shown 
by a sample of Nichrome. There is evidently great 
difficulty for the penetration of nitrogen through 
austenite of a stable character, while nickel also 
restrains the hardening effect, because it does not 
combine with nitrogen to form a crystalline nitride, 
as will be shown later. While the greatest hardening 
effect is obtained in many of the steels by nitriding 
them at 500 deg. to 510 deg. C., irregular results occur 
in the more highly alloyed steels, and especially those 
with a nickel content greater than approximately 
12 per cent. Better results are often obtained at this 
temperature by nitriding for a short time, cooling, 
and re-nitriding. More uniform hardening occurs by 
increasing the temperature to 550 deg. to 560 deg. C., 
which also results in a greater depth-hardening in all 
steels. The nitriding of the heat-resisting steels Nos. 3, 
9, 10 and 11 at 600 deg. to 610 deg. C. results in appreci- 
ably the same hardening effect as that obtained at 
550 to 560 deg. C., while the depth of case is slightly 
increased. A definite decrease in hardness, however, 
was found in the chromium and austenitic steels other 
than the above by nitriding at 600 deg. to 610 deg. C. 
A temperature of 650 deg. to 660 deg. C. gave unsatis- 
factory results for all the steels, while the increased 
depth of case was found to be negligible in the austenitic 
steels. These features are shown in Fig. 1, which 
depicts the effect of nitriding temperatures on the | 
depth of case and the maximum hardness of steels | 
(copper-plated). ‘{ypical depth-hardness curves illus- 
trating the effect of chromium and of chromium plus | 
nickel after nitriding copper-plated stcels at 550 deg. to 
560 deg. C. for 90 hours, are given in Fig. 2. The | 
decreased depth-hardening produced by the austenitic 
structure and by the increased nickel content of the | 
steels is clearly shown. 

Increase in Weight due to Nitriding.—Tests have 
indicated that the gain in weight by nitriding is due 
chiefly to the amount of absorbed nitrogen. As an 
example, the weight increase found by nitriding | 
Nitralloy steel is appreciably greater than that obtained | 
by nitriding austenitic steels, the hardness penetration | 
being also greater; also, the nitrogen content of | 
nitrided filings of various steels agreed appreciably | 
with the increase in weight. The increase in weight of | 
the steels after nitriding is calculated as the amount 
of nitrogen absorbed per unit surface area of 100 sq. cm. | 
(sce Table III). A comparison of these results with 
Figs. 1 and 2 shows that the chromium steels, which 
absorb the greatest amount of nitrogen, give the 
greatest depth of case, while the least amount is found | 








* Carnegie Sch. Memoirs, vol. 22, page 51 (1933), and 
vol, 23, page 139 (1934). | 
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in the high-nickel austenitic steels, in which there is 
only a narrow zone of hardening. Only a negligible 
amount of nitrogen is absorbed by Nichrome (Ni, 65 per 
cent. ; Cr, 15 per cent. ; and Fe, 20 per cent.). 

X-Ray Tests.—The X-ray tests were carried out at 
the author’s request by the Physics Department of the 
National Physical Laboratory. As this is the first 
investigation, so far as the author is aware, into the 
constitution of these high-alloy steels after subjecting 
them to the nitriding process, it was felt that a com- 
parison of the constitution of unalloyed iron, nitrided 
under similar conditions, should also be included. In 
addition, the nitrided surface of an 8 per cent. nickel 
steel has been examined, and some tests have been 
carried out on the constitution of nitrided filings. The 
technique used in securing the X-ray spectra was that 
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of the “‘ powder method.” The steel was exposed to 
a beam of X-rays, approximately 1 sq. mm. in cross- 
section, proceeding in a direction perpendicular to the 
axis of the camera, and the spectra formed by the 
diffraction were recorded on a strip of photographic 
film wrapped round the circumference of the camera. 
The radiation used was the K wavelength of iron or 
cobalt. The angular inclination of the surface to the 
X-ray beam was adjusted to bring into focus the 
spectral lines deviating through angles of up to about 
120 deg. on the photographic film. The chemical 
composition of the surface layers was obtained by 


Taste IIl.—Calculated Weight of Nitrogen Absorbed. 
Gramme per 100 sq. cm. of surface area. 


Nitriding Temperature. 





Steel ——E - 
No. | 
500 to 550 to 600 to 6E0 to 
510 deg.C. 560 deg. C. | 610 deg. C. | 660 deg. C. 
1 0-% 1-15 1-25 2-30 
2 0-65 1-00 1-10 1-65 
4 0-64 0-97 1-04 1-06 
10 0-42 0-57 0-60 0-70 
11 0-21 0-25 0-29 0-46 
Ni- 
ch.ome 0-02 0-04 0-05 0-08 


comparing the X-ray diffraction spectra with those of 
the compounds likely to be present, namely, nitrides 
of iron, chromium and nickel. The composition 
within the nitrided layer was similarly obtained by 
securing X-ray photographs from the specimens as the 
nitrided layer was dissolved away by means of aqua 
regia in measured stages; any loose residue was 
removed before each examination. Measurements of 
the overall thickness of the specimen at each stage 
micrometer gauge gave the amounts thus 
removed and the depth of penetration into the layer. 
Discussion of Results.—The iron nitride compounds 
found in nitrided ingot iron agree substantially with 
those described by Hiagg and others. The micro- 
structure shown in Fig. 9* is that found after nitriding 


* All microphotographs reduced to two-thirds linear 


in reproduction. 








at 550 deg. to 560 deg. C., and the compositions of 
the various phases are revealed by the results of th: 
X-ray test. The dark-etching surface layer is the ¢ 
phase of the iron-nitrogen system, and contains 
approximately 9-5 per cent. of nitrogen ; it was difficult 
to preserve it intact for microscopical examination 
owing to its brittle nature. It appears to be a mass 
of finely dispersed nitride particles. Immediately 
below this surface layer is the layer of the y’ Fe,N 
compound, which is coloured a yellow-brown on 
etching, and extends as a thick layer around the 
grain boundary in the zone near the surface. The 
y’ phase is the same material as the so-called nitride 
“needle ’’ which forms in the grain itself, while the 
finely dispersed nitride particles, usually found asso- 
ciated with the “ needles ” in steels with a high nitrogen 
content, probably belong to the high-nitrogen ¢ phase, 
because they are similar to the particles found in th« 
extreme edge. This is shown in Figs. 9 and 10, the 
latter representing the high-nitrogen zone near the 
surface, in which are found coalesced Fe,N at the 
grain boundaries, plates of Fe,N, and finely dispersed 
particles in the grains. The nitride inclusions are 
numerous and persist to a considerable depth in the 
nitrided iron; the lines due to nitride in the X-ray 
diffraction pattern are only well defined, however, in 
the zone near the surface. Where the inclusions are 
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deposited in the ferrite grains, the spectrum lines are 
only faint, and are apparently lost in the general back- 
ground of scattering from the iron crystals. The 
increased hardening of the iron is practically negligible. 
The X-ray test gave sharp spectral lines, even in the 
surface layers, hence showing an absence of distortion. 
The numerous inclusions of iron nitride have evidently 
resulted in breaking up the iron crystals without 
distorting them. 

Some light on the effect of nickel in the nitrided 
austenitic steels is provided by the examination of 
high-nickel steels. Fig. 11 shows the structure of a 
low-carbon 8 per cent. nickel steel after nitriding at 
550 deg. to 560 deg. C., the outside layer being com- 
posed of the ¢ phase, which is followed by a thin layer 
of Fe,N. The X-ray test on nitrided filings of Invar 
(36 per cent. nickel) showed that only the iron portion 
of the alloy is converted to nitride, although the nickel 
still retains some of the iron in solid solution. Nitriding 
tests on these and other nickel steels prove that the 
amount of nitrogen absorbed by the steels progressively 
decreases with an increased nickel content, until, in @ 
sample of nickel itself, the absorption is negligible. 
The above evidence that a nitride of nickel in crystalline 
form is not found in the X-ray spectra, points to the 
fact that nickel does not form a separate nitride. No 
appreciable hardening results, therefore, from the 
nitriding of either ferritic or austenitic nickel stee Is. 
Practically all commercial nitriding steels contain 
chromium as an essential element. In the high- 
chromium alloys examined, the greatest depth of 
hardening is obtained in the 13 per cent. chromium 
steel, while in the austenitic steels the depth of harden- 
ing steadily becomes less as the nickel content of the 
steels increases (Fig. 2). It also becomes difficult to 
introduce nitrogen into an austenitic steel when the 
nickel content is above a certain value (Table III). 

Typical microstructures of nitrided chromium stet ls 
are illustrated in Figs. 12 and 14. The nitrided layer 
is readily revealed on etching with dilute alcoholic 
nitric acid, which does not affect the core. Th 
structure of the austenitic steels is obtained in the 
same manner, but the time of etching is longer. Che 
resistance to acid is, therefore, lower in the nitrided 
layers than in the original steels. The 13-4 per = 
chromium steel (No. 1) nitrided at 550 deg. to 560 deg. 
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C., shown in Fig. 12, contains an outside ¢ phase, 
followed by an area which contains the y’ phase Fe,N, 
together with CrN, while the spectral lines correspond- 
ing to the core metal are obtained below a depth of 
0-08 mm. The depth-hardness curve in Fig. 2 shows 
that the « phase is comparatively soft, and the greatest 
hardness occurs where the high-nitrogen phase is 
practically removed. The nitrides formed, CrN, &c., 
are themselves highly distorted in structure, and, 
when present with the alloy, appear to induce consider- 
able distortion in that structure also. The crystalline 
structure of the alloy below the nitrided layer is, 
however, normal and perfect. The hardness of the 
layer is evidently associated with the distortion shown. 








NiITRIDED 8-6 PER CENT. NICKEL STEEL. 
x 350. 
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The microstructure within the layer is that of fine- 
grained sorbite. The withdrawal of some chromium 
from solid solution in the iron as CrN has changed 
the character of the nitrided layer and decreased its 
resistance to acid attack. The same characteristic is 
also shown by the 17 per cent. chromium steel (No. 2) 
nitrided at 550 deg. to 560 deg. C. (Fig. 14), but the 
depth of case is less. All the steels shown in micro- 
photographs Figs. 9, 10, 11, 12 and 14 were etched in 
4 per cent. alcoholic nitric acid. 

While the hardness of the austenitic steels is due to 
the chromium content, the depth of hardening is con- 
trolled by the amount of nickel present. An 18/8 
chromium-nickel steel is readily transformed partially 
to the a-iron state by cold-work ; the same effect is 
found within the nitrided layer of the steel. Below 
the surface of nitrides, a highly diffused spectrum of 
z-iron is produced, and this coincides with the maxi- 
mum hardening found in the steel (Fig. 2). The ya 
iron inversion probably occurs as a result of some 
chromium being removed from solid solution, as 
nitride, in a finely dispersed form; this depletes the 
austenite of the chromium necessary for its existence. 
Martensite, which should form, is changed into sorbite 
by the tempering action of the process. The micro- 
structure of the nitrided layer is of the same type as 
that found in the nitrided chromium steel. The effect is 
equivalent to “ internal cold-work,” which changes the 
constitution of the alloy. The «-iron formed contains 
nickel and possibly some chromium in solution, as 
shown by the high value for the estimated size of the 
elementary cube (2-88 A). The edge is revealed on 
ete hing with dilute nitric acid, the core being unaffected. 

_The nickel-chromium-tungsten heat-resisting steels, 
KE965 No. 10 and Era ATV No. 11, contain a stained 
edge on etching with dilute nitric acid, after nitriding 








at 550 deg. to 560 deg. C., and they show a smaller 
depth of case than in the previous steels. The thin 
layer of copper deposited on the steel prior to nitriding 
can be seen as a coloured band on the surface. It 
does not form a nitride and does not assist nitrogen 
penetration. The structure is that of austenite and 
free carbides, which, although of the same character 
as the original steel, is now revealed by attack with 
dilute acid. An increased rate of attack by acids on 
steel containing an appreciable amount of nitrides is 
also well known in the structure of mild steel 
welds. 

Handforth* has stated that a nitrided austenitic- 
steel valve stem is prone to attack by the products 
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of combustion of a fuel containing lead tetra-ethyl, 
although the steel is almost unaffected if kept well 
lubricated. One of the most widely used austenitic 
valve steels in aero engines is the heat-resisting steel 
No. 10 (K £965 steel). The X-ray test on the structure 
of the nitrided layer indicates that the surface contains 
a complex nitride, which corresponds approximately to 
(FeCrNi),N ; the latter also probably contains the 
tungsten in solution. The surface layer of copper was 
not definite in the X-ray spectrum, owing to the very 
narrow band and to the fact that it possesses approxi- 
mately the same size of unit cell as the nitride formed. 
The greatest hardness is shown in the zone just below 
the surface, where there is evidence of extremely 
diffused lines in the X-ray spectrum. The diffuse 
spectra indicate that the austenitic structure exists 
within the nitrided layer in a distorted form. There 
is no evidence for the presence of a-iron. The 
austenite becomes less distorted as the nitrogen content 
diminishes towards the core, where the structure is 
free from distortion, as indicated by the sharp spectra 
found. 

The greater difficulty in hardening Era A7'V steel 
is due to the comparatively inert effect of the high 
nickel content (26 per cent.), which not only restrains 
the formation of the nitrides of chromium, &c., but 
also dissolves in the crystal lattice of the nitride formed. 
When the iron is reduced, and the nickel content is 
raised to the composition of Nichrome, and to that of 
nickel itself, the hardening capacity of the material is 
destroyed. Although the evidence is indirect, it is 
probable that the observed distortion found in the 
high-chromium and austenitic steels is due to the 
presence of highly-dispersed nitrides of chromium, &c., 
of an almost amorphous size. The presence of CrN 
was detected in the 13 per cent. chromium steel, but 
the lines were very weak and indistinct, while in the 
austenitic steels the presence of nitrides could not be 
found, except in the extreme surface. Owing to the 
extreme distortion of the iron lattice, however, which 
must be caused by their presence, the crystallites of 
alloy nitrides are of such a fine size that they are 
equivalent to a solution of foreign matter in the lattice. 
The aggregates of nitrides, trapped in the crystal 
lattice, make the latter irregular and cause a distorted 
grain, which is revealed by an extraordinary diffusion 
of the X-ray spectra. Large particles of nitrides, as 
found under the microscope in ingot iron, result merely 
in the breaking-up of the iron crystals, without dis- 
torting them. The sharp iron diffraction lines in the 


* See ENGINEERING, vol. cxxxv, page 55 (1933). 
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X-ray pattern of ingot iron are in striking contrast to 
the broad diffuse lines of the distorted «- and y-iron 
found in the alloy steels. 

The austenitic steels become slightly magnetic after 
nitriding, owing to the magnetic character of the 
nitrided layer, the core remaining practically non- 
magnetic. This is due to the presence of nickel in the 
lattice of the nitrides formed, and to the high degree 
of distortion of the grain, which, in the case of the 18/8 
chromium-nickel steel, cause the formation of «-iron. 








UNIVERSAL MILLER AND SHAPER. 


Txe milling and shaping machine illustrated on 
page 584 is well entitled to the adjective “ universal,” 
for the motions and adjustments incorporated enable 
an extraordinary variety of operations to be carried 
out on it. It must be understood, however, that this 
very variety makes the machine primarily a tool-room 
appliance rather than one suited for quantity produc- 
tion. The machine has been developed from a simpler 
type and is now manufactured as shown by Messrs. 
Cochrane-Bly Company, Rochester, New York, U.S.A. 
From the general view, Fig. 1, it will be clear that there 
are two heads. That at the left is a spindle with a range 
of 10 speeds, viz., from 55 r.p.m. to 2,122 r.p.m. This 
spindle can be used either for drilling or milling, but 
it is not necessarily set in the vertical position shown. 
The spindle axis can be set at any angle up to 45 deg. 
on either side of the vertical in a plane parallel to the 
ends of the table. The head on which this swivelling 
takes place can itself be swivelled through a complete 
circle in a plane at right angles to the first, that is, 
parallel to the sides of the table. This compound 
adjustment naturally enables holes to be drilled or 
surfaces to be milled which are lying at awkward 
angles, without having to pack up the work to suit. 
If the main head is turned through an angle of 90 deg. 
in an anti-clockwise direction looking from the front, 
the spindle will be horizontal and drilling, milling 
or boring operations can be performed in a number 
of directions, particularly if the work is mounted on a 
circular table so that it can be turned round on a 
vertical axis. Such jobs as the milling of spiral gears 
can be done by setting up the work on a universal 
dividing head attached to the table, the main head 
being swivelled to a suitable angle. The spindle can 
be supplied either of the sensitive-feed type or with 
automatic feed in four steps applicable to any spindle 
speed. Automatic stops and a micrometer screw for 
gauging depth are provided 

The tool head to the right is the shaper. This 
swivels on the same axis as the milling head and as the 
main head can be swivelled the same degree of flexi- 
bility as when milling, &c., is provided. As shown in 
the illustration, however, the shaper is fitted with a 
special attachment which is seen in more detail in 
Fig. 2. This attachment has a swivelling tool holder, 
which enables a straight cut to be taken within the 
limits of stroke and, when near the end of the stroke, 
the tool is rotated so that the cut comes out of the work 
in a curve. The use of the attachment will be clearer 
from Fig. 1, in which the machine is set up for machining 
a punch of irregular cross-section. With a straight 
shaping motion only, the punch would have to have a 
groove or nick cut in it for the tool to clear at the end 
of the stroke and, as this groove would have to be 
very deep when, say, a re-entrant angle was present 
in the punch contour, it would greatly weaken the 
punch. This point will be more clearly understood 
by considering the finished punch lying on its side 
at the right-hand end of the table. Here there is a 
re-entrant angle, a large radius and two projecting 
parts. A groove of sufficient depth to permit the 
machining of the two first-mentioned parts would leave 
the two projections unsupported. With the swivelling- 
tool attachment the original square cross-section of the 
material remains for support and all the cut-away 
portions merge gradually into this section with an easy 
radius, 

The accessories generally used with the swivelling 
tool, or with the plain tool, when cutting curved 
surfaces, are the 12-in. circular table and the 10-in. 
compound circular table mounted as shown in Fig. 1. 
The 12-in. table has a dividing attachment and is 
graduated in degrees with a dial reading to 2-5 minutes. 
The 10-in. table is also graduated for rotation and, 
in addition, may be traversed on a slide for any distance 
up to 24 in. each side of the central position. This 
adjustment is made from a scale graduated to 0-02 in. 
and from a micrometer dial reading to 0-001 in. By 
rotating the 12-in. table and traversing the 10-in. 
table the work can be set on any centre lying within a 
5 in. cirele, and can be machined on all sides to pro- 
duce true radii, tangent or angular cuts with a high 
degree of accuracy. It follows that the surfaces can 
be made to run one into the other; for example, two 
radii in an ogee curve. Apart from its use in dealing 
with irregular contours, the attachment is valuable as it 





enables templates to be dispensed with in some cases, 
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and permits duplicate settings to be made for both a 
punch and its mating die. The latter is, of course, 
ent right through, the swivelling tool holder being 
removed and the cutting tool being held in the ordinary 
clapper box attached to the ram By turning the main 
head through 90 deg. in a clockwise direction looking 
from the front, the ram may be made to traverse in the 
horizontal plane just as in an ordinary shaper, while 
angular cuts may be made in any plane. A rigid filing 
attachment can be substituted for the clapper, and 
parallel or right-angle surfaces can be filed with micro- 
meter accuracy. It may be here pointed out that the 
heads do not interfere with one another, as that not in 
use can be swivelled out of the way of the work under 
the other. 

The work-table is of more or less standard type and 
has the three usual movements. The vertical adjust 
ment is 18 in., which range enables a variety of acces 
sories and fixtures to be used rather than deep work 
to be handled. for the vertical traverse of the milling 
spindle is only 34 in., and the shaper stroke is adjustable 
from zero to a maximum of 6 in. when used with the 
plain tool. With the svivelling-tool attachment the 
stroke is variable between 14 in. and 5 in. The longi 
tudinal traverse of the table is 184 in. and the cross 
traverse is 9 in. Suitable continuous power feeds are 
provided for milling with alternating feed and idling 
feed for shaping, the range of the intermittent feed 
being from 0-00025 in. to 0-020 in. per stroke of the 
ram, which may be set to run between 25 strokes and 
150 strokes per minute. The table surface is 9 in. by 
29 in. A departure from usual practice lies in the 
provision for accurate setting. This is shown in Fig. 3. 
and consists of grooves with stops and micrometer 
dial gauges for the accommodation of standard Pratt 
and Whitney end gauges. As the dial gauges read to 


()-O001 in. and the end gauges are made with the utmost 
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precision, it will be clear that very accurate setting | gauges for which, in respect of the mercury column fitted, 
of the table in both the longitudinal and transverse | they claim improved accuracy in determining the weight 
directions can be readily effected, this being a condition | Of o!! and other liquids when measured in bulk. 
of great value in such work as jig-boring and dowelling Blowing and Exhausting Fans.—Messrs. Keith Black 
man, Limited, 27, Farringdon-avenue, London, E.C.4, 
tor dies. . have sent us a new pamphlet describing fans of thei 
The machine is driven by a 2-h.p. electric motor | high-efficiency type suitable for all purposes involving 
running at 1,200 r.p.m. Transmission is by Vee-belts | high pressures. In the capacity tables included three 
through a friction clutch for starting and stopping. | speeds are given to suit 50-cycle circuits. 
With the exception of one fibre gear, all the gears are Welded Steel Work.—Messrs. Dorman, Long and 
of hardened alloy steel. The speed-change gears in| Company, Limited, Middlesbrough, have sent us a copy 
the column run in an oil bath. The clutch lever and | of a new brochure illustrating and describing various 
speed-change lever are seen on the right of the column machine parts now being fabricated by them a car 
in Fig. 1, and are within easy reach of the operator. works from electrically-welded steel plates. _— 
. | include engine frames, bedplates, &c., for which cast iron 
and cast steel were formerly employed. 
Alloy Steels for Turbine Blades, &c.—Messrs. Hadfields, 
CATALOGUES. Limited, East Hecla and Hecla Works, Sheffield, have 
. inn issued a new brochure describing their ATV steel, intro- 
Calculating Machines.—Messrs. Felt and ee |} duced by them in 1920 and of which over 8,000 tons 
Limited, Aldwych House, Aldwych, London, : Gee | have been supplied for turbine blading alone. Details 
have sent us a leaflet describing the instruments they | of the physical and mechanical properties of the steel are 
manufacture for rapid calculation : given, and also some useful working instructions. 
Nozzle-Testing Outfits —Messrs. C.A.V.-Bosch, Acton: Heating System.— We have received from Messrs 
London, W.3, have issued a small leaflet giving working Hobdell - Engineering Company, Limited, Hanover 
particulars and running instructions for their nozzle- Buildings, 35-39 opiate tokio Eh © copy 
testing outfits, suitable for motor-car garages and repair of a new brochure describing the ir H.K. water-cireu 
lating system, which, after its successful use on the 
Machine Tools We have received from Messrs- Continent, they are introducing into this country. The 
Machine Shop Equipment, Limited, 124, Victoria-street, system, it is claimed, gives increased thermal efficiency 
London, 8.W.1, a comprehensive catalogue of the | in comparison with steam-heating plants. 
machine tools made by the various continental firms for Two-Cycle Diesel Engines.—We have received from 
Messrs. Harland and Wolff, Limited, Belfast, a copy of 
Motor-Car Screen Wipers.—Messrs. Trico-Folberth, | their new catalogue describing B. & W. engines, which 
Limited, Great West-road, Brentford, London, have| they can now supply for light-craft propulsion, as well 
forwarded us a copy of their latest price list of spare | as for coasting steamers, in sizes ranging from 170 brake 
parts for motor-car screen wipers his they claim to | horse-power to 2,020 brake horse-power, the larger sizes 
be the most comprehensive list of its kind. being directly-reversing. In these engines the scavenging 
From Messrs. Negretti | air is delivered by a directly-driven rotary blower under 
E.C.1, we | the firm’s patented uniflow system, and tuned exhaust }§ 
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Liquid-Measuring Gauges 
and Zambra, 38, Holborn Viaduct, London, 
have received a catalogue describing their precision tank 
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THE NATIONAL PHYSICAL 
LABORATORY. 


'Paysics DEPARTMENT—(continued). 
(Continued from page 564.) 


Thermometry and Temperature Measurement. 
Standard Clinical Thermometer.—The great impor- 
tance of accuracy in measurement of temperature 
throughout almost every sort of industrial, technical, 
and scientific activity is evidently enough to justify 
the continuous maintenance and research work 
which is devoted to this aspect of physics at the 
Laboratory. The more fundamental studies are 
directed to the improvement of all kinds of thermo- 
meters, the invention of new means of measuring 
temperature under novel conditions of difficulty, 


Fig.22. DETERMINATION OF THE FREEZING 
POINT OF PALLADIUM 
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and the realisation of the International Temperature 
Scale which was adopted by general agreement in 
1927. As regards the more technical problems, an 
example of the kind of assistance which the Labora- 
‘ory is in a position to give industry is afforded by 
an investigation in Sheffield on behalf of a Joint 
Committee of the Iron and Steel Institute and the 
British Iron and Steel Federation, into the tempera- 
ture of liquid steel in open-hearth furnaces. This 
temperature exerts an important influence on the 
quality of the steel ingots, and the difficulty of 
determining it lies not so much in any lack of 
mstruments capable of accurate measurement in 
the temperature range in question, as in the ex- 
wemely exacting conditions which obtain in an 
actual open-hearth furnace. Preliminary labora- 
tory experiments, indeed, have shown that, on a 


‘mall scale, both the platinum thermocouple and 

the optical pyrometer are promising instruments for 

future adaptation, and that either type will give 

tapid readings when protected by suitable refrac- 

ine, gam and immersed in molten steel free 
slag. 


refractory material will withstand the attack of 
slag at these high temperatures, and the problem 
is, for the time being, passed back to the steel- 
makers who are making experiments to obtain a 
slag-free surface on the molten steel in an open- 
hearth furnace. 

Hardly of less interest to engineers and metal- 
lurgists, and certainly of equal or greater impor- 
tance fundamentally, are the Physics Department’s 
precise determinations of points of reference on the 
International Temperature Scale. Fig. 22 shows 
diagrammatically the assembly employed in a series 
of measurements of the freezing point (1,555 deg. C.) 
of palladium, an account of which has recently been 
published.* The essentials of the apparatus are a 
small ingot of very pure palladium, about 4 cm. 








It appears, however, that no known 


long by 2 cm. diameter, contained in a thoria cru- 
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cible, and having a tube of thoria, closed at the 
lower end and cemented into the crucible lid at 
the open upper end, projecting downwards into the 
metal. The crucible, resting on slabs of thoria and 
additionally thermally insulated by powdered 
thoria packed round the side wall, occupies the 
lower part of an evacuated silica tube, the upper 
end of which is surmounted by a long Pyrex exten- 
sion carrying the optical pyrometer prism at the 
top. The prism projects above the top of a high- 
frequency furnace which melts the palladium ingot 
in vacuo, and so enables the temperature of the 
palladium to be measured with an optical pyrometer 
by a ratio-of-brightness method. 

Now, while the optical pyrometer of the dis- 
appearing-filament type is ordinarily used for 
realising the International Temperature Scale above 
the gold point, the accepted instrument for measure- 
ments in the lower range between 660 deg. C. and 
1,063 deg. C., is the standard platinum-10 per 
cent. rhodium platinum thermocouple, and the 
instrument is calibrated by using it to measure the 
three fundamental temperatures in the range, viz., 
the freezing points of antimony (630 deg. C.), 


silver (961 deg. C.), and gold (1,063 deg. C.). Here 
again an ingot of the pure metal is melted and 
allowed to freeze, the measuring thermocouple being 
inserted into the ingot. The endeavour to improve 
the precision of this class of thermometer has led, 
during the past year, to continued study of sources of 
error, prominent among which are the non-uniformity 
of the temperature of the ingot, the effect on the 
indicated electromotive force of the extent to which 
the thermocouples are immersed in the hot metal, 
and finally the homogeneity of the thermocouple 
wires. The uniformity of the temperature of the 
ingot in the axis along which the thermocouple is 
inserted for calibration has been greatly improved 
by the design of a special furnace in which the ingot 
is surrounded by a bath of liquid (or solid) metal 
which serves to smooth out excessive temperature 
gradients by its comparatively large heat conduc- 
tivity. Attention is now being directed to the 
thermocouples, which are being cemented into a 
rigid sheath to protect them from strain and so to 
avoid parasitic electromotive forces arising from lack 
of homogeneity in the wires due to temperature 
gradients. As an added precaution, the thermo- 
couples are now being made double, two wires of 
each arm being included in a four-bore sheath, and 
all four wires being fused together into a common 
hot junction. It is hoped that these improvements 
will greatly facilitate the tracing of variations in 
electromotive force in the couples, and eventually 
increase five-fold the accuracy of reproducible 
temperature measurement, from + 0-1 deg. C. to 
+ 0-02 deg. C. 

The assistance rendered to metallurgists by the 
Laboratory evaluations in terms of the International 
Temperature Scale of the freezing points of metals 
is further exemplified by a new form of apparatus 
which has been constructed for checking thermo- 
couples at the boiling point of sulphur (444-6 deg. 
C.). In the instrument at present developed, a 
single envelope of Pyrex glass comprises at once a 
container for the sulphur, a closed re-entrant tube 
for the insertion of the thermocouple, and an open 
projecting tube to condense the sulphur. A platinum 
heating wire, coiled on a refractory tube and having 
its ends sealed through the Pyrex envelope for 
connection to electric leads, is immersed in the 
sulphur and serves to melt it as required. Apart 
from its convenience in use, the apparatus has the 
advantage over similar, externally heated, instru- 
ments of preventing the glass envelope from being 
at all readily cracked when the sulphur is re-melted. 

Another practical suggestion bearing on the works’ 
calibration of optical pyrometers is the use of 
tungsten-strip lamps for this purpose. Laboratory 
tests have shown that the long-filament vacuum- 
type lamp will cover the temperature range from 
700 deg. C. to 1,700 deg. C., and is free from the 
effects of changes in atmospheric temperature on 
filament temperature. For high temperatures a 
gas-filled lamp is necessary for long life, and this 
type, with a short filament, is accordingly recom- 
mended for checking pyrometers at temperatures 
between 1,300 deg. C. and 2,500 deg. C. 

On the subject of mercury thermometry, reference 
must be made to a continued increase in test work, 
such that about half a million clinical, and some 
7,000 other types of, thermometers have been tested 
during the past year. Advances in the technique 
of this routine work include flood-lighting reflectors 
to illuminate the stems of the thermometers under- 
going calibration and improved means of projecting 
the scales of clinical thermometers for examining 
the graduations and figuring. The British Standards 
Institution has recently issued a specification for 
clinical thermometers which, apart from being 
largely based on Laboratory experience, is note- 
worthy for the fact that a single type of thermo- 
meter is adopted as standard. It has a “lens 
front’? stem to give a magnified image of the 
mercury thread, and has a size of bulb equal to that 
commonly designated “ half-minute,”’ meaning that 
the final temperature should be indicated after half 
a minute’s application to the patient. A maker of 
clinical thermometers applying to the British 
Standards Institution for a licence to use the mark 
“ British Standard” is required to submit all 
thermometers so marked to the Physics Depart- 
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ment for tests, and they will be engraved with the 
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Laboratory monogram if they comply successfully ; 
otherwise they will be disfigured so as to be unsale- 
able. 

Radiology. X-Ray Diffraction. Electron Diffrac- 
tion.—Of the three main divisions into which falls 
the radiological work of the Physics Department, 
the simplest—if any sort of radiology can be regarded 
as simple—is that which utilises the power of X-rays 
to penetrate opaque objects and reveal their internal 
structure. Such radiographic studies at the Labora- 
tory are, for the most part, devoted to routine tests 
of engineering materials with a view to investigating 
the freedom from flaws or cavities of welds and 
castings. It appears that advances in this direction 
are regarded as likely to be made rather by increasing 
the size and power of equipment than by drastic 
departures from present well-established methods of 
examination, and the more interesting investigations 
of the past year have made use of the diffraction 
phenomena which occur when X-rays of known 
wavelength fall on crystalline material. The 
practical implications of such studies are very wide 
indeed, since almost every solid substance is thus 
amenable to a form of investigation which yields 
information about the atomic or molecular struc- 
ture of the substance, and hence permits the effects 
of physical or chemical treatment on the substance 
to be followed along analytical lines. 

A great variety of materials has, from time to time, 
undergone X-ray diffraction examination at the 
Laboratory, including metals, alloys, paint and 
organic materials, and organic and inorganic 
chemicals used in industrial processes. Reference 
has been made, on page 47 ante, to a study of the 
crystalline changes associated with the fatigue of 
metals, which arose out of a wider research into 
the general effects of various types of cold work upon 
the structure of metals employed in engineering. A 
collateral investigation, under the auspices of a 
Committee on the Application of X-Ray Methods to 
Industrial Research, has recently shown that the 
presence of lattice distortion in the crystalline 
structure of a metallic substance, as revealed by 
diffraction analysis, exerts a marked effect on the 
physical and mechanical properties of the metal. 
Thus, in brass, in nitrided and tungsten steel, and 
in electrodeposited metals, it has been found that 
the hardness increases with the degree of internal 
strain. In the case, further, of permanent magnets 
of tungsten steel, X-ray analysis has proved that 
the magnetic properties improve as the lattice dis- 
tortion is increased, whereas for transformer steels 
the removal of crystalline strain by careful annealing 
leads to a marked diminution of hysteresis loss. The 
electrical properties of constantan, similarly, are 
closely associated with the state of perfection of 
the crystal grains, thus explaining the undesirable 
changes, hitherto not understood, which happen to 
constantan as the result of manipulation or bending. 

Among X-ray investigations of inorganic materials, 
one offering points of general interest from its 
results, and of technical interest as illustrating the 
technique of diffraction photography, concerns the 
structure of human teeth. From a_ published 
account* of this work, Fig. 23 is reproduced to show 
diagrammatically what may be termed the X-ray 
diffraction camera. It consists of a thick, and 
therefore relatively opaque, brass plate in which is 
mounted a thick-walled cylindrical chamber, c, of 
antimony-lead alloy, having coaxial holesh, andh,at 
each end, the holes being about half a millimetre 
in diameter. The X-rays, incident on A, and 
emerging from A, as a fine pencil, pass normally 
through a thin section of the specimen attached to 
the holder a, which is provided with a dowel or 
screw 6 to ensure successive replacement in exactly 
the same position. The X-rays, diffracted by the 
crystals of the specimen, pass to a photographic 
plate mounted parallel to the specimen. In the 
case of human teeth or dog’s teeth, the resulting 
photograph consists of a series of concentric circles 
the traces of which are continuous (indicating 
random crystal orientation), or broken into discrete 
spots (indicating preferential crystal orientation), 
according to whether the dentine of the inner tooth 
or the apatite of the enamel is subject to the X-rays. 
Recent studies have shown that this preferential 
orientation, or fibre structure, is developed to vary- 
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ing extents in different enamels and that, in general, 
a well-defined fibre structure is associated with a 
high quality of enamel. In a dog’s tooth, the fibre 
axis or direction of the hexagonal crystal axes is 
everywhere normal to the surface of the tooth, 
whereas in human teeth the axis may lie either at 
20 deg. to the normal on the same side of the 
normal as the point of the tooth, or alternatively 
(and less commonly) at 10 deg. to the normal on the 
side remote from the tip. The general result of the 
investigation suggests that the occurrence of 
alternative classes of enamel is related to the 
conditions under which the apatite crystals are laid 
down prior to the eruption of the teeth, and the 
conclusion therefore emerges that the onset and 
progress of caries are due partly to the tooth struc- 
ture itself as well as partly to environmental factors 
related to food retention and fermentation. Radio- 
graphic studies, made conjointly with these diffrac- 
tion experiments, have been employed to indicate 
the degree of calcification in various portions of the 
tooth, and have revealed that, in the case of enamel, 
the calcification is the more marked the later the 
enamel is formed in the life of the tooth, whereas the 
converse holds for the dentine of the interior part of 
the tooth. 

It is convenient here to mention the recent 
installation in the Physics Department of electron- 
diffraction apparatus, the development of which 
has progressed rapidly since the discovery that 
high-speed electrons may be considered as wave 
systems. Owing to their very limited powers of 
penetration, the electrons give diffraction patterns 
which are characteristic of the structure at the 
extreme surface layers of a material, but the method 
of employing them is generally similar to X-ray 
diffraction technique, and the two methods can 
usefully supplement one another in practical 
applications. Electron diffraction is especially 
serviceable for the analysis of surface films which 
are too thin for X-ray investigation, and their most 
important application at the Laboratory so far has 
been to a study of the atmospheric corrosion of zine 
at temperatures up to the melting point of that 
metal. Results already obtained are revealing that 
the oxide film formed on zinc at high temperature 
is crystalline from the outset of formation, whereas 
at low temperatures a practically amorphous oxide 
forms initially and becomes crystalline only after 
prolonged exposure. 

Standardisation of Radiation Measurement. Scatter- 
ing of X-Rays. Radium.—aA matter of fundamental 
importance to all radiologists, more especially those 
associated with the medical profession, is the correla- 
tion between X-ray and radium dosage in terms of a 
common unit. The Physics Department, after 
working on this subject for a number of years, has 
reached a stage during the past twelve months 
where it can be said that low-voltage and high- 
voltage X-rays, as well as the gamma rays from 
radium, can now be successfully and consistently 
measured. The unit of X-ray quantity, the 
réntgen, introduced by international agreement in 
1928, was defined in terms of the ionisation pro- 
duced in air under specified conditions. The 
realisation of this unit for low-voltage X-radiation 
was successfully completed some time ago, when a 
comparison of the standards at the British and 
other national laboratories showed satisfactory 
agreement. Subsequent work, necessitated by the 
development of deep therapy technique in the 
practice of medicine, has made it incumbent to 
extend the investigation to methods of measuring 
X-rays produced by high voltages, as well as gamma 
rays from radium ; and in the latter case, especially, 
increased difficulty has been encountered owing to 
the long range of the recoil electrons and the greater 
influence of scattered radiation. These sources of 
error have eventually been overcome by the con- 
struction of a very large parallel-plate air ionisation 
chamber, having electrodes 3-5 m. long situated 
3m. apart. From repeated tests with this equip- 
ment, the striking and satisfactory discovery has 
been made that the réntgen, as defined for X-rays, 
can equally well be used for gamma-ray measure- 
ments. It has been found that when 1 mg. of 
radium is filtered by 0-5 mm. of platinum, the 
amount of gamma radiation is equivalent to about 
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7-8 réntgens per hour at 1 cm. from the source. 
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The large air ionisation chamber is, of course, only 
intended for standardisation measurements of high 
accuracy. For general purposes, it has been estab- 
lished that, if suitable precautions are taken. 
sufficiently exact measurement of the dose from a 
radium source may be made with small, closed 
ionisation chambers similar to those used in X-ray 
work. 

An alternative, often very convenient, way of 
measuring the quantity of X-rays or gamma rays is 
to make use of their action on a photographic plate. 
Both these forms of radiation behave photo. 
graphically somewhat differently from ordinary 
light, and before their effects could be utilised as a 
measure of dosage, experimental work has been 
necessary to investigate the relevant laws and to 
substantiate that the blackening of a photographic 
plate exposed to radium was identical with that 
resulting from exposure to X-rays. The investiga- 
tion of the photographic action of X-rays was carried 
out by the aid of a sensitometer, arranged to give a 
series of exposures in definite ratios on different 
parts of a film; and a densitometer, whereby the 
photographic density or degree of blackening of the 
exposed film was measured by means of a photo- 
electric photometer. The curve relating the density, 
D, to the exposure time, Q, was found to conform 
to the equation, D= C log (AQ + 1), where A 
and C are constants. The Bunsen-Roscoe recipro- 
city law, which states that the time of exposure to 
produce a given photographic density is inversely 
proportional to the intensity of the radiation, was 
found to be accurately valid over an intensity range 
of 100 to 1 and to hold approximately over a range 
of 10,000 tol. A final point was the absence of any 
intermittency effect whether the X-rays were 
excited by constant or pulsating voltages. In sub- 
sequent, generally similar, work with radium, the 
photographic action of gamma radiation was found 
to be analogous to that of X-rays, and to provide 
an equally satisfactory means of dosage measure- 
ment. 

In a related part of the subject, attention is being 
given to approximate methods of determining the 
spectral distribution in the continuous X-ray 
spectrum. The precise specification of dosage 
involves a statement of the quality of the radiation, 
the term “ quality ’’ being defined as the composi- 
tion of an X-ray beam as determined by the spectral 
range and energy distribution. The spectral energy 
distribution can, of course, be determined by a 
crystal spectrometer, but the method is far from 
simple and calls for troublesome correction to take 
account of the different reflecting power of the 
crystal for rays of different wavelengths. Prac- 
tically, the procedure can be properly adopted only 
in a well-equipped physicallaboratory. Witha view 
to simplifying the determination of quality by the 
general X-ray worker, a study has been made of the 
principal factors influencing the distribution of 
intensity, from which the conclusion emerges that, 
for many ordinary routine purposes, a sufficiently 
approximate idea of the spectral distribution of a 
given radiation can be deduced from a knowledge of 
the peak voltage applied to the X-ray tube and, 
simultaneously, a measurement of the half-value 
layer of the radiation in copper or aluminium (?.e., 
the thickness of copper or aluminium in penetrating 
which the energy of incident radiation is reduced 
by 50 per cent.). While the half-value layer alone 
does not specify the quality of X-radiation in the 
sense of the accepted definition, it is often sufficient 
to characterise the radiation, and an examination of 
several workers’ results has further shown that the 
exciting voltage, the filtration and the type of 
generator are adequate to specify quality as 
expressed by the half-value layer in copper. ‘The 
analysis of several series of published experiments 
has enabled the Physics Department to construct 
a nomogram to represent the relation between the 
voltage filtration and half-value layers (in milli- 
metres of copper) for generators of the constant 
potential or pulsating-potential types. 

The scattering which occurs when X-rays, and 
more especially the gamma rays of radium, pass 
through matter is so disturbing a factor in radiation 
measurements that a considerable investigation of 
the associated phenomena is in ‘progress, the first 
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in the X-ray region, has given highly interesting 
results bearing on both theory and practice. It has 
been ascertained that part of the scattered beam 
has a wavelength identical with that of the un- 
scattered rays, while another part is modified as 
regards wavelength in passing through the pene- 
trated matter, as a result of the interaction between 
the X-rays and the electrons in the scattered 
material. In the course of experiments on a variety 
of elements, ranging from molybdenum to barium, 
both these components have been measured, 
together with the amount of the fluorescent radia- 
tion produced during the passage of X-rays by the 
excitation of other radiation the wavelength of which 
is characteristic of the atoms traversed. The main 
point of theoretical importance is that the observed 
values of the scattering were at variance with the 
calculated values based on classical atomic theory, 
whereas the different distribution of the scattered 
radiation, predicted from the more modern wave- 
mechanics hypothesis, was found to be in good 
agreement with the measured values. The results 
of further work along such lines with radium will be 
awaited with interest. 

In the meantime, the laboratory continues its 
useful work of testing radium, the routine part of 
which has involved the examination for the National 
Radium Trust of about 8-5 grammes, in 1,100 con- 
‘ainers. Of these, two containers for a London 
hospital each contained 1 gramme of radium. The 
usual sequence of such examination comprises tests 
for leakage, distribution and radium content. A 
general account of the procedure has been outlined 
m4 recent paper,* where the leakage test is said to 
consist in storing the container for about 24 hours 
ma sealed glass tube containing plugs of cotton 
wool. Leakage is indicated by radioactivity of 
the cotton wool after this storage period, the 
detecting apparatus consisting, as shown by Fig. 24, 
Page 585, of a combined ionisation chamber and 
prit-lead electroscope. One side of the lead-walled 
_— chamber can be opened to permit the intro- 
duction of the suspected cotton-wool plugs, while the 
“uperimposed electroscope is charged by momentary 
connection to a 200-volt dry battery. The insula- 
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tion is of ebonite surrounded by sulphur rings. 
Tests to determine the distribution of the radio- 
active material in the container are simply obtained 
as a photograph taken by placing the container in 
direct contact with the emulsion side of a photo- 
graphic plate for a period depending upon the 
radium content per unit length and the wall thick- 
ness of the container. The third test for radium 
content is made by comparing the gamma-ray 
activity of the container with that of a standard 
quantity of radium. The comparison consists in 
measuring, under conditions as nearly as possible 
identical, the ionisation produced by the gamma 
radiation when the standard and the sample con- 
tainer successively occupy the same position relative 
to an ionisation chamber. The latter, combined 
with a gold-leaf electroscope, is shown diagram- 
matically by Fig. 25. The principle is essentially 
the same, as regards the charging of the electroscope 
from a 200-volt dry battery, as the instrument used 
for leakage tests. Here, however, the source of 
radiation is outside the chamber, and gamma rays 
enter through a lead filter, usually 5 mm. thick, 
which is held in position by a brass ring to form 
the circular front face of the ionisation chamber. 
The gold leaf of the electroscope, about 4 cm. long, 
carries a light pointer of glass fibre coated with 
indian ink to render it conducting and opaque. 
A sharp magnified shadow of the point is produced 
by an optical projection system on a graduated 
ground-glass scale, and the resulting sensitivity of 
the instrument is about 3-5 mm. of indicator 
movement per volt. This apparatus is somewhat 
slow and tedious in operation, and in order to 
reduce the time absorbed in routine measurement, 
a single-stage, direct-current amplifying circuit has 
been devised during the past year which, together 
with a large cylindrical ionisation chamber, serves 
as a precision instrument for radium measurement 
by the gamma-ray method, giving results as 
accurately as, yet much more rapidly than, the 
apparatus shown by Fig. 25. 

One other practical aspect of radiology on which 
the Laboratory is doing constructive work concerns 
the part played by building materials in affording 
protection against gamma rays for people in the 





vicinity of radium containers. In this connection, 
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tests have been carried out on full-scale brick walls 
ranging from 4 in. to 23 in. thick, on solid-steel 
doors up to 3} in. thick, and on various thicknesses 
of coke-breeze, concrete, iron, aluminium, and 
lead. The results show that the absorption of 
gamma rays by different materials is fairly closely 
proportional to their densities. This linear relation- 
ship is sufficiently exact for all practical or protective 
purposes as regards the lighter elements, but it 
requires correction if light and heavy elements are 
being directly compared, owing to photo-electric 
absorption in the latter. 
(T'o be continued.) 











COMMERCIAL MOTOR TRANSPORT 
EXHIBITION AT EARL’S COURT. 
(Concluded from page 551.) 

In concluding our account of the Commercial 
Motor Exhibition, which closed on the 13th instant, 
we may refer to the exhibits of Messrs. R. A. Dyson 
and Company, Limited, 76-80, Grafton-street, 
Liverpool, 8, one of whose products, a 75-ton 
12-wheeled trailer, although not shown at Earl’s 
Court, was illustrated and described in our last 
week’s issue, on page 568. Of the exhibits we may 
first mention the trailer illustrated in Fig. 34, which 
has been specially designed for use when extreme 
lowness is required. It is of a light type, for loads 
up to 30 ewt. The frame is carried on a central 
trunnion bearing on the front axle, and a special 
form of springing is adopted at this point and at 
the two points of attachment on the rear axle. 
Apart from giving an exceptionally low platform, 
the arrangement enables the two axles to be 
quickly detached, so that if the load is required 
to remain in the open for a considerable time, 
the wheels and running gear can be removed and 
stored in safety. As the arrangement is essen- 
tially the same at the three points of suspension, it 
will be sufficient to deal with the mounting of the 
rear axle. The axle bearings are formed in blocks 
which are free to slide up and down between side 
plates welded to the frame. The blocks are formed 
on the heads of vertical spindles which pass through 
guides welded to the frame, and terminate in a 
threaded portion at the bottom. A nut engages 
with this thread and supports a collar which forms 
the lower abutment for a helical spring, the upper 
end of which abuts on the underside of the frame. 
The collar and spring are enclosed in a cylinder 
attached to the frame. The axle, together with the 
blocks, can be lifted off on removing the nuts, which 
are made self-locking by having an upper taper 
face in contact with a corresponding face on the 
lower side of the collar. The trailer is provided 
with specially-powerful over-run brakes of the Bendix 
Cowdrey type. Low-pressure 6-in. by 20-in. tyres 
are fitted to all four wheels. 

Messrs. Dyson also showed a road-rail tank trailer, 
illustrated in Fig. 35, for the carriage of milk. As 
the top of the tank must fall within the loading 
gauge when the trailer is on a railway truck, the 
trailer is made as low as possible. The tank is of 
2,000 gallons capacity, and is made from Firth’s 
stainless steel. It is lagged with a 2-in. layer of 
Alfol, covered with aluminium sheeting. The length 
over the ends is 17 ft. 5 in., and the internal dia- 
meter is 5 ft. The chassis frame is of rolled steel, 
and as will be clear from the illustration, is mounted 
on six wheels, the four rear wheels being in tandem. 
As it is inadvisable to allow the trailer to stand 
on the pneumatic tyres when it is travelling by 
rail, owing to the danger of a puncture allowing the 
anchor chains to become slack, auxiliary wheels 
are provided on each hub. These wheels cannot be 
seen in the illustration, as they are behind the 
pneumatic-tyred wheels, but they are 20 in. in 
diameter, and register with special rails provided 
on the truck platform. These rails are tapered at 
the end to ensure easy entry of the trailer, and 
automatically locate the trailer on the centre line 
of the truck. The front axle of the trailer is fitted 
with Ackermann steering, and with an arrangement 
to prevent damage to the steering gear through over- 
locking. This consists of the wire-rope lock stops 
which can be seen in the illustration. Jacks are 
provided on each spring which take the load off the 














springs when travelling by rail, and also ensure that 








588 © 





resonance is not set up between the trailer and truck 
springs. Internal expanding brakes are provided 
on the two rear axles. The brakes can be operated 
through cables by the handwheel, visible in the 
illustration at the front of the vehicle, by a similar 
handwheel at the back, or from the power unit by 
means of a wire cable. The brake drums are 16 in. 
in diameter by 4 in. wide, and are fabric lined. The 
trailer is fitted with mudguards, which were not in 
position when the photograph reproduced was taken, 

The chassis illustrated in Fig. 36, on this page, is 
a new 26-seater "bus model shown by Messrs. Dodge 
Brothers (Britain), Limited, Mortlake-road, Kew, 
Surrey. The engine is a six-cylinder L-head unit 
with a cylinder bore of 33 in., and a piston stroke 
of 4,, in. The R.A.C. rating is 27-34 h.p., and the 
engine develops 73 brake horse-power at 3,000 r.p.m. 
The compression ratio is 5-8 to 1. The leading 
features of the engine are a drop-forged high-carbon 
steel crankshaft with seven counterweights integral 
with the shaft, drop-forged I-section connecting 
rods of high-manganese steel with removable bear- 
ings, and anodic-coated aluminium-alloy slotted 
pistons. The camshaft is driven by silent chain. 
The cooling water is circulated by a centrifugal 
pump, the circulation being thermostatically con- 
trolled. The clutch is of the single dry-plate type, 
10 in. in diameter, with a shock-absorbing spring 
centre. The gearbox, which forms one unit with 
the engine, is of the sliding-gear type, giving four 
forward speeds and reverse. The forward ratios 
are 6-4, 3-09, 1-69 and 1 to 1, while the reverse 
ratio is 7-82 to 1. Provision is made for a power 
take-off on the gearbox. The propeller shaft is of 
the Hotchkiss open tubular type in two sections. 
It is provided with three universal joints, and is 
supported in the centre by a ball bearing in an oil- 
sealed housing. The universal joints are of the 
heavy-duty Hardy-Spicer all-metal type with needle- 
roller bearings. 

The rear axle is of the full-floating type and is 
underslung. The housing is of cast-steel banjo 
form, with off-set drive. The final transmission, 
which has a ratio of 5-85 to 1, is by spiral bevel. 
The driving pinion and shaft are integral, and 
mounted between two large adjustable tapered 
bearings and a single heavy roller-bearing saddle, 
to give positive alignment. The frame is of channel 
section, dropped in the centre and upswept over 
the rear axle, as shown, to give low loading and 
a low luggage platform at the rear. The side 
members are 8%} in. deep by 2} in. wide, the 
thickness of the metal being ,7, in. It is braced 
by six cross members. The front axle is a heat- 
treated drop forging of I section, and the stub axles 
are also heavy drop forgings of alloy steel. The 
king pin is mounted in two large bronze bushes, the 
vertical load being taken by a roller thrust bearing 
for easy steering. The springs are semi-elliptic 
and are of low periodicity. They are of silica- 
manganese acid open-hearth steel. The front springs 
are 43 in. long with 12 leaves 2 in. wide, and the rear 
springs are of the progressive type, 52 in. long, with 
12 leaves 3 in. wide. Foot-operated Lockheed 
four-wheel brakes are fitted, the brakes being of the 
slotted shoe type. The brake drums are 14 in. in 
diameter on the front wheels, and 16 in. in diameter 
on the rear wheels, and are made from a special 
non-distorting cast iron. The handbrake operates 
the same set of shoes directly through rods, cross 
shaft, and cables. The steering is of the worm and 
sector type, the column being adjustable for height. 
The wheelbase is 14 ft. 9 in. and the track is 5 ft. 
5,'; in. The overall length of the chassis is 24 ft. 
1} in., and the overall width is 7 ft. 2 in. 

In addition to the trailer pump described on 
page 548, ante, Messrs. Dennis Brothers, Limited, 
Guildford, showed a new forward-control chassis. 
This chassis, which is fitted with an oil engine 
capable of developing nearly 100 brake horse-power, 
is known as the “ Max,” and is illustrated in 
Fig. 37, on this page. The chassis is of robust 
design, suitable for carrying the maximum loads 
permitted for a four-wheeled model. It is capable 


of carrying loads of from 6 tons to 8 tons, according 
to the type of body employed, and, in addition, 
the ample reserve of power in the engine enables 
an additional 8 tons to be transported by means 
of a trailer. . 


The engine is a four-cylinder mono- 
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bloc model with a cylinder bore of 117-47 mm. 
(4% in.) and a piston stroke of 150 mm. (5{ in.), 
giving a swept volume of 6,500 c.c. (396 cub. in.). 
The cylinder block and crankcase form one unit, 
with alloy cast-iron wet liners. The combustion 
chamber is of the open type in the piston crown. 
The pistons are of light alloy. Two inlet and two 
exhaust valves are provided per cylinder, the 
valves being of the overhead type, operated by 
rockers, push rods and mushroom-type tappets. 
Special water passages and deflectors are provided 
in the cylinder heads for cooling the valve seats. 
The crankshaft is carried in five bearings and is 
hardened. The journals are 3} in. in diameter, 
and the crank pins 3} in. in diameter. The bearings 


are in the form of steel shells lined with white 
metal. The timing gear is at the rear of the engine. 


The water pump is of the impeller type, belt-driven 
in tandem with the fan. The lubricating-oil pump 
is driven from the rear end of the crankshaft, and 
after drawing the oil from the sump through a 
coarse-mesh filter, delivers it through a readily- 
detachable cooler and cleaner to the main and 
big-end bearings. A further supply passes from the 
camshaft to the overhead valve gear and to the 
auxiliary drives, including an exhauster for the 
brakes. As will be clear from the illustration, the 
engine is arranged for forward drive, and the fuel 
pump and dynamo are located on the near side. 
The clutch is of the dry two-plate type, adjusted 
by six bolts on the cover plate. The gearbox 
provides five forward speeds, and consists of two 
light-alloy castings bolted together. The wheels 
are of nickel-chrome-molybdenum steel, and are 
mounted on large diameter shafts. The latter are 
carried on ball and roller bearings. The forward 
gear ratios are 5-19, 2-94, 1-55, 1 and 0-69 to 1, 
the top gear being thus overspeed. The reverse 
gear ratio is 6-66 to 1. The change-speed lever is 
mounted in an enclosed spherical bearing on the 
off-side of the crankcase, as shown, and is connected 
to the selector gear by a single shaft carried on 
spherical bearings. The propeller shaft is in two 
sections with a rubber-bushed forward flexible 
joint, the centre and rear joints being of the oil- 
tight needle-rolle: bearing type. A torsional-vibra- 
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tion damper is provided at the centre, where the 
shaft is supported in a rubber-mounted bearing. 
The rear axle is a steel casing, the final reduction 
gearing being of the overhead worm type. The 
standard final ratio is 8-25 to 1, but an alternative 
gear with a ratio of 7-25 to 1 can be supplied if 
required. The axle shafts are fully floating, and 
enable the worm gear to be removed without dis- 
turbing the road wheels. The springs are of the 
semi-elliptic type, both front and rear, the rear 
springs being mounted above the axle to reduce 
roll. The front axle is of circular section where it 
is subject to the braking stresses. The swivel 
heads are fitted with needle-roller bearings, while 
the thrust is taken on a taper-roller bearing. The 
steering is of the worm and nut type, with the 
working surfaces submerged in oil. The foot brake 
operates on all four wheels, and is hydraulically 
applied through a vacuum servo system, the 
operating cylinders being located outside the drums, 
and actuating wedge and roller expanders. The 
hand brake operates on the rear drums only. All 
the drums are 17 in. in diameter. The front brake 
shoes are 3 in. wide, and the rear brake shoes 
63 in. wide. The frame is of nickel steel, and is 
straight, as shown. It is provided with diagonal 
bracing, and the front cross member is detachable 
to facilitate engine removal. The chassis can be 
supplied with a wheelbase of either 12 ft. or 14 ft., 
the corresponding overall lengths being 17 ft. 1] in. 
and 21 ft. 10 in. The front track is 6 ft. 3} in., and 
the rear track is 5 ft. 10 in. The minimum ground 
clearance is 10} in., and the turning circles of the 
long and short models are, respectively, 50 ft. and 
46 ft. 6 in. A four-cylinder petrol engine can be 
supplied as an alternative to the oil engine. 








Apvisory Councit ror ScrentiFic AND INDUSTRI! 
Resrarcn.—Under the Order in Council dated 
February 6, 1928, the Lord President of the Counc! 
has appointed the Rt. Hon. Lord Riverdale of Sheffield. 
K.B.E., to be Chairman of the Advisory Council to th 
Committee of the Privy Council for Scientiti and 
Industrial Research, in succession to the late Rt. Hon 
Lord Rutherford of Nelson, O.M., F.R.S. Under the 
same Order in Council, the Lord President has appointed 
Sir William H. Bragg, O.M., K.B.E., Pres.R.S., to ™ 
a member of the Advisory Council. 


[Nov. 26, 1937. 
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THE QUEEN’S HOTEL, LEEDS. 


THe new Queen’s Hotel, Leeds, which, as we 
announced in last week’s ENGINEERING, page 575, was 
opened by the Earl of Harewood, K.G., accompanied by 
H.R.H. the Princess Royal, on Friday, November 12, 
forms the first part of an extensive scheme of improving 
the railway and entertainment facilities of the city and, 
incidentally, adds to the architectural appearance of 
the City Square. This scheme includes the partial 
reconstruction of the Wellington and New stations of 
the London Midland and Scottish and London and 
North-Eastern Railway Companies, so as to enable 





The approach road is paved with rubber. Inside the 
hotel there are double partitions of specially constructed 
acoustic slabs, supplied by Messrs. Newall’s Insulation 
Company, Limited, Manchester, between the bedrooms, 
the ceilings of which are suspended and insulated from 
the floors. The latter are of the “ aerodrome” anti- 
noise pattern. Special care has been taken to provide 
good acoustic properties in the two banqueting halls. 
As regards accommodation, the arrangement of 
which will be gathered from the sectional elevation 
given in Fig. 1, the basement contains a brasserie 
together with the kitchens and other offices, &c., while 
the ground floor, in addition to the usual reception hall, 





efficient joint working to be effected, and the combined 
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accommodates a lounge, grill room, French restaurant, 
and a number of smaller rooms and offices. 
Figs. 9 and 10, on page 591, show the 
grill room and lounge, respectively. On 
the first floor is a banqueting hall 
capable of seating 400 people, with its own 
entrance and foyer, as well as a private 
banqueting room and a suite of four pri- 
vate dining rooms. The upper floors con- 
tain 200 bedrooms for guests, each of 
which has its private bathroom or bath 
lobby, while the eighth floor is entirely 
devoted to staff quarters. Communication 
between the floors is afforded by two 
main Waygood-Otis passenger lifts with a 
speed of 450 ft. per minute. There are 
also a high-speed luggage lift and several 
smaller passenger and service lifts, which 
were installed by this firm, Messrs. J. and 
E. Hall, Limited, Dartford, and Messrs. 
Keighley, Limited,13, Victoria-street, S.W.1. 
The plumbing has been carried out almost 
entirely without the use of lead, cast-iron 
drainage and copper soil and rain-water 
pipes being used instead. The wastes from 
the various sanitary fittings are carried out 
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from Figs. 2 to 6, Plate XXXVII. It isnow recognised 
that some form of air-conditioning with regard to 
temperature, humidity and cleanliness, is necessary in 
such parts of a hotel as the restaurants, lounge, smoking 
and other public rooms, where human beings are more 
or less closely packed, and where the atmosphere for one 
reason or another rapidly tends to become unpleasant. 
owing to the large amount of heat or smoke liberated 
by the occupants themselves in comparison with the 
number of cubic feet they take up. Under such con- 
ditions, comfort can only be assured by introducing 
and removing a large volume of air at intervals in such 
a manner that neither is the temperature at one place 
excessively high, nor is low temperature accompanied 
by draughts present at another. Moreover, the air may 
need to be humidified before introduction in winter 
and dried in summer ; and at all periods of the year, 
especially in large towns, it will also require to be 
cleaned, if damage to the fabric and decorations of 
the buildings is to be avoided. As will appear, these 
problems have been sufficiently dealt with in the 
present installation to provide what should prove to be 
a good solution. 

What is more interesting, however, is that air-condi- 
tioning has been applied not only to the public rooms, 
but to the bedrooms, partly owing to the noisy position 
of the site between the City-Square and the Wellington 
and New stations, and partly owing to the fact that the 
atmosphere of this part of Leeds is more than usually 
dirty. It is hoped in this way to be able to maintain 
an agreeable atmosphere in the rooms, without it being 
necessary to open the windows. In fact, visitors are 
specially warned against doing this. At the same time 
an attempt has been made to reduce the noise nuis- 
ance further by the use of double frames. 

The hot water for the air-conditioning plant and the 
direct-heating panels in both the public rooms and the 
bedrooms, is supplied from a group of ten boilers, which 
are installed in the Goit. This is a disused river 
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station has already been renamed City. In addition, a 
large office building for the use of the railway staffs 
and private firms is being erected, and this will include 
a ge and sub-basement and a cinema seating 270 
people. 

As regards the hotel itself, the frontage to City 
Square is 230 ft., while the eighth and top floor is 
115 ft. above the pavement level. The building 
consists of a structural-steel frame, the steel for which 
was supplied by Messrs. Redpath, Brown and Company, 
Limited, Manchester. This frame is filled in with 
brick panels which, over a large area, are faced with 
Portland stone. The building contractors were 
Messrs. William Airey and Sons (Leeds), Limited, and 
the architects Messrs. W. Curtis Green, R.A., and 
W. H. Hamlyn, F.R.I.B.A. The engineer for the 
structural steelwork and foundations was Mr. B. L. 
Hurst, M.Inst.C.E. Great care has been taken to 
eliminate both extraneous and internal noise and to 
regulate the ventilation. For the latter purpose a 
complete air-conditioning plant has been installed, as 
described in more detail below, while the former has 
been taken care of by placing the motors operating 
the lifts in a tower 130 ft. above street level and by the 
Provision of double windows on the first and second 
floors. The tram lines in the City Square have also 
heen moved a distance of 30 ft. away from the frontage 
of the building, and specially insulated manganese- 





steel rails have been laid at all the adjacent crossings. 





is obtained from the Leeds Corporation, duplicate ser- 
vices being provided for this purpose. The power load 
aggregates 350 h.p., a good deal of which is used in 
connection with the heating and air-conditioning plant, 
while a generous scheme of lighting has been provided 
both in the public and private rooms. The electrical 
installation was carried out by Messrs. Rashleigh, Phipps 
and Company, Limited, 2, Hanover-square, London, 
8.W.1, and the lighting, which is principally indirect, 
by Messrs. Allom Brothers, Limited, 16, Grosvenor- 
place, London, S.W.1. In the public rooms, pendants 
are largely used, but in the lounge decorative glass 
bowls are placed on the tops of two ventilating shafts, 
as can be seen in Fig. 10, and in the French restaurant 
the central fitting is supplemented by cornice lighting. 
The same system has also been adopted in the small 
banqueting hall, while luminous glass wall brackets 
are used in some of the smaller public rooms. Each 
bedroom is fitted with its own telephone, which is 
provided with a device enabling the caller to communi- 
cate with the exchange operator without disconnecting 
the line. 

The most interesting, as it is also the most modern, 
part of the equipment of the hotel is the heating and 
air-conditioning plant, which was designed by Dr. Oscar 
Faber, O.B.E., M.Inst.C.E., Romney House, Marsham- 
street, London, S.W.1, in collaboration with the Con- 








air-conditioning equipment, since being well separated 
from the main building, it offers an excellent and 
unusual means of securing sound insulation. Six of the 
boilers, which are of the Gravico automatic gravity -feed 
type and were constructed by Messrs. Hartley and 
Sugden, Limited, Halifax, supply the hotel and the three 
adjoining office blocks, while one acts as a stand-by to 
either system. Each boiler has a rating of 2,000,000 
B.Th.U. per hour, and is automatically fired by coke 
from a magazine, which only requires replenishing 
every 24 hours. The only other attention necessary 
is the daily clinkering and removal of ash and periodical 
cleaning of the fire tubes. 

The coke is supplied by a system of seven conveyors. 
which were constructed by Messrs. Spencer (Melksham), 
Limited. Four of these conveyors consist of rubber 
belts, while the other three are of a flap type, which 
requires no plough or other throwing-off device. They 
can, therefore, be accommodated in the very limited 
headroom which is available over the boilers. The coke 
is taken by these conveyors, the drive of one of which is 
illustrated in Fig. 8, page 590, from an intake hopper 
to a 160-ton storage bunker, and thence to subsidiary 
bunkers over the boilers which hold about two days’ 
supply. All the metal chutes on the coke-handling 
system are lined with rubber to reduce the noise. The 
cold-water supply to the boilers, like that to the rest 





troller of the London Midland and Scottish Railway’s 
Hotels Department. The lay-out of this plant will beclear 





passes to two 


of the building, is obtained from the town mains and 
inter-connected tanks in the roof. 
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Booster pumps are provided for raising the water to | 
tank level at times when the standing pressure is not 
sufficient. These pumps can also be used to increase 
the pressure at the fire hydrants, which are provided | 
on all the floors. The temperature of the hot water 
from the boilers is controlled thermostatically and that 
for service purposes is pumped into three copper 
calorifiers, which, with the storage cylinders above them. | 
have a storage capacity of 10,000 gallons. 

The air-conditioning plant, which, as has already been 
mentioned, is also installed in the Goit, consists of 
seven inlet ventilating units, three of which serve the | 
main banqueting hall, the small banqueting hall, and | 
the restaurant, grill and other food rooms. A fourth | 
unit deals with the lounge and other public rooms, as | 
well as with the offices. Two others serve the bed 
rooms, while the seventh is employed for the kitchens 
und other service rooms. In addition, each plant has 
a separate extractor fan, those for the public rooms 
being arranged so that the exhausted air can be used 
to supplement the supply to the kitchens. As will be | 
clear from Fig. 1, the extractor fans for the bedrooms | 
are on the roof. Exhaust fans are also provided in the 
Goit for the basement lavatories, while those for the 
kitchen and services discharge into spaces beneath the 
station. The general arrangement of this plant will 
be clear from Figs. 2 to 6, Plate XXXVII 

Fresh air is drawn into the plant chamber through | 
a vertical brick duct which forms part of the building, | 
and the upper end of which is at the second-floor level. | 
The air drawn in first passes into a self-cleaning oil- | 
coated filter, of which there is one for each plant. These 
filters, which were constructed by Messrs. The Visco 
Engineering Company, Limited, Croydon, consist essen 
tially of a series of zig-zag plates, which are placed close 
together, the surfaces being covered with sticky oil, so 
that the heavier dirt particles adhere to them. The 
smaller particles are similarly tripped in a fabric filter, 
which consists of cotton-wool fabric stretched on frames 
of Vee formation, and was also constructed by Messrs. 
[he Visco Engineering Company The total area 
of these filters is 1,680 sq. ft., and it has been found 
retaining 
to the 
sir flow of more than 0-25 in. water gauge. Both 
filters and air supply can be cut off by roller shutters, 
which were constructed by Messrs. Mather and Platt, 
Limited, Manchester After passing through the fabric | 
filters, the air passes to a pre-heater, which is supplied | 
with hot water from the boilers, and thence through 
the usual air washer, which is housed in a concrete 
casing to reduce the risk of corrosion, and is supplied | 
with water by electrically-driven pumps constructed | 
by Messrs. The Pulsometer Engineering Company, 
Limited, 39, Victoria-street, London, S.W.1 The 
eliminator plates which trap the surplus water are 


by experience that they are 
the finest dirt without imposing a resistance 


capa ble of 


made of glass, instead of zinc, so as to avoid any 
trouble with corrosion After passing the eliminator | 
plates the air is drawn into the main heater by a fan 
which discharges into ducts connected to the various | 
parts of the individual system served. These ducts 
are provided with hand-operated dampers so as to 
prevent any natural circulation of air through the 
system when the fans are not running. The flow of 

water to the heaters is controlled through motor- | 
operated valves by thermostats installed in the washer 
and fan-suction, these instruments, which were supplied 
by Messrs. The Rheostatic Company, Limited, Slough, 
being set so as to provide any desired degree of tem 

perature and humidity in the ducts. Provision is also 
made so that at some future date the water can be 
cooled by refrigeration during the hot weather. In 
some cases the duct systems are sectionalised so that 

individual rooms may be maintained at different 

temperatures by means of thermostats in those rooms. 
This is effected by installing booster heaters in the 
appropriate subsidiary ducts. The above description 
applies to the first six of the plants. The seventh, | 
which, as has already been stated, is used for the kitchen 

is identical in principle, except that no washer ot 

fabric filter is installed. The total volume of the air 
delivered to the building by the plants is 10,250,000 | 
cub, ft. per hour, but considerable regulation, accor- | 
ding to the actual conditions prevailing, is obtainable | 
by altering the speeds of the fans. 

The fans, which range in capacity from 50,600 cub. ft 
per minute in the kitchen inlet to 5,500 cub. ft. per 
minute at the small be llroom outlet, were constructed 
by Messrs. Matthews and Yates, Limited, Swinton, | 
» typical unit being illustrated in Fig 7 They | 
number twenty-one in all and are provided with cas 
ings of the laminated type, being mounted on pads 
of rubber composition to eliminate vibration. They 
are driven through Vee-belts by three-phase slip-ring | 
variable-speed motors, with capacities ranging from | 
22 h.p. to 1} h.p., which were supplied by Messrs. 
Bull Motors, Ipswich, and are similarly insulated. 
These motors are controlled by push-button starters | 
snd tramway controller-type speed controllers, manu 
factured by Messrs. Allen West and Company, Limited, 
Brighton, which are placed close alongside the fans, | 





| without delay by means of a change-over switch. 
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except in the case of those associated with the motors | 
installed on the roof. These are remote-controlled 
from the Goit. In many cases the inlet and extractor 
fans of a system are operated from one starter, | 
their speed being controlled sympathetically, that is, 


both motors are slowed down or started up together. | 


The exhaust fans on the roof are fitted with duplicate 
motors so that a stand-by can be brought into operation 


Though the placing of the equipment in the Goit 
has had considerable advantages, it has, on the other | 
hand, necessitated an increase in the length of inlet | 
and extractor ducting that had to be laid. The majority 
of these ducts, both metal and builders’ work, were 
supplied by Messrs. Gardners, and are lined with 
Paxfelt or other asbestos-type insulating board so as 
to reduce the heat storage and consequent temperature 
lag. This lining has, in addition, helped in silencing the | 
system. Further, to prevent vibration being trans- | 








Fans witH 22-H.P. anp 20-H.P. Burt Sirent Morors. 
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mitted to the building, canvas connections have been 
inserted between the fans and the ducting. 

As regards the ventilating system in the rooms 
themselves, draughts have been guarded against by 
replacing the system of introducing cool air at ceiling 
level and extracting hot air at floor level by a mixed 
system in which part of the air is extracted neat 
the ceiling and part near the ground level, while 
the cool air is introduced at about the height of the 
top of the doors. In the banqueting hall, which will 
seat from 400 to 500 diners, for instance, this is done 
by having inlet openings in the walls and outlets near 
the floor and ceilings, or laylights, while by regulation 
between the bottom and top extracts the air can be 
forced in one direction or the other, and the room 
easily cleared of smoke. This system is also followed 
in the other public rooms. For instance, in the lounge, 
as shown in Fig. 10, the inlets are placed at a middle 
level in the walls and in the lighting fittings, while the 
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THe Gritt Room. 





Fie. 10. 


outlets are arranged round the cornice and at low 
levels. In the grill room, as illustrated in F g. 9, the 
inlets are alongside the doors, while the outlets are 
in the ceiling. On the other hand, the air to the bed- 
rooms is supplied near the floor and the extraction 
is at a high level on the opposite side of the room. 
The extracted air first passes into the bathroom, 
whence it is exhausted to the roof through large shafts 
which also contain the plumbing and service pipes. 
These shafts lead into an H-shaped duct on the roof, 
to which the extractor fans are connected. In addition 
to the ventilating plant, direct hot-water heating 
is provided in the public rooms and bedrooms by 
means of Sankey steel wall panels, which give a 
flush appearance. In the public rooms these radiators 
are controlled in sections by thermostats. A re-circula- 
tion unit, working on the plenum system, is installed 
in the entrance hall to counteract the draughts from the 
streets to which this part of the hotel is naturally 








THE LOUNGE. 


liable, and draws its air supply from the lobbies, &c. 
The service rooms and staircases are heated by Ideal 
cast-iron radiators. The main contractors for the 
heating and ventilating system we have just described, 
as well as for the hot and cold water supplies, were 
Messrs. G. N. Haden and Sons, Limited, 60, Kingsway, 
London, W.C.2. 








British StanpDaRD Evecrric Fusss.—The British 
Standards Institution, 28, Victoria-street, London, 
8.W.1, has issued a second revision, price 2s. 2d., post 
free, of the specification for electric fuses last revised in 
September, 1931. A larger range of fuses is included in 
the new revision, extending the range of current ratings 
up to 800 amperes. The maximum rated voltage of 
fuses covered by the specification is such that the 
voltage to earth does not normally exceed 250 volts. 
The performance tests are considerably more searchin, 
than in the old specification, and the tests are dealt wit. 
in greater detail. 


CARDIFF ENGINEERING 
EXHIBITION. 


Tue sixteenth annual Engineering Exhibition, 
organised by the South Wales Institute of Engineers, 
was opened by Professor Frederic Bacon, M.A., at 
the Greyfriars Hall, Cardiff, on November 17, after a 
civic welcome had been extended to the exhibitors by 
the Deputy Lord Mayor, Councillor Robert Bevan. On 
previous occasions the hope had been expressed that, 
in the near future, a new and more commodious hall 
might be available, m which the exhibition might 
expand beyond the limits imposed by the temporary 
structure which hitherto has been its accustomed 
venue. Various circumstances have deferred the hope 
from year to year, so that it was very satisfactory to 
learn, on the authority of the Deputy Lord Mayor, 
that the preliminaries are now settled, and work will 
be begun on a hall which will be ‘“ second to none 
outside London” as soon as the contractors can 
arrange to do so. We understand that the site forms 
part of the area, recently cleared, between Wood-street 
and the main Great Western Railway station, and 
that by 1939 at the latest Cardiff should be able to 
provide ample accommodation for an exhibition even 
more representative than the present of the expanding 
industrial activities of South Wales and Monmouthshire. 

Without exception, the speeches in connection with 
the opening ceremonies evinced an optimism regarding 
the future prosperity of the district which was in 
marked contrast with the general atmosphere of recent 
years. Mr. W. Brynmor Davies, speaking on behalf of 
the Monmouthshire and South Wales Coalowners’ 
Association, observed that mechanisation in the mines, 
the progress of which was well exemplified in the 
exhibition, had been very favourably received by the 
officials and men of the South Wales collieries, and 
had been largely responsible for the improvement 
which had taken place in the trade. He thought there 
was little doubt that extended mechanisation would 
bring a greater volume of trade to those parts of the 
coalfield which at present lagged behind in this respect. 
Professor Bacon, in declaring the exhibition open, 
said that the confidence expressed by his predecessor, 
Mr. F. Llewellin Jacob, in the industrial future of 
South Wales was now seen to be wholly justified, and 
the outlook seemed to be more than favourable for 
some time to come. He hoped that full advantage 
would be taken of the opportunity to modernise plant 
and machinery wherever possible, so that the works 
and collieries might be the better prepared for any 
eventual slackening of production. 

In the exhibition itself colliery electrification provided 
some of the most important displays. The group of 
valleys converging upon Cardiff is well supplied with 
electric power—as, indeed, is the whole of the South 
Wales area—and the various exhibits associated with 
its application to mining may fittingly receive first 
consideration. Although electric power generation is 
apparently outside the scope of this year’s exhibition, 
except for the inclusion of Upper Boat power station, 
with its transmission lines, in a scale model of the 
Treforest Trading Estate, distribution gear figures 
largely on a number of stands. Messrs. Crompton 
Parkinson, Limited, Bush House, London, W.C.2, 
with their associated companies, which include the 
British Electric Transformer Company, Limited, show 
a number of examples of alternating-current and direct- 
current motors suitable for use in mines and similar 
situations where dust and moisture are encountered. 
Typical of these are the Klosd machine, with flame- 
proof slip-ring gear and the stator and rotor windings 
completely enclosed in the inner case of the motor 
shell. In the transformer section of their stand, Messrs. 
Crompton Parkinson, Limited, are showing a develop- 
ment of their ‘‘ Gallery ” type of mining transformer, 
namely, the 60-kVA size in a range extending up to 
150 kVA output at 400 volts, and for voltages up to 
3,300 on the higher and 650 on the lower sides, The 
example on the stand is designed for three-phase 
current at 50 cycles and for 3,300/440 volts, and complies 
with the requirements of the Coal Mining Regulations 
for installation in a non-danger zone. The tank is of 
welded mild steel, externally reinforced, and has the 
circuit breakers and cable boxes mounted on the ends 
to reduce the overall width. The cable boxes are 
arranged to be directed up or down at an angle per- 
mitting easy entry of the cables, whether these are 
carried at ground level or above the transformer. The 
cooling tubes are disposed on the two long sides of 
the tank, and the whole is mounted on flanged rollers 
to suit any requisite rail gauge. Removable fenders 
at the ends protect the switchgear, &c. To meet the 
Mining Regulations, the low-tension neutral point is 
brought out to a terminal on the tank side for testing, 
and covered by a protective housing. The tank drain 
valve is also protected, by being fitted within the 
foundation framing. The switchgear, manufactured 
by Messrs. Switchgear and Cowans, Limited, Man- 
chester, is of the metal-clad flameproof mining type, 
the draw-out circuit breaker having over-current 





592 
releases and oil-dashpot time-lags on the three phases, 
isolating plugs, and a flameproof oil tank. There is 
also an isolating block box bridge with back terminal 
The low-tension switch is fitted with core-balance 
relay-operated leakage protection. The unit has been 
designed so that it can be readily dismantled and 
re-assembled on site 

On the same stand are shown sets of on-load tap 
changing gear for 33,000-volt and 11,000-volt supplies. 
the covers being replaced by sheets of glass to enable 
the operation to be followed. Both sets are stated to 
be capable of carrying the full-load current through 
either half of the windings continuously, without 
overheating. The 33-kV equipment is a dual drum 
switch, the two drums being connected by a chain 
drive. The bottom or diverter drum has six copper 
tipped fingers per phase, making contact with the 
collector rings, the middle two fingers carrying mercury 
tubes in steel cages, arranged to tilt in sequence by an 
irrangement of cams and rollers. The interruption of 
the circuit is confined to these tubes, which take the 
ure necessarily occurring during a tap change, but 
are subjected to load current only for « very brief 
period before contact is made by the copper-tipped 
fingers in parallel with them. Failure of the mercury 
tubes does not affect operation of the switch, as the 
make-and-break is then performed by the copper- 
tipped fingers. The 11-kV set is the former standard 
type. to which mereury tubes have been added in 
parallel with the make-and-break segments. In this 
unit there is only one drum. Both sets are operated 
hy motor control gear, with push-button control and 
ill necessary indicators. The motor is a single-phase 
series-wound machine fitted with a self-contained 
reduction gear and electrically interlocked, a third 
pole being used to energise an electro-mechanical brake 
release, to prevent the over-running of a tap position. 

The principal exhibit of Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, is an actual control desk, forming part of a 
large Ward-Leonard electrical winding equipment now 
in hand for a British mine, arranged to control a 
sectional model of a pit, with which all the automatic 
or semi-automatic operations of winding from different 
levels can be followed The desk is arranged with 
illuminated signal panels at the sides, and a large dial 
depth indicator in the centre, showing drum revolutions 
and also depths in feet. Between the depth indicator 
and the signal panels are, on the right, the hoisting 
ind lowering control lever, and on the left, the brake 
lever Emergency stop and reset buttons are con- 
veniently located near the main control levers, and an 
output counter, clock, flywheel speed indicator, tele- 
phone, various electrical meters, and a brake oil 
pressure gauge are arranged along the top of the 
desk. On the front panels of the cabinet are lighting 
switches, the repeat signal button to the onsetter, the 
brake oil-pump motor starter switches, &c. The other 
exhibits on this stand include bakelised “ Trafforoll ” 
bearings for rolling mills, which are also demonstrated 
by a model set of rolls, working displays of ‘bus-bar 
protection equipment and the Metrovick system of 
telemeter control, and a recurrent-surge analyser in 
which a cathode-ray tube is employed to show various 
wave-forms and electrical phenomena. 

Fabric bearings are also shown by Messrs. George 
Ellison, Limited, Perry Barr, Birmingham, the material 
in this case being Tufnol, which is also used for a 
variety of insulating applications, gear wheels, tubes, 
sections, and small electrical and other components. 
Che greater part of this stand, however, is occupied by 
the flameproof switchgear and lighting equipment for 
mines, in which the firm specialises, including a new 
model truck switchgear unit for 11,000 volts, and 
a 660-volt distribution switchboard. The lighting 
equipment includes a new pattern of straight-through 
eable coupling, with which is incorporated a lantern 
containing a 100-watt lamp. The well is of a heat 
resisting quality glass on which, it is stated, cold water 
can be poured while the glass is hot without causing 
damage. After cementing into the bezel, the glass is 
subjected to an internal hydraulic pressure of 96 Ib. 
per square inch. Among the different types of switch- 
gear was a new design of oil-break flameproof cireuit 
breaker, made in 40-ampere and 150-ampere sizes, 
with breaking capacities. respectively, of 1.500kVA and | 
15,000 kVA at 440 volts, three-phase, 50 cycles. Like | 
the other types displayed, it is of compact form, being 
designed for use in confined spaces, and may be bolted 
to walls, machinery, roof stanchions or other supports, 
or, alternatively, can be supplied with a floor stand 
The stand for the larger size of breaker is tubular and 
can be adjusted on site to the desired height 

(To be continued.) 








GENERATION ov Evecrrictry mw Canapa.—The 
total amount of electricity generated in Canadian power 
stations during September was 2,195,291,000 kWh, 
sn increase of 7-5 per cent. over the total for September 
of the previous year 
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THE range of high-class machine tools manufactured 
by Messrs. Drummond Brothers, Limited, Guildford, 
has recently been added to by the introduction of the 
tirm’s K-type capstan lathe. This is a class of machine 
for which there is at the present time a heavy demand 
and, in view of Messrs. Drummond's reputation, it is 
no surprise to learn that this capstan has already 
been sold in large quantities. The machine, which 
has a height of centre of 7} in. and will deal with work 
154 in. in diameter by 304 in. long, follows orthodox 
capstan lay-out in its general design, but embodies 
various special features, some of which are novel. 
A general view of the operating side of the machine, 
looking from above, is given in the annexed illustration, 
in which the general arrangement is clearly shown. 
As will be seen, the tray is of ample proportions, 
while the lower side of the bed casting is formed so 
that there is liberal space for the removal of cuttings 
from the back of the machine. The important question 
of ready chip clearance has also been kept in mind in 
the design of the bed, and ample space is allowed 
between the ways for the passage of cuttings into the 
tray below. The base, which is cast in one piece 
with the tray, is self-aligning, being mounted on three 
ball feet. 

The machine is intended for a high rate of production 
with high-speed alloy tools, and the rigidity which is 
characteristic of the base plate is carried throughout 
the design. The headstock spindle, which is provided 
with a 24-in. through hole, is carried in two Hoffmann 
opposed pre-loaded ball bearings at the front-end and 
also in roller bearings at both ends. The ball bearings 
take the thrust in both directions and also part of the 
journal load. All gears are of heat-treated nickel-chrome 
steel with ground teeth and all sliding gears travel 
on multi-splined shafts. The spindle has a flange at 
its front end for mounting chucks or other fixtures. 
The standard drive is by Texrope from a motor mounted 
on a hinged plate at the back of the machine, the motor 
size required for normal work being 5h.p. The normal 
speed of the driving pulley is 500 r.p.m., and with this 
speed the gears give a range of eight spindle speeds, 
forward or reverse, between 30 r.p.m. and 500 r.p.m. 
The pulley may, however, be run at 1,000 r.p.m., 
when the range becomes from 60 r.p.m. to 1,000 r.p.m 
The horizontal hand lever on top of the headstock 
operates the forward and reverse clutches and the 
brake, while any speed of the range of eight is selected 
by the upper handwheel on the front of the headstock. 
The small lever below this selects either the fast or 
slow range. Cascade lubrication is employed for the 
headstock, the base of the casting forming an oil 
reservoir. The oil circuit includes a sight-feed indi- 
eator which can be seen behind the starting lever. 

The saddle has ample bearing on the running ways 
and also provides liberal bearing on its upper side 
for the one-piece solid steel cross-slide. The mechanism 
connected with it is contained in the apron and runs 





in an oil-bath. The feed-box, situated at the left-hand 
end of the machine, is driven by an enclosed belt 
from the main spindle. It provides a choice of fow 
feeds to the saddle, ranging from 40 to 160 cuts pe 
inch, and four similar transverse feeds to the cross 
slide. These feeds are controlled by the handwhee! 
immediately below the speed-range selecting lever. 
and are reversed by the small lever to the left of this 
handwheel. Slipping clutches are provided to protect 
this feed mechanism. Handwheels for the longitudinal 
and cross motions are provided on the front of the 
apron. Dead stops are fitted to limit the saddk 
feed as desired. The arrangement consists of a 
hexagonal bar running along the front of the bed ani 
carrying six adjustable stops. An indexing han 
wheel, which can be seen in front of the tray in the 
illustration, serves to bring any particular stop into 
operation. A special feature of the machine is that 
this hexagonal bar is covered at all times during opera 
tion, so that there is no possibility of swarf lodging on the 
stops and leading to inaccurate work ; furthermore it is 
of extra heavy construction to avoid deflection. The 
covering guard is partly removed in the illustration in 
order to show the stop bar, but the machine is neve: 
operated with the guard in the position shown. A 
similar stop bar is provided for the cross-slide, in this 
case arrangements being made so that the bar may be 
turned to a neutral position if it is desired that the 
slide should run past the stops. The standard equip 
ment for the cross-slide is a square turret at the front 
and a fixed tool post at the back. 

The capstan is of the six-face type, rotation into 
the various working positions being obtained eithe: 
by automatic or hand gear. As in the case of the 
saddle, the mechanism associated with the capstan 
works in an oil bath in the turret-slide apron. Ther 
are four automatic feeds to the turret saddle, ranging 
from 40 to 160 cuts per inch. These are obtained 
from the feed box, the control handwheel being thie 
centre one of the lower three at the left-hand end of the 
machine. Hand feed is given by the large star wheel. 
A special feature of the machine is the capstan slide 
stop bar, which can be seen to the right of the capstan 
in the illustration. The bar, which is of heavy hexa- 
gonal section, carries six adjustable stops and is geared 
to rotate with the capstan. This stop bar is protected 
by means of a cover when the machine is in operation 
so that, as in the similar case of the saddle bar, there 
is no possibility of swarf getting on to the stops and the 
trip. In the illustration, the cover is shown swung 
into its lower position, which exposes the bar so that 
the stops may be set. In connection with the protec- 
ting covers over the stop bar, it should also be said 
that the main bed of the machine is protected at all 
times by casting extensions attached to the saddle 
These make actual bearing contact with the ways over 
their full length, so that the possibility of the ingress 
of swarf or dirt is eliminated. 

In addition to the dimensions which have already 
been given, it may be said that the maximum distance 
from the end of the spindle to the face of the capstan 
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is 304 in.; the total capstan travel is 12 in., and its 
working stroke 10 in.; the capstan faces are 4} in. 
by 34 in., the diameter of the tool holes 1} in., and the 
distance from the centre of the tool holes to the top 
of the capstan slide 2% in. The weight of the machine 
arranged for motor drive, but without the electrical 
equipment, is 45 ewt. If desired, the machine may be 
supplied with a thread-chasing equipment, while 
arrangements are made for fitting an air-operated 
chuck, 








LABOUR NOTES. 


Givine evidence, last week, before the Holidays- 
with-Pay Committee, representatives of the South 
Wales Miners’ Federation said that the organisation 
was convinced that holidays with pay could be secured 
only by legislation making the practice compulsory. 
Of the miners in South Wales, it was added, 50 per cent. 
were on the minimum wage of 2/. 10s. ; a contributory 
scheme would, therefore, reduce wages below that low 
level. Particulars of a contributory scheme in opera- 
tion in the works of Messrs. Warne, Wright and 
Rowland, Limited, metal thread-screw manufacturers, 
were given by the chairman of the company, Mr. J. A. 
Cecil Wright, M.P. Under the arrangement, it was 
stated, each male worker over twenty-one years of age, 
contributed 8d. per week and the firm 1s. 4d. per week. 
Payment at the rate of 8s, 4d. a day for twelve days 
was provided out of the accumulated fund. Adult 
women contributed 4d. a week and the firm 8d. a week. 
Payment at the rate of 4s. 6d. per day for twelve days 
was provided out of the fund. The National Federation 
of Master Painters in Scotland submitted that the only 
practicable scheme of holidays with pay would be of a 
contributory nature, contributions to be payable in 
equal proportions by the State, employers and 
employees. Any scheme should be sufficiently wide- 
spread to render all firms liable to the same charges. 


A memorandum submitted to the Committee by the 
four main-line railway companies took no exception 
to the principle of holidays with pay. It was added, 
however, that the provision of holidays with pay 
involved very considerable cost, and it was essential 
that it should be regarded as an integral part of the 
comprehensive contract of service. ‘ Holidays with 
pay,” it was stated, “ are in essence an enhancement 
of wages, and in the view of the companies should be 
dealt with in the same way as any other problem in 
regard to wages.” Mr. Kenelm Kerr, assistant general 
manager (staff) of the London and North Eastern 
Railway and chairman of the Railway Staff Conference, 
said that in the view of the railway companies the 
question of holidays with pay was not suitable for 
settlement by statutory enactment. About 538,300 
employees of the companies received holidays with pay 
by agreement, about 27,200 received holidays with pay 
though not by agreement, while about 68,000 did not 
receive paid holidays. The great majority of the last- 
mentioned were dock-workers who were casual 
employees. 


The Berlin correspondent of The Times states thar 
the German unemployment figures at the end of 
October were reduced by 575,000, compared with the 
same date last year. The total number of unemployed 
in Germany is now given as 502,000, of whom 160,000 
are not capable of full employment. _Only 87,000 fully 
capable and strong men are said to be out of work. 


The Ministry of Labour Gazette states that among 
insured workpeople between the ages of 16 and 64 
(excluding persons within the agricultural scheme), the 
percentage unemployed, including those temporarily 
stopped, in Great Britain and Northern Ireland, was 
10-2 at October 18, as compared with 9-7 at Septem- 
ber 13. On a comparable basis, there was a decrease of 
l-4, as compared with October 26, 1936. As has 
already been stated in these notes, the figures for 
September 13 this year, and for October 26 last year, 
have been revised. = 

At October 18 there were 1,159,613 persons on the 
registers of employment exchanges in Great Britain, 
who were out of a situation. This was 68,646 more 
than at September 13. On a comparable basis, 
however, there was a decrease of about 153,150, as 
compared with October 26 last year. The total was 
made up of 911,336 men, 33,587 boys, 178,801 women, 
and 35,889 girls. There were registered as unemployed 
m Great Britain, 110,483 men, 2,911 boys, 58,888 
Women and 4,055 girls who were on short time or 
otherwise temporarily suspended from work, making 
4 total of 176,337. This was 15,400 less than at 
September 13. On a comparable basis, there was a 
decrease of about 5,130, as compared with October 26 
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Great Britain, 52,663 men, 143 boys, 1,488 women 
and 5 girls, making a total of 54,299. This was 2,201 
less than at September 13. 


October 26 last year. 


allowances in supplementation of benefit), 47,139 
claimants whose position under the conditions relating | 
to contributions paid and benefit received had not 
been determined, and 6,107 persons who had beer 
disqualified for short periods from receiving benefit (of 
whom 3,003 had applications authorised for payment 
of unemployment allowances). There were also 
544,063 persons (not included in any of the foregoing 
classes) with applications authorised for unemployment 
allowances, 699 persons with applications for allowances 
under consideration, and 147,848 other persons, of 
whom 31,722 were under 16 years of age. 


The changes in rates of wages reported to have come 
into operation in October resulted in an increase of 
about 64,0001. in the weekly full-time wages of over 
620,000 workpeople. The principal classes of work- 
people affected by the increases were coal miners in 
several districts; iron puddlers and millmen in the 
Midlands; iron and steel wire drawers; workpeople 
engaged in textile bleaching, dyeing, printing and 
finishing ; dressmakers in England and Wales; certain 
railway employees ; workpeople (except motor drivers 
and statutory attendants) in the furniture removal and 
warehousing industry in England and Wales; and gas 
workers in Great Britain and Northern Ireland. The 
changes so far reported in the 10 completed months of 
1937 are estimated to have resulted in a net increase of 
about 594,000/. in the weekly full-time rates of wages of 
4,611,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Ministry of Labour as beginning in 
October, was 126. In addition, 24 disputes which 
began before October were still in progress at the 
beginning of that month. The number of workpeople 
involved in these 150 disputes, including workpeople 
thrown out of work at the establishments where the 
disputes occurred, was about 65,000, and the aggregate 
duration of the disputes in October is estimated at 
about 285,000 working days. 


In the course of an interesting article in the November 
issue of the Record, the organ of the Transport and 
General Workers’ Union, Mr. John Price argues that 
there is need to consolidate the increase in trade union 
membership on an educational basis. It is not only 
quantity, he says, but also quality that counts. The 
writer of the leading editorial note in the same issue 
of the Record regards that as an important point. “ It 
is comparatively easy,” he says, “ to make new members 
on a rising market; the difficulty, unless we educate 
them in the meantime, is to hold them when economic 
circumstances are against us. The Labour Movement 
is bringing the utmost pressure to bear on the Govern- 
ment to prepare against a slump in trade, and while 
we all hope it will be successful, we have to bear in 
mind that hundreds of thousands of workers in this 
country are employed in trades that are affected by 
world conditions. In a year or so—perhaps sooner— 
Trade Unionists may have to fight hard to hold what 
they have won during the period of so-called prosperity. 
Success will depend upon the loyalty of the new 
membership to the basic principles of the Movement. 
That loyalty can be created and consolidated only by 
trade union education.” 


Continuing, the writer observes :—“‘ A study of the 
history, traditions, structure and fundamental] principles 
of the Movement is essential to an intelligent under- 
standing of the economics of industry, its slumps and 
booms, its reactions to financial and political influences, 
and the significance of changes in methods of produc- 
tion. If all workers—and particularly the young who 
have joined our ranks during the past few years— 
will equip themselves with this knowledge, the success 
of the Movement is assured.” 





Trades Confederation, suggests in its November issue 
that ‘the people who now clamour and charge ‘ the 
industry’ with all the crimes in the calendar of | 
inefficiency, because their orders are not executed in a 


moment, should remember that this is the price to be 








last year. Of persons who seek a livelihood by means 
f jobs of short duration, there were on the registers in 
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attention on its need.” “ Definite progress,”” Man and 
Metal claims, ** has undoubtedly been made during the 


On a comparable basis, | last few years or so in organisation and control, and 
there was a decrease of about 8,140 as compared with | it would be foolish to belittle the contribution the 


|employers themselves have made in this direction. 
| Nevertheless, the industry will never be organised on 


The total of 1,390,249 persons on the registers at |a footing enabling it to meet such demands as the 
October .18 included 644,393 persons with claims | present until it is taken outside the ambit of private 
admitted for insurance benefit (of whom 3,768 had control and fitted properly into the plan of the nation’s 
applications authorised for payment of unemployment | economic life.” 1 


At a meeting in London, last week, of the Joint 
Industrial Council for the electricity supply industry, 
an agreement was reached on the subject of the opera- 
tives’ application for an all-round wages increase of 
3d. an hour. Under the terms of the settlement, 
workpeople employed at generating and distributing 
stations in England, Wales and Scotland are to receive 
an increase of jd. an hour on current schedule rates. 
The advance is to take effect on December 1, and will 
apply to 68,000 employees in the various districts 
associated with the Joint Industrial Council. It is 


| stipulated that where a percentage scheme of zoning 


is in operation, the increase granted shall preserve the 
agreed percentage relationship. The unions which 
negotiated the settlement were the Electrical Trade 
Union, the National Union of General and Municipal 
Workers, the Transport and General Workers’ Union, 
the Amalgamated Engineering Union, and the National 
Union of Enginemen, Firemen and Mechanics. 


Interesting suggestions affecting the electrical 
industry are contained in a report and referred 
to in our * Notes”? on page 601, drawn up by 
a committee, of which Mr. Frank Parkinson was 
chairman. The industry, it is stated, employs about 
370,000 workers, and the Committee’s idea is the 
erection of a central office and staff with departments 
for dealing with propaganda, superannuation and 
insurance, and charity and discretionary funds. A 
central superannuation scheme, providing death benefits 
and retirement pensions at sixty-five, should be set 
up, the Committee say, and made available, in the 
first instance, to all male non-manual workers in the 
industry. Existing pension schemes should be affiliated 
to a central scheme. There would be provision for 
transfer within the industry. The formation of sick 
clubs should be encouraged. A discretionary fund for 
the “ relief of misfortune ” should be created. ‘* The 
expenditure,” the Committee says, “ will be fairly large, 
but less onerous perhaps than is often supposed, as two 
considerable items on the credit side must be remem- 
bered. In the first place those ex gratia payments that 
most firms make to their older employees will diminish 
until they finally disappear, and in the second place 
the employees themselves will give better and more 
willing service. It seems to be the unanimous opinion 
of firms having pension schemes that the money so 
spent is well spent.” 


Industrial and Labour Information states that the 
Central Statistical Office of the Netherlands has 
recently published the results of an enquiry into the 
situation of the unemployed in 29 representative local 
government areas. The investigation was carried out 
in January this year, and covered 110,366 persons 
(104,038 men and 6,328 women), or 23 per cent. of the 
total number of persons (477,000) registered in the 
public employment exchanges. One of the conclusions 
recorded in the report is that unemployment among 
young persons in the Netherlands is by no means #o 
severe as formerly. Out of a total of 104,038 male 
unemployed covered by the enquiry, 85,660 were over 
24 years of age and 76-6 per cent. of this number had 
been registered with a public employment exchange for 
most of the period 1930-1936, while of the 18,378 
unemployed under 24 years of age covered by the 
enquiry, only 40-2 per cent. had been registered for 
any length of time. 


One of the objects of the enquiry was to determine 
the proportion of unemployed workers who were not 
capable of being employed, either owing to advanced 
age, or because for some other reason they had lost 
their occupational qualifications. The enquiry showed 
that the percentages for this class of unemployed 
worker were 4-1 for young persons under 24 years 
of age and 20-5 for men over 24 who had been un- 
employed for three years or more. Applying this 
latter percentage to the total number of male un- 


Man and Metal, the journal of the Iron and Steel | employed over 24 in the country at the time when the 


enquiry was made (372,000), it is found that at that 
date there were 104,000 workers over 24 completely 
capable of work and suffering from prolonged unemploy- 
ment. The report of the enquiry concludes that for this 
class of worker it is necessary to take measures such as 


paid for the rampant individualism that was allowed | occupational re-education, development of possibilities 
to exist in the trade up to a few years ago, and for| of employment, &c., with the object of obtaining for 
the public unconcern at the plight of the industry in| them once more a permanent position in the field of 
spite of the Confederation attempts to focus public | production. 
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THE LA MONT 





Fig. 4. 


of water in the steam flowing to the superheater, and 

. continuation of the first-mentioned concentric baffle 
us a deflector plate to direct the incoming steam and 
water from the tube elements across the drum. The 
vertical collecting header of the back wall is fitted 
with an internal pipe in the drum, and th‘s is led 
into the space between the deflector plate and the 
concentric baffle. The saturated-steam and super- 
heated-steam headers of the superheater are arranged 
outside the main casing, above the burner air box, as 
shown in Fig. 2. The combined heating surface of the 
two evaporators is 4,560 sq. ft., and the superheater 
surface, 1,070 sq. ft., making, with the combustion 
chamber, a total heating surface of 6,086 sq. ft. 

On the basis of the above figures the hourly evapora- 
tion per square foot of heating surface is 21-9 lb. 
The caleulated combustion chamber rating is 230,000 
B.Th.U. per cubic foot per hour, and the temperature 
2.633 deg. F., the uptake temperature, as calculated, 
being 800 deg. F. The calculated efficiency, based 
on the gross calorific value of the oil, is 71 per cent. 
The designed feed-inlet temperature is 200 deg. F. 
On the shop trials an evaporation was obtained of 
105,680 Ib. per hour, corresponding to 21-1 lb. per 
square foot of heating surface, the working pressure 
being 290 lb. per square inch and the steam temperature 
688 deg. F. The feed-inlet temperature was 211 deg. F. 
The combustion chamber temperature was recorded as 
2,733 deg. F., and the temperature in the uptake, 
763 deg. F. The efficiency under these conditions was 
73-07 per cent. on the gross calorific value. On an 
overload trial the evaporation reached 121,500 Ib. per 
hour, or 24-2 Ib. per square foot, the efficiency at this 
evaporation being 71-04 per cent. on the gross calorific 
value of the fuel. 

Figs. 5 to 8, on page 598, show the boiler under 
construction by Messrs. John Brown and Company, 
Limited, and for the most part are self-explanatory. 
In Fig. 6, which shows the connection to the uptake, 
two of the upper panel plates of the casing have been 
removed, showing the bends of the second evaporator 
tube ranks, and, beneath them, the upper ends of the 
tubes forming the left side wall of the combustion 
chamber. The photograph reproduced in Fig. 8, of 
the interior of the combustion chamber, was taken 
with the camera set up in one of the burner holes 
shown in Fig. 7. In both of these illustrations the 
roof and the side wall of the combustion chamber 
‘ppear to meet at a sharp right angle, but it will be 
appreciated, from Fig. 1, that the tubes of the roof 
tlements are curved upward at this point to form the 
bends visible in Fig. 6, and do not make actual contact 
with the wall tubes. 

Some description may also be given of the two 
circulating pumps, one of which is illustrated in Fig. 4 
on this page. These are single-stage turbine-driven 
horizontal units, constructed by Messrs. G. and J. 
Weir, Limited, Cathcart, Glasgow, and are each capable 
of circulating 160 cub. ft. of hot water per minute 
4gainst a differential pressure of 42 Ib. per square inch. 
The pressure-quantity characteristic of the two pumps 
working in parallel is designed to intercept the circula- 
Hon-resistance characteristic of the boiler at a differen- 
tial pressure of 45 Ib. per square inch with a total 
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WATER-TUBE BOILER. 





CircuLaTine Pump. 


quantity in circulation of 290 cub. ft. per minute, 
giving a ratio of 7-2: | between the water in circulation 
and the maximum evaporation of the boiler. Should 
either pump fail, the other is capable of maintaining a 
satisfactory circulation at the maximum overload 
evaporation without risk of overheating the tubes. 

The pumps have cast-steel barrel casings. The single 
double-inlet impeller is of Monel metal, and is mounted 
on a shaft of chrome-nickel steel, ground to exact size 
and protected in the stuffing boxes by hard Monel metal 
sleeves. The stuffing boxes, which contain semi- 
metallic packing, are deeper than usual, and are pro- 
vided with water-cooling connections, the water being 
supplied by a small sea-water circulating pump fitted 
at the end of the turbine shaft. The same pump 
circulates cooling water to the turbine and main pump 
bearings, which are whitemetal-lined and are lubri- 
cated by oiling rings. The non-driving end of the 
pump shaft is provided with a thrust bearing to 
accommodate any residual thrust which may occur. 
The drive is by an impulse steam turbine having one 
pressure stage and three velocity stages. The turbine 
casing is of cast steel, and the rotor and guide segment 
of forged steel. The blading and shrouding are of 
stainless steel. The connection to the pump shaft is 
by an all-metal flexible coupling. 

The speed of the turbine and pump is maintained 
constant by a governor, irrespective of fluctuations in 
the steam supply or the pressure in the main to which 
the turbine exhausts. For starting purposes, when no 
steam is available in the ship, one of the two sets is 
provided with a small direct-current motor, driving on 
to the outer end of the pump shaft through a dog 
clutch. When the boiler is being lighted up, the 
motor is able to drive the pump at a speed sufficient to 
maintain a satisfactory circulation through the boiler 
until the rising steam pressure causes the turbine to 
rotate at a higher speed than that of the motor. When 
this occurs an automatic cut-out device de-clutches 
the motor from the pump shaft, leaving the motor 
rotating idly until stopped by the stokehold crew. 
Meanwhile, the turbine increases in speed, as the boiler 
pressure continues to rise, until it reaches the revolutions 
at which the speed governor comes into operation. 








STANDARD SIZES OF HEAVY STEEL 
ROLLED SECTIONS. 


A LETTER, relating to a reduction which is shortly 
to be made in the number of sizes of sections and joists 
rolled, has recently been addressed to all consumers 
and stockholding merchants who are parties to the 
rebate scheme of the British heavy steel makers. The 
letter, which is signed on behalf of the Associated 
English and Welsh Steel Makers by Messrs. Peat, 
Marwick, Mitchell and Company, Middlesbrough, 
and by Mr. W. A. Millar, of Glasgow, on behalf of the 
Associated Scottish Steel Makers, states that in order 
to assist in speeding up the sequence of rollings, it 
has been decided, after consultation with various 


bodies of consumers, to request clients to confine their 





designs to a temporar'ly reduced list of sizes of sections 
and joists. 


Lists of the sizes of joists, channels, equal 


and unequal angles, tees and flats, which will be 
available under the new scheme are attached to the 
letter. 

The lists include mainly British Standard sizes, 
but it is added in a footnote that special sizes, not 
included in the lists, which are rolled by certain 
makers and for special trades, will still be available, 
subject to individual arrangements between the client 
and the maker. Furthermore, small les and 
channels, not included in the lists, may still be obtained 
from steel re-rollers, and the usual range of bulb 
sections for shipbuilding will remain available. In 
order to enable work already in hand to be completed, 
steel makers will accept specifications for sizes other 
than those included in the lists, up till December 31. 
| As from that date, however, only the sizes quoted in 

the lists will normally be available. The steel makers 
| responsible for the scheme express the hope that clients 
| will recognise the benefits to be derived from the 

measure, in the present unusual circumstances, and 
will co-operate by amending their designs, where 
| necessary. 








A TEST-PIECE FOR ‘“ TRIPLE 
TENSILE STRESS.” 


In the first of a series of three lectures on “ Metallurgy 
and Mechanics in the Design of Steel Pipes,” delivered 
under the auspices of the Armourers’ and Brasiers’ 
Company, at the Royal School of Mines, London, on 
November 22, Professor B. P. Haigh discussed the 
characteristics of plastic yield and brittle fracture and 
described a novel form of test-piece designed to produce 
tension acting with nearly equal intensities in all 
directions—radially as well as longitudinally—as 
“triple tensile stress.” The form of the test-piece, 
which is closely related to the notched tensile specimens 
that have been recommended occasionally in lieu of 
notched-bar bending test-pieces, is illustrated in Figs. 1 
and 2 below, and is of interest in view of the remarks on 
the notched-bar bending test made by several speakers 
at the recent conference on notched-bar impact testing 
held at Manchester, and reported in our columns on 





<= 
(6195) 


pages 519 and 537, ante. ‘The piece is turned in a lathe 
in the form of two plates joined together by a neck of 
much-reduced cross-section, and the edges of the plates 
are screwed so that the two can be pulled apart, under 
measured load, in an ordinary tensile-testing machine. 

In the course of his lecture Professor Haigh empha- 
sised that the novel feature of the test-piece was that 
the plates were proportioned, in diameter and thick- 
ness, in relation to the diameter of the neck so that 
the bending stresses f,, acting radially near the centre, 
were the same as the tension f acting longitudinally 
through the neck. He stated that even soft, ductile 
steels, formed and tested in this way, broke in brittle 
manner with exceedingly little plastic strain. It was 
believed that the stress was distributed nearly uniformly 
across the section of the neck, so that the breaking 
stress could be calculated in a simple manner as in an 
ordinary tensile test. In this respect the new specimen 
appeared preferable to that employed in any of the 
well-known notched-bar bending tests, as, although 
the standard notched-bar bending test-pieces sufficed 
to indicate abnormal tendency towards cracking, they 
afforded no satisfactory basis for the quantitative 
comparison of different metals. 








THE LATE SIR SEYMOUR TRITTON, 
K.B.E. 


WE regret to record the sudden death, on Novem- 
ber 21, of Sir Seymour Biscoe Tritton, K.B.E., at his 
residence, 176, Ashley-gardens, Westminster. Sir 
Seymour, who was born in 1860, was the son of Colonel 
F. B. Tritton, of the Royal Welch Fusiliers, and was 
educated at Haileybury and at University College, 
London. His pupilage was served at the engine works 
of Messrs. R, and W. Hawthorn, where he obtained 
experience in both the marine and locomotive shops, 
and the drawing office. On completion of his time 
with this firm, Tritton went to sea, but after 
six months as a marine engineer, returned to the 
Hawthorn locomotive works, being given charge of all 





outside locomotive work. In this connection he 
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covered some 30,000 miles on the footplate of new w| TENDERS. 

engines supplied to British railway s. An appointment | We have received from the Department of Overseas 
in India followed, as assistant locomotive super-| Trade, 35, Old Queen-street, London, S.W.1, particulars 
intendent of the Bengal and North Western Railway, | of the undermentioned tenders the closing dates of 
the duties including charge of the new workshops | which are stated. Details may be obtained on application 
recently established, and the erection, on the bank of | to the Department at the above address, quoting the 
the Ganges, of the company’s first flotilla of river | Teference numbers given. 

craft. Subsequently he transferred to the Govern- 
ment service, taking control of the central workshops, 
employing some 10,000 hands, of the Eastern Bengal | 37.) 

Railway, and being promoted eventually to the Steel Water Tanks, sixteen 4,000-gallon capacity and 
position of district locomotive superintendent in charge | four 6,000-gallon capacity, with all necessary fittings. 
of the Northern Bengal Railway shops and flotillas.| South African Railways and Harbours, Johannesburg ; 
Returning to England gome years later, Tritton obtained | January 3, 1938. (T, 28,443/37.) 

an appointment on the staff of the late Sir Alexander Crane and Battery Truck, comprising a 7}-ton hand- 
Rendel, K.C.1.E., and in 1913 was made a partner in the | operated overhead travelling crane and runway gantry, 
firm afterwards known as Rendel, Palmer and Tritton, | #4 @ 20-cwt. battery-driven elevating truck of low-lift 
consulting engineers to the Government of India and | tYP® ; o aa ae ee oe 
to many public authorities at home and overseas. ee 99. (T 08.490/37) ee — 
Comparatively early in his association with the firm, “ee mee 

and before his own assumption into partnership, he ete + 
was closely concerned with the standardisation ed per (T.Y. 28,423/37.) y 
Indian locomotive types, serving as chairman of the ; : : ’ 
Conference of Superintendents in 1901, whose con- —— merge: 7 tee we —_ anes 
clusions led the then Engineering Standards Committee 10 PTY 38 “ae 37 UFOAR, SOUT AlNES ; Veccmper 
(now the British Standards Institution) to appoint a a ‘ 

Sectional Committee on Locomotives. The standard ase : . 1 
types established were described in a paper read before _ vine a. + ta seen ag hee 18 
the Institution of Mechanical Engineers in 1910. ous 28.440 37) oc ee 
During the war, Messrs. Rendel, Palmer and Tritton we ¥. = tine i 
acted as consultants to the War Office and the Minist ry ee ee re ae te ae 
of Munitions for new railway construction, Tritton (T.Y. 28,522/37.) 

himself being largely responsible for the network of 
military railways behind the British lines on the 


Cables, paper-insulated, and jointing materials. City 
Council, "= tna January 10, 1938. (T.Y. 28,411/ 


motor-driven, 
New Delhi ; 


Sewage Distributors, two, 100-{t. diameter, automatic 





Woodworking Machinery, comprising a bandsaw, a 
. . “ - ; Jlaning and thicknessing machine, a universal wood- 
Western front, and for the design of 22 types of ot | ochian mechine and aa bikes electric motors. Public 
motive and some 50 types of wagon in the course of | Works Department, Wellington, N.Z.; January 18, 
this period. For these and other services he received | 1938. (T.Y. 28,524/37.) 
the K.B.E. in 1918. Sir Seymour was a member of the | Water-Cooling and Filtering Plant, including water 
Institutions of Civil and Mechanical Engineers, the | tower, tanks and sump, pumping sets, pressure filters, 
Institution of Naval Architects, and the Institution of | coagulating and chlorinating apparatus and _ electric 
serving as president of the | lighting, at Amiria main-drainage pumping station. 
Ministry of Public Works, Main Drainage Department, 
Cairo, Egypt; December 28. (T. 28,551/37.) 


Electric Power-Station Plant and distribution network. 
Municipality of Richmond, Cape Province, South Africa ; 
January 10, 1938. (T.Y. 28,556/37.) 

_Messes. J. Browrerr Linpiey (1931), Liarrep, T'ransmission-Line Towers, 160, galvanised-steel, for 
Coborn Works, Letchworth, Herts, among other con-|Mangahao Electric Power Scheme. Public Works 
tracts, have received orders for a 77-b.h.p. central-valve Department, Wellington, N.Z.; February, 1, 1938. (T.Y. 
type condensing steam engine for driving a gas booster | 98 597/37.) ; 
at the works of Messrs. North Middlesex Gas Company, . , . 
Hendon; a 125-kW central-valve type steam engine-|_, Endless- Rope Haulage l nit ~ James Extended 
driven generating plant for the Ermelo Municipality Colliery, New Zealand State Coal Mines, to have a rope 
power station, South Africa; a 250-kW central-valve speed of 1 miles ane oar ane te - a by _— 
type steam engine, driving an _ alternating-current motor. Public Works Department, ellington, N.Z. ; 
generator at Westcott’s Laundries, Limited, Chingford ; January 4, 1938. (T. 28,599/37.) 
250-b.h.p. and 31-b.h.p. back-preassure steam engines 
for driving foreed and induced-type fans, respectively, 5 ’ 
at the Chicama Sugar Factory, Peru ; and two 2-stage BOOKS RECEIVED. 
motor-driven air compressors, with intercoolers, driven . . 7m > oe 
aes a wee my Seg : . United States Bureau of Mines. Technical Paper No. 576. 
by 150-b.h.p. slip-ring induction motors for the London : ie ~ : , 
~ ithe I: : : Bibliography of United States Bureau of Mines Investi- 
and North Eastern Railway, Stratford Works . o > on 
. gations on Coal and its Products. 1910-1935. By 


Locomotive Engineers 
last-named institution in 1926-1927. 








CONTRACTS. 











Messrs. ENGLISH STEEL CORPORATION, LIMITED, A. C. Freipner, A. H. Emery and M. W. von Berne- 
Vickers’ Works, Sheffield, have received another order witz. [Price 15 cents.] Technical Paper No. 577 
from Italy, for special alloy-steel, high-pressure vessels | Chemistry of the Anhydrous Chlorides ‘of Chromium. 
for the hydrogenation plant for the extraction of petrol| 4 Thermodynamic Investigation. By H. A. DoENER. 


from oil, which is being erected in that country. These 
vessels are similar to those at present being manu- 
factured at the Vickers Works, and orders for which 
were received from the same source last year. 

Messrs. British Insutatep CaBLes, Limirep, 


[Price 10 cents.} Technical Paper No. 579. Suggested 
Procedure for Conducting First-Aid and Mine Rescue 
Contests. By G. W. Grove. [Price 10 cents.] Wash- 
ington : Superintendent of Documents. 
Modern Rubber Chemistry. By Dr. Harry Barron. 
Prescot, Lancashire, have received the contract for the London : Hutchinson's Scientific and Technical Publi- 
design, manufacture and erection of the complete over- cations. [Price 18. net.} 
head-line equipment required in connection with the | Mechanics and Heat. By Proressor W. B. ANDERSON. 
electrification of the Manchester-Sheftield main line, to- Third edition. London: McGraw-Hill Publishing 
gether with the branch line to Wath-on-Dearne, and the Company, Limited. [Price 15s.) 
suburban lines from Liverpool-street and Fenchurch-| Power Transmission. Trade Names Index and Directory. 
street to Shenfield, Essex, making a total of, approxi- 1937-38. Third edition London: Trade and Tech- 
mately, 400 single-track miles. The 1,500-volt direct- nical Press (Power Transmission), Limited. [Price 
current system, with catenary construction, has been le. 6d.) 
adopted by the Railway Company, and special work will | United States Department of Labor. Bureau of Labor 
Statistics. Serial No. R.631. Annual Income in the 
Engineering Profession, 1929 to 1934. Washington : 
Superintendent of Documents. 











be called for in the approaches to the various termini as 
well as in the Woodhead Tunnel, which is one of the 
longeat in England It is hoped that the work will be 








completed in from 2} to 3 years The Motor Industry of Great Britain, 1937 London : 
The Society of Motor Manufacturers and Traders, 
Limited. [Price 5.) 


We note with regret | Statistical Year-Book of the World Power Conference. 
the death of Mr. Ernest George Thomas, which occurred No. 2. Data on Resources and Annual Statistics for 
at Cardiff Royal Infirmary early on November 12. 1934 and 1935. Edited by Freperick Brown. 
Mr. Thomas succumbed © the serious injuries received London: The Central Office of the World Power 
in & motor-car accident on November 3. He was a Conference. [Price ll.) 
director and general manager of Messrs. Cambrian Wagon | Bulletin de Ll’ Association Technique Maritime et Aéro- 
Works, Limited, railway-wagon builders and spring nautique. No. 4 Session 1937. Paris: Association 
manufacturers, Maindy, Cardiff. The elder son of the Technique Maritime et Aéronautique, rue de Madrid 7. 
late Mr. George Thomas, he was 44 years of age [Price 250 francs.] 
Department of Overseas Trade. No. 684. Report on 
Economic and Commercial Conditions in the British 
Dependencies in West Africa (The Gambia, Sierra 


lun Lare Mr. BE. G. Tomas 


Wor.ip Aurrrupe Receorp,—The altitude of 53,937 ft. 


attained by Flight-Lieutenant M. J. Adam, R.A.F., Leone, The Gold Coast and Nigeria). November, 1936, 
on dune 30 last, as recorded on page 47, ante, has been to March, 1937. By H. F. Gurney. [Priee ls. 3d. 
confirmed and accepted by the Fédération Aeronautique net No. 685. Report on Economic and Commercial 


Internationale, to whom application for homologation Conditions in British East Africa. (Kenya Colony and | 
was made, as the world’s altitude record for heavier- Protectorate, Uganda Protectorate, Tanganyika Territory | 
than-air craft. It will be remembered that the flight and Zanziber.) By A. E. Povtarp. Together with an 
was made from the Koval Aircraft Establishment. Annex on the Somaliland Protectorate. By C. H. F. 
PLowmMan. April, 1936, to June, 1937. [Price le. éd. 
London: H.M. Stationery Office. 





Farnborough, in a Bristol 138 single-seater monoplane | 
titted with a special Bristol Pegasus engine. } net.) 
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PERSONAL. 


Mgsssrs, STEVENSON, JORDAN AND HARRISON, Lauren, 
have recently moved their London office from 4x, 
Frederick’s-place, Old Jewry, E.C.2, to 324, Australia 
House, Strand, W.C.2. This has been necessitated by 
the growth of the Company's business. 

The Minister of Transport has appointed Mr. R. H. 
Torterton, C.B.E., D.8.0., M.C., principal assistant 
secretary, Messrs. S. A. Bartey, M.B.E., H. W. W 
Fisuer, M.B.E., and C. F. STepMaN, M.C. assistant 
secretaries, and Mr. F. C. Bunn, O.B.E., officer in charg: 
of the Port and Transport (Defence Plans) Section. 

Messrs. Tue INCANDESCENT Heat Company, Limrrep. 
Cornwall-road, Smethwick, Birmingham, have recently 
completed an extensive demonstration shop, which is 
incorporated in their works, and in which all standard 
furnaces are shown under conditions of actual operation 
Small demonstration units of their special-purpos 
furnaces are also on exhibition. 

Messrs, THE Humper Gravine Dock AnD ENGINEER 
ING Company, Luaarrep, Immingham, inform us that 
Mr. J. Taylor has retired from the post of general manager 
and secretary of the Company, and that Mr. J. 0. M 
Fisher, A.M.I.N.A., manager of Messrs. C. H. Bailey, 
Graham and Company, Limited, Newport, has been 
appointed manager and assumes his position early in 
December. Mr. W. B. Wilkinson was appointed secretary 
and accountant of the Company, on November |. 

Mr. F. C. Leacu has been appointed to the board of 
Messrs. The Western Electric Company, Limited, Bush 
House, Aldwych, London, W.C.2, as commercial director, 
and Mr. H. E. Lovett has been made sales manager 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Judged on current output, Sheffield 
will, by the end of the year, have produced approximately 
1,650,000 tons of steel, as compared with 1,500,000 tons 
last year, 1,350,000 tons in 1935, 1,046,000 tons in 1933° 
and 782,000 tons in 1931. These figures are a reliable 
guide to the state of the finished sections, where activity 
is of a sustained description. The demand for both 
acid steel and basic billets reaches record dimensions. 
Re-rollers report difficulty in obtaining sufficient supplies 
of materials. Rolling mills, forges, press shops, and slab 
and billet mills are all operating to capacity. There 
is a good market for cold-rolled strip and structural 
steel. Recent improvement in the call for railway rolling 
stock has been well maintained. Progress is also 
reported in the manufacture of all types of electrical 
equipment. Sheffield Corporation has placed orders 
valued at nearly 50,0001. for transformers, switchgear, 
and ash-handling plant. Steel and engineering concerns 
having shipyards in various parts of the country are busy 
turning out forgings, castings, and auxiliary machinery 
for new naval and mercantile ships now being built 
The market in mining equipment is developing on more 





extensive lines. British collieries are placing orders 
with greater freedom, while overseas requirements are 
on the upgrade. Toolmakers are busy, the call showing 
improvement on both home and overseas account. 
Engineers’ small tools are in particularly healthy request 
Trained Engineers in Demand.—Engineers with Univer- 
sity training are urgently needed. The annual report 
of the Sheffield U niversity Council and Senate states that 
during the vear the appointments board received notice 
of more than 500 vacancies. The demand for men, 
particularly in the various branches of engineering, was 
greatly in excess of the number of graduates av ailable. 
All those who had qualified in engineering and metallurgy 
in the last three years had been suitably placed. In 
addition, inquiries for men with post- -graduate works 
experience had been so numerous that it had been neces 
sary to communicate with many past students. 
South Yorkshire Coal Trade.—The export position is 
void of bright features. Inquiries are circulating for 
contracts to be executed in the New Year. but actual 
business is slow in developing. Supplies of large coal 
are good, but washed nuts and small grades of coal are 
not moving freely to the ports. The demand for steam 
coal for industrial purposes is strong. Another active 
section is small coal, of which electricity undertakings 
and coke works are taking exceptionally large supplies 
The cold weather has had a marked effect on the house- 
coal market, and bulk sales are assuming seasonal 
dimensions. All types of coke are in demand. Quotations 
are: Best hand-picked branch, 28s. to 29s. 6d.; best 
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South Yorkshire, 25s. 6d. to 27s. 6d.; best house. =~ 


|}to 24e.; best kitchen, 19s. 6d. to 2ls.; best Derby 


selected, 249. 6d. to 258. 6d.; best Derby seconds, 
222. to 24s best Derby brights, 20s. 6d. to ‘228.; best 
large nuts, 198. 6d. to 20s. 6d.; 


and kitchen nuts, 
18s. 6d. to 19s. 








Tre Sewace Disrosat ProsLeM oF GREATER LONDON. 
~——The last of the twenty-fifth annual series of C hadwick 
Public Lectures will be delivered at the London Schoo! 
of Hygiene, Keppel-street, Gower-street, London, W- , 
on Tuesday, December 7, at 5.15 p.m., by Lt.-Col 
W. Butler, M.B., D.P.H.. formerly medical officer. 
General Purposes Committee, London County Counc! 
His subject will be “‘The Thames Estuary anc 








| House, Westminster, 


Problem of Sewage Disposal of Greater London 
Admission is free and no tickets are required. Announce 
ments will be made early in the new year regarding the 
spring programme of Chadwick Lectures, and furthet 
information concerning these lectures may be obtained 
from the offices of the Chadwick Trust, 204, Abbe) 
London, 8.W.1, 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade.—Conditions showed very little 
change on the Welsh steam coal market last week, and 
although inquiry was on slightly broader lines, the 
volume of new business arranged showed little expan- 
sion. After withholding calling for tenders for some 
time the French State Railways were definitely asking 
for offers. Their requirements, it was understood, was 
for about the usual quantity—250,000 tons—made up 
if large and small coals. The period of delivery is the 
tirst six morths of next year. .The British Admiralty 
were also in the market and various collieries were asked 
to make offers for supplies over next year, but the 
quantity to be taken could not be ascertained. The 
oals, it was understood, were for their home depots, 
ind of recent years it was estimated this business had 
not been more than between 100,000 and 200,000 tons. 
Further business was placed during the week by a Portu- 
yuese shipping company for bunker coals, but instead 
of the full amount of the inquiry—-60,000 tons—being 
placed locally, the total received was 50,000 tons, and 
the remaining 10,000 tons was given to Germany. In 
the past, South Wales has always supplied the whole 
of this order, and although the amount of German fuel 
io be taken was only small, it caused some concern. 
rhe Greek State Railways order for about 30,000 tons 
of large coals also went to Germany, but this has been 
the case for some years past. A number of smaller 
inquiries were circulating, including one from a Lisbon 
trawler-owning company. 

Tron and Steel Trade.—Generally, the iron and steel 
and allied trades of South Wales and Monmouth still 
displayed good activity. Most producers have heavy 
business on hand for delivery and works were again 
kept well engaged; new inquiry was a little quieter. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—There has been no change in the 
conditions fuling in the Scottish steel trade, and con- 
sumers of all classes of steel have so much work on hand 
that they keep pressing for deliveries. Specifications 
from shipbuilders are very plentiful and represent ¢ 
heavy tonnage. Owing to the large number of works’ 
extensions and new buildings which are now in course 
of erection at the present time, there is an exceedingly 
strong demand for structural material. Firms engaged 
in this class of work are so busy that they are likely to 
be fully oceupied for many months to come. In the 
black-steel sheet trade the orders on hand ensure steady 
running of plant well into next year, and the present 
boom in the motor industry is responsible for a very 
heavy demand for high-grade sheets. Makers of domestic 
appliances of different kinds are also well to the fore 
with orders. The home market is still the main source 
of the current business, and the output of steel overail is 
approaching a record for the year. The following are 
the present prices :——Boiler plates, Ll/. 18s. per ton ; 
ship plates, 11/. 8s. per ton; sections, Ill. 0s. 6d. per 
ton ; medium plates, 131. 15s. per ton ; black-steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 15l. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 19/. 10s. per ton, all delivered at 
Glasgow stations. 

Valleable-Iron Trade.—The malleable-iron trade of 
the West of Scotland continues to be very satisfactory 
and producers are well supplied with orders. The output 
is large and the demand for deliveries of a pressing 
nature. The re-rollers of steel bars are still somewhat 
lumpered by short supply of semies, and although the 
‘onnage coming to hand has improved, it is not sufficient 

) ensure continuous full running of plant. To-day’s 
prices are as follows :—Crown bars, 13/. 15s. per ton for 
home delivery and 131. 5s. per ton for export ; re-rolled 
steel bars, 1M. 18s. per ton for home delivery and 121. 5s. 
per ton for export; No. 3 bars, 13/. 5s. per ton, and 
No. 4 bars, 131, 158. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—The state of the Scottish 
pig-iron trade shows no change and makers have to 
contend with a pressing demand from consumers. The 
‘utput of the 16 furnaces in blast is far from equal to 
the requirements of the distriet, which are being supple- 
nented by supplies from India and the south. 
following are the market quotations :—Hematite, 61. 3e. 
per ton, and basic iron, 5l. 7s. 6d. per ton, both delivered 
tthe steel works ; and foundry iron, No. 1, 61. 0s. 6d. 
per ton, and No. 3, 5l. 188. per ton, both on trucks at 


makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
piz-iron from Glasgow Harbour for the week endin 
“st Saturday, November ‘20, amounted to 78 tons. Of 
that total 48 tons went overseas and 30 tons coastwise. 
uring the corresponding week of last year the res 
were 215 tons overseas and 77 tons coastwise, making a 

tal shipment of 292 tons. 


= 








CANADIAN TRANSCONTINENTAL Motor Roap.—Ac- 
ording to a report cireulated by the Natural Resources 
and Industrial Information Bureau, Canada House, 
h rafalgar-square, London, 8.W.1, the western half of the 
anadian transcontinental highway, which will ulti- 
mately extend from Halifax, Nova Scotia, to Vancouver, 
* how nearing completion. The final western section, 


ws Big Bend highway, is being built round the northern 
end of the Columbia River between the towns of Golden 
and Revelstoke, British Columbia. The only other 

‘on still unfinished is that in the north-west of | 
When completed, the Trans-Canada highway | 
® total length of about 3.500 miles. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland lron Trade.—Output of Cleveland pig is 
still meagre and intermittent, and prospects of material 
regular enlargement of production seems remote, but the 
makers’ bid to retain old home customers by the rebate 
of 5s. to home purchasers, who promise to use Cleveland 
qualities, seems likely to meet with success if local iron 
is fortheoming to meet requirements of foundries which 
are at present kept well occupied by substantial import 
of Continental products. The action of Cleveland pig 
makers’ has already checked buying of foreign iron, 
several thousand tons of which, however, have yet to 
be taken up against contracts made recently. Local 
pig consumers are unable to find sellers of Cleveland 
qualities who are in a position to accept orders for supply 
this year. Makers have advanced fixed quotations for 
delivery January | and onward by 3s., raising market 
values of Cleveland qualities to the level of 109s. for 
No. 3 quality delivered to areas in the north of England, 
less the 5s. rebate to loyal customers. Merchants claim 
that prices of Continental iron are competitive and 
that they could still arrange contracts with northern 
firms if they could be assured that import duty will 
not be re-introduced. 


Hematite.—-Prices of East Coast hematite are un- 
changed, but announcement of advance is expected to 
be made in the near future. Output is maintained at 
a high level. Producers contrive to cover the heavy 
requirements of their own consuming departments and 
to provide home users, who have to purchase supplies, 
with sufficient tonnage to meet current needs, but have 
little iron for other disposal. Occasional parcels are 
still transferred to second hands for shipment abroad 
against contracts overdue for completion, but exporters 
complain that the tonnage they obtain still falls much 
short of sufficient to satisfy their customers abroad. 
Market transactions are still almost restricted to light 
business with regular home customers, and are for near 
delivery. As vet, recognised market values stand at 
the equivalent of No. 1 hematite at 1238., delivered to 
areas in the north of England and in Scotland. 


Basic Iron.—Quotations for basic iron are quite 
nominal, none of the output being available for sale. 
The heavy calls of producers own steel works are 
amply met by the large make of local furnaces, supple- 
mented by occasional substantial cargoes from America 
and Canada in fulfilment of old contracts. 


Foreign Ore.-Obstacles to new business in foreign 
ore are still difficult to overeome, but imports keep on 
an adequate scale. 


Blast-Furnace Coke.—Heavy make of Durham blast- 
furnace coke is not in excess of needs. Local works 
continue to take up the bulk of the production. Prices 
remain on the basis of good average qualities at 42s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are still behind with 
deliveries and rearmamenat requirements are not being 
materially reduced, though aggregate tonnage output is 
maintained in the neighbourhood of record level. Supply 
of steel semies is increasing, mainly through larger imports 
of Continental material, but re-rollers continue to 
complain of inadequate deliveries. Finished steel makers 
report reduced bookings for export, but have heavy 
overseas shipments to clear against old sales, and home 
demand is unrelaxed. Delivery obligations include sales 
for supply over the whole of next year. Principal 
market quotations for home trade stahd :—Common iron 
bars, 131. 5s.; steel bars, 111. 98.; soft steel billets, 
7l. 178. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 15l. 2s. 6d.; steel constructional rivets, 161. 5a. ; 
steel boiler plates, 11/. 18s. ; steel ship, bridge and tank 
plates, 117. 8*.; steel angles, 111. 0s. 6d.; steel joists, 
11l. Os. 6d.; tees, 121. Os. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 15/. 158.; and galvanised corrugated 
sheets, No. 24 gauge, 191. 108. ; 

Scrap—Heavy steel continues well taken up at 
stabilised prices of 698. for No. 1 and 67s. for No. 2 
quality. Machinery metal is in good supply and is steady 
at 90s. Local foundries have substantial stocks of 
cast iron, quotations for which are unchanged at 85e. 
for heavy sorts and 65s. for light kinds. 








Tue ScuncoaTes GENERATING STATION OF THE HULL 
Corroration.—The civil engineering work in connection 
with the extension of the Sculcoates power station, 
deseribed on page 551, ante, was carried out by Messrs. 
Tarran Industries. Limited, 12—15, Dartmouth-street, 
London, 8.W.1. 


OreRATING ResuLts aT FULHAM Power SratTion.— 
The new power station of the Fulham Borough Council, 
a description of which appeared in ENGINEERING 
during the autumn of 1936, completed the first twelve 
months of commercial operation on October 31. During 
that period 557,609,650 kWh were generated and the 
first 60,000 kW set ran for 7,246 hours. The second 
60,000 kW set, which was put on load later, ran for 
6,702 hours. The plant load factors for the two sets 
were therefore 68-99 per cent. and 59-04 per cent., re- 
spectively, or 61-55 per cent. for the two. The station 
load factor based on electricity sent out was 48-44 per 
cent. The calorific value of the coal used was 12,815 





B.Th.U. per pound and the consumption was 235,641-4 
tons, or 0-9466 lb. per kilowatt hour generated. The 
thermal efficiency was 28-127 per cent. 


| NOTICES OF MEETINGS. 


[INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
lands Branch; To-night, 7 p.m., Loughborough College, 
Loughborough. ‘* Short-Centre Belt Drives,’’ by Pro- 
fessor H. W. Swift. Scottish Branch: To-night, 7.30 p.m. 
The University, King’s Buildings, Mayfield-road, Edin- 
burgh. The Thomas Hawksley Lecture : ** Tne Gas 
Engine and After,” by Dr. F. W. Lanchester. Western 
Branch: Friday, December 3, 7 p.m., The Merchant 
Vi s’ Technical College, Bristol. ‘‘Paper Mill 
Plant,” by Mr. W. H. Orr. 

Royat Instirution,—To-night, 9 p.m., 21, Albemarle- 
street, W. “Seience and the Unobservable,”’ by 
Professor H. Dingle. 

InstTITUTION OF ELgEcTrRICAL ENGINEERS. -South 
Midland Centre: Monday, November 29, 7 p.m., The 
James Watt Memorial Institute, Birmingham. © Modern 
Systems of Multi-Channel Telephony on Cables,” by 
Colonel A. 8. Angwin and Mr. R. A. Mack. Western 
Centre: Monday, November 29, 7 p.m., Plymouth 
Technical College, Tavistock-road, Plymouth. ‘ Safe- 

uards Against Interruptions of Supply,’’ by Messrs. 

. W. Clothier, B. H. Leeson and H. Leyburn. North- 
Western Centre: Tuesday, November 30, 7.15 p.m., 
The Engineers’ Club, Manchester. “Street Traffic 
Signals, with Particular Reference to Vehicle Actuation,” 
by Mr. F. G. Tyack. Wireless Section: Wednesday, 
December 1, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Section Meeting. “Some Aspects of Magnetic 
Recording and its Application to Broadcasting,” by 
Messrs. A. E. Barrett and C.J.F. Tweed. T'ees-Side Sub- 
Centre: Wednesday, December 1, 6.45 p.m., The Cleve- 
land Technical Institute, Middlesbrough. “ Safeguards 
Against Interruptions of Supply,’’ by Messrs. H. W 





+ 





Clothier, B. H. Leeson and H. Leyburn.  /nstitution . 
Thursday, December 2, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘ Rural 


Electrification,’’ by Mr. J. 8. Pickles. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday> 
November 30, 6 p.m., Great George-street, Westininster- 
8.W.1. Ordinary Meeting. “The Design and Opera- 
tion of the Coleshill Sewage-Disposal Works of the 
Birmingham Tame and Rea District Drainage Board,” 
by Mr. F.C. Vokes. Manchester and District Association : 
Getnening. December 1, 6.45 p.m., The Manchester 
Literary and Philosophical Society, 36, George-street, 
Manchester. Discussion on “‘ The Status of the Profes- 
sional Engineer,” to be opened by Mr. A. C. Dean. 
South Wales and Monmouthshire Association : Thursday, 
December 2, 6.45 p.m., The University College of South 
Wales and Monmouthshire, Newport-road, Cardiff. Joint 
Meeting with the South Wales and Monmouthshire Branch 
of Tux Instrrvution or StrucTURAL ENGINEERS. Intro- 
duction by Professor W.N. Thomas. Yorkshire Associa 
tion: Thursday, December 2, 7.30 p.m., The Hotel 
Metropole, King-street, Leeds. ‘* Reconstruction of 
Bridge at South Shields,” by Mr. E. L. Triffitt. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scortanp.—Tuesday, November 30, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. General Meeting. 
“* Effects of Viscosity on the Wave-Making of Ships,” by 
Mr. W.C.S. Wigley. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—(C'oventry 
Centre : Tuesday, November 30, 7.30 p.m., The Broad - 

te Café, Coventry. Discussion on “The Future 

rend of the Private Motor-Car.” 

InstrruTe oF Meraus.—Manchester Metallurgical 
Association: Wednesday, December 1, 7 p.m., The 
Constitutional Club, St. Ann’s-street, Manchester. 
** Non-Ferrous Welding,” by Mr. H. W. G. Hignett. 
Birmingham Local Section: Thursday, December 2. 
7 p.m., The James Watt Memorial Institute, Birmingham. 
Open discussion on “ Bright Annealing.” 

Norrs-East Coast INSTITUTION OF ENGINEERS AND 
Surpspumpers.—Friday, December 3, 6 p.m., The 
Mining Institute, Newcastle-upon-Tync. ** Motor 
Coasters of Restricted Draught and Their Equipment,” 
by Mr. C. H. D. Rogers. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Provpuction oF Iron AND STEEL IN Canans.—The 
Canadian production of pig-iron and of steel during the 
first nine months of the present year totalled 655,438 
tons and 1,077,462 tons, respectively, as compared with 
465,785 tons and $13,734 tons during the corresponding 
period of 1936. 


Tue Aristo Supe RuLe.—Novelty in the production 
of slide rules usually takes the form of additional scales, 
a tendency which probably brings little real benefit to 
most engineering users, at least of 10-in. and smaller 
sizes. Reeently, however, we have been testing a rule, 
known as the Aristo, which is unusual in that both rule 
and slide are made of a flexible synthetic material, 
claimed to be unbreakable, non-warping, of unlimited 
durability, and impervious to chemical and climatic 
influences. Most of these claims are of a character that 
must be taken on trust, but it can be said that the action 
of the rule is notably smooth and pleasant, and that the 
German-silver frame of the clear-view cursor moves on 
the new material with equal smoothness. The scales 
are arranged on the Rietz system, and might with 
advantage be less completely subdivided in the closer 
graduations, and more deeply incised. These, however, 
are largely matters of opinion. The Aristo rule, which is 





| of German manufacture, is made in a number of pocket 
| and desk patterns, and may be obtained in Great Britain 
‘from Mr. J. W. Smith, Warwick-row, Coventry. 
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THE LONDON TRAFFIC 
PROBLEM. 


Tue problems arising from the growth of road 
transport in this country are attracting wide 
attention at the present time. Broadly speaking, 
the difficulties which must be overcome if future 
developments are not to be severely restricted can 
be grouped under two headings, those affecting 
long-distance transport and transport in the cities. 
It is unfortunate that the greater stress is usually 
laid on the problems associated with long-distance 
transport, since actually these are the less acute of 
the two. This will be appreciated when it is realised 
that about a quarter of the population of England 
and Wales live in the London area. So far as long- 
distance transport is concerned, the major probiem 
is that of rendering the roads more suitable for the 
traffic which they are called upon to e«rry, and 
given a sense of proportion that is often lacking, 
this problem does not appear insoluble. So long 
as the railways exist to offer alternative facilities 
for both goods and passengers, it is unnecessary 
to assume, as is done in some quarters, that the 
only solution of our present difficulties is for a new 
network of roads to be constructed equivalent to 
that now taking form in Germany. Those whe 
advocate such a policy visualise ar sncormous 
increase in road traffic in the next half century, 
and it is pertinent to ask of what this increase is 
likely to consist. While it is true that there was a 
very rapid increase in the number of vehicles using 
the roads during the summer months, it cannot be 
ignored in taking the long view that there is every 
indication that the population will have fallen 
considerably in fifty years’ time. Apart from this 
factor, the majority of the industries in the country 
are working at high pressure at the present time, 
and in spite of its admitted defects, the present 





road system, in conjunction with the railways, is 
proving reasonably adequate to the requirements 
of the business community. As it is difficult to 
believe that the demand for private industry will 
exceed that of the rearmament programme, the 
completion of the latter will almost certainly 
result in a reduced demand for transport, and in 
these circumstances, it does not appear that the 


2| Government would be justified in embarking on 


the colossal expense of a new road network on the 
lines of the Reichsautobahnen. It should be borne 
in mind that the nation is already committed to an 
expenditure of 100,000,0001. under the Five-Year 
Road Plan, and although there appears to have been 
some regrettable delay in commencing the work, 
this sum. should ensure that the existing roads, 
with the possible addition of a limited number of 
new key roads, are rendered capable of adequately 
carrying the probable , traffic for many years to 
come. It is possible, as suggested in the recent 
preliminary report on German roads by the mem- 
bers of the Parliamentary Road Group who visited 
that country, that in some instances the cost of 
constructing a motorway would be less than that 
of widening and improving an existing road, and 
in such a case the new road would obviously form 
the better solution. 

The question of congestion in the London traffic 
area, and to a lesser extent in one or two other of 
the larger cities, is on an entirely different footing, 
as a comparatively small further increase would make 
the conditions almost intolerable, and there seems 
little doubt that the London Passenger Transport 
Board, together with the various railway companies 
operating suburban services, will be faced in the 
near future with an exceedingly difficult problem. 
Even at the present time, the facilities for travel 
between the outer and inner London areas, or 
within the latter, are decidedly inadequate during 
certain hours of the day, and involve the acceptance 
of marked discomfort on the part of the public. 
In this case, it may be questioned whether the 
responsible authorities are taking a wide enough 
view of the situation. Broadly speaking, the 
proposals for dealing with the increasing congestion 
made to date have taken the form of suggestions for 
flattening out the peak load, railway extensions, 
and modifications of the existing facilities to carry 
a greater volume of traffic. As pointed out on 
page 518 ante, when discussing the fourth annual 
report of the London Passenger Transport Board, 
one result of the recent bus strike was the compul- 
sory distribution of the working passengers over 
longer peak periods, the Board expressing a hope 
that the spread-over might become permanent. 
Could this hope be implemented, London’s passenger 
carrying problem would be solved at a stroke, 
but such a drastic change in the organisation of 
almost innumerable businesses would require all 
the authority of a totalitarian state. It may 
actually be found in the ultimate that this is the 
only solution, and nivessity may effect a change 
in the habits of the people that could never be 
achieved by suggertion. The great difficulty 
associated with such measures as the extension 
of the tubes is that, while relieving congestion 
in one area, they are likely to intensify it in another, 
and it is probable that when the very considerable 
extensions at present in hand are completed, the 
congestion will be increased in the central area. 
This area really forms the crux of the situation, 
and it is difficult to avoid the conclusion that, 
ultimately, some of the more central tubes may 
have to be duplicated. This proposal is referred 
to as a financial impossibility in the report of the 
Board already mentioned, but it would certainly 
constitute a better investment for the nation than 
the construction of an entirely new system of 
trunk roads. The advantages of duplication are 
well illustrated by the case of New York, where the 
second tracks enable express trains to be run to 
relieve the purely local trains of the longer-distance 
traffic during periods of maximum congestion. 
While admittedly only palliatives, modifications 
of the existing traffic facilities offer a promising 
field of exploration. An interesting example of 
such a modification is the introduction of nine- 
coach trains during the rush hours on the Hampstead 
and Highgate line. These trains are actually longer 
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than the majority of the platforms, and passengers 
are requested to use the last two coaches only 
between certain stations. It may be suggested 
that the working of these trains would be greatly 
facilitated if passengers were encouraged to pass 
from one coach to another while the train was in 
motion. At present, this practice is forbidden, 
and quite apart from the special nine-coach trains, 
it is a frequent sight to see some of the tube 
coaches crowded to suffocation while others are 
comparatively empty. Although we believe that a 
satisfactory concertina connection between the 
coaches is regarded as impracticable on account 
of the sharp curves on some of the lines, it is difficult 
to believe that it would be impossible to design a 
train that could be open from one motor compart- 


ment to another, or even from end to end. A| 


further, although very minor, loss of passenger 
accommodation results from the large amount of 
space allotted to the conductor on most of the lines, 
and it may be asked whether there is any funda- 
mental reason why the conductor should not travel 
in the rear motor compartment. Finally, all 
students of hydraulics are aware that eddies repre- 
sent a loss in efficiency and that they should be 
eliminated as far as possible. On the underground 
railways, such eddies in the flow of passengers 
are common, particularly in the trains themselves 
and at the points of ticket collection and inspection. 
In this connection, it is open to question whether 
sufficient consideration has been given to the 
mivantages of separate entrances and exits on the 
trains, and to the reduction of bottle necks at the 
turnstiles. In one respect, the psychology of the 
Board appears to be at fault, as they fail to appreciate 
that attempts to coerce the passengers merely 
rouse their obstinacy, and intensify the difficulties 
of the staff. Courtesy costs nothing, and is un- 
questionably a valuable lubricant. 

Fortunately, the position is not so serious in 
the case of the above-ground services, and the 
possibilities of increasing the facilities without 
resort to new or wider roadways are by no means 
exhausted. Probably the greatest cause of conges- 
tion, whether on the trams, "buses or trolley "buses, 
is the tendency of the operating vehicles to bunch 
into groups. It is a common sight on many of 
the busiest routes to see convoys of six or more 
vehicles running close together with those towards 
the rear almost empty, and to have to wait a 
considerable time for the next vehicle. To the 
ordinary observer, this convoy effect appear 
simply to be the result of bad organisation. [n a 
paper entitled ‘* Notes on Commercial and Operating 
Aspects of Trolley "Bus Operation in London,” 
however, read before the Institute of Transport 
earlier in the year, the author, Mr. J. E. Thomas, 
expressed the opinion that the basic cause of the 
trouble was the traffic light system. He further 
suggested that many, if not most, of the traffic 
light signals installed in the London area, at any 
rate, could be removed with advantage to traffic 
movement. This view is in almost startling 
contrast to the official attitude, which appears to 
regard more and more traffic lights as a panacea 
for all road troubles, but Mr. Thomas’ position 
entitles him to speak with some authority. We will 
not attempt to reconcile the two views, beyond sug- 
esting that Mr. Thomas is possibly thinking in 
terms of the skilled and considerate driver, while the 
traffic authorities, it must be admitted with some 
justification, regard the average driver as one 
whose intelligence and competence should be 
trusted to the least possible extent. Apart from 
the question of traffic lights, Mr. Thomas was equally 
provocative on the subject of the design of ‘buses. 
He pointed out that in America, where the single- 
deck public service vehicle is almost universal, 
the rush-hour problem is much simplified by the 
provision of standing space equal to, or exceeding, 
the seating capacity, and states that in order to 
deal satisfactorily with public requirements upon 
average in-town routes on a commercial basis, a 
‘bus to seat fifty and stand thirty is required. 
The present standard "bus body in the London area 
has 32 seats on the lower deck and 38 seats on the 
upper deck, and five passengers are allowed to stand 
at certain periods, so that Mr. Thomas’ proposal 
appears somewhat revolutionary. There is no 
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doubt, however, that a modification in the regula- | the difficulties in Spain, but import restrictions jin 
tions to allow an increase in the number of standing | other countries also played their part. 
passengers would be of great assistance in dealing} As we pointed out in dealing recently with the 
with the peak-hour problem at the cost, which| report of H.M. Electrical Inspector of Mines, in- 
however, might be quite justifiable, of decreased | creased mechanisation is an outstanding feature of to- 
comfort for the passengers. It may be remarked | day’s British coalindustry. According to the reports 
that on the Continent it is not unusual for the | now under review, the proportion of the total out- 
standing passenger to pay a lower fare than those | put cut by machines in 1936 was 55 per cent., while 
occupying seats, and this system also appears to be | 48 per cent. was mechanically conveyed. The com. 
worth consideration. The existence of a large| parable figures for 1935 were 51 per cent. and 43 per 
number of standing passengers naturally increases | cent. respectively, while since 1928 the proportion 
| the difficulty of collecting fares, but Mr. Thomas | of machine-cut coal has more than doubled and the 
suggests that this difficulty might be met to some| proportion conveyed and loaded mechanically is 
extent by simplifying the ticket system and issuing | four times as great. There are, however, a number 
tickets from a fixed machine on the conductor’s | of smaller mines where, even now, manual working 
| is exclusively employed. Indeed, of the 2,080 mines 
— | at work during 1936, only 864 employed coal cutters 
‘THE POSITION OF THE MINING _ 637 mechanical convayene and london. During 
os - |the year there was a further tendency towards the 
INDUSTRY. | use of face-and-gate conveyors and a decline in the 
| Durtye 1936 the position of the coal industry | proportion of coal dealt with by face conveyors only. 
of this country was definitely better than at any The total tonnage mechanically conveyed increased 
time during the preceding quinquennium. This was | from 95,400,000 tons in 1935 to 109,330,000 tons in 
partly due to the increasing demand for fuel, which 1936, of which 67,300,000 tons, or 62 per cent., were 
followed the inauguration of the Government’s| dealt with by face-and-gate conveyors and the 
rearmament programme and the general improve- | remainder by face conveyors only. 
ment in trade, and partly to the establishment of This increase has not, however, been accompanied 
a centrally co-ordinated organisation to control the by a corresponding increase in the skill of the 
sales in each mining district. These changes, com-! personnel, nor in the care with which they go about 
bined with an increase in rate of wages paid to the| their work. For during the year 12 fatal accidents 
miners, led to the average price of all saleable coal| occurred in connection with the working of coal 
being Is. higher in 1936 than during 1935, and| cutting machines and examination shows that 
brought a corresponding prosperity both to em-/ several of these would not have taken place had 
ployers and employed. Unfortunately, there is, as|those concerned been more apprehensive of the 
always, a reverse side to a picture of this kind, | dangers involved. Three of them were in fact due 
and, as is well known, large manufacturers, and | to not replacing the cutter guards after changing the 
especially public utility undertakings, are not only picks, a piece of carelessness for which, had the 
having to pay more for an essential commodity, | results been otherwise, it would not be easy to 
but what is more, are experiencing real difficulty in | find anexcuse. The same number of fatal accidents 
obtaining the necessary supplies, even at the higher lalso occurred with conveyers, and here again the 
prices. This aspect of the situation might well) cause was too often a neglect of elementary pre- 
receive the attention of the House of Commons | cautions. In several instances the fencing at the 














| platform. 








which this week gave a second reading to the new 
Coal Bill. This measure has two main objects: 
The transfer of the rights of royalty owners to the 
State so that the industry will virtually work a 


sory amalgamation of existing undertakings on 
the scores both of economy and efficiency. The 


national coal estate under lease and the compul- | 


trailing and delivery ends was not close enough to 
| prevent arms being inserted, while in one case a 
man got on to the conveyor itself, though warned 
that it was about to start. Unsatisfactory design 
also played its part, for in one accident three persons 
were killed when guiding ropes on to the drums of 
| hauling engines. As Sir H. Walker remarks, there 


problem is not without its difficulties and the | should be no need for this practice if the drums 
Bill is certain to receive considerable criticism. | are of sufficient width and the ropes have a proper 
Nevertheless we hope it will not be forgotten that lead. 
where coal is concerned it is the public interest,| Nevertheless, the 28 fatalities and the 111 
using the term in its widest sense, that is of | persons seriously injured by accidents in connection 
p2ramount importance ; for the commerce of this | with the use of machinery underground form but 
country is really one whole and should be regarded | a small proportion of the 3,538 persons killed and 
as such, not as a collection of mutually antagonistic seriously injured underground during the year. 
parts. | Actually, 1,729, or 49 per cent. of these, suffered 
| Detailed information regarding the British coal} by falls of ground ; 907, or 26 per cent., by haulage 
cane as it was last vear, can be obtained from | accidents ; 134, or 4 per cent., by explosions; and 
the Sixteenth Annual Report* of the Secretary for | 80, or 2 per cent., by shaft accidents. On the other 
Mines, which, with the Twenty-ninth Annual Report} hand, 58 persons were killed and 311 seriously 
of H.M. Chief Inspector of Mines, was published | injured owing to accidents on the surface. Per- 
recently by the Stationery Office. From these haps the best comment on these figures is that of 
detailed documents it appears that the output} Mr. A. Davies, an inspector in the Northern 
during 1936 was 228,500,000 tons, or 6,250,000 tons | Division, who remarks that “ Seventy-eight per cent. 
more than in 1935. It was, however, still 29,500,000 of the accidents might have been averted by com- 
| tons, or 11-5 per cent., lower than in 1929. The| pliance with the rules and the exercise of ordinary 
| rapid recovery of the iron and steel industry was! care.” The truth of this may be emphasised by a 
| reflected in an increased consumption of 2,750,000 | reference to the accident at Wharncliffe Woodmoor 
| tons under that heading, and consumption by gas | Colliery, Yorkshire, in which 58 men lost their lives. 
}and electricity undertakings was also higher by| We have already called attention to this in dealing 
pany the same amount. The total quantity of| with the report of H.M. Electrical Inspector of 
coal available for home consumption was about! Mines, and it may be recollected that an examina- 
176,000,000 tons, or 11,500,000 tons more than in 
1935. This, it is satisfactory to note, was the highest | motor was running and that as a result an explosion 
| figure since 1927, but was still 8,000,000 tons less | of firedamp occurred. The position was made worse 
|than in 1913, owing, no doubt, to the change in| by the fact that two doors between intake and 
|domestic habits brought about by the increasing | and return airways had been propped open and that 
use of electricity and gas. On the other hand, there| consequently firedamp had accumulated to an 
| was a substantial decrease in the quantity of coal| abnormal extent. Further, the explosion was 
shipped abroad, the total being only 50,330,000) extended through a large district of the mine by 
|tons compared with 55,500,000 tons in 1935 and/ coal dust, much of the limestone used to prevent 
| 57,000,000 tons in 1934. This is explained by the} such a happening not having been raised into the 
| almost complete loss of the Italian market and by | air. 
‘< 9 — ~ As an example of the attitude of the miner 
Statee nt nnua e PS 4 Pd > re " > 1 1 j s 
oo Twenty de gy — yay oe aM. Thief “e* | themselves to the dangers of their occupation it 2 
interesting to read that of the 25 explosions whit 


spector of Mines. London: H.M. Stationery Office. Price : - * , 
| 4a. net | oceurred in the Scotland Division, 19 were due te 











tion was being made of a commutator while the 
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naked lights, which in some cases were actually 
employed to ascertain the presence of firedamp. 
An accident which occurred in a pit shaft illustrated 
the same point. The cages became jammed, and 
to release them the shaftman, aged 63, attempted 
to slide down the rope from the surface, but. lost 
his hold and fell 45 fathoms. It was subsequently 
found that the cages could be released by reversing 
the winding engine. 

Returning in conclusion to the productive side 
of the industry, it is a matter of some interest that 
105,500,000 gallons of light oil were produced from 
coal, coal tar, tar oils or shale during the year. 
This compares with 89,500,000 gallons in 1935. 
In addition, about 103,400,000 gallons of creosote 
and heavy oils were produced from coal tars com- 
pared with 93,000,000 gallons during the previous 
year. The number of low temperature carbonisa- 
tion plants increased from 13 to 15, and the total 
quantity of coal distilled from 327,112 tons to 
364,305 tons. In addition, 425,000 tons were con- 
sumed at the Billingham Works of Imperial Chemical 
Industries, Limited, of which 100,000 tons were 
directly hydrogenated and the remainder used for 
ancillary purposes such as steam raising, power 
generation and hydrogen production. The total 
production of petrol was about 33,300,000 gallons. 
During the year 5,725,570 tons of coal were consumed 
in pulverised form, 2,216,000 tons of this total being 
utilised by authorised electrical undertakings and 
1,958,066 tons in cement and other kilns. The 
number of electricity undertakings concerned was 
21, or one less than in 1935. 








NOTES. 
RoyaL COMMISSION ON AWARDS TO INVENTORS. 


Tue final report of the Royal Commission on 
Awards to Inventors, which was appointed no less 
than eighteen years ago and has held sittings covering 
a period of nearly 15 years, was issued by H.M. 
Stationery Office last week, at the price of 2d. 
The duty of the Commission, as stated in the 
Royal Warrant of Appointment, was to deal with 
claims in respect of the user by the Government of 
inventions, designs, drawings or processes. In 
pursuance of that duty, 1,834 applications were 
considered, of which 369 were dealt with by the 
Commission direct. The remaining 1,465 were 
considered in the first instance by an Investigating 
Committee, and these included those which related 
to unpatented inventions which were not of a 
substantial character and, prima facie, afforded 
no reasonable prospect of success. Of these 1,465 
applications, 846 were withdrawn or abandoned, 
75 were referred to and subsequently heard by the 
Commission, and 544 were rejected by the Com- 
mittee for the reason just given. In over 200 
of the cases where the claims were ultimately 
rejected the claimant exercised his right of appearing 
personally before the Investigating Committee. 


The actual number of cases heard by the Commission | studied in the original. 


was 444. Owing to the fact that in certain cases 
the payment awarded was on a royalty basis it is 
not possible to state precisely the total expenditure, 
but it amounted to approximately 1,500,0001. 


AToM-TRACKS EXHIBITION. 

It is now twenty-five years since Professor C. T. R. 
Wilson first succeeded in making visible the actual 
tracks of individual atoms and electrons in his well- 
known cloud chamber, which the late Lord Ruther- 
ford described as “‘ the most original and wonderful 
instrument in scientific history.’’ Certainly it has 
done much to increase our knowledge of atomic 
structure, some of the most outstanding discoveries 
in atomic physics having been made by its aid. It 
‘8 appropriate, therefore, that an Atom-Tracks 
Exhibition should have been opened at the Science 
Museum, South Kensington, to enable the public 
to see something of what has been accomplished 
with the Wilson apparatus. 


the wake of the moving particle, so that the track 


organisation in the electrical industry is inade- 


to 60,0001. is needed each year to deal with the 
requirements under this heading of non-manual 
workers, 
included something like 150,000/. would be required. 
What is wanted, therefore, to improve matters, is 
the generous co-operation of the industry, a cO-opera- 
tion which one may add has often been asked for, 
but so far has never been obtained in anything 
like full measure. The Committee also make the 
suggestion that a central superannuation scheme 
Numerous references | should be established, and give details as to how 
to work of this character have appeared in our | this scheme should be operated, so that all members| and Dr. F. W. Lanchester, F.R.S. 
columns, but we may remind our readers that the | engaged in an administrative, technical or clerical 
passage of a fast-moving particle through a gas| capacity would have the chance of obtaining an 
10nises the gas in its path, and if any water vapour | adequate pension or similar equivalent at the age 
8 present it will condense first on the ions left in| of 65. It is the details of this scheme that we hope 
will be studied. As the Committee point out, their 


vapour. An exhibit of particular interest is Wilson’s 
original apparatus of 1911-12, which has been lent 
by the Cavendish Laboratory, Cambridge, where 
Wilson’s pioneer work was carried out. The 
remainder of the exhibition consists of a collection 
of over 80 photographs taken by research workers 
in all parts of the world using Wilson expansion 
chambers of various forms. They are called expan- 
sion chambers because the pressure of the gas and 
vapour is reduced to bring about a state of super- 
saturation which is just sufficient to cause the 
vapour to condense on the ionised molecules of gas 
and not to produce a general fog. An introductory 
group of 12 photographs illustrates, in a simple 
manner, the main properties of a-rays, f-rays, 
X-rays and cosmic rays. In one of these photo- 
graphs the collision of an a-particle with an atom 
of hydrogen can be seen, and in another an «-ray 
is seen to disintegrate the nucleus of a nitrogen 
atom, ejecting from it a proton which flies off at a 
high speed. The main collection of photographs is 
arranged in a series of groups showing typical effects 
of the above-mentioned particles, as well as of 
protons, deuterons and neutrons. Among the more 
notable photographs is one taken by Anderson in 
1932, which first revealed the existence of the 
positive electron, or positron, and another showing 
one of the steps which led to the discovery of the 
neutron by Chadwick in the same year. For 
investigating the tracks of particles in three dimen- 
sions, many research workers have taken stereo- 
scopic pairs of photographs, and a number of these 
photographs can be examined in a stereoscope at 
the exhibition, which opened on November 19, and 
will remain open until the end of February, 1938. 
The exhibition has been arranged by Dr. F. A. B. 
Ward, Assistant Keeper of the Museum, who must 
be congratulated both on the exceptional interest 
of the exhibits and on the manner in which they 
have been presented. 


A PENSION SCHEME FOR THE ELECTRICAL INDUSTRY. 


In May last, Mr. Frank Parkinson suggested the 
formation of a Committee to examine the charitable 
requirements of the electrical industry and the 
extent to which they are at present covered ; and 
to suggest any extension or modification of these 
provisions that might seem desirable. Mr. Parkinson 
himself presided over this Committee, whose other 
members were Lord Hirst, Sir Archibald Page, and 
Messrs. H. Marryat, W. B. Woodhouse and H. T. 
Young. It is evident, therefore, that anything 
such a body has to say on an important and even 
vital matter is worthy of the closest consideration. 
Copies of the provisional report of the Committee 
are now being circulated to interested associations of 
employers and employees, and further copies can be 
obtained from the Joint Secretaries, c/o Messrs. 
Crompton Parkinson, Limited, Bush House, Kings- 
way, London, W.C.2. It is not our intention to 
summarise this report, which we hope will be widely 
It may, however, be said 
that after reviewing the present means available in 
the industry for alleviating old age by pensions, 
as well as the methods in use for financing sickness 
and misfortune, two ills of which it is difficult to 
predict the incidence, it goes on to point out that, 
so far as the last of these are concerned, the 


quate, in spite, or perhaps because of, the fact that 
it is both prosperous and expanding. Some 50,0001. 


and if manual workers were to be 


and Air Jets.” 
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be submitted to their colleagues in the industry for 
consideration before a final decision is made. If 
such a scheme can be brought to fruition the 
Committee will indeed have deserved well of those 
for whose benefit it is intended. 


Tue New ZEALAND CENTENNIAL EXHIBITION. 


The year 1940 will mark the completion of one 
hundred years of British sovereignity and organised 
settlement in New Zealand, and to celebrate the 
event, it has been decided to hold a Centennial 
Exhibition in Wellington, the capital city, from 
November, 1939, until April, 1940. The main object 
of the Exhibition will be to indicate the growth and 
development of New Zealand, and the progress of 
industry, science and art throughout the world 
during the past 100 years. The Wellington City 
Council have made available for the Exhibition a 
suitable site at Rongotai, approximately 60 acres in 
area, within easy access of the City and well served 
by tramway-car and motor-omnibus services. The 
New Zealand Government is lending its full support 
to the project, firstly by contributing 75,0001. to 
the scheme, and, secondly, by placing at the disposal 
of the Exhibition authorities the resources of various 
Departments of State. The Exhibition is controlled 
by a board of directors, the chairman of which is 
Mr. T, C. A. Hislop, C.M.G., Mayor of Wellington, 
but for purposes of administration it will be pro- 
moted by Messrs. New Zealand Centennial Exhibi- 
tion Company, Limited. The Exhibition will not, 
however, be run for profit, and no remuneration 
or dividend will be paid to the directors and share- 
holders ; all profits will be applied to approved 
public or charitable purposes, An attractive lay- 
out has been prepared and special buildings, the 
main block of which will be 14 acres in area, are 
being erected to house the exhibits. These are 
classified into a number of sections, embracing 
agriculture, aviation, building industries, chemical 
industries, coal and metalliferous mining and pro- 
ducts, engineering (all branches), fisheries and fishing 
appliances, lighting, heating and refrigeration, road 
transport and motive power, science and education, 
and sundry industries. Mr. C. P. Hainsworth has 
been appointed general manager of the Exhibition, 
and plans and detailed information are obtainable 
on application to the Exhibition offices, Brandon 
House, Featherston-street, Wellington, C.1. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw ordinary general meeting of The Institution 
of Mechanical Engineers, held at Storey’s-gate, 
St. James’s Park, 8.W.1, on Friday, November 19, 
was preceded by a special meeting for the considera- 
tion of some proposals relative to the Institution’s 
prizes and awards. These resolutions, moved by 
Mr. H. L. Guy, F.R.S., and seconded by Dr. H. J. 
Gough, F.R.S., were carried unanimously. Details 
of the resolutions will appear in the Journal of the 
Institution in due course; in the meantime, all 
that need be recorded here is that, generally, the 
awards will be made more frequently than formerly, 
that the range of subjects will be widened, and that 
a contribution will be made for a periodic lecture, to 
be called the George Stephenson Lecture, before 
some society or body outside Great Britain. The 
chair at this meeting, as at the general meeting 
which followed it, was taken by the President, 
Sir John E. Thornycroft, K.B.E. 


FLAME AND AIR JETS. 


The general meeting having been constituted 
and the routine business disposed of, the President 
announced that the Council had that day elected 
three honorary life members, viz., Sir James F. 
Flannery, Bart., who became’ a member of the 
Institution in 1877; Mr. Alexander Dow, Past- 
president of The American Society of Mechanical 
Engineers, who had been born in Great Britain ; 
The President 
then called upon Mr. R. F. Davis, B.Sc. (Eng.), to 
read his paper, entitled “* The Mechanics of Flame 
An abstract of this paper is com- 


The discussion was opened by Dr. R. Lessing, 














of the latter is rendered visible by the condensed | own ideas are crystallised, but they feel they should 


who said he would confine his remarks to the 
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chemical aspect of the subject which had received 
some attention in the latter part of the paper. The 
burning of pulverised coal was a complex process. 
Each particle of the fuel had to undergo two changes ; 
first it was converted into coke with the driving off 
of the volatiles, and‘secondly both the coke and the 
volatiles had to undergo combustion. Both these 
changes occurred side by side, and both needed 
different conditions, according to the composition 
of the particle. It was not enough to consider 
that the amount of volatile was an index of the 
combustibility of the fuel, but its character must 
be taken into account. Thus with coals containing 
a high percentage of oxygen, the calorific value of 
the volatile matter might be too low to assist 
combustion of the coke particle very largely, while 


in anthracitic coals the volatiles might be so small | 
On the | for a cube and sphere were equal. 


in quantity that the same result ensued. 





of an air jet. The object in a pulverised fuel burner 
was to obtain the minimum velocity possible without 
risk of the flame travelling back to the burner 
nozzle. The informative series of curves in Fig. 14 
gave rise to the consideration of a type of burner 
in which the stream of primary air and coal dust 
was separated into two streams, viz., one a very 
rich mixture and the other a very weak mixture. 
By appropriate distribution of the two streams, 
it was possible to use a lower exit velocity for the 
burner and they would mix later in the furnace to 
give the correct air-coal ratio. Dr. Heywood then 
commented on the ratio of the surface of coal 
particles to their weight, as illustrated in the paper, 
in which a cubical particle had been compared with a 
spherical one. The formule given might convey 
the impression that the ratio of surface to weight 
This was not, 


other hand, with a normal bituminous coal, where | of course, intended, but it should be remembered 


vas and tar were released during the coking stage, | that when comparing the surface to weight ratios of | 





air through the fuel bed on a travelling grate stoke: 
in order to keep the links cool. If that wer 
accepted, the problem of reducing the quantity of 
secondary air to the limit necessary to minimise 
CO was involved with the distribution of that air 
over the fuel bed with a minimum air pressure. 
It seemed to him that this problem required further 
investigation. It was necessary in considering 
Rosin’s data, to remember that they referred mainly 
to experimental work on one class of coal. 

Major W. Gregson, M.Sc., observing that the sub- 
ject of flame propagation was full of difficulties, 
said he considered Mr. Davis had done well in 
getting as far as he had. He thought, however, 
that the references in the paper to overfire air 
were misleading as giving the impression that this 
practice was of recent introduction. This was by 
no means the case; in the days of coal firing in 
the Navy, for instance, it was customary to fit 
overfire air jets at both the front and back of th 


the volatiles would be of sufficient quantity and of | different shapes of solids, it was necessary to consider | furnace to keep down the smoke when burning 


the necessary calorific value to ensure by their 
burning the proper combustion of the coked particles. 


| solids having the same volume. 


Comparing a cube 
and a sphere, therefore, which had the same volume, 


It seemed to him that, apart from the question of | it was necessary to remember that the ratio of the 


ignition and general composition of the coal to be 
burned, it was necessary to consider the detail 
composition of the particles. 

It was now generally recognised that coal was 
not a homogeneous substance, and however well it 
might be prepared, its separate components would 
still be present in the powdered mixture. Although 
the components could be broken down so that each 
individual particle was more or less homogeneous in 
character, particles of different kind, when fired, 
mixed together, would not all burn in the same 
manner. With bright coals containing clarain and 
vitrain, the coking components, gas and tar, were 
readily released, and fusion or intumescence of the 
solid residue took place at a relatively low tempera- 
ture. The result was the formation of hollow coke 
particles (cenospheres), their shape being due to 
the release of further gas from the interior of the 
particles. These cenospheres then differed from 
other particles and, on account of their increased 
volume and low mean density, they needed different 
combustion conditions, which fact was of great 
importance in all pulverised coal burning. The 
cenospheres were, as a matter of fact, more difficult 
to burn and their combustion rate was slowed down. 
On the other hand, that component known as 
durain, which comprised the bulk of steam coals, 
did not undergo fusion either so readily or to such 
an extent, and the burning rate was, in the main, 
constant. A third component, fusain, of a charcoal 
character, introduced another set of conditions. 
This component existed largely in natural coal 
dust, and particles of it remained rigid and only 
changed their shape in the process of burning in so 
far as diminution of volume was concerned. The 
burning rate was very high, and, apart from their 
high ash contegt, 4hey formed a desirable factor in 
pulverised coal. 

The differences in behaviour of these different 
components, along with the character of the ash 
resulting from them, afforded a ready means of 
analysing the burning process by following them 
from the combustion chamber, through the boiler 
passes, economiser, air heater, to the base and the 
top of the chimney. Dr. Lessing then remarked 
that he had read a paper before the Second World 
Power Conference in Berlin in the year 1930, in 
which paper he had given figures and particulars 
showing how the process could be followed in the 
way he had just outlined. 

At the end of the paper Mr. Davis had dealt with 
the question of calculating combustion losses, a 
matter of importance to those concerned with a 
guaranteed thermal efficiency. Generally, the 
procedure was to ascertain, as far as possible, the 
amount of combustible matter left in the flue dust 
and to compare it with that in the fired fuel. But 


it was often overlooked that the calorific value of | 


the combustible in the flue dust was, in most cases, 
different from that of the combustible matter in the 
fuel, owing to the changes the fuel underwent 
during combustion, and a correction ought to be 
applied in order to arrive at a true valuation. 


Dr. H. Heywood, M.Sc. (Eng.), complimented the | air jets in combustion chambers. 
author on the clear explanation of the structure | advisable to get as muchas possible of the primary 





surface of the cube to the surface of the sphere 
would be 1-24 to 1-0. The sphere had the minimum 
specific surface and, making allowance for the actual 
shape of the particles which were nearly always 
flattened, he was of opinion that the constants 
given in the formula referred to would need increas- 
ing by from 66 per cent. to 100 per cent. 

At this point Dr. Heywood showed several lantern 
slides, the first of which illustrated a method of 
plotting unburned combustible. The calculations 
were based on Rosin’s law and the time of combustion 
was taken as 1-3 seconds. The two curves plotted 
for each of the two calculations were really size 
distribution curves, the lower of the two being 
the unburned combustible. The method showed 
the size distribution very clearly. From the time 
of combustion it was possible to calculate that all 
particles smaller than about 130 microns would be 
completely burned. Larger particles would be 
consumed in proportion to their size, thus, of a 
200-micron particle roughly 0-25 would be burned. 
One pair of curves was for a pulverised coal, and 
the unburned combustible was 2-35 per cent. 
The other pair for air-extracted natural coal dust 
gave a figure of 17 per cent. The difference was 
large but it did not follow that in practice the 
unburned combustible would be so large as indicated 
as the dust often continued to burn in the flues, 
particularly in Lancashire boilers. It was assumed 
in the calculations that the particles burned at a 
uniform rate, but this was not actually the case, 
as the second slide would show. The third slide 
illustrated, by water flow round a particle, the 
greater value of turbulent air flow in promoting 
combustion than streamline flow. 

Captain J. G. Bennett, after some comments on 
foreign investigations on the subject, referred to a 
recently-published work by Dr. Karl Cleves, of the 
Rheinmetall-Borsig. This investigator had reached 
a conclusion of great importance for stoker firing, 
namely, that the most effective mixing of gases in 
the combustion chamber was reached by a line 
of air jets with large and small orifices alternating, 
instead of the usual plan of a line of jets with equal 
orifices. It had also been shown in actual practice 
in Germany that mutual interference of jets could 
cause a falling off of mean jet velocity which was 
much greater than might be supposed. Captain 
Bennett then showed on the blackboard how inter- 
ference in pulverised-coal jets might be eliminated 
by alternating large and small jets and suggested 
that the question was worth investigation. Con- 
tinuing, he said that he had found the author’s 
formule for jet paths very useful in connection 
with the path of gas jets for the ignition of domestic 
coal fires. In one case the formule for determining 
the distance at which a downwardly-inclined gas 
jet would turn up gave a result of 20 cm. Measure- 
ment of an actual flame gave 22 cm., a quite satis- 
factory agreement between theory and practice. 
The actual angle of spread with these small jets 
agreed exactly with the calculated value. Captain 
Bennett then dealt with the question of secondary 
It was considered 








long-flaming coals. These conditions obtained in 
modern hand-fired marine boilers and in 
where the fire was very near the heating surface it 
was almost standard practice to fit controlled 
overfire air. Sometimes the air flow was due to 
pressure in closed stokehold, in other cases an 
additional fan was put in to get the correct dispersive 
angle for these jets. The question of mutual 
interference between flames dealt with by the 
previous speaker was very important, but the point 
also arose of interference between flame jets and 
secondary air jets. The actual disposition of these 
jets needed great care. 

Major Gregson then challenged the statement 
in the paper that bare boiler tubes in the combustion 
chamber provided the maximum heat absorption 
possible. The question really turned on _ the 
combustion conditions. Theoretically, these were 
at their best with a furnace completely lined with 
refractory, but with pulverised-fuel firing, the 
temperature of such a furnace might cause serious 
difficulties by the formation of slag, which was 
troublesome to get rid of. Water-walled furnaces 
were primarily introduced to get rid of this difficulty, 
but with a completely bare tube wall other troubles 
arose. He considered that an intermediate design 
in which the refractory was represented by, and 
the tubes protected by, cast-iron blocks, was the 
best solution. The amount of heat transference 
could thus be regulated and the fusion of the ash 
greatly minimised. 

Mr. W. Selvey, on being called upon to speak, 
said the subject invited digression, so he would 
say little more than to compliment the author on 
having produced some equations which might 
be termed tractable from an enormous number of 
variables. He hoped the investigations would be 
continued, for the problems of corner firing now 
under considefation were also complex. He had 
been testing pulverised-fuel furnaces made by the 
author’s firm for a considerable period and had 
been struck by the great reduction which had been 
made as time went on in the amount of unburned 
fuel. This was not entirely due to improvement 
in burner design, but also to that in pulverisation 
and separation, and to the question of moisture 
in the fuel, a factor which had had to be omitted 
from the equations. In some recent tests on corner- 
fired boilers the unburned fuel was, in his opinion, 
as low as, or lower than, what he had previously 
come across with an ordinary good stoker fire. 

Mr. H. C. Erith questioned whether there had 
been any material advance in the methods and 
performance of pulverised firing for a number 
of years, and then gave some data which he consi- 
dered established the superiority of retort-stoker 
firing to both firing with a travelling grate and 
pulverised fuel. 

Mr. K. C. Barrell enquired in what way the 
Haslam and Russell curves given in the paper. 
which were deduced from coal dust explosions in 
mines, could be related to the quieter burning of 
pulverised fuel. He hoped to try out some of the 
formule given in the paper as he had some boilers 
working with overfire air jets, which did not work 
quite as he would like. He would like also to know 
if the author considered the results he had arrived 
at could be applied to a flame in a rotary cement 


cases 














ker 
‘ere 
- of 
Lise 
air 
ire. 
her 
ing 
nly 


ub- 
ies, 
in 


air 
his 
by 
+ in 
hit 
the 
ing 
in 
[SCS 
it 
led 
to 
an 
‘ive 
ual 
the 
int 
und 


ese 


ent 
ion 
ion 
the 
ere 
ith 
the 
ous 
was 
ces 
ity, 
les 
ign 
und 
the 
nce 
ash 


ak, 
uld 
on 
ght 
{ of 
be 
1OW 
had 
the 
had 
een 
ned 
ent 
jon 
ure 


1er- 
on, 
sly 


had 
und 
ber 
nsi- 
ker 


and 


the 
per. 
; in 
r of 
the 
lers 
ork 
10Ww 
ved 
¢ nt 








Nov. 26, , 1937-] ENGINEERING. 





603 








RECTIFIER On, GENERAL ELECTRIC COMPANY. 





it a a eee 
wu (Re ese 


aay 


i 





Fig. 1. AsseMBLY Bay. 


oh af ion (Rene eS - 


Til mi i ine | 


' 





Fie. 2. Test Bay. 








Fic. 3. CHanee-OveR SWITCHBOARD FOR TESTING. 


kiln in which the conditions differed considerably 
from a boiler furnace. 

Mr. L. T. Minchin commented on that part of 
the paper dealing with gas-flames and thought that 
the generalisation that the shape of the Bunsen 
cone was a symptom of the change in velocity 
across the jet was hardly justifiable. 

Mr. B. 8S. Brailey enquired if the formula would 
be valid in the case of the downwardly directed 
jet illustrated in the paper, as it seemed to him 
that in this case the amount of combustible burned 
would have to be very precisely related to the shape 
of the combustion chamber. 

Mr. B. Handley said he would like to endorse 
Mr. Erith’s view that pulverised firing had consi- 
derable limitations. The question of dust emission 
in a thickly-populated district, in which many 
power stations were situated, was a very serious 
one. The paper, however, might prove of use in 
connection with the investigation of flame distri- 
bution in a stoker-fired boiler. 

M1. Davis then replied briefly, reserving fuller 
discussion for the Proceedings. Dr. Lessing, he 
said, had pointed out that all coals did not form 
cenospheres, but generally, most bituminous coals 
did so. The constants of the various formule 
thus required consideration and the values given 
in the paper must only be looked upon as examples. 
Dr. Heywood’s remarks were very interesting, 
and he would say that his reason for taking a cube 
and a sphere of the same diameter was that the 
sizes were given relative to the mesh opening and 
not to the volume. The flame path referred to by 
Mr. Brailey was for an experimental burner only 
and did not represent an ideal combustion chamber 
arrangement, He was not inclined to discuss the 
relative merits of stokers and pulverised fuel burners, 
as the firm with which he was connected manu- 
factured both. 








THE RECTIFIER WORKS OF THE 
GENERAL ELECTRIC COMPANY, 
LIMITED. 


TuE steel-clad mercury-arc rectifier, which is receiving 
an increasing application where, as on railways, it is 
necessary to convert large amounts of alternating into 
direct-current electrical energy, in its usual form 
suffers from the disadvantage that it requires a con- 
siderable and not uncomplicated array of auxiliary 
apparatus to maintain the high degree of vacuum 
essential during operation. Messrs, The General Elec- 
tric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, have been for some years conducting 
researches into the possibility of devising a seal which 
can be used at the anode entries and will give sufficient 
tightness to enable the necessary vacuum to be main- 
tained over long periods, if not indefinitely, without the 
use of pumps. The results of these investigations have 
been successful, and the seals now used on this firm’s 
steel-clad rectifiers consist of a number of thin mild- 
steel cones, which are separately coated with a special 
vitreous enamel. After assembly the cones and their 
end members are fused up solid in an electric oven, 
so that a unit of very high dielectric strength is obtained. 
This unit, it is claimed, is quite vacuum-tight and can 
be secured to the tank by a simple welded joint. 

Another important development for which the firm 
has been responsible is the use of air instead of water 
cooling, a fan for this purpose being installed beneath 
the rectifier proper. Twenty-three units of this design 
are now in operation in the substations of the London 
Passenger Transport Board and are manufactured in 
sizes corresponding to a current range of 350 amperes to 
750 amperes at pressures up to 800 volts. For 
pressures of 1,500 volts and 3,000 volts they are pro- 
duced as single units with outputs up to 1,000 kW. 
Water-cooled rectifiers with 6 and 12 anodes for load 
currents of 1,000 amperes at working pressures up to 
4,000 volts are also made. 

This developmert, which is, of course, only one of 
the many that the company has contributed to the 
advancement of the electrical industry during its 
history, has necessitated the erection of a new factory 
at Witton. This factory, which is said to be the first 
self-contained works ever erected for the production of 
steel-clad rectifiers, covers an area of 20,000 sq. ft. 
and comprises a receiving stores, machine-tool and 
assembly bays, testing plant, substation, and dispatch 
department. The main assembly bay, a view of which 
appears in Fig. 1, is flanked by p bit for mercury 
filling, for welding, paint spraying and shot blasting, 
and there are also the usual administrative and drawing 
offices. Practically the whole of the manufacturing 





work required for the preduction of the rectifiers is 
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carried out in these works, with the exception of the | and has an output reaching millions of cells per week. | 
castings and tanks for the larger water-cooled units. |The lay-out is such that the raw materials are received 


The tanks for the smaller and medium-size rectifiers 
are welded from sheet steel and are then thoroughly 
scaled and cleaned in a shot-blasting plant. This 
consists of a metal chamber, which is capable of housing 
the largest rectifier tank. 

The rectifiers themselves are partly assembled on 
special jigs and are then taken into the dust-proof 
mercury-filling room, which is equipped with a special 
ventilating system. The final stages of assembly can 
therefore be undertaken in a dust-free atmosphere, 
while the methods employed in handling the mercury 
itself ensure the maximum possible degree of safety 
for the workmen. The anodes, which are made in a 
separate dust-proof shop, are assembled with the 
remainder of the rectifier in the mercury-filling room. 

The testing of mercury-are rectifiers is of such 
importance that a large proportion of the new works is 
occupied solely by plant for this purpose. The size and 
lay-out of this plant were governed by the considera- 
tions that it should have sufficient kilowatt capacity to 
enable the largest units to be tested at loads well in 
excess of service conditions, both as regards current 
und voltage ; that the plant should be subdivided so 
that development work at heavy outputs could proceed 
uninterruptedly at the same time as routine production 
testing; and that it should be possible to change the 
connections over rapidly and safely. The plant 
installed to meet these requirements in the new factory 
includes two motor-generator sets. Each of these 
consists of a synchronous generator and two direct- 
current generators, which are driven by a variable- 
speed motor. The two sets may be operated indepen- 
dently or can be electrically coupled. In the latter 
ease the four direct-current machines are capable of 
giving a continuous output of 6,000 kW at 900 volts, 
1,800 volts or 3,600 volts. There are also three 
rectifier transformers with an aggregate capacity of 
16,500 kVA. The largest unit, which has an output of 
0,000 kVA, is suitable for testing 900-volt, 1,800-volt 
or 3,600-volt rectifiers and inverters at full capacity, and 
may be connected either in fork or in double three- 
phase. In the latter case a separate inter-phase 
transformer is used. In addition to a number of 
equipments for the treatment of air-cooled pumpless 
rectifiers, there are two heavy-current, low-voltage 
transformers which can be used in conjunction with 
resistances, and appropriate switchgear for de-gassing 
the larger units. 

\ prominent feature of the plant is the two switch- 
gear galleries, each of which extends practically the 
whole length of the test room. These galleries are 
illustrated in Fig. 2, which also shows the anode ’bus-bar 
cubicles on the left, with the testing transformers 
underneath. One of these galleries carries a board, 
which enables the primary of any transformer to be 
fed from any available supply. On the second are 
$8 1,250-ampere 'bus-bars and jumper connections, so 
that the anode terminals of any transformer can be 
connected to any test bed. A view of this board, with 
the high-speed circuit breakers on the left, is given in 
Fig. 3. The advantages of this arrangement are that 
time is economised and temporary wiring eliminated 
when the change is made from the de-gassing to the 
testing equipments. All switches, cubicles and other 
equipment are interlocked to prevent damage from 
shock or arcs, The auxiliary plant includes a number 
of small motor-generator sets for the vacuum and other 
pumps, while a system of high and low vacuum pipes 
serves the whole test room. One test bed is equipped 
with a heat-insulated enclosure, so that the ambient 
temperature can be controlled over a wide range. 

When rectifiers are being tested the synchronous 
machines mentioned above operate as alternators and 
energise the primary winding of the transformer from 
which the rectifier undergoing test is supplied. 
direct-current output of the rectifier is fed back to 
the direct-current machines, so that the bulk of the 
power is circulated. The losses of the entire system 
are compensated by the driving motor. Inverters are 
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at one end and progress through a number of operations 
to the dispatch department at the other. Considerable 
additions have also been made to the moulded insula- 
tion works, where a large range of products, including 
lamp holders, switches, adaptors, plugs, and, more 
recently, Bakelite fires and heaters are manufactured. 
Moreover, seven of the bays in the main switchgear 
works have been lengthened to give more space for 
the assembly of switchboards of the control type, 
switechboard-type circuit breakers, and _ industrial 
switchboards and contactor panels. A storey with an 
area of 25,000 sq. ft. has been erected over part of the 
existing works to provide accommodation for standard 
starters and controllers, and the main engineering 
works have been extended by the construction of a 
coil-winding and insulating shop over the existing 
winding bay. This shop is 300 ft. long and 70 ft. wide, 
and is devoted to the manufacture and insulation of 
coils for motors and generators with capacities from 
3 h.p. to 15,000 h.p. Increased manufacturing space 
has also been made available for the production of 
small motor-driven appliances. This takes the form 
of a self-contained factory with its own tool and 
winding shops and assembly bay. Finally, the fou 

has been extended by the addition of a building whi 
has been constructed to house a mechanised plant. 
This plant, of which we hope to give some details in a 
future issue, produces castings weighing up to 40 Ib., 
using moulding boxes measuring 24 in. by 18 in. by 
7 in. In this way such articles as switch cases, small 
motor shells and bearing brackets can be economically 
produced. Fettling and heavy operations are conveni- 
ently carried out near the “ knock-out ” station, while 
a totally-enclosed sand-blast apparatus, which is fed 
by a steel slat conveyor, is another piece of equipment 
which may be mentioned. 








LETTER TO THE EDITOR. 
THE SPECIFIC HEAT OF GASES. 


To tHe Eprror or ENGINgerrnc. 

Sir,—-We have followed with interest the recent 
work of Messrs. Griffiths and Sherratt on the specific 
heats of gases which is summarised in the current issue 
of Enaineertno under the heading “The National 
Physical Laboratory.” They have shown that the 
specific heats of CO up to 1,300 deg. C. and of CO, up 
to 1,000 deg. C. are fairly closely in accord with the 
quantum specific heats calculated from spectroscopic 
data. 

As you state in the article, the determination of 
accurate specific heats is of vital importance to internal- 
combustion engine theory, but for this purpose the 
specifie heats of H,, O,, N, and H,0 are also required, 
as well as those of CO and CO, and indeed at very 
much higher temperatures than is attainable by the 
sound velocity method. In 1934 we proved (David 
and Leah, Phil. Mag., xviii, 307) by means of closed 
vessel explosion experiments, that the quantum specific 
heats for all the gases found in internal-combustion 
engines up to a temperature of 2,500 deg. C. are sub- 
stantially correct and our experiments further indicated 
that they were probably substantially correct up to at 
least 2,800 deg. C., which is almost the highest tempera- 
ture attained in internal-combustion engines. We 
were a little doubtful about the quantum specific heat 
values for H,O above about 2,000 deg. C., but we are 
now of opinion that they may be used without serious 
error. 

Since the date of our paper more accurate calculations 
of quantum specific heats have been made by Johnston 
and Walker, Johnston and Davies, Kassel, and Gordon. 


The | These differ only very little from the earlier calculations 


| 
| 


and we find that our experiments provide even better 
support for the new . 

We hope to publish engine efficiency calculations 
based upon the quantum specific heats and dissociation 


tested in a manner similar to rectifiers, but in this case | data in the near future. The comparison between 


the synchronous machines operate as motors and the 
direct-current machines as generators. An arrange- 
ment is provided whereby the alternate anodes of a 
rectifier are energised by a rectifier transformer and 
the remainder by a low-voltage heavy-current trans- 
former. This enables a 12-anode rectifier to be tested 
at continuous outputs up to 12,000 kW ; or two units 
can be tested independently at half this value. 

Power for the test plant is obtained from the works 
substation, which, in turn, is —* with three-phase 
current at 11 kV from the public mains. This sub- 
station contains a cubicle switchboard for controlling 
the incoming supply and two rectifiers, one of which is 
water-cooled and provides a direct-current supply for 
the testing plant, while the other is air-cooled and gives 
*. supply to the works. 

Among the other recent extensions which have taken 
place at Witton, mention may be made of the battery 
works, which now occupies an area of 90,000 sq. ft. 





measured and calculated efficiencies shows points of 
great interest. 
Yours faithfully, 
W. T. Davin, 
The University, Leeds. A. 8. Lean. 
November 20, 1937. 








Instrrution or AvromMosmie Encingesrs’ Reram 
CERTIFICATES.—At a recent meeting of the Council of the 
Institution of Aut bil i , it was decided to 
raise the fees in respect of the practical tests carried out by 
the Institution in comnection with the issue of the Institu- 
tion’s repair certificate to competent mechanics. The 
revised scale of fees will become effective on all applica- 
tions received after December 31. The fee fora —— 
test in Section A: Mechanical, or Section B: Electrical, 
will be 1M. 10s.; for a full re-test, 1/., and for a re-test in 
one sub-section only, 10s. Further particulars may be | 
obtained from the secretary of the Institution, 12, 
Hobart -place, London, 8.W.1 
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DIRECT-REVERSING DIESEL 


LOCOMOTIVE. 

AN interesting type of Diesel engine locomotiy: 
has recently been constructed by Messrs. Robert 
Stephenson and Hawthorns, Limited, Forth Bank- 
Works, Newcastle-on-Tyne, for service in the stec! 
works of Messrs. Thos. Firth and John Brown, Limited 
Sheffield. It is required mainly to draw single concen 
trated loads, in the form of large steel ingots, on ; 
heavy bogie which, it will be readily understood, is « 
more arduous duty than drawing a train of wagon, 
where the starting load on the locomotive is graduall, 
applied as the coupling chains tighten one after the 
other ; consequently, starting effort and reliability are 
essential features of the design. From the photogra))) 
reproduced in Fig. 1, which shows the locomotive with 
the side panels removed, it will be seen that the height 
is also restricted, actually to 7 ft. 3 in., since the engine 
is required to operate through a low tunnel which lies 
between the furnaces and the mill. The locomotive. 
which is of the 0-4-0 type, with wheels 3 ft. 1 in. in 
diameter and a wheelbase of 6 ft., is also required to 
negotiate sharp curves, and for this reason buffers of 
exceptionally large diameter have been fitted, as shown 
in Fig. 1. 

The feature of particular interest, however, is thx 
employment, it is stated for the first time in traction 
service, of a Diesel engine of the directly-reversib| 
type. engine was constructed by Messrs. Crossley 
Brothers, Limited, Openshaw, Manchester, 11. The 
starting, stopping and reversing are all controlled by a 
single handwheel shown on the left in Fig. 2, which 
has been reproduced from a photograph of the engine 
taken in the makers’ shops. In addition to the hand- 
wheel, the engine is equipped with a speeder lever, 
shown close to the handwheel in Fig. 2, which, through 
a variable-speed governor, controls the speed from the 
maximum down to a tick over. These controls are 
duplicated on both sides of the engine, so that the 
locomotive can be conveniently driven from either 
side. The engine operates on the two-stroke cycle. 
positive seavenging being effected by means of a 
reciprocating scavenge pump driven from the crank- 
shaft at the control end. There are four cylinders. 
with detachable liners, and the power developed is 
110 brake horse-power at 500 r.p.m. This low speed. 
and other details of the design, render the engine 
particularly suitable for heavy shunting work, but in 
spite of the low speed, the use of the two-stroke cycle 
results in a compact design, as will be clear from 
Fig. 2, and also gives a smooth regular torque, which 
is maintained over a wide speed range. 

The starting and reversal of the engine are effect««! 
by compressed air, which, it is pointed out, gives a 
rapid and effective, and at the same time a well- 
cushioned, reversal. Moreover, when compressed air 
is first admitted to the cylinders, the starting torque is 
greater than the full-speed torque, but the makers 
claim that notwithstanding these advantages the con- 
sumption of compressed air is small. As evidence o! 
this it may be mentioned that, on test, 57 reversals 
were carried out within an hour with only one of the 
two compressed-air bottles in use. The time occupie« 
in reversing from one direction of rotation to th 
other is less than two seconds. It is pointed out that 
one of the advantages of this type of engine for shunting 
work is that stand-by losses are eliminated. Wheneve: 
the locomotive is not moving, the engine is at rest. 
so that not only is the fuel consumption reduced, but 
exhaust gases are not being discharged into the atmo 
sphere while the locomotive is waiting for its load. 
This may be an important consideration in enclosed 
premises. The original starting air is supplied by an 
auxiliary compressor driven by a petrol-paraffin engine 
and carried on the front of the locomotive frame, 4s 
shown in the left in Fig. 1. Subsequently, the ai 
supply is maintained by a built-in compressor driven 
from the engine crankshaft. Air bottles are carried in 
front of the casing and coupled to the manifold and 
valves by suitable piping. For cooling the main engin 
a sectional-element Serck radiator is employed, ai 
being drawn through it by a belt-driven fan and tl 
water being circulated by a centrifugal pump. 

The drive from the engine is taken through a Valcan- 
Sinclair traction-type hydraulic coupling, having «0 
internal reservoir and transfer tubes. This coupling 
bolted to the engine flywheel, as shown in Fig. 2. and 
is arranged to drive a two-speed epicyclic gearbox 
through a cone-ring flexible-type coupling. The ger- 
box, which gives speeds of 3 m.p.h. and 6 m.p-b.. is 
fitted with an external contracting brake for the first 
gear and a multi-plate lubricated friction clutch for the 
top gear; there are four sets of planet wheels in e« h 
train. The brake and clutch are operated by ai 
cylinders, to which air is supplied from the brake 
reservoir and controlled by valves on the brake. The 
main reduction casing, which is located at the front 
end of the locomotive, is of fabricated construct! m 
and forms an oil-tight and dust-tight housing 10 
the main helical gearing and for the worm-and-wheel 
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main reduction gear. All the bearings in each gearbox 
are of the ball or roller types. As will be clear from 
Fig. 1, the drive to all the rail wheels is taken from a 
jack shaft through crank-pins and coupling rods. 
Westinghouse air brakes are fitted, the air for the 
brakes being supplied from the engine starting-air 
bottles through reducing valves. The main fuel tank, 
of 45 gallons capacity, is mounted in the cab and is 
connected to the engine scavenge-air manifold to 
provide the necessary pressure for supplying the fuel 
pumps. The total weight of the locomotive, in running 
order, is 22} tons. We may mention, in conclusion, 
that Messrs. Robert Stephenson and Hawthorns, 
Limited, are now constructing a number of locomotives 
of the same type. but of higher power and of less 
restricted dimensions to suit a normal loading gauge. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 
(Continued from page 577.) 

_Tue last paper, taken on the morning of Tuesday, 
Nov. 16, at the Public Werks, Roads and Transport 
Congress meeting arranged under the auspices of the 
Society of Chemical Industry, was entitled ‘“ Mineral 
Sulphates and their Influence on Concrete Design and 
Construction.” It was awarded the special prize in the 

open competition arranged by the Congress Council. 


Tur INFLUENCE OF MINERAL SULPHATES ON CONCRETE. 
Mr. F. C, Ball, the author, began by commenting on 
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placed and set was superior to any known material, 
in spite of the fact that, in some places, soils were 
encountered which had a deteriorating effect when in 
contact with it. In particular, in the year 1929, a 
serious failure occurred which was traced to the action 
of water impregnated with mineral sulphates, and other 
disturbing cases were being reported. The author’s 
attempt in this paper was an effort to compile the 
observations of those who had had personal experience 
of the trouble, pending the investigations of the Institu- 
tion of Civil Engineers’ Committee recently appointed. 
Sodium, calcium and magnesium being the salts chiefly 
responsible, it was necessary to test for their presence 
in soils and examine the geological strata in which 
these and their derivatives were commonly found. 
Sulphates less common, but also deleterious in their 
effect on concrete, included alum, alunogene, and 
chalcanthite. Reaction was found to result between 
these salts and the cement, and the resulting combina- 
tion formed a complex possessing greater volume than 
the original material, so producing internal stresses 
leading to ultimate disintegration. Newly-made con- 
crete was more liable to attack than concrete properly 
cured and aged. Trial bores enabled suspected sites 
to be investigated, and the samples obtained from 
these afforded valuable information, on being analysed. 
Sulphates might occur either dissolved in the sub- 
soil water or as minerals present in the soil. Practi- 


cally all ground waters in the British Isles contained a 
certain amount of sulphate salts, and the result of any 
action taking place more seriously affected thin than 
thick structures, although the former would probably 


LOCOMOTIVE WITH SIDE PaNELS REMOVED. 


pipes, and be, consequently, more resistant to sulphate 
action. Danger in sewers lay in the attack on joints 
because of the newness of the material of which these 
were made. As to precautions against sulphate action, 
| the author recommended the use of aluminous cement 
|as being the most resistant, and experiments carried 
out at the Building Research Station seemed to confirm 
this, but very careful supervision of its use was necessary 
and the continuous pouring of large masses was not 
practicable. Pozzulanic cements used on the Conti- 
| nent, though not so resistant as aluminous cement, 
| were cheaper and simpler to use, though slower in 
| attaining their strength and more sensitive to tempera- 
| ture effects. It was possible to adopt certain protec- 
| tive measures, such as rendering or, alternatively, the 
| construction of an aluminous surround, to which, 
| however, there were certain objections. Bituminous 
| materials such as tar, and also various asphaltic 
compounds, provided drying out be practicable, gave 
good results, but the aim of engineers should be to 
produce a waterproof concrete. 





PHOTOMETRY IN PuBLic LicutINna. 

Concurrently with the meeting, on Tuesday morning, 
November 16, under the auspices of the Society of 
Chemical Industry, a meeting was held by the Associa- 
| tion of Public Lighting Engineers, at which a paper on 
Photometry in Public Lighting was read by Mr. C. H. 
Woodward, A.M.I.E.E., Borough Electrical and Public 
Lighting Engineer, Bournemouth. The author prefaced 
his remarks by stating that the demand for simplicity 
and accuracy had resulted in the provision of instru- 
ments, by means of which the effect of public lighting 
could be assessed. He stressed the great advantages 
derived from their use in connection with lighting 
contracts in order to obtain, and to maintain, those 
standards of illumination called for by British Standards 
Specification for Street Lighting, B.S.S. No. 307. 
Particularly in deciding when the efficiency of an 
electric lamp had fallen to the point where, financially, 
it was wise to replace it by a new one, the photometer 
proved to be of great service. The various instruments 
now on the market enabled the lighting engineer to 
test a lamp within a few seconds, without the necessity 
for a darkened room. 


INDUSTRIAL Gas. 


On Tuesday afternoon there were likewise two 
separate meetings, one being held under the auspices 
of the Institution of Gas Engineers, and the other 
under the Institution of Municipal and County En- 
gineers. At the former, the first paper taken was on 
the subject of Gas for Commercial and Industrial Uses. 
The author, Mr. H. R. Hems, Superintendent, Industrial 
Heating Section, City of Birmingham Gas Department, 
stated that it was a record of achievement by the gas 
industry which he ho would stimulate still further 
interest in that fuel, which was so adaptable to present- 
day heating. In describing the gas installation in the 
Civic Buildings, Leeds, the author stated that the 
results of tests carried out showed that the boilers, 
which were, he said, entirely automatic in action, 








the assumption, held until recently, that concrete once 


be composed of a richer mix, as in the case of concrete 


worked with a thermal efficiency of about 85 per cent. 
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(based on the gross calorific value of the gas) and 
consumed, between October, 1933 to January 1, 1935, 
28 million cubic feet of gas. In the case of the new 
Town Hall recently erected for the Beddington and 
Wallington U.D.C., an electrically-operated accelerator 
fitted to the main return pipe of the gas-fired boilers 
enabled the water for heating the entire building to 
circulate in 20 minutes. By means of a chart giving 
complete data concerning the heating of an open-air 
swimming pool at Stonehaven, the author pointed out 
how greatly the numbers using the pool increased 
after the gas-heating installation had been put in. 
\t the Marsh Lane Baths, Bootle, Liverpool, where a 
Lancashire boiler, in summer, supplied steam for 
heating at 60-lb. pressure, the decision to convert this 
hath to a gymnasium for winter use induced the 
authorities to install a gas-fired boiler, with entirely 
automatic control, to deal with the lower duty required 
during the winter months. It was interesting to note 
that this Cochran-Kirke vertical-type boiler was fitted 
with an electrically-driven self-priming pump and 
automatic boiler-level float switch, with automatic 
steam-pressure control and with automatic low-level 
cut-off. Since its installation the gas-fired boiler had 
functioned satisfactorily without attention, and the 
cost of raising steam had been reduced, with coal at 
22s. 6d. per ton and gas supplied at 4}d. per therm. 
The application of gas to air-heating is likely to be 
largely extended in the future, and gas was preferred 
in the heating of garages, for Turkish baths, and for 
cremation. 

For industrial furnaces, for tempering, annealing and 
forging, its popularity as a convenient and economical 
fuel was unquestioned, and statistics showed that the 
soot fall in London and other large cities had been 
reduced as the result of the use of this fuel. It was 
estimated that in London the amount of soot deposited, 
which reached about 415 tons per square mile in 1915, 
had been reduced to 290 tons in 1935, while the 
sunshine records at Kew had shown a very marked 
increas * 

toap TAarRs 
taken at this meeting was on the 
subject of Road Tars. It was by Mr. W. J. Hadfield, 
C.B.E., M.tnst.C.E., late City Engineer, Sheffield. 
This subject was, to some extent, covered by other 
papers which dealt with road construction, and we, 
therefore, briefly summarise Mr. Hadfield’s remarks. 
In his opinion there had been a great improvement 
in the manufacture of tar during the past ten years, 
in the course of which its use had been greatly increased ; 
further improvements were to be expected as a result 
of the work of scientists. As a surface dressing it was 
most economical, and in this respect to be preferred to 
carpets. The author admitted the differences of 
opinion concerning the weight of roller to be employed, 
and stated his preference for one of not less than 8 tons ; 
he would even go up to 15 tons without fear of crushing 
the chips in tar-macadam road work. 


The next paper 


LONDON CLEANSING. 


Observations on the reports of the London Cleansing | 


Advisory Committee formed the subject of a paper 
read on the afternoon of Tuesday, November 16, by 
Mr. W. H. Tee, M.Inst.C.E., Borough Engineer of 
Woolwich, under the auspices of the Institution of 
Municipal and County Engineers. In his opening 
remarks, the author alluded to the fact that the subject 
was full of complexities and pitfalls for the unwary. 
In spite of the great amount of hard and useful work 


and research brought to bear upon the subject, the | 


present conditions, though vastly improved, could not 
be regarded, he considered, as satisfactory. Concerted 
action had been agreed upon at a conference held at 
Westminster as early as May, 1914, when it was decided 
that the 28 beoroughs should be grouped to reduce 
depots, &c., and those with water frontages should be 
combined to have their own barges and dumping 
grounds, Adjourned on account of the war, this 
conference was resumed in 1920, and was more deter- 
mined than ever to improve, if possible, the existing 
methods of refuse disposal. 

Crude dumping being deprecated, it was doubtful 
whether incineration would suffice to the exclusion of 
other methods, but the réle of the destructor in future 
might well be to deal with that part of the refuse of 
which no further use could be made. In fact, the 
opinion was that the great bulk of the refuse could be 
marketed, after conversion, for the relief of the rates. 

The Dawes Report, issued in 1929, which covered the 
whole field of London’s cleansing operations, was justly 
regarded as being by far the most comprehensive of its 
kind. Parliamentary action would have been taken on 
this report but for the desire of the Minister, Mr. Neville 
Chamberlain, to avoid legislation and to proceed rather 
by agreement and by co-operation. Difficulties were 
experienced owing to one Metropolitan authority 
claiming the right to dump its refuse in the area of 
another, and particular objection was taken to the 
dumping of refuse at Hornchurch and at Rainham, 
a deputation of the L.C.C. having urged an investiga- 
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tion on this subject by the Minister of Health. Local 
officers were liable to hold only local views on the 
problem, and this resulted in it being the business of 
nobody to view the problem as a whole. What was 
surprising was that the 29 authorities adopted such 
various methods when the cleansing conditions of all 
were comparable, inasmuch as the County of London, 
being closely built up, called for uniform methods. 
An important factor emerging was that the highest 
yield did not come from the borough containing most 
small houses. The yield, per 1,000 of population, per 
diem, ranged from about 14 cwt. for both Bermondsey 
and Southwark, with their percentage rate of 100 as 
regards houses of a rateable value of 30/. and under 
(Woolwich and Bethnal Green 95-5 per cent. and 
92 per cent., respectively) to 221 ewt. for the City of 
London, with its percentage rate of only 11 as regards 
houses of the rateable value of 301. and under. Dealing 
with collection and the dust nuisance, the author 
mentioned that the amount of fine dust, less than 
4 in., in London refuse was estimated at 150,000 tons 
per annum out of a total, in 1925-26, of approximately 
1,200,000 tons of trade and house refuse. 

It was claimed that the stock-brick industry depended 
upon the raw material derived from London refuse, 
and brickmakers declared that there were no known 
substitutes. This added to the intricacies of the 
problem. On the other hand, it was urged by some 
that the potential commercial value of the constituents 
of refuse had been greatly exaggerated. On the subject 
of refuse receptacles, it was recommended that powers 
should be sought to enable bins to be provided and 
maintained out of the rates. In conclusion, the author 
suggested that the quantity of refuse might be taken 
as an index of the prosperity of the community, this 
adding a further factor to the complexities of the 
problem. Experimental work now being undertaken 
at Kensington might have far-reaching effects on the 
disposal of refuse ; the method adopted was essentially 








| bacteriological in its application. 

| On Wednesday, November 17, two concurrent 

| meetings were held, at one of which, arranged by the 

| Institution of Municipal and County Engineers, two 

| papers were read. Of one of these, on “ Methods of 
Dealing with Bridge Foundations in Bad Ground or 
Under Water,”’ by Mr. J. M. Low, Assoc.M.Inst.C.E., 

| we give the following summary. 


Bripce Founpations in Bap Grounp. 

In some historical references at the commencement 
of his paper, the author gave credit to the Romans for 
being the most ingenious bridge builders. Their super- 
| structures, however, were nearly always founded on 
|rock and they avoided sub-aqueous work wherever 
possible. Piling was adopted for river piers, the earliest 
example being in the Pons Sublicius, built over the 
| Tiber at Rome in 620 B.c. When they departed from 
piling, the Romans heaped stones upon the river bed, 
but, as they did not excavate or otherwise prepare these 
beds, the great width of their piers led to scouring. 
In England, in the 12th century, London Bridge was 
commenced in 1176, the builder, Peter of Colechurch, 
driving elm piles to a great depth and building up his 
masonry piers upon timber platforms topping them. 
In 1635, a dredging machine was first used on a bridge 
| at Maastricht, in Holland, and a saw was then invented 
to cut off pile-heads 16 ft. below water level. In 1685 
the bridge for the Tuileries was built on caissons of 
| primitive type, a barge being filled with stones and 
| sunk in a position where the river bed had been dredged 
to receive it. Some fifty years later, Labelye’s innovation 
proved to be the forerunner of the open caisson, and, 
in its original form, was used, for the first time, in the 
construction of Westminster Bridge. Open well methods 
| had been employed in river foundations for centuries 
| past in India, Egypt and Burma, being well suited to 
| the soils oceurr ng in those countries, Their depth limit 
|was about 20 ft. with excavation by man-divers. 
| British engineers elaborated this method and, by means 
of grabs, excavators and sand pumps, reached a depth 
| of 118 ft. on one of the piers of the Empress Bridge 
| over the Sutlej river. Greater depth had been reached 
io caissons of steel and employing the pneumatic 


process for sinking, this being first used for the Forth 
Bridge at Queensferry in 1883. Reinforced-concrete 
piles with their longer life had now almost entirely 
| superseded those of timber and of metal, but timber 
piles were still used for protective work, in the form 
| of dolphins and fenders, and, occasionally, in America, 
is bearing piles when encased with concrete. Screw 
piles offered little obstruction to currents and could 
be assisted in their penetration by water jets and by 
kentledge, but this form of pile was fast being super- 
seded, though used successfully in the construction of 
the Usk Viaduct on the Great Western Railway. 

The pre-cast reinforced pile was most favoured 
at present, being practically indestructible, in spite of 
the difficulty experienced in cutting and stripping them 
to combine them with their capping beams or flooring 
slabs to form a monolithic structure. A good example 
of their use was provided at Kincardine, in the River 








Forth, where a geological fault involved the use of 
reinforced piles, 18 in. square by 65 ft. long, driven 
inside metal cylinders to form the piers for 100 ft. spans. 
In the case of the Waterford Bridge, similar use was 
made of them, but, in this case, the cylinders were them 
selves constructed of reinforced concrete 4 in. thick. 
Cast-in-place piles were in use in various forms and 
the Vibro Pile was employed with much success in the 
Silvertown Diversion of the Royal Docks Approaches 
Improvements, London. Most of these systems of 
piling required considerable equipment, but no time was 
needed for maturing and they greatly facilitated the 
completion of urgent work. In the work at Silvertown, 
3,500 cast-in-place piles were employed, at a slightly 
lower cost than the pre-cast piles specified, to expedite 
the work. These Vibro piles were 17 in. in diameter, 
with a penetration of 40 ft., and were driven by a 
3-ton hammer falling 7 ft. The loading tests proved 
their bearing capacity to be exceptionally good. 

In the Charing Cross Bridge, cylinders 14 ft. in 
diameter, at foundation level, tapered to 10 ft. in 
diameter above low water level, to minimise obstruction 
in the waterway. On the Sara Bridge, over the Ganges, 
the cutting edge of one of the open caissons reache«! 
160 ft. below lowest water level. Using water jets in 
conjunction with dredging, caissons could be sunk 
about 8 ft. per diem. Dynamiting had occasionally 
been resorted to with success in sinking caissons. The 
pneumatic process, he considered, in spite of its cost, 
to make the best engineering job. 

(To be continued.) 
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MAGNETIC-DRUM SEPARATOR 
FOR CANE-SUGAR PLANT. 


A MAGNETIC separator of the drum type, of unusually 
large dimensions, has been completed recently by 
Messrs. The Rapid Magnetting Machine Company, 
Limited, Lombard-street, Birmingham, 12, for a 
cane-sugar plant overseas. Similar. drums up to 
36 in. in diameter and 52 in. in width have been eon- 
structed by the company for sugar refineries, in which 
they are used to extract the feebly magnetic scale 
sometimes encountered. In the present instance, 
however, the separator is intended to protect a shredder 
against the occasional presence of tramp iron in the 
feed, the bulk of the material necessitating a consider- 
ably greater width of drum and introducing special 
problems in design. 

The cane is brought forward to the shredder 
on a slat type of conveyor 6 ft. in width, the depth 
of the material reaching a maximum of 10 in. The 
drum, which is 36 in. in diameter, has been made of the 
same width as the conveyor, 6 ft., and is believed to be 
the largest of its kind in the world. It will be placed 
below, and driven from, the head pulley of the con- 
veyor, so that all the material must pass over it before 
entering the shredder. The drum is carried by trunnions 
revolving in double-row self-aligning roller bearings, the 
distance between the bearing centres being 8 ft. 10 in. 
The drum itself is sufficiently rigid, by reason of its 
form and scantlings, not to require any allowance to 
be made for bending between the supports, but the 
design of the magnetic unit within it, which contains 
approximately 2$ miles of copper wire, presented 
problems of some difficulty. It is essential, in a mag 
netic drum, that the clearance between the magnet 
poles and the cover shall be as small as possible in ordet 
to reduce the reluctance, and the permissible deflection 
of the magnet unit inside the shell must be still less, to 
avoid contact with the shell. In this case the allowable 
deflection of the shaft was limited to a very small 
amount. The use of a large shaft passing through the 
drum was impracticable, owing to the reduction ol 
permeability involved, but a method of construction 
was developed, giving the requisite resistance to bend 
ing, by using only high-permeability steel for all th 
parts carrying the magnetic flux. 

The complete equipment includes a totally-enclosed 
motor-generator set and a switchboard carrying 4 
star-delta starter, ammeter, voltmeter, and shunt 
regulator, and a potentiometer controller and resistance 
for the magnet current. The first operation of the 
controller connects the potentiometer resistance across 
the line. Further movements connect the magnet 
winding to successive tappings on the resistance until 
the last stage, when the magnet is connected across the 
line and the potentiometer resistance is cut out. In 
switching off, the procedure is reversed, the magnet lead* 
being shorted on themselves at the last step. A closed 
circuit is thus maintained in all positions. The max! 
mum power consumption is 4} kW. The drive to the 
drum from the conveyor head pulley is by a triplex 
chain of 1 in. pitch to a countershaft, and thence by 
1 in. pitch duplex chains to both ends of the drum, 
which revolves at 4-8 r.p.m. The overall length of the 
drum and mounting is nearly 11 ft., and the weight, 
without the generator and switchgear, is 7} tons. The 
plant has been designed to run continuously for several 
months without attention. 
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THE THEORY AND MEASUREMENT 
OF POSITIVE AND NEGATIVE 
SEQUENCE COMPONENTS. 


By J. K. Carrerson-Smirn. 








HE following notes relate to a practical formula for 
omputing the magnitude of the positive and negative 
sequence components of three-phase currents and 
voltages in the case of three-wire unbalanced circuits. 
The formule have been found a useful approximation 
in the frequently occurring case of a small unbalance 
factor. A comparison is shown for the computation 
by this method and the usual method, as originated 


in the United States, given in most textbooks.* 
Fig. 1. 
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lhe theory of an alternative rigorous method is stated 
ind a new laboratory ferm of test for the measurement 
f positive and negative components is described. 

I. Let a, b and c represent the sides of the triangle, 
formed by the current or voltage vectors, and a, and 
1, the positive and negative components for which, as 
shown later, the relationship :— 

P a® + b? + c? 
a; + a,? = 3 








is rigorously true. 


If the degree of unbalance, defined by a for 


— a a 
; (a? + 6? + c? 
convenience, is small, then a, 2 [Gre ), 





, 2, is the root-mean-square value of a, b and c. 
hus the geometric mean of a, 6 and ¢, viz., 


a, =*/ abc 
S an approximation for the positive sequence com- 
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which simplifies, when the unbalance is small, to the 
approximation 
a, = *V a’ bc’ 

where a’, b’ and c’ are the differences of the lengths of 
the sides a, b and c. 

(iii) If a = b, or b =c, or c =a (isosceles triangle) 
then a, = a — a, or a, = a, — ais the negative com- 
ponent. 


(iv) If one side is of zero length (single-phase con- 
oat b c 
dition) then a, = — a, = or —= when a = zero. 
; V3 
The magnitudes of the two components are given 
by the above and from this their phase relations may 


| be obtained by drawing the triangle the sides of which 








2 








Ig = + 22 +f 0 
@lp=— 8 +)12-72 
ele=— 6 —3§19-6 
3lg,—= 10 — j6-93 

Ie = 3-33 —32-3) 


The vectors are shown in Fig. 1 with I omitted. 

As is evident, the approximate method provides an 
accuracy which is unlikely to be exceeded by that 
attained by the rigorous method when a 10-in. slide 
rule is used. 

It is of interest to compare the above results with 
the solution by an alternative rigorous method, de- 
scribed below, which appears to possess marked ad- 
vantages especially for teaching purposes. 
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Fig. 4. 


are a, a, and @y, i.e., the vectors a = a, + dy,b = b, +b, 
and ¢ =¢, + ¢, are determined. The phase of a, 
with respect to a is seen by inspection, thus when the 
triangle abc leans to the right of its base (a) then a, 
lags with regard to a, but if the triangle leans to the left 
a, leads. 

This method saves time, in those cases where zero 
sequence components are not present and the U.B.F. 
does not exceed about 20 per cent., as it is carried out 
by means of the slide rule without the necessity of 
referring to tables or using analytical methods in- 
volving operators or graphical constructions. The 
writer does not wish to appear critical of the rigorous 
methods described in textbooks ; these are fundamental 
and most valuable to anyone studying the subject, 
but he suggests the above simple method as more suit- 
able for many practical purposes, as it results in a 
saving of time and minimises the possibility of error. 

The following example, in illustration of the above, 
indicates its simplicity. To find the positive and 
negative components in the case of a three-phase 
three-wire circuit in which the unbalanced line currents 
are I, = 22, I, = 15 and I, = 20 amperes having the 
phase sequence a, b, c. The neutral is insulated and 
there is no zero sequence current, t.e., Ig + I, + I,=0. 
From the foregoing :-— 








ponent. The corresponding negative sequence com- 
ponent may be found as follows :— 

(i) If a, 6 and c are equal (equilateral triangle) there 
is no negative sequence component present. 

(ii) If a, b and c differ (scalene triangle), the negative 
sequence component, for a triangle of area A, is 


given by 
$ 4A 
lle eal 


* W. V. Lyon, Applications of the Method of Symmetrical 





a,= 94/22 x 15 x 20 = 18-75 amperes positive se- 
quence current. 
a, = */7 x 6 X 2 = 4-12 amperes negative sequence 
current. 
If the components are evaluated by the usual method 
the result is as follows :— 








McGraw-Hill, 1937. 





Ige= 22 +j0 Ig= 22 +70 
Ip=— 7 —J13-3 alo= 15 +70-°58 
I = —15 + 713-3 a*le = 19 + j 6°35 
Sum = 0 +j0 °&#&«38iaq, = 56 + 76-93 
a =— 0-5 +70-866  .-.Ig, = 18-66 + 7 2-31 
a? = — 0-5 — 70-866 » = 18-75 amperes 
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The positive and negative sequence components are 
given by :— 
(a, b, sin C) 
(a, PF = 3 (a + B+ o%) + ————— 
: v3 


(a, 6, sin C) 


= 4 (a? + b? + c®) — - 
me v3 


in the example 


1109 


(a, = + 169-5,ora, = 18-8 amperes 


and 


(a, = ~ — 169-5, ora, = 3-91 amperes 


Somewhat similar methods have been described by 
A. E. Kennelly* and by Evans and Wagnert but they 
do not appear any less complicated, for practical 
purposes, than the above. The geometrical mean 
method appears to have escaped attention. : 

II. Theorem of the Equilateral Triangles Co-ordinated 
with a Triangle.—" Any triangle is composed of two 
equilateral triangles the sides of which are added in 
opposite order.” It was shown by Genkin, in.1926, that 
the co-ordinated equilateral triangles may be found, in 
magnitude and phase, with their centroids coincident 
with the centroid of the original triangle, by drawing 
intersecting lines at 30 deg. to each of its sides. This 
is shown in Fig. 2, for any triangle A BC, where the 
outside lines intersect at P Q R and the inside lines at 
prgq, of opposite rotation. Joining these points gives 
two triangles PQR and prq, having the common 
centroid O coinciding with that of A BC, in which 
PQ =a, is the positive a yp and pq = ay, 
is the negative component. The sides abc, of the 





* Trans. AJ.E.E., vol. xvii, page $41, “* Unbalance 
Factor in a Three-Phase Triangle. 
+ Symmetrical Components, 1933, page 261. 
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original triangle are :—a = a, + ay, b = b, + 6, and 
¢ = ¢, + ¢, and the sequences are a, 6, c, and a, ¢,b, 
as shown. 

This valuable theorem is the foundation of the 
symmetrical analysis used in the solution of three- 
phase problems and its proof is of interest. A method of 
equating the original triangle to the pair of equilateral 
triangles was given by Dr. Alexander Russell in Un- 
fettered Mathematics in Engineering,* although the fact 
that these two triangles are the positive and negative 
components, used by electrical engineers, was not 
mentioned. Taking any side Q R then : 

(Q R}* = (R BP + (Q BY — 2(R B) (Q B) cos (60° + B) 


and on substituting 


= Vi in the above, 
2ac v3 
(4 cos B — 3 sin B) 


a*®+c* 2accosB acsin B 
3 a aa v3 

On substituting 2ac cos B =a? +c? — } and 

ac sin B 2 4, where 4 is the area of the original 


triangle, there results : 





2A 
(Q RY = 4 (a? + + ct) + 7Q = (RPP = (P QP. 


Similarly 
9 


Lo) — — 
ae 
Thus the co-ordinated triangles are equilateral and 

P QR and prq have the same and opposite sequence 

respectively to ABC. The sides of PQR are the 

positive sequence component vectors a, b,c, and the 
sides prq the negative sequence components a, b, ¢,, 
in magnitude and phase relation to the original triangle. 

III. Experimental Methods.—In place of the well- 
known methods of measuring the symmetrical com- 
ponents of current and voltage vectors, mainly of 

American origin, the following will be found a striking 

laboratory experiment in illustration of the principles 

and correlating the diagram, Fig. 2, with direct measure- 
ments. The apparatus employed for the purpose is 
illustrated by the photographs reproduced in Figs 
3and 4. The requirements are to measure and fix the 
positions of the points PQR and prq, as regards 
magnitude and phase. For this purpose, when volt- 
ages are measured, the circuit shown in Fig. 5 is con- 

nected across any pair of lines, such as A-B and C-B. 

Each arm comprises two paths in parallel made up of 

non-inductive resistances R, and R, in series with 

a condenser C, the effective resistance of which con 

tributes to the resistance R,.t 
The resistances and the condenser are of such values 

that the potentials of the tapping points P QR and 

prq are those required. The p.d. between the taps 


(pg = 4 (a* + o* (qr? = (r py. 


Taste I. 
——E a - 
R, + R, 1,000 | 2.000 3,000 4,000 | ohms. 
( 5°5 2-75 1-82 1-37 | microfarads 
R, R, | 5,000 | 6,000 | 8,000 10,000 | ohms. 
( | 1-10 0-92 | 0-69 0-55 | microfarads. 
' 





Q and R or r and q are measured by a voltmeter or 
alternating-current potentiometer as the latter gives 
the phase angles. When a voltmeter is used the phase 
is determined by observing the voltage between some 
reference line potential such as the voltages C-B, C-R 
and R-B. Alternatively the voltage O-R may be 
determined by providing an artificial neutral point 
with three equal high-resistances, as shown in Fig 4 

In a certain experiment the resistance used was 
5,500 ohms in series with 1-0 microfarad (R, 3,670 
and R 1,830 ohms) to suit a 400-volt, 50-cycle, 
three-phase system which could be unbalanced as 
desired, ¢.g., the line voltages were 528, 372 and 354 
volts, The circuit is easily checked by applying a 
balanced voltage and observing that one of the volt 
meters indicates zero p.d. when the sequence of the 
supply is reversed. 

The vector diagram shown in Fig. 6 shows the way 
in which the potentiais of the points PQR and prq 
are located and Tabl» I gives some values of the 
circuit which are suitable for voltage measurements 
at 50 cycles per second, the tapping point being at 
two-thirds of the total resistance in each case. It 
is to be noted that the reactance may be inductive 
in place of the above and that this suits some purposes 
better. The inductive reactor may be of high resistance 
as this forms a portion of R, in each arm. 





* Faraday House Journal, vol. xvi, 1936, page 150. 

+ A star-connected measuring circuit may be used in 
which the three arms are a resistance, a condenser, and 
an inductance. 
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THE MECHANICS OF FLAME 
AND AIR JETS.* 


By R. F. Davis, B.Sc. (Eng.), A.M.1.Mech.E. 


Introduction.—Most researches on flames have been 
confined to the examination of the combustion process 
of a gas which is initially at rest within a spherical or 
tubular container, whereas in a flame jet the problem 
is essentially dynamic. To obtain a complete picture 
of a flame jet in which the combustible is projected at 
high velocity from a nozzle, the progress of combustion 
must be correlated with the dispersive characteristics 
of the jet. A gaseous jet disperses into the surrounding 
atmosphere, and has three fundamental properties 
which distinguish it from a non-dispersive or liquid 
jet. Except in the immediate vicinity of the nozzle 
or orifice : (1) The axial velocity of the jet decreases 
with increasing distance from the orifice. (2) The 
velocity across any cross-section of the jet diminishes 
from the centre outwards towards the jet boundary, 
where itis zero. (3) The divergent ject path consists of a 
turbulent zone which absorbs into itself the surrounding 


Fig. 2. 
a. 
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atmosphere at a rate which increases with the distance 
from the orifice. 

The last is a very important property, since it is the 
mechanism by which the necessary air for combustion 
is absorbed by the combustible, excepting, of course, 
any primary air which may have been admitted with 
the combustible itself. An application of considerable 
industrial importance is that of pulverised fuel, which 
is usually conveyed by an air suspension and burnt 
in some form of jet, but the combustion in this case is 
complicated by the varying burning rates of the different 
sizes of fuel particles. The chief difficulty in tracing 
the progress of combustion in the flame path is the 
deficiency of knowledge of the essential physical 
constants. 

The Turbulent Mixing Region Formed by a Jet. 
When a gaseous jet is expelled from an orifice into the 
free atmosphere, the original kinetic energy due to 
initial velocity is dispersed in the turbulent mixing 
region. Throughout the jet the pressure is nearly 
the same as in the surrounding fluid, but an unstable 
surface of discontinuity of velocity exists at the 
boundary separating the initia] jet stream from the 
surrounding atmosphere. Proceeding from the orifice, 


* Paper read before the Institution of Mechanical 
Engineers on Friday, November 19, 1937. Abridged. 
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the axial velocity of the jet decreases due to the exchange 
of energy with the atmosphere ; also, proceeding 
from the axis in a plane at right angles, the velocity 
again decreases due to the drag of the atmospher 
on the outer layers. Since the pressure is constant, 
the momentum of the jet does not vary and the decreas« 
in velocity with increase in distance from the point 
of outflow is due to frictional stresses alone. Tollmien 
(1926) obtained a solution for an axially symmetrical! 
jet discharging into fluid at rest, and of the sam 


Fig. 1. SECTION OF FLOW FROM CIRCULAR NOZZLE 
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density, on the assumption that the jet issued from a 
point. According to Tollmien’s solution the axial 
velocity is inversely proportional to the distance from 
the orifice ; also the velocity profiles at any cross-section 
of the jet are similar. With a nozzle 137 mm. in dia- 
meter discharging air, it was found that the above 
conclusions were correct, if the point of origin was 
taken at 26 cm. behind the actual opening; or, th 
axial velocity Uz may be expressed as 
Us =_= _kd@ Uo 

xz+1-9d 
where U, is the initial outflow velocity, % is a constant 
for the jet, z is the distance from the orifice, and d the 
orifice diameter. The analysis also gives the radius 
of the turbulent region for a point orifice as 

r= 0-2l42 (2) 

which makes the angle of divergence of the boundary 
of the turbulent region approximately 12 deg. with the 
jet axis. 

Kuethe (1935) examined the case of the axially 
symmetrical jet discharging from an orifice of finite 


(1) 
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dimensions, with special reference to the portion near 
the orifice. Referring to Fig. 1, which shows diagram- 
matically the construction of a circular or axially 
symmetrical jet, the turbulent mixing region commences 
as an annular ring around the jet mouth enclosing a 
conical-shaped core of potential flow, in which the 
velocity is uniform and equal to the initia] outflow 
velocity. This first stage is denoted by the region A 
on the diagram. At a certain distance, the core of 
potential flow vanishes and the entire jet becomes a 
turbulent mixing region, denoted by B, in which the 
axial velocity U, decreases as 2x increases. The 
velocity profiles and the x gradient of Uz finally reach 


Fig. 6. OVERFIRE AIR NOZZLE TEST (LONDON POWER 
a 0 OD ik ee oe a ee - |\COMPANY) 
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envelope, between 7$ deg. and 10 deg., appeared to 
consist of an unstable region of combustion. 

To find the axial velocity at any distance from the 
orifice it is necessary to know the value of the constant 
k in equation (1). For the jet shown in Fig. 2 it can 
be concluded that when 5 = 10, then ue = 0-7. 

0 
Also, since equation (1) is only valid for x > 8d, it 
may be simplified to the form 

















_ kd Uo ; 
Uz =e ot 2d . ° ° (3) 
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with less than 1 per cent. error, whence k = 8-4 
for the jet in question. It will be assumed that 
the value of k given above holds good for all jets, 
providing d represents the least width or diameter 
of the orifice. Since all velocity profiles are 
similar at distances greater than eight diameters, 
the mean velocity U,, can be expressed as a con- 
stant fraction of the axial velocity : 


WWW EE MY 
QQ Q I8zIAMW"".._: 


. . akdUo 
Cn. nn &€ts 2 
m avez z+2d 
or 
>d Uo. 
U pot al 4 
m z+2d ( ) 


where c = ak. Theconstant a is related to the 
shape of the orifice, and will be referred to as 
the orifice shape factor. The constant c is a 
function of both the shape and nature of the 








jet and will be referred to as the jet character- 
istic. 

From Tollmien’s velocity profile for a circular 
jet (Fig. 5) it is calculated that the average 
velocity over the theoretical limit of the jet 

J 
is 0-2 of the axial velocity ; or, w =a =0-2, 
Zz 
Assuming that the profile across a jet issuing 
from a long slot is similar to Fig. 5, the value 
of a for this case becomes 0-4. A curve for 
values of a corresponding to intermediate 
ratios of length to breadth of orifice is given 
in Fig. 7. This curve has not been experimen- 
tally verified. The rate of total flow in a jet 
is not uniform, because of the flow of the sur- 
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an asymptotic state as the fluid enters the region C. 
In this region Tollmien’s solution is valid; that is, 
the axial velocity is inversely proportional to the 
distance from some point near the orifice, and all 
velocity profiles are similar. Kuethe found Tollmien’s 
solution to hold good at all distances greater than 
eight diameters from the orifice. A comparison of the 
theoretical and experimental velocity field within 
this limit is reproduced in Figs. 2 and 3 for the longi- 
tudinal and cross-section respectively. In Fig. 3, 
the outer boundary slopes are magnified 2/1. The ordi- 
nate is displaced 0-2 D, where D = number of diameters 
from the jet mouth along the velocity axis. The ratio 
of the axial velocity Uz to initial velocity U, is plotted 
against the distance x from the orifice in Fig. 4, while 
the cross-sectional velocity profile, as determined by 
Tollmien, for all points at a distance x greater than 
8d, where d is the diameter of the orifice, is repro- 
duced in Fig. 5. In this figure y is the distance from 
the axis; U is the velocity at any point in the jet; 
and U, is the axial velocity of the jet. The theoretical 
radius r of the jet = 0-214 (x + 2-3d). 

From Fig. 5 it is clear that the actual flow passes 
diffusely into the external fluid without any perceptible 
boundary. The experimentally determined practical 
limit of the jet, as defined by the turbulent region, 
is therefore likely to be slightly less than the theoretical. 
Che angle of divergence of the air jet in Fig. 2 is shown 
as 10 deg., compared with 12 deg. given by equation (2). 
Fig. 6 shows the practical limit of the velocity field 
of an overfire air jet, as determined by the London 
Power Company; the average angle of divergence is 
104 deg. It will be noted that the spread of the jet is 
independent of the pressure or initial velocity. A coal 
gas flame jet investigated by the author appeared to 
fluctuate between 7$ deg. and 10 deg., and within 








limits was independent of the pressure. The outer 


rounding atmosphere into the turbulent region. 
In a circular jet having an initial outflow 
velocity U, through an orifice diameter d, 
the rate of flow Q, through the nozzle is given 


byQ = =€ We At any point zx from the orifice 

ag ay edU. 
(2 > 8d), the mean velocity is Up ~—— 3a)? also 
the diameter d, of the jet at the point x is approximately 
represented by the equation d,= 0-428 (x + 2d). 


aa. 
Therefore the rate of flow Q, atx = ude Um 


Qe = 0-183 (@ + 2d)5Qo aT sti 


which indicates that although the velocity decreases, 
the quantity passing any cross-section of the jet 
increases in direct proportion to its distance from a 
point near the orifice, as demanded by the principle 
of conservation of momentum. 

Overfire Air Jets.—The beneficial effect of injecting 
secondary air above the grate surface of a boiler is 
well established, but to obtain the best results a 
certain amount of experimentation is usually necessary. 
To co-ordinate the results obtained from different 
installations, some method of calculating the behaviour 
of an air jet when projected into the furnace gases 
is obviously desirable. 

The injected air is initially at a considerably lower 
temperature than the furnace gases, but the turbulent 
zone forming the jet quickly attains the temperature 
of the surrounding gas by radiation, by convection, 
and by turbulent mixing. If T, is the absolute tem- 
perature of the overfire air initially and T, the absolute 
temperature of the furnace gases, the ratio of the 
increase in volume of the air, when heated from T, to 

: Ts 
T, is — 

Ty° 
expand in all directions, the linear velocity in any 





Since the air in the jet is equally free to 





the mean velocity of the jet, as expressed by equation 
(4) when the jet enters the furnace gases, becomes 
edUo (Ts\t 
a2+2d (=) Y (6) 
In addition to the heating effect, the upward drift 
of the furnace gases tends to deflect the path of the 
jet upwards ; to facilitate the mathematical analysis, 
it will be assumed that the upward drift velocity is 
uniform. The resultant path of the jet will also be 
influenced by the conformation of the combustion 
chamber and the position of the gas exit. 
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Fig. 9. PATH OF AIR JET IN FURNACE 
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The path of an air jet in a furnace is shown diagram- 
matically in Fig. 9 for a nozzle with its axis 0Q 
inclined at an angle ¢ with the horizontal or x axis, 
discharging into a combustion chamber in which 
there is a uniform vertical upward-drift velocity v. 
If an isolated point on the axis of the jet travels the 
distance O Q in time @ in a still atmosphere, then under 
the influence of a uniform vertical drift of the surround- 
ing gases, it will travel in the same time along a path 
OP, the point P being vertically above Q. In fact, 
it is necessary to consider the sum of the average effect 
on all the points within the jet, because in its relation 
with external forces, the jet path as a whole must be 
considered. In order to find the trajectory of the 
axis of the resultant deflected path, it is necessary, 
therefore, to consider the mean jet velocity at any 
cross-section. If U,, is the mean velocity of the jet at 
Q in the direction of its own axis, and (2, y) are the 
co-ordinates of the point P, then according to equation 


ed Uo cos (5*)*. Horizontally, 3 =Un_ 
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cos ¢ and, vertically, oy =v + U,, sin ¢. Therefore, 


dy 580 v+ Umsin¢d 
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If the jet is inclined downwards at an angle ¢ with the 
horizontal the sign of tan ¢ is negative. With a 
horizontal nozzle, tan ¢ = 0 and cos ¢ = 1. 

As an example of the application of the above analy- 
sis, the jet trajectories have been calculated for the 
furnace conditions investigated by Robey and Harlow 
(1933) with various proportions of secondary air. In 
Fig. 10 the calculated trajectory of the overtire air jet 
has been plotted for each percentage of secondary air, 
together with the corresponding flame contour as 
observed by Robey and Harlow. The percentages of 
overfire air at the several points were, respectively : 
A, 5°65; B, 10-5; C, 16-6; D, 20-0; E, 21-4; 
F, 22-8; G, 26-8; H, 28-8. It will be noted that 
there is a very close connection between the flame 
shapes and the corresponding calculated paths of the 
air jet; small irregularities are bound to exist, but 
the agreement is such as to make the prediction of the 
effect of any given arrangement of jets possible within 
reasonable limits. 

Flame Jets.—Flame consists of a heterogeneous 
mixture of gases, mutually reacting with the emission 
of heat, and involving internal volumetric changes 
within the structure of the jet. Externally, the flame 
path is governed by the motion of the fluid into which 
the combustible is projected. In addition, the dis- 
parity between the flame density and that of the encom- 
passing atmosphere results in an upward buoyant 
force acting upon the flame. In an enclosed furnace 
such external factors as the conformation of the furnace 
walls, the position and size of the gas outlet, the orien- 
tation of the burner and superimposed turbulent effects, 
affect the ultimate course of the flame jet. It is also 
difficult to determine the relative temperatures of the 
flame and the surrounding gases. Providing, however, 


certain simplifying assumptions are made regardir 
the uniformity of temperatures and furnace drift 
velocity, it is possible to obtain a fairly compact 
mathematical expression for the flame path. 





direction will be increased in the ratio (F)* thus 
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Uniformity of flame temperature presupposes ignition 
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at the burner mouth. In the case of powdered fuel of 
low volatility, ignition may be delayed until the 


combustible reaches a considerable distance from the | 


orifice, so that the early stages of the “flame jet” 
consist of relatively cold and possibly denser fluid 
than the surrounding gases, possessing a negative 
buoyancy. The following analysis is, therefore, more 
a statement of the problem than its ultimate solution. 
In the case of an overfire air jet, it was assumed that 
the temperature of the jet was sensibly identical with 
the furnace temperature, but the generation of heat 
by combustion in a flame jet maintains its temperature 
above the surrounding promoting upward 
acceleration of the flame through buoyancy. Thus, 
if Ay and A, denote the mean density or specific 
weight of the flame gases, and of the surrounding gases 
respectively, there exists an upward force acting upon 
each unit volume of flame equal to (A, Ay). The 
upward acceleration of this force upon each unit 
volume of flame is, 


yases, 


f P 
= As— As Mt ‘ ;  & 


As 
where g is the acceleration due to gravity. 

In the pulverised coal flame, the volume of the 
products can be taken as substantially the same as 
the volume of air supplied, if measured at the same 
temperature, and it is only necessary to correct the 
mean jet velocity for the temperature change from the 
initial absolute primary air temperature T, to the 
absolute flame temperature Ty. In the case of a 
pulverised fuel flame, therefore, equation (6) for the 
mean jet velocity becomes 
edUs, /Ty\' 
r+ 2a \*,) 

Taking the general case of a burner nozzle inclined 
at any angle ¢ with the horizontal, discharging into a 


Um (9) 


furnace, in which there is a uniform upward drift | 
velocity v of the surrounding furnace gases, the condi- | 


tions are similar to the case of an overfire air jet as 

represented diagrammatically by Fig. 9, with the 

exception that there is in addition the upward accelera- 

tion f due to buoyancy Using the same notation 

as given in Fig. 9, equation (9) becomes 

{ ed Us cos ty ly\4 
3 (7,) 


r+ 2dcos ¢ \To , and 
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If the burner nozzle is inclined downwards at an angle 
¢@ with the horizontal, the sign of tan ¢ is negative. 
With a horizontal nozzle tan é6 = 0 and cos 4 l. 
In burners arranged to fire vertically, or nearly verti- 
cally downwards, it suffices to determine the point 
at which the flame begins to curl upwards. In most 


cases the upward drift velocity of the surrounding | 
gases can be neglected during the downward course | 


of the flame. Assuming, therefore, that the flame 
jet travels downwards a distance y from the burner 
mouth in time @, during which time the acceleration 
of buoyancy f has been acting upwards, 

dy 7 cedU Ty : yyy 4 d)( To)! 
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Also, at the point where the flame begins to curl upwards 
f@—U, =0. The distance y is usually large com- 
pared with d, so that approximately 
2 Aled Uo? /Ty\t | 4 
(As An xg ro) td 
The foregoing formule are limited to the condition 
where each jet is free to disperse without impinging 
on any part of the combustion chamber or upon other 
Jets. 
_ In some burners a rotary motion is imposed on the 
jet, in order to spread it out centrifugally, and so obtain 
a short flame. The mathematics of such a system has 
not yet been worked out, but a secondary effect of the 
rotation is to set up a gyroscopic action tending to 
throw the flame to one side. Thus a flame jet fired 
horizontally and rotating clockwise, when looking at 
the burner from the outside, will tend to deflect to 
the right-hand side, and an anticlockwise burner 
in the opposite direction. By properly combining 
right- and left-handed burners this objectionable 
feature can to a large extent be overcome. 
Ignition and Rate of Propagation in Flame Jets. 
he reactions involved in the ignition of a gas are 
complex, and various theories are held regarding the 
causes of the marked increases in the reaction velocities 
as the temperature gradually approaches the ignition 
temperature; one of the most 
is by the theory of “chain” reactions (Ellis and 
Kirkby, 1936). The temperature of ignition has been 
defined as that “ at which réaction proceeds at a rate 
just sufficient to overbalance the loss of heat from the 
burning layer of gas, so that the next layer is put in 
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usual explanations | 








the same state and steady combustion proceeds.’ 
The rate of flame propagation is a physical constant, 
which can be measured. According to Haslam and 
| Russell (1926), it is influenced by the concentration of 
| oxygen and combustible gas in the mixture, and by the 
size and shape of the pipe or container. It is evident, 
| therefore, that reported values of speed of propagation 
apply only to the specific conditions under which the 
determination was carried out. In a free jet, the rate 
of propagation is higher than in a tube. Assuming 
that a jet of combustible mixture has an initial velocity 
greater than the propagation velocity, ignition will not 
take place until the velocity of the gas away from the 
burner has fallen to a value equal to the rate of flame 
propagation back towards the burner. From the 
velocity contours of Fig. 2, it is apparent that the 
| theoretical shape of the ignition envelope will be 
| approximately a hollow cone, as a Bunsen flame. The 
| outer edges having practically zero velocity, the flame 
| spreads as a thin film surrounding the core of high- 
velocity gas, almost up to the burner mouth. If the 
initial jet velocity is less than the rate of flame propa- 
| gation, ignition will take place at the burner mouth, 


Fig. 14. RATE OF PROPAGATION OF PULVERIZED 
COAL FLAME (HASLAM & RUSSELL) 
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or the flame may even enter the burner, resulting in 
| back-firing. 

In a pulverised fuel flame, ignition is preceded by 
gasification of the volatile constituents, but this does 
not take place until after the surfaces of the solid 
particles have reached the temperature of their distilla- 
tion. For this reason, the thin outer envelope forming 
the turbulent region near the burner mouth does not 
usually ignite in the same manner as a gas flame, since 
within this zone there is both insufficient temperature 
land insufficient time for distillation to take place. 
| Thus, in most cases, there is not the same marked 

ignition cone, and ign'tion takes place more generally 
across the whole width of the jet. 
easy, therefore, to assign a definite velocity contour 
to the ignition of a powdered fuel flame ; and in most 
cases the mean jet velocity gives a sufficiently accurate 
|estimate of the ignition point. The mean jet velocity 
|at any section in the flame, is given by equation (9). 
| Putting Ty= T, the absolute ignition temperature ; 
iUn, Uy, the mean flame propagation velocity ; and 
x = 2,, the distance from the burner mouth to the 
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partly by radiation and convection, but principally 
| by intermingling with the surrounding hot gases. 
| Preheating the air will shorten the period required 
| for ignition ; nevertheless, with a coal of low volatility 
it is also necessary to reduce the primary air and delay 
the admission of secondary air until ignition has taken 
| place, so as to allow the preliminary admixture of hot 
| gases to have its maximum effect. Conversely, with 
| an easily ignited coal of high volatility the secondary 
}air can be admitted at the primary air nozzle. In 
all cases the ignition temperature referred to is ignition 
proper, or rapid combustion, as distinct from slow 
combustion or pre-ignition. For instance, in the case 
of volatile hydrocarbons the rapid ignition temperature 
is approximately 1,000 deg. F., whereas slow combustion 
| may commence at about 400 deg. F. The kind of fuel 
| has a decided influence on the rate of flame propagation 
| in powdered coal-air mixtures, as indicated in Fig. 14. 
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| Preliminary heating of the coal particles takes place 
i 
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It is not always | 
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| The curves can only be taken as representing compara- 
tive speeds, since both fineness and moisture content 
will also influence the time required for ignition, 
although with high-volatile coals the fineness can vary 
|greatly without affecting the inflammability. With 
coals of low volatility and high ash and moisture content, 
the rate of propagation increases considerably with 
increase in fineness. The effect of pre-heating the 
primary air and the subsequent admixture of hot fur- 
| nace gases is not known, since the curves were obtained 
by firing into an unheated space under atmospheric 
conditions. 





(To be continued.) 
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Tue forty-first report of the Joint Research Com- 
mittee of the Institution and Leeds University, which 
| was next introduced, was, perhaps, the most important 
|item of the meeting in its possible repercussions on 
| the future of gas-making. This report was concerned 
| with the synthesis of the hydrocarbons, and especially 
| with the possibility of promoting the synthesis by 
| operating at high pressure. The work was the first 
| result of the decision of the Research Committee to 
jinvestigate possible future processes rather than to 
| continue to experiment upon processes already regarded 
as standard practice. Professor Cobb, C.B.E., in 
introducing the report, said that the results obtained 
| indicated the possibility of converting at high pressures 
|a large proportion of what had been regarded as the 
| fixed carbon of coal into a gas rich in methane and of 
| high calorific value. The gradual rise in temperature 
|at normal pressures yielded a comparatively small 
quantity of lean gas, leaving the fixed carbon behind. 
| Under high pressures, however, and in a stream of 

hydrogen, or gas rich in hydrogen, much of the fixed 
|carbon was converted into methane, giving a much 
larger volume of much richer gas. This did not occur 
with a pure carbon such as graphite. It was, pre- 
sumably, due to molecular instability facilitating 
chemical activity during the time when progressive 
| molecular condensation was occurring as a result of 
rising temperature in the carbon-hydrogen complex, 
|} of which the coal at that period of its decomposition 
was mainly composed. Mr. E. V. Evans, O.B.E., the 
| Chairman of the Joint Research Committee, in briefly 
outlining the general trend of the work, said that the 
experience of the gas and chemical industries in the 
treatment of coal had shown the important part 
played by hydrogen in influencing the decomposition 
of liquid and gaseous hydrocarbons. It had not been 
appreciated hitherto that, under pressures well above 
| atmospheric, hydrogen could play a similar important 
and valuable part in influencing the mode of decom- 
position of the solid residue. The investigation was 
started with an interest primarily in the synthesis of 
methane from carbon monoxide and hydrogen, but 
attention had now turned to the reaction between 
carbon and hydrogen. Hydrogen reacted equally with 
the products of the carbonisation or partial carbonisa- 








[tion of lignite, non-coking coals, coking coals and 
semi-anthracites. 
Dr. F. J. Dent, the research chemist in charge of 





the work, described how the first high-pressure experi- 
| ments were made under conditions anticipated for a 
fuel bed undergoing gasification and were designed to 
|show whether a synthesis of hydrocarbons could be 
| expected to occur in the upper part of the bed to 
| the same extent when: using British coals as in the 
Lurgi process using lignite. A mixture of hydrogen. 
carbon monoxide, carbon dioxide and undecomposed 
|steam, such as would be produced near the base of 
| the fuel bed by the initial gasification reactions, was 
| passed at 50 atmospheres pressure over various coke- 
| heated to 800 deg. C. The gas mixture was supplied 
|at a rate equivalent to the gas output of a modern 
| water-gas plant, and the cokes were made from lignite. 
| semi-anthracite, and weakly caking and strongly caking 
|coals. It was found that after treatment the gas had 
ja considerable methane content which was not greatls 
| dependent upon the type of coke so long as this had 
not suffered severe heat treatment during its prepara 
tion. This work indicated that the methane formed in 
the preliminary experiments was the product of direct 
combination of the coke with the hydrogen contained 
in the mixture of gases supplied, and was not due to 
interaction of hydrogen and carbon monoxide. Th¢ 
problem was investigated by heating coke in nitrogen 
(for purposes of comparison) or hydrogen to 800 deg. C 
at pressures between 1 atmosphere and 100 atmo- 
spheres. To produce the coke, samples of each coal 
were heated to (a) 450 deg. C. to 500 deg. C., 
(b) 400 deg. C. to 450 deg. C., (c) 350 deg. C. to 
400 deg. C., and then cooled immediately. The 
50 deg. C. range in each case was the variation across 
the charge in the small retort used. In the first two 
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'nstances the temperature was sufficiently high to fuse 
the coals and produce coherent cokes, but the appear- 
ance of neither coal was affected by the heating to 
350 deg. C to 400 deg. C. The residues were crushed, 
graded, and treated with hydrogen at 50 atmospheres 
as before. Results obtained with a coke prepared at 
450 deg. C. from a strongly caking Yorkshire coal may 
be taken as typical. When this coke was heated in 
nitrogen at atmospheric pressure it evolved hydrogen 
and methane along with small quantities of ethane, 
unsaturated hydrocarbons, carbon monoxide, and 
carbon dioxide. The yields in hydrogen and methane 
were equivalent, respectively, to 23 therms and 
14-7 therms per ton of coke, and the yield of total 
gaseous hydrocarbons (methane, ethane, ethylene, and 
heavy hydrocarbons) to 16-3 therms. When heated 
in hydrogen at atmospheric pressure the coke evolved 
less hydrogen, and considerably more methane was 
obtained. Per ton of coke, there were only 1-3 
therms in hydrogen, but 33-8 therms in total gaseous 
hydrocarbons, including methane. The greater yield 
of hydrocarbons was plainly the result of the coke 
being hydrogenated, even at atmospheric pressure, 
and up to 650 deg. C. there was an absorption of the 
hydrogen supplied. The most striking results were 
obtained, however, by heating the coke in hydrogen 
at pressures above atmospheric. Hydrogenation 
became much more pronounced. At 5 atmospheres 
the yield of total gaseous hydrocarbons was equivalent 
to 92-1 therms per ton; at 10 atmospheres, 132-9 
therms; at 25 atmospheres, 202-5 therms; at 50 
atmospheres, 276-0 therms ; and at 100 atmospheres, 
311-2 therms. Moreover, some methane was still 
being produced when experiments were stopped, 
1} hours after attaining 800 deg.C. At 50 and 100 
atmospheres there was evidence of an increasing 
yield of tar. The outgoing gas was of high calorific 
value during the most active periods at the higher 
pressures. The maximum calorific values reached 
were, in B.Th.U. per cubic foot, 60 deg. F. and 
30 in. saturated : 345 at 1 atmosphere, 429 at 5 atmo- 
spheres, 500 at 10 atmospheres, 589 at 25 atmospheres, 
719 at 50 atmospheres, and 914 at 100 atmospheres. 
The potential heat in the hydrogen absorbed contri- 
buted only part of that in the hydrocarbons produced. 
The additional heat was derived from the coke and, 
at the higher pressures, a large proportion of the coke 
was gasified. 

Other fuels treated with hydrogen at high pressures 
were lignite, semi-anthracite, and cokes from a weakly 
caking coal. It is remarkable that, although there 
was some variation in the temperature at which 
hydrogenation commenced, the widely different types 
of fuel gave similar yields of gaseous hydrocarbons 
per ton. At 50 atmospheres the yield from lignite was 
no higher than that from the cokes of bituminous coals. 
With lignite, however, there was a lower proportion 
of residue, presumably due to its initially high content 
of “ volatile matter.” Since hydrogen and carbon- 
monoxide mixtures could be more cheaply manufac- 
tured than hydrogen alone, experiments were made 
with the mixed gases. It was found that as high a 
thermal yield of gaseous hydrocarbons could be 
obtained with the mixtures as with hydrogen alone, 
if the rate of supply of the mixture and its pressure 
were increased so as to allow for the lower percentage 
of hydrogen in the gas supplied. The discovery that 
high-volatile coke could be hydrogenated was regarded 
by the gas industry and by the Fuel Research Board 
as a discovery of the first importance. It appeared 
probable that low-volatile coke could not be hydro- 
genated, and that the material acted upon was a 
carbon-hydrogen compound of high molecular weight. 
Once this was decomposed, no further action was 
possible. 

The afternoon session of Tuesday, November 2, was 
devoted to three papers on the removal of sulphur 
compounds from gas, the authors being Mr. H. Hollings, 
Chief Gas Chemist of the Gas Light and Coke Company, 
and two members of the research staff of that organisa- 
tion, Mr. W. K. Hutchison and Dr. R. H. Griffith. The 
gas industry has always removed sulphuretted hydro- 
gen down to a limit so low as not to be detectable, but 
until recently, with the exception of the South Metro- 
politan Gas Company, no commercial attempt has been 
made to remove the organic sulphur compounds that 
are to be found in coal gas. The amount of these is 
generally between 25 grains and 40 grains per 100 cub. 
ft., and it has now become evident that means should 
be found to reduce these sulphur compounds to a very 
much smaller quantity. Tentatively, the limit has 
been placed at about 10 grains per 100 cub. ft., and the 
present series of papers described processes developed 
by the Gas Light and Coke Company for this purpose. 
Mr. Hollings’ communication introduced the subject in 
general terms. He referred to three large plants 
installed by the Gas Light and Coke Company for 
the removal of benzole by active carbon, which, inci- 
dentally to the benzole recovery, also removed 75 per 
cent. of the total sulphur compounds, thereby producing 
® gas containing well below 10 grains of sulphur per 
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100 cub. ft. Mr. Hollings said that it would be possible 
also to remove the sulphur by the normal oil-washing 
process used for benzole recovery, but the volatility 
of the organic sulphur compounds necessitated the 
circulation of so large a quantity of wash oil that the 
steam consumption for the process would be excessive. 
The Company therefore developed two oil-washing 
processes. In one of these a large volume of oil was 
circulated to remove carbon disulphide from the gas, 
and after removal of carbon dioxide from the oil, it 
was regenerated by extracting the carbon disulphide 
by means of alcoholic caustic soda with the formation 
of sodium xanthate. This process, however, was 
abandoned in favour of the more efficient one, described 
by Mr. Hutchison, in which the oil was distilled under 
vacuum. Another process which is now at work was 
a catalytic process described by Dr. Griffith. Mr. 
Hollings briefly examined the economics of these pro- 
cesses by pointing out that where the sulphur was 
removed along with the benzole a first approximation 
of the cost might be obtained by considering the 
depreciation of the benzole resulting from the presence 
of sulphur in it. According to one basis upon which 
benzole might be evaluated, the value of crude benzole 
containing 1-5 per cent. by weight of sulphur, such 
as was often obtained when the sulphur content of 
the gas was reduced below 10 grains per 100 cub. ft., 
was 1-3d. per gallon less than the value of crude 
benzole containing under 0-5 per cent. of sulphur. 

Mr. Hutchison, in his contribution describing the 
oil-washing process, first showed that the organic 
sulphur compounds in coal gas did not vary greatly 
with the type of gas-making plant from which the gas 
was derived. As an average figure the sulphur content 
in grains per 100 cub. ft. was, he said, made up as 
follows: As mercaptans, 1-2; as thiophen, 5-0; as 
carbon disulphide, 20-0; and as “more volatile 
compounds,” 5-0. The “more volatile compounds ” 
represented a new discovery. There seemed to be 
some likelihood that this unknown compound was 
carbon oxysulphide, though it might be carbon mono- 
sulphide. The significance of its presence was that 
processes of physical absorption were unable to deal 
with highly volatile bodies, and the proportion in which 
they were present set a limit to the efficiency of sulphur 
removal which such processes could attain. The 
process described by Mr. Hutchison consisted essentially 
of washing the gas with a large quantity of oil, from 
which the benzole and absorbed sulphur compounds 
were subsequently removed by distillation with steam 
under vacuum. In a plant which was set to work at 
Kensal Green Gasworks in February of this year, and 
which circulated some 26 gallons of wash oil per 1,000 
cub. ft. of gas treated (as compared with about 10 
gallons for the normal oil-washing process of benzole 
recovery), the steam consumption was between 37 lb. 
and 50 ib. per gallon of benzole made, which compared 
favourably with the normal process. 

Briefly, in the Kensal Green plant, the hot stripped 
oil leaving the still flowed under gravity to the stripped- 
oil tank, which was maintained under the operating 
vacuum by means of an equilibrium pipe connected 
to the inlet of the vacuum pump. From this tank it 
was picked up by the stripped-oil pump and passed 
in turn through the oil/oil heat exchangers and oil 
coolers, and then to a scrubber. The oil/oil heat 
exchangers consisted of four separate units in series, 
arranged in pairs with by-pass and shut-off valves on 
each pair, and the oil coolers consisted similarly of 
six units arranged in three pairs. Sufficient margins 
were left in the design to make it possible to shut off 
a pair of units for cleaning without affecting seriously 
the performance of the plant as a whole. The spent 
oil was picked up by a pump, automatically controlled, 
and passed in turn through the oil/oil heat exchanger 
(shell side), the vapour/oil heat exchanger, and the 
four oil heaters. Under normal conditions two heaters 
were required, one of which might be recovering heat 
from the steam and vapours leaving the steam jet 
ejector. The last heater was arranged for the optional 
introduction of high-pressure steam so as to obtain 
higher oil temperatures than were possible with exhaust 
steam, for example, to facilitate rapid starting up from 
cold. 

It is a condition of low steam consumption with a 
plant of this character that heat exchange shall be 
efficient. For this reason, experiments were made 
upon the stability of various oils and their liability to 
form sludge. It was found possible to manufacture an 
oil which was not liable to this, but in practice no 
difficulty had been experienced when using an oil 
which was not specially treated, this result being 
probably due to the low temperature (80 deg. C.) at 
which the oil was heated in the still. An investigation 
was made into the absorptive capacity of several wash 
oils. The usual method of making benzole scrubbing- 
plant calculations, based on Raoult’s Law, involved 
a knowledge of the molecular weight of the oil, but it 
was found that the apparent molecular weight of gas 
oil in which benzene or carbon disulphide was dissolved 








varied with the temperature and also with the nature 





of the dissolved substance. This variation might be 
very considerable. For example, at a temperature of 
25 deg. C. a wash oil had an apparent molecular weight 
of 240 when benzole was dissolved in it, but under the 
same conditions when carbon disulphide was dissolved 
in this oil the molecular weight was only slightly above 
170. For this reason the author had come to the 
conclusion that it was preferable to base benzole-plant 
calculations upon Henry’s Law, which required direct 
determinations of the partition coefficient for the 
distribution of the solute between the gas and the oil. 
The average of several months’ working of this plant 
had shown that when the initial sulphur content of 
the gas was 33-4 grains per 100 cub. ft., the sulphur 
content at the outlet of the retort was reduced to 
9-6 grains per 100 cub. ft., so that there was a removal 
of the sulphur of 71-4 per cent. 

Dr. Griffith described a catalytic method which was 
being used to treat some 30,000 cub. ft. of gas a day. 
The process was developed in the first place to remove 
nitric oxide from the gas in order to prevent the 
formation of gum, and during this work it was dis- 
covered that, at moderate temperatures of about 
250 deg. C. in a gas containing a small quantity of 
oxygen, carbon disulphide could be preferentially and 
continuously oxidised to sulphur dioxide capable of 
being removed from the gas by washing with sodium 
carbonate. The catalyst used consisted of nickel 
sulphide, deposited on white china clay, initially in the 
form of the oxide or hydroxide. China clay was 
selected as being one of the few materials which did 
not lead to the deposition of gummy products from the 
gas, with consequent rapid loss of activity. In the 
process, gas from the oxide purifiers (which, there- 
fore, contained a small quantity of oxygen) was heated 
to 160 deg. to 180 deg. C., at which temperature it 
entered the catalyst bed through a distributor. After 
passing through the bed, the gas left the plant through 
a water-jacketed cooler and separator. The amount 
usually required to give satisfactory removal of nitric 
oxide and of sulphur compounds was between 0-6 per 
cent. and 0-7 per cent. The experimental unit had 
now run for nearly 40 weeks, and had treated about 
10 million cub. ft. without renewal or alteration of the 
catalyst. The removal of nitric oxide was still com- 
plete as far as tests showed with the usual Griess 
reagent, so that it probably contained less than one 
part of nitric oxide in several hundred million parts 
of gas. The cooled gas which had been scrubbed with 
soda-ash solution was found to have no sulphur dioxide, 
no hydrogen sulphide, less than 1 grain per 100 cub. ft. 
of carbon disulphide, and a total sulphur content of 
about 4 grains per 100 cub. ft., most of which was 
thiophen or carbon oxysulphide. The mercaptan 
originally present in the gas had disappeared. The 
oxygen consumed by the carbon disulphide was 
relatively very small, so that it must be assumed that 
a volume of hydrogen equal to 1-3 per cent. of the 
total gas was burnt —equivalent to a loss of 0-6 therm 
per ton of coal and representing a charge of about 
0-1d. per 1,000 cub. ft. of gas. Dr. Griffith concluded 
that coal gas treated in the manner described contained 
no oxygen or nitric oxide, very small concentrations of 
carbon disulphide, mercaptans or carbon oxysulphide, 
and a considerably lower percentage of diolefine hydro- 
carbons than it had originally. It should, therefore, 
be entirely free from troubles due to the formation of 
gummy deposits, and should be capable of combustion 
in a flueless appliance with the formation of only 
traces of sulphur oxides. 

The first business on Wednesday morning, Novem- 
ber 3, was the discussion of the first report of the 
Pipes Committee. The Pipes Sub-Committee having 
been disbanded in July, 1935, a Pipes Committee had 
been appointed in its place, with Mr. H. J. Escreet as 
Chairman, to deal with all matters relating to pipes and 
problems arising therefrom. The report presented 
dealt mainly with the escape of gas into cable ducts 
and manholes, and took the form of notes, prepared 
after joint discussion with the Post Office authorities, 
upon the problem of taking more effective precautions 
to prevent gas explosions and risk to workmen by the 
presence of gas in Post Office manholes. The Post 
Office has agreed to afford any necessary facilities for 
access to jointing chambers, the temporary removal of 
manhole covers, &c. The report pointed out that the 
two principal difficulties were (1) the difficulty of loca- 
ting the source of escape, since the report of leakage 
might originate at a box or manhole on the duct line 
some way from the point at which the gas was entering 
the ducts ; (2) the risk of explosion due to the mixture 
of gas and air in the ducts and boxes. The first step 
to be taken was to ventilate by raising the box or man- 
hole cover. Where the escape was considerable and 


several covers were raised, the last of them to be 
free from gas was the one nearest the source of escape, 
so that the boxes on either side of this must be open for 
ventilation while the escape was located and remedied. 
Where the escape was small the ends of the ducts where 
they entered the boxes could be stopped with clay, 
and a test made an hour later by means of an indicator 
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was probable that the section of duct to which the gas 
was obtaining access could be located. The importance 
of opening the boxes in the vicinity of the escape for 
ventilation on all occasions was emphasised. A simple 
CO detector recently adopted by the Post Office was 
capable of detecting carbon monoxide in concentrations 
as low as 0.05 per cent. It was based upon the darken- 
ing of palladium chloride solution by carbon monoxide, 
the degree of darkening in a given time serving as a 
measure of the CO present. Palladium chloride 
dissolved in acetone and water was placed on a test 
paper, and while still moist exposed to the gas for 
5 minutes, after which it was withdrawn from the 


cent. of CO. Palladium chloride is also affected by 
petrol vapour, ethylene and acetylene, but these 
substances give a warm brown colour readily distin- 
guishable from the darkening caused by CO. Hydrogen 
sulphide, however, causes darkening similar to carbon 
monoxide, but can, of course, be detected by its charac- 
teristic odour and, if necessary, by lead-acetate paper. 
The work of the Gasholder Committee, as such, has 
been terminated with the publication of its fourth 


for the future this committee will be merged into the 
Gas Works Safety Rules Committee. The report gave 
a list of recommended observations to be made when 
gasholders were inspected. 
amended records included all items of importance in 
connection with the external inspection of water-sealed 
gasholders, and covered all the requirements in this 
respect of Clause 33 of the Factories Act, 1937. It 
was considered that reduction in thickness of gasholder 
sheets was the only guide as to whether the material 
hal deteriorated. There was no indication of any 
deterioration in the material. Gasholder accidents 
at Falkirk, Christiansand and Hamburg were reported 
apon. The Falkirk accident, caused by a gale, was 
due to rollers on two of the carriages fracturing under 
the strain and the holder, becoming free, being buffeted 
about in the tank. 
less than half-full at the time of the accident, was badly 
holed and was not repairable. Damage was also sus- 
tained by the inner lift, guides, base plates and 
carriages. The Christiansand accident occurred when 
a gasholder was being dismantled, and was due to 
insufficient care on the part of the contractors. Both 
of these involved water-sealed holders. The accident 
to a waterless holder at Hamburg was of a remarkable 
nature, an aeroplane as a result of a thick fog colliding 


about 260 ft. The motor broke through two metal 
sheets of the holder shell. The wings and a portion of 
the undercarriage were cut away and fell to the ground 
outside the holder. 
and the remainder of the undercarriage were torn off 
and fell into the interior of the holder on to the movable 
piston, which, at the time of the accident, was 110 ft. 
above ground level, i.¢e., about 150 ft. below the point 
of collision. The rest of the aeroplane remained sus- 
pended, with its tail in the hole in the gasholder shell, 
so that the body, with the pilot trapped inside, pro- 
jected into the interior of the holder. Fortunately, the 


occurred, and was undamaged, the seal was functioning 
perfectly and the operation of the holder was unaffected. 
\fter four hours of extremely dangerous work the 
injured airman was rescued. The accident caused two 
minor disturbances in operation, resulting in the rapid 
draining of the sealing oil due to pieces of wood which, 
during the rising of the piston had become wedged 
between the edge of the trough and the shell of the 
holder, forcing the former slightly away from the latter. 
These having been removed, the holder again worked 
satisfactorily. The accident caused a hole at the 
point of collision, 54 ft. high by 10 ft. long in the outer 
sheeting, and other sheets were deformed at the 
edges. The holder was repaired in about three weeks 
and the stability and operating capacity were in no 
way endangered. 

At the previous annual general meeting of the 
Institution, Mr.James Jamies on and Dr. J. G. King 
presented a paper dealing with the use of Scottish 
cannel coals in vertical r:torts.* A further report by 
these authors on the low-temperature carbonisation 
of Scottish cannel was presented at the recent Research 
Meeting. This described experiments made at the 
Fuel Research Station in which Newbattle cannel coal 
was carbonised in the Fuel Research Station brick 
retorts, the results being compared with those from the 
Woodall-Duckham retorts at Edinburgh. In the 
Fuel Research Station retorts the combustion chamber 
temperature varied from 1,100 deg. C. at the top to 
950 deg. C. at the bottom. These flue temperatures 
corresponded with an inside skin temperature—the 
true carbonising temperature—of 600 deg. C. to 650 deg. 
( The combustion-chamber temperatures used in 


* See ENGINEERING, vol. cxli, page 655 (1936), 





on a small hole through the clay ; by these means, it | 


apparatus and compared with colour test plates corre- | 
sponding to concentrations of 0-05 per cent. and 0-1 per | 


It was considered that these | 


The outer lift, which was rather | 


with a M.A.N. piston-type gasholder at a height of | 


The motor, petrol and oil tanks, | 


piston was well below the height at which the accident | 
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report, which was next presented to the meeting ; | 


REDUCTION OF NOISE TRANS- 
MITTED ALONG WATER PIPES. 


| the Edinburgh experiments varied from 1,400 deg. C. 
at the top of 1,180 deg. C. towards the bottom. The 
| moisture and ash contents of the samples used in the 
[Swe sete of experiments were very similar, but the By J. E. R. Constasie, M.A., Ph.D., B.Sc. 
| Newbattle cannel used at the Fuel Research Station : ’ 

contained 50-4 per cent. of volatile matter on the air-| THe engineer and architect are frequently confronted 
dried sample, whereas that at Edinburgh contained | with the problem of reducing the noise generated by 
| 46-3 per cent. The yields of products obtained by the | water systems. There is, for example, the noise of a 
| Gray-King assay test were, however, so nearly identical | hissing tap which is often conveyed considerable dis- 

that it is evident that the two specimens were similar. | tances. Another example is the hum of circulating 
Carbonisation of cannel in vertical retorts under gas- | pumps, which is sometimes transmitted to the radiators 
making conditions was found to compare favourably | of the heating system and gives rise to annoyance. 
with low-temperature carbonisation. The Edinburgh | It is the purpose of this article to describe the method 
|} retort was very similar in dimensions to the Fuel | which was adopted for reducing noise which arose from 
| Research Station retort except that it was higher and| vibration conveyed from the hot-water circulating 
| wider, 25 ft. 6 in. in height as compared with 21 ft. ; | pumps to the radiators in the Acoustics Laboratory of 








| while the Edinburgh retort was 84 in. in width at the | the National Physical Laboratory. 

| top and 19 in. at the bottom, the Greenwich retort being| Calculation indicated that inserting a rubber tube in 
| 7 in, at the top and 11 in. at the bottom. In spite of | the water pipe should provide insulation against sound 
| the much lower temperatures of the retort employed | conduction both through the water and through the 
at Greenwich its throughput was 7-85 tons of coal per | pipe walls. The length of the insert is of some impor- 
retort per day as compared with 8-44 tons for the | tance, a greater length being necessary for low frequen- 
Edinburgh retort, this being explained by the narrow- | cies than for high. Thus, while a rubber insert a few 
ness of the Greenwich retort, the high permeability of | inches long provides good insulation against water hiss, 
the charge, and the less complete removal of volatile} which is a high-frequency sound, a greater length 
matter in low-temperature carbonisation. The yield | appears to be necessary to provide insulation against 
of gas in the low-temperature Greenwich retort | the low-frequency hum such as arises from a pump. 
amounted only to 47-3 therms with a calorific value of | The treatment adopted was, accordingly, to cut out 
808 B.Th.U. per cubic foot, whereas in the Edinburgh | about 3 ft. of the main outflow and return pipes at 
gas retort the yield was 115-7 therms with a calorific | points near the pump and to substitute a length of 
value of 487 B.Th.U. per cubic foot, the difference | canvas-reinforced rubber hose. A photograph of one 
being partly accounted for by the temperature, and | of the inserts as designed and installed by His Majesty’s 
| partly by the very much larger proportion of steam | Office of Works is reproduced on this page. To obtain 
| which was admitted to the base of the retorts (28-4 per | a figure for the value of this treatment measurements 
cent.) at Edinburgh as compared with the Fuel Research | were made of the actual vibration of the water pipes 
Station (10 per cent.). The yield of tar was 54 gallons | in the building in question before and after the rubber 
per ton in the gas retorts, and 47-1 gallons per ton in| hose was inserted. The vibration was measured at a 
the low-temperature retorts. The low-temperature | large number of points along the pipes, as its amplitude 
tar from cannel coal was not noticeably superior for | was found to fluctuate considerably, presumably owing 
hydrogenation to that from the high-temperature gas | to wave formation in the water and pipe walls. It was 
retorts, this being directly contrary to what obtains | found that on an average the intensity of the vibration 
when bituminous coals are carbonised. The com-|was reduced by about 95 per cent., i.e., by about 
bustibility of the low-temperature coke was only slightly | 13 decibels, which was sufficient in this case to render 
better than that.of the gas coke from the same cannel. | the hum inaudible. It may be noted that the reduction 
| The yield per ton, however, was considerably greater, | of intensity of vibration expressed in decibels is ten 
being 11-74 ewt. per ton, with a volatile matter content | times the common logarithm of the factor by which the 
of 6-8 per cent. from the low-temperature retort, and | vibration intensity is reduced, i.e., 10 log 0-05 = — 13. 
7-95 cwt. per ton with a volatile matter content of | The opportunity was taken, at the same time, of 
3-3 per cent. from the gas retort. The yields of oil| measuring the vibration-insulating value of a pipe 
products obtainable by the hydrogenation of the tar | junction in which a rubber washer had been inserted 
were estimated to be as follows per 100 gallons of tar | between the flanges and the clamping bolts had been 
insulated with rubber washers under the nuts and bolt 

















treated :— 
ee Cs heads. This type of junction, however, was found to 
a et have an undetectable insulating value. 
Low Tempera- | Vertical Gas- 
ture Tar. Retort Tar. 
, » en Remote-ContTro. System on STEEL-MILL FcoRNACE.— 
| M irit, gallons 47 3€ - ; 
| Dieeel all, gallons ' 55 87 Messrs. The Lockheed Hydraulic Brake Company, 
35 57 Limited, Tachbrook-road, Leamington Spa, Warwick 


| Wax, Ib. 5 57 I : 
| shire, have recently completed a hydraulic remote- 


control system on a Morgan mill furnace at the Corby 
Steelworks of Messrs. Stewarts and Lloyds, Limited. The 
——-, comprises a rotary transmitter, six-way 
se 


| The spirit was rather low in anti-knock properties 
| . . in i y 
j and would require treatment with lead tetraethyl to ector valve, and six control cylinders, each of which 
| bring its octane number to the required value. The| operates a butterfly valve. Four of these butters 
Diesel oil was more promising, and it was considered | valves are used to control the amount of air passing 
| that it should make a satisfactory light Diesel fuel. through each of the four air recuperators, the flow in 
- each case being measured by an orifice plate and ring 
(To be continued.) gauge flow indicator. The two remaining butterfly 
valves control an air-leak on the top of each of the sid 
recuperators, the purpose being to cool the waste gases 
Reconstruction or Locomotrve SHeps at Dar-| if necessary, by the admission of cold air, so as to prevent 
LINGTON.—The London and North Eastern Railway | overheating of the recuperator elements. The installa 
has decided to reconstruct the locomotive sheds at Bank | tion was carried out at the instigation of, and in con 
|Top, Darlington, and at the same time the adjacent | junction with, Messrs. H. A. Brassert and Compan) 
\ Haughton Bridge up-goods yard will be enlarged. Limited, London. 
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THE PRESSURE DIE CASTING 
IN MODERN INDUSTRY. 


By Hersert Cuase, M.E., M.S.A.E. 


THE manufacture of die castings by the pressure 
method has long occupied a prominent place in the 
metal-working industries of the United States, and 
the process is now also well established, and is 
likely to continue steadily to grow in importance, 
in Great Britain and other European manufacturing 











Fig. 1. Moror-Car RapiaTorR GRILLE. 











Fig. 3. 


countries. The materials employed for making 
pressure castings include alloys of zinc, aluminium, 
opper (brass), tin, lead, and magnesium, but the 
zinc alloys constitute fully 75 per cent. of the total 
tonnage used in the industry in the United States. 
Among the reasons for this preponderance may be 
mentioned the low cost and the ease of casting of 
the zine alloys ; the long life of the dies used, which 
a0 not require hardening; the excellent physical 
properties obtained, including high impact strength ; 
the good castability of the alloys giving exceptionally 








smooth surfaces requiring little or no preparation 
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for plating, apart from the usual trimming and fin 
removal; the ease of maintaining quite close 
dimensional tolerances ; the relative ease of machin- 
ing when required; the freedom from corrosion 
exhibited by the castings under most conditions of 
exposure ; and the ability to produce objects of 


section down to 0-025 in. and even less. 
The popularity of the zinc alloys is to a consider- 
able extent due to the results of researches con- 





Fic. 2. Dries ror RapIaToR GRILLE. 





ELECTROPLATING PLANT FOR RADIATOR GRILLES. 


ducted by Messrs. The New Jersey Zinc Company. 
These researches led to the discovery of the cause 
and the means of prevention of intergranular 
corrosion, which, in the past, had resulted in serious 
dimensional changes and sometimes in disintegration 
of the castings. The modern alloys are entirely free 
from intergranular corrosion, while the extremely 
small dimensional changes which occur are im- 
material for most applications. The secret of the 
success of the modern zinc alloys lies in reducing 
the lead and cadmium contents by the use of high- 
purity zinc (of 99-99 + per cent. purity) and in 


complex form and of almost any thickness in | 





_&3 


| . *,* . . é 
limiting the tin content to a maximum of 0-001 


per cent. These alloys are produced under the 
| trade name of Zamak in the United States and in 
| England (by Messrs. National Alloys, Limited) 
| under the name of Mazak. Thenominal compositions 
and properties of some typical die-casting alloys are 
given in Table I, page 614. For the zine alloys 
| concerned, the limiting values of the various consti- 
tuents, as given in the specifications of the American 
Society for Testing Materials and the Society of 
| Automotive Engineers, are quoted in Table II. 
| The corresponding Zamak Nos. 2 and 3 alloys 
meet these specifications, but, as is also the case 
with the Mazak alloys, some of the constituents are 
confined within narrower limits. 


Next in importance to the zinc alloys are those of 
aluminium. Their cost per pound is much greater 
than is the case for the zinc-base type, but, being 
lighter, the cost per casting, though greater than 
for zinc, is far from being prohibitive, especially 
where light weight or other properties, such as 
higher melting point and ability to take and hold a 
polish for considerable periods without plating, are 
desired. Theirtensile strength, asshown in Table I, is 
somewhat below that of the zinc alloys and their 
impact strength is much less. Zine alloys tarnish 
more quickly than the aluminium type, but are 
much easier to plate. Aluminium is less affected 
in contact with foods and under some other condi- 
tions, but in outdoor exposure and most common 
indoor conditions there is, except in respect to 
discoloration, relatively little to choose on the score 
of corrosion resistance. 

On account of their higher melting points (see 
Table I), the aluminium alloys require the use 
of alloy-steel dies which must be hardened and 
even then are still subject to heat-checking when 
production requirements are large. In addition, 
it has not proved feasible to employ a positive 
plunger in contact with molten aluminium to force 
the metal into the die. Air pressure on the surface 
of the metal is used in so-called “ gooseneck ” 
machines, and as the highest air pressure which is 
considered commercially feasible is about 450 Ib. 
per square inch, the castings are often less dense 
than those produced in zinc alloy in which positive 


| pressures of 1,500 Ib. per square inch or higher are 


now quite commonly used. To secure greater 
density with aluminium alloys, some castings are 
now produced in the same type of machines as used 
for brass die castings. In these, the metal to be 
cast is not in liquid form, but is maintained in 
semi-molten condition at a temperature within its 
freezing range. It is ladled into the machine in 
quantity slightly greater than that required to fill 
the die and is then forced by a positive plunger 
into the die under a pressure of several thousand 
pounds per square inch. This results in a dense 
casting and one for which almost any aluminium 
alloy can be used, whereas, in die casting with 
liquid metal, the composition of the alloys suitable 
for many articles is often limited by the design and 
shape of the casting required. In general, the 
physical properties of such castings are superior to 
those of the same alloys cast under air pressure 
from molten metal, but the castings may also be 
somewhat more expensive. 

Brass die castings rank third in order of tonnage 
produced in the United States, but are relatively 
more expensive than aluminium and zinc, and, on 
account of the high melting temperature of the 
metal, die life is shortened considerably. Finish 
and dimensional accuracy are apt to be inferior to 
aluminium and especially to zinc castings. For 
these reasons, the use of the brass alloys is limited 
to parts in which the superior strength and corrosion 
resistance of the alloys is essential. The castings 
are usually limited in weight to a maximum of 
about 3 Ib., as against about 10 lb. for aluminium 
and 24 Ib. for zinc-alloy castings, although these 
figures have been exceeded in exceptional cases. 
The production of pressure die castings from tin 
and lead alloys is limited at the present time in the 
United States, partly because, as indicated in 
Table I, their physical properties are greatly inferior 
to those of other alloys. The tin alloys are also 
expensive and their use is confined chiefly to small 
parts in which extreme dimensional accuracy is 





required and to special castings such as those to be 
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used in contact with certain food products. Die- 
cast bearings of tin alloys were once widely used 
but have largely been displaced to-day by less 
expensive bearings produced in other ways. Lead 
alloys, though moderate in cost, are used in die 
casting chiefly where the good corrosion resistance 
of lead or its high density are primary considerations, 
as in storage-battery parts and X-ray apparatus 
components. Magnesium alloys are die cast to 
a limited extent but with some difficulty on account 
of the need for protecting the molten metal against 
rapid oxidation. Castings of the magnesium alloys 


are the lightest in weight of any available. In 


other respects they are similar in most physical 
properties to die-cast aluminium alloys but are 
somewhat resistant to corrosion and their 
plating technique has not been developed. Some 
difficulties were at one time encountered in 
organic finishes applied to magnesium die castings 
but successful finishes of this type are now available. 

In the United States die casting is ranked, 
from the point of view of production, as more or 
less on a par with processes involving the use of 
stamping machines and automatics, the output 
being extremely rapid and comparatively inexpen- 
sive for the high grade of product turned out. The 
rate of production is often lower than is the case 
in stamping operations, but closer dimensions are 
often obtained and die costs, when compared with 
parts in which deep drawing operations are required, 
are usually much lower. In certain cases, die 


less 


castings are in active competition with stamped | 


parts but, in general, stampings and die castings 
each suit certain conditions which the other cannot 
meet. For applications in which either is well 
suited, the cheaper of the two is usually selected. 
Both stamped parts and products made in auto- 
matics are often used as inserts in die castings, 
forming an article which then combines the advan- 
tages of the several types in a way not attainable 
otherwise at equal cost. Thus, a die casting may 
be strengthened or some wearing part be given 
the strength and hardness of steel, at the same time 
taking advantage of a less expensive and more 
attractive structure than would be possible com- 
mercially with steel alone. Similarly, an insert 
made in an automatic may 
corrosion resistance, a more 
wearing thread, superior bearing properties or some 


accurate or better 


other advantage not attainable in the die casting | 


alloy itself. 

In a few applications, die castings are able to 
compete directly with moulded plastics. In cases 
of this kind, the die casting is sometimes chosen 
on account of greater strength or because a metal 
surface or a heavier part is desired. The moulded 
plastic has an advantage at times on account of its 
colour or because it weighs less and requires no 


applied finish. Almost any part which can be 


moulded can be die cast in the same physical form, 
reverse is not true, as the die casting is | 


but the 
often made 
of structure not feasible in plastic moulding. Here 
again, however, the two types of material are often 
supplementary and in some cases a die casting 
may be used as an insert to strengthen a moulding 
or a moulded piastic part may be used as an insert, 
say for insulating purposes, in die castings in which 
the temperature of the molten metal is not too high. 
Pressure die castings are, of course, in competition 
with other castings produced in sand or permanent 
metal moulds, but, in general, they have a superior 
surface finish and are produced more rapidly and 
with much closer dimensional tolerances. 

By far the largest consumer of die castings is the 
motor-car industry «nd in the United States this 
industry employs the zine alloys almost exclusively, 
despite the lower weight obtainable with alumi- 
nium. The low cost and ease of finishing which the 
zine alloys exhibit are the primary considerations, 
apart from their mechanical qualities. 
Some of the castings used could not be produced 
in aluminium alloys at all, and, even in cases in 
which the parts could be die cast from aluminium, 
the greater cost, not only of the castings themselves 
but also of the necessary finishing operations, would 
the use of aluminium. 
plants of General Motors 
have their own die-casting departments. 


excellent 


not warrant 
Messrs. Corporation 


These 


provide specialised | 


with coring and other complexities | 


Some of the | 
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| departments, with one small exception, use zinc 
alloys exclusively. The Corporation also purchases 
components from independent die casters, who also 
use zinc alloys, while other manufacturers of motor 
cars and lorries purchase all their die castings from 
outside sources. Thus several of the independent 
die-casting firms sell a large part of their output to 
motor-car manufacturers, but these same plants 
also serve other industries, the desirability of a 
diversified distribution being fully appreciated. 
Among the more important die castings for motor 
cars are radiator grilles, body hardware, steering 
wheel hubs, lamp brackets, horn parts, carburettors, 

















TABLE I.—Nominat Compositions anp Properties or Diz-CastTiIne ALLoys. 
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are shown in Fig. 3. A heavy coating of copp 

is first deposited, followed by a similar coat of 
nickel—the total thickness of the two being about 
0-0008 in. After buffing, a final coating of chro 
mium is applied. The cost of the dies required 
ranges from about 14,000 dols. upward, but is 
far lower than are dies for stamped grilles of similar, 
though inferior, appearance. Where production 
quantities are very large, the total cost per part 
may be lower for the stamped grille, but in other 


especially when the total number of castings required 
is 50,000 or less. Grilles of the die-cast type are 








Charpy 
Alloy ; Tenai | Impact Elonga- , — ws 
F —_ Nominal Tensile . : Brinell Specific aes - 
a Composition. Strength. NAG wy Hardness. Gavi. Melting Point 
} in. bar. 
Zinc Per cent. Tons per Ft.-lb. Per cent No. Deg. F. Deg. C 
sq. in. } 
4.8.T.M., B. 86: Alloy Cu, 2-70; Al, 4-10; 20-96 15 8-4 83 6-75 734 | 390 
XXI; S.A.E. 921 Mg, 0-03; high- 
purity Zn, balance 
4.5.T.M., B. 86: Alloy | Cu, nil; Al, 4-10; 16-0 i8 4-7 62 6-64 728 386 
XXIII; S.A.E. 903 Mg, 0-04; high- | | 
| purity Zn. balance | 
Aluminium | 
A.S.T B. 85: Alloy Cu, nil; Si, 12-0; 14-7 2-0 1-5 80 2-66 1,080 582 
V; S8.A.E., 306 Ni, nil; Al, balance | 
4.S.T.M., B. 85: Alloy | Cu, nil; Si, 5-0; 12-93 4°5 3-5 60 2-70 1,165 | 628 
IV; S.A.E. 304. Ni, nil; Al, balance} 
A.8S.T.M., B. 85: Alloy | Cu, 2-0; Si, 3-0; 13-4 5-0 3-5 60 2-75 1,180 637 
Vi. Ni, nil ; Al, balance 
4.5.T.M., B.85: Alloy | Cu, 4-0; Si, 5-0; 14-27 2-5 2-0 70 | 2-78 1,145 617 
| “VII; 'S.A.B., 307. Ni, nil : Al, balance 
| A.S.T.M., B. 85 : Alloy Cu, 1°5; Si, “5; 12-93 4°5 4-0 60 2-72 1,195 645 
Vu. Ni, 2-25 ; Al, balance 
| A.S.T.M., B. 85; Alloy | Cu, 4°0; Si, 1-75; 13-83 2-0 1-5 80 2-87 1,160 626 
| IX. Ni, 4-0 ; Al, balance} 
A.S.T.M., B. 85; Alloy | Cu, 8-0; Si, 1-5; 14-7 1-5 1-0 70 2-85 1,160 626 
XI1; 3.A.E., 312 Ni, nil ; Al, balance 
Magnesium t 
| A.S.T.M., B. 94 Al, 10-0; Mg, 88-0 12-5 1-0 1-0 62 1-81 
(min.) 4 
| Copper. } | 
| Yellow brass Cu, 58: Zn, 41 .|29-0—33-5)> 33 15—20 120—130 8°47 1,650 898 
|“ Brastil ” Cu, 81; Si, 4°-5—5-0; |40-1—42-4)> 36 10—17 160— 180 8-05 1,600 | 871 
Zn, balance 
| rinicosil " Cu, 42; Zn, 41; Pb, |37-9—42-4 10—20 160 8-45 1,675 | 912 
| 1-0; Ni, 16. 
| rin 
S.A.E., 10 Sn, 90 (min.); Cu, 4-0 2-0 23—26 7°40 400 204 
4—5;: Sb, 4—5. 
| S.A.E., 12 Sn, 59-5; Cu, 3-25; 3°48 1-25 27-7 7-98 450 232 
Pb, 26 (max.) ; Sb, 
10 | 
spungupendiiprnnatteiedll ion . — — 
Lead | 
S.A.E., 13 Pb, 86; Sn, 4°5 6°15 0-6 10-5 23-2 10-24 |459—493 238—256 
5-5: Sb, 9-25— | 
10-75 
“C.T. Metal” Pb, 83; Sb, 17 «e 2-94 0-2 4°5 17-0 10-5 473—504 | 245—262 
Pb, 90 Sb, 10 7 3-43 0-8 15-5 15-5 10-65 473—498 | 245—25" 


* Some of these spec 
rasie Il.—Specified Limiting Compositions of Zinc-base 
Alloys. 


| 

| 

| 

| 

rin-Free 
nplinenitinitlstiin 
| Specification. 


Constituent 4.8.T.M., 
B. 836: Alloy XXI 
S.A.E., No. 921. 


A.S.T.M., 
B. 86: Alloy XXIII 
S.A.E., No. 903. 


Per cent Per cent. 


Copper 2-5—3°-5 0-10 max. 
Aluminium 3-5—4°5 3-5—4-3 
Magnesium 0-02—0-10 0-03—0 -08 
| Iron 0-100 max 0-100 max. 
| Lead 0-007 0-007 _—,, 
Cadmium 0-005 0-005 

Tin 0-005 =, 0-005 =, 
Zine remainder remainder 


brake-operating parts, w indscreen parts, windscreen 
wipers, fuel pumps, wireless-set housings, instru- 
ments boards and fittings, unit-heater parts, and 
hood louvres. Some of these parts have structural 
as well as decorative functions to perform, and are 
produced with a better appearance and at a cost 
| lower than is possible by other methods. A recent 
‘example of a die-cast radiator grille, produced 
from zine alloy in a complex and highly attractive 
| shape, is seen in Fig. 1, on page 613. Many castings 
|of this type weigh more than 20 Ib. and involve 


the use of the largest die-casting machines yet 
built. Such a machine is partly shown in Fig. 2. 


Despite the complexity of the castings, most of 
which are made in one piece, good surface finishes 
are secured and the castings are readily plated. 

Grilles undergoing the automatic plating operation 


ifications are only tentative 


produced at the rate of about one a minute and at 
pressures ranging up to 3,800 Ib. per square inch. 
As the halves of the die must be held together 
firmly under a total pressure equal to this figure 
multiplied by the projected area of the casting. a 
very heavy locking pressure is needed, since any 
separation of the die would result in a heavy flash 
which would be difficult to remove. In the latest 
machines, the flash is minimised and so light as to 
be quite easily removed. In general, however, 
although the removal of a heavy flash is done by 
machine, a considerable amount of hand filing 
of burrs is required, and the same is true of man) 
smaller die castings. Other examples of pressure 
die-cast motor-car components are shown in 
Figs. 4 and 5, on page 615. In Fig. 4 are seen zinc- 
alloy steering-wheel hubs ; flexible, polished stainless 
steel pokes are often welded to steel inserts in these 
die castings. Fig. 5 shows the die-cast housing and 
other zinc-alloy parts of a modern heater unit 
for motor-car interiors. In general, such parts 
are less expensive and have a better appearance 
than when made by stamping. 

The surface finish obtained at the present time 
on small zinc-alloy die castings is often so smooth 
that, apart from the removal of the flash at the 
parting line, no grinding is needed prior to plating. 
The flash is frequently sheared off cleanly in 4 
trimming die and all that is required, apart from 
chemical and/or solvent cleaning, prior to plating 1s 
a light buffing, and even this is sometimes unneces- 
|sary on certain grades of work. Much plating of 
| bright nickel is now done, followed by a flash depostt 





cases the die-cast grille costs less, die cost included, 
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ZINC-ALLOY PRESSURE DIE CASTINGS. 





Fig. 4. 





Fia. 5. 


of chromium. Many of the die castings in exposed 
positions on motor cars are plated, usually with 
some buffing, but others are given applied finishes 
of organic types, consisting either of lacquer or 
enamel, and such finishes are now available in forms 
highly enduring even when exposed to weathering. 
For the best results, however, baking of the organic 
finish, usually at a maximum temperature of 250 deg. 
F. (120 deg. C.) for the zine alloys, is specified, 
but satisfactory air-drying finishes are obtainable. 
Many castings not exposed to view are left without 
any finish at all and, apart from tarnishing or very 
slight surface corrosion, they retain their original 
appearance indefinitely. If frequent or prolonged 
contact with water is encountered, some corrosion 
(white oxide, usually easily wiped away) may occur, 
but a simple dipping in a chromate solution affords 
protection against such corrosion. 


(To be continued.) 








Tae Town or Croox as AN INDUSTRIAL CENTRE.— 
\n illustrated pamphlet setting forth the advantages 
of Crook, County Durham, as a centre for the establish- 
ment of new factories has been published by the Develop- 
ment Committee of the Town. Crook, which is 10 miles 
south-west of Durham, is claimed to be ideally situated 
for supplying the north of England, Scotland and the 
export markets ; and to have ample labour available. 
Copies of the pamphlet may be obtained from Dr. Fenwick 
Lishman, secretary of the Crook Development Com- 
mittee, “* Hawthornside,’”’ Crook. County Durham. 
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FLANGED PIPE JOINTS FOR HIGH 
PRESSURES AND TEMPERATURES. 
By R. W. Batzey, D.Sc. 

Part II.—Creepr BEHaviour (continued). 
(Continued from page 539.) 

Life of a Joint.—A flanged joint presents a case of 
creep under diminishing stress which has been dealt 
with in a general form by the author.* It was 
shown that if the load on the joint at any time ¢ 
was characterised by the stress f at the bolts, the 
initial load when ¢t = 0 having corresponded with 
a stress /,, and if the bolt and flange material under 
creep had the same stress index n, the relation 
between creep rate in tension and stress being 
c = Af*, then the relationship between ¢ and f is 
given by 


rx fo™! 1 1 ) 
t= s2,nilmi-zei) 

Lay = 2'5+2%,+ &c. = sum of initial elastic de- 
formations of the compo- 
nents such as bolts, nuts, 
washers, flanges and pack- 
ing. 

Xcg = co + cg + &c. = sum of initial creep rates of 


the components. 
Evidently, if f is the bolt stress at which the joint 











. R. W. Bailey. ‘“ Utilisation of Creep Test Data in 
Engineering Design.”” Proc. I. Mech. Engrs., page 233, 
1936. 





is on the point of leaking, or below which it is not 
desired to go before retightening becomes neces- 
sary, ¢ gives what may well be regarded as the life 
of the joint. If the flange thickness were made 
very large all the components, except the bolts, 
become negligible in their contribution to elastic 
deformation and creep, and if / is the length of the 
bolts between the nut faces, the life is given by @ 
where 


Sd 
i = ees Lae 7) 
Af*fin-1i\f* ff» 


l 1 l 
wopEk ZR): 
: l 
“(n—1)EAs™1 


very closely, since alee will usually be negligible 
: for! : 
compared with 
Sf e 
“(n—1)EAf® (n—1)c_ 





(45) 
where 


e = elastic strain, i.e.,Z (at operating temperature) of 
bolt material under a tensile stress f. 

c¢ = creep strain rate of bolt material under a tensile 
stress f. 

It is convenient to express the life ¢ of a joint 
in terms of the life ¢ for the hypothetical case when 
the thickness of the flanges is increased excessively. 
Thus from equations (43) and (44) 

t= SPABSMIE. «1. . (46) 
z & d 

Life Factor—The quantity = AE f,"-* will be 
termed the “ life factor’ + of a joint. Its magni- 
tude is unity for the hypothetical case taken. Its 
value in the case of any actual joint will now be 
determined. 

Evidently under given bolt conditions, a joint 

> > 
will have a maximum life when =" is a maximum. 
Baumann* first drew attention to the important 
fact of a joint having a maximum life, and showed 
that for a given joint there was a particular flange 
thickness which gave a maximum life. The 
problem is to find the flange thickness which makes 


») 
2 2% : 
& maximum. 





A simplifying assumption will be made regarding 
the creep resistances of the materials of the bolts 
and flange. It will be taken that for any specific 
creep rate, the creep resistance of the bolt material 
is g times that of the flange material, and, therefore 
under any tensile or compressive stress f, 


Creep rate of bolt material = A /* 

Creep rate of flange material = Af® — A g" fn. 

Referring to Fig. 15, page 616, the values of x, 
and c, for the bolts and flanges are as follows :— 

Bolts.— 


a’, =(2L4+6+1y) 2, 


where L, is the length of bolt of diameter d, 
equivalent to the effect of nuts, washers and end 
portions of the bolts beyond the parallel body, in 
excess of a length 2 L + G having a diameter d,. 

For a given form of bolt L, may be taken pro- 
portional to d, 

eg = (2L + G + Le) Af,”, 

where L, corresponds with L, of the elastic case 
but represents the case of creep, and may also be 
taken proportional to d,. 

Flanges.—For the two flanges equation (24), page 
490, ante, gives x’’. 
1 + p(1 + Apy + Aps) 

1+ Apy + APs 





a”9=28=2AKW 





where 
. cid 
Ww = bid? fo 
or 
bse aL + pl + Apr + App) 
a"g= 5 AK bd, [+ ko + hae to 


The initial creep rate c”, of the two flanges at 
the bolt circle is 2 y, where y is given by equation 





“* Some Considerations Affecting the 
Proc, I. 


* Baumann, K. 
Future Development of the Steam Cycle.” 
Mech, E., 1930. 
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(39), page 539, ante, involving the stress f,, which | 
is given in terms of W, and therefore in terms of 
fy, by equation (35), page 539, ante, hence 
2y=<¥K, sot ay 

abd, a ate 


c's 
» Ky <eruy [3 


As defined in connection with equation (46), the 


life factor + of the joint is given in the present 
CASO by bs 

=~ —,9 X Ef”! 

Ce TT Ce | 
which, with the foregoing values of 2’,, 25, Cg 
and ¢”’, 

ml + p(l + Apy +A pq) 
(2L4+G L AK Ebd; —— - 
¢) REOd's I + Apat Ady 


ab d;? q }" 


. dar, 
QL +G+be +e Ky ieee’ [see rs 


(47) 
With excessively thick flanges +7 approaches 
unity. For small values of L, 7 will have a small 


value of L will give +r 
In all cases 


fractional value and some 


& maximum value larger than unity. 
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BK, (r, — | ; ip 


VEERING 


ENGIN 


1937 





It will be remembered that the life of a joint, 
e., the time for the bolt stress to fall to a magni- 
tude which is deemed the minimum necessary to 
hold the joint, is given by + ?, where ¢ is given by 
equation (44), or very closely by 
— — or by — ” ED, 
(n — 1)EAf™1 “(n—1)EAf™1 
which can be obtained readily by experiment, relates 
specifically to the bolt material and is the time 
required for the stress in the bolt material to fall 
to the magnitude / froma high initial value of stress 


The time ¢, 


| (< 2/) when the creep is equal to the change in the 


elastic strain of the bolt material. 

For any joint, therefore, having fixed or loose 

flanges of rectangular cross section the life t is given 
by the equation 

rq" 

(n — 1) BAS i 

In comparing fixed and loose flange joints of the 

same size, the minimum stress f will generally not 

be the same for both forms of joint. In the case of 

the 8-in. B.S.I. joints now considered, 


(48) 


it will be | 


material of equal creep resistance. As with the 
fixed-flange case, if the bolt material is superior, 
e.g., with g = 2 to 3, the flange thickness would need 
to be increased again to about 5 in. for full advantage 
to be taken of the bolt material. 

Since from equation (48) the life is proportional 


Te . . . . 
to Ape its evaluation for different cases may be 


made the basis for comparing the life values for 
different combinations of flange and bolt materials. 
























































with normal initial tightening of the bolts the|taken that for the fixed flange joint the minimum 

life” of the joint is given by ¢ = + #, where ¢ is| bolt stress corresponds with a pressure at the joint 
given by equation (45) face equal to the fluid 

Evaluation of equation (47) for different values| pressure, and that the Fig.16. 
of L is straightforward, although a little tedious|loose flange joint is of nr TT ae T T r 
when applied to the case of a flange in.one with the | the welded type, as in- 
pipe, as K, p, p,, and p, allinvolve L. In practice, | dicated diagrammatically > . i i, } —— 
however, evaluation is not so formidable as the|by the inset figure of is 7 —S — ee ={ 
expression suggests. Fig. 16, and that the life | sar = a or z 

Practical Application.—Equation (47) for the life | corresponds with no axial } = uliie 
factor + has been evaluated for the 8-in. bore|load at the weld, or, in » | | / | 3 
B.S.1, Table T flange for different flange thicknesses, | other words, the minimum ‘| | | y, | | = 
and also for bolt materials of different creep resist- | total bolt load is the fluid 3 o#-—— 3 | t t + + ¢ 
ance im relation to that of the flange, both for the | pressure acting over the $ IS 9- Crap Strength f Felt Materigl 
fixed and loose flange cases. The values of the| cross-sectional area of ™ |g ° ; , deter vas * L 
dimensions and factors in the two cases are as|the pipe bore and joint | T a 
follows : face as far as the weld. | 

Fized Flange.—Dimensions of flanges and bolts | Of course, if the weld is 

} 


are as given by the First Report of the Pipe Flanges 


Committee.* The pipe wall and fillet are taken to/| life will be greater than 

cancel in their influences upon the flange, and | forthe condition assumed, 

therefore the flange is taken to extend to the bore. | and it may be evaluated 
G = 01 25 in for a specific maximum 
Le 8-in. Tests show that the effect of nuts and | load carried by the weld. 


washers on a 14-in. diameter stud-bolt is equivalent 
to the elastic extension of 8 in. of shank. 

Lue Sin According to the results of the Pipe 
Flanges Committee tests, the creep of nuts an 
washers is equal to the creep of approximately 
5 diameters of shank (bolt No. 7) 

A = 1-24 (Fig. 7, Point P, page 420, ante). 


IK equation 22, page 419, ante 
1", Py Py» Pg E, @, ry, and ry as for elastic case 
U number of bolts 12 for 8-in. bore joint B.S.1., 
lable Me 
bolt diameter 1-5in. for 8-in. bore joint, 
'B 8.1., Table T 
0 61 (Fig. 14, page 539, ante, pitch = 2-58 d, 
a — fy =3 2d). 
kK, 0-856 (Fig. 13, page 538, ante), 


0-313, “8. 2-31 





"a= *y " 
Ky equation 34 (page 539, ante). 
. Vs 
K, = 0-820 (Fig. 11, page 538, ante), = = 2-31 
r 
1 
q ratio of creep strength of bolt material to creep 


strength of flange material Taken for values of 


q@= 1, 2 and 3. 


n Index in expression « Aj" 6 | 
Loose Flange.—Dimensions of the flanges and | 
bolts are the same as for the fixed-flange case, 


except that the inside diameter of the flange is | 


taken as 10-5 in 





Gu - in 

Le and Le as for the fixed flange 

A 1-40 (Fig. 7, page 420, ante, pitch 2 58 d, | 
s ry 2-54 d) | 

Kee quation 22, page 419, ante, in which a 1-917, | 
ry 5-25, other cuantities as for the fixed-flange 
case 

b and d, aa for the fixed flange | 

p equation 19, page 365, ante, y 2-4, a, 

0-833 in a, 1-365 

¥ 0-67 (piteh 2-58 d, rs ry 2-5d, Fig. 14 
page 539, ante.) 

" d r . 

K, = 0-925 { 0-40, 2 = 1-783, Fig. 13, | 

, 4 Pg " 

page 538, ante.) 

K, equation 34, page 539, ante 

- r - © - =*%o 

K, 0 85 | 8 1-783, Fig. 11, page 538, ante } 

r 
gand n as for the fixed-flange case. 
* ENGINERRING, vol. cxli, page 272, Fig. 20 (1936) 


intended to carry load, the 


| in life, 


| flange 


| ness not less than 5 in. 























If f is the minimum bolt (5741.F.) 


stress for the fixed-flange 

joint and f’ the minimum bolt stress for the loose- 
flange joint, and the corresponding life 
and ¢’ respectively, comparing joints with flanges 
and bolts of similar materials 


values are ¢t 


A ss <_l (Z \" 1 
t r \f 
Fig. 16 gives for the fixed-flange joint the magni- 
tude of the life factor r for different flange thick 
2 and 3; and for better 
the loose-flange joints 


nesses for values of g l, 
comparison the curves for 


2 | 
show the corresponding values of r’ (7) with 
n = 6 and 

f (diame ter outside joint face, fixed flange » 
f (diameter inside weld, loose flange)? 


Considering the fixed-flange case it will be seen 
that if the flange and bolt materials are similar in 
creep resistance the maximum life would 
with a flange thickness of 4} in., 
34 in. required by the B.S.1. standard. 
however, for this increase in flange 
ness would only be 45 per cent. 


The increase 


thick- 








I 





occur | steel bolts have been known to give 
compared with | under conditions where alloy-steel bolts are now 





This has been done with the following results : 


Life Value. 


Fixed-Flange Case (Flange 34 in. Thic 7 
1-0 


Carbon-steel flanges and bolts 

with alloy-steel bolts 
(q= 2) 2-23 
(q=3) 2-29 

Alloy-steel flanges and bolts, same as bolts 
q = 2 above ... ; = 64 


Alloy-steel flanges and bolts, | same as bolts 

q = 3 above feo _ ; 

The relative life values for the loose-flange joints 
are somewhat similar to the preceding values, the 
whole indicating, for the flanges examined, that but 
little advantage is obtained with the standard flange 
thickness by using high creep resistant bolt material 
in conjunction with carbon-steel flanges. Also there 
| is no appreciable advantage in changing q from 2 to 
3, or indeed in having q greater than 1-5. These 
results of analysis appear to explain why carbon- 
good service 


” ” ” ” ” ” 
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used. Indeed, the increased life value of 2:3 


| obtained by using alloy-steel bolts with carbon-steel 


Consequently for | flanges, could have been obtained by 


retaining 


carbon-steel bolts and carbon-steel flanges, or, for | carbon-steel bolts of 7 per cent. to 8 per cent. greater 
example, Cr-Mo steel bolts and flanges, the B.S.I.| diameter, and by increasing the flange diameter 


optimum value arrived at by the present analysis. 
When, however, the bolt material is superior in | 
creep resistance to that of the flange, as for e xample | 
is represented by g = 2 or 3, which corresponds 





thickness does not differ seriously from the | to compensate for the increase in diameter of the bolt 


holes. 

Taking the results of analysis of the 
joint to be typical, which is believed to be approxi- 
mately the case, it is clear that to obtain the full 


8-in. bore 


| approximately with mild-steel flanges and molyb- | advantage offered by bolt steels of high creep resist- 


| denum- -containing bolt steels now usually employed, | 
the B.S.I. flange thickness is entirely inadequate 


| to take full advantage of the creep resistance of the 
To obtain anything like the optimum life | 
| of which the bolt material is capable, a flange thick- 


bolts. 


is needed. 
Referring to the loose flange case, Fig. 16 shows 
that the B.S.I. flange thickness gives practically 





ance, either the thickness of carbon-steel flanges 
must be increased to suit the bolt steels or the 


| flanges must be made of steel having creep resist- 


| the forms considered to be analysed. 
the optimum life when the bolts and flanges are of | ing purposes the problem of fixing the flange thick 


The latter 


ance comparable with that of the bolts. 
of loose 


condition is easily achieved in the case 
| flange joints. 

Sufficient has been given to permit any joint of 
For enginee! 
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Fig. 33. 


ness for something like a maximum life is the most 
important matter. 

Suitable Flange Thickness.—Examination of the 
8-in. joints, and also of others of both B.S.I. 
Tables S and T, indicates that approximately 
maximum life occurs when the stress f, given by 
equation (35), page 539, ante, has the magnitude 


0-75 to 0-85 x Delt stress f When f, =f the life 


is not likely to be seriously below the maximum 
possible with given bolting conditions, and should 
give a life factor r not less than unity. Except 
where it may be essential to obtain the maxi- 
mum life, the use of a stress f,; = f is justified and an 
accompanying life factor r of unity may be taken 
48 on the safe side. This is probably true for most 
flanged joints. For these conditions, substituting 


for f, in equation (35) and putting ; b d,*f for W, 
gives 

ay tap oe 
Tai *”/ 3K, — 11) (“) 
Equation (49) evaluated for the 8-in. B.S.I. 


L 











$-Cus. Yp. Setr-PRopeLLeD SHoveL ; Messrs. Jonn ALLEN AND Sons (Oxrorp), Limrrep. 


Table T joint using fixed flanges gives values of L of 
3-64 in., 5-15 in. and 6-3 in. for the cases g = 1, 
2 and 3, respectively. It will be seen from Fig. 16 
that these values of L give satisfactory lives in 
relation to the maximum possible values. Taking 


| : ; - 
f;: == is, of course, the same as employing values 


of f, and f, the permissible stresses for flange and 
bolt material, respectively. This simplifies design, 
and only in cases where the working conditions 
are so severe that the maximum life should be 
designed for is it likely to be necessary for the 
tedious inquiry which led to Fig. 16 to be 
undertaken. 
(T'o be continued.) 








ARGENTINE Imports oF British Iron AND STEEL.— 
British iron and steel exports to the Argentine for the 
first nine months of 1937 show an increase of nearly 
75 per cent. over those for the corresponding period of 
1936. They have, in fact, risen in value from 1,542,0001. 
in January—September, 1936, to 2,666,000/. in January— 
September, 1937. The principal increases have been in 
black sheets, tinned plates, and wrought-iron tubes and 
pipes. 
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THE PUBLIC WORKS, ROADS 
AND TRANSPORT EXHIBITION. 


(Continued from page 568.) 


AN interesting feature of periodical exhibition® 
is the opportunity they afford of estimating progres§ 
in particular machines. This development doe% 
not necessarily mean that the firm concerned haS 
learned by mistakes, but it may be inferred that 
the machine in question has proved so popular in 
its original form, that it has been found worth while 
to make it still more effective. A case in point was 
found on the stand of Messrs. John Allen and Sons 
(Oxford), Limited, Cowley, Oxford, in their self- 
propelled motor scythe. This machine was described 
and illustrated in ENGINEERING, vol. cxxxvi, page 
637 (1933),but while the general design and principles 
have been retained, alterations in detail are of suffi- 
cient importance to warrant further comment. In 
the first place, though a relatively minor point, the 
old spoked iron-tyred wheels are replaced by smooth 
dise-wheels of pressed steel with pneumatic tyres 
which, as the machine is usually employed in cutting 
tall vigorous growths, remove risk of entanglement. 
The cutter drive has been entirely remodelled, there 
being now no exposed rotating parts which might 
become clogged with cut material. A sectional 
drawing showing this drive is given ‘in Fig. 32. 
Beginning with the engine, this is a 1}-h.p. single- 
cylinder Villiers engine, governor-controlled, cooled 
by a blower and employing petrol lubrication. The 
magneto is totally enclosed and the single-control 
carburettor is fitted with an air cleaner, so that the 
ignition system is protected from dust and grit. 
The cylindrical petrol tank has a capacity of 0-75 
gallon, and an exhaust silencer is fitted. The engine 
is of ample power for both the cutters and for pro- 
pulsion, steep slopes and rough material being easily 
dealt with.. The average fuel consumption is about 
1 gallon of petrol for 5 hours’ to 6 hours’ work, and 
the oil consumption for the same period is 0-5 pint. 
The machine will cut an acre in two hours. 

The first transmission consists of a pinion a on 
the crankshaft in mesh with a spur wheel 6, driving 
the main shaft c through a friction disc d, this latter 
device preventing stalling should a solid obstacle 
be met with, It is, of course, automatic in action, 
the drive being resumed once the obstacle is passed. 
The main shaft carries a worm meshing with a wheel 
on the wheel axle, the worm wheel being connected 
to the axle through a dog clutch, so that the pro- 
pelling drive may be stopped at will. It will be 
noted that both sets of transmission gear are totally 
enclosed and run in oil baths. The main shaft 
terminates in a crank e, which is fitted with a circular 
crosshead sliding in a groove of the lever f. This 
lever is thickened in the region of the groove, so as 
to balance the cutting blade and prevent vibration. 
It oscillates a shaft to which is attached a lever g 
of spring steel. The end of this lever fits in a socket 
in the cutter bar and holds the oscillating knives 
close down on the fixed knives. The knives are of 
the standard type riveted to the cutter bar and can 
be sharpened with an ordinary file, the whole cutter 
bar being easily slid out of the machine for this pur- 
pose by lifting the end of the spring lever clear of 
the slot. In working the lever oscillates, this action 
sweeping aside the cut material from the casing 
which is, however, shaped to reduce resistance. 
The lever f works in an oil bath. The cutter 





is 3 ft. wide and is normally placed centrally 
though side cutting can be arranged. The machine 
is guided by handles, adjustable as to height, one 
grip of which is fitted with the engine throttle lever 
and the other with the driving wheel clutch lever. 
It is balanced about the road wheels and the cut is 
under immediate control, about 1 in. of stubble being 
normally left. The travelling speed is an easy 
walking pace, and tough material, such as bracken 
and low-growing brambles, are readily cut. The 
weight of the machine in working order is 2 cwt. 3 qr. 
The width over the wheels is 1 ft. 8 in. and over the 
knives 3 ft. 1} in. 

Other parts of Messrs. Allen’s display included 
several machines already dealt with in these columns, 
but two other products call for some comment. The 
first of these is the }-cub. yard digging shovel 
shown at work in Fig. 33, annexed. The machine is 





self-propelled, and at first sight might appear to 
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have two power units, viz., one for propulsion in 
the bonnet at the front of the chassis and a second 
for operating the shovel, etc., in the cab. There is, 
however, only one engine, that housed in the bonnet, 
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transmission for propulsion being taken to the back 
axle in the usual way through a gearbox, while a 
direct drive through a double disc clutch, second 
gearbox, etc., is taken to the turntable above the 
rear axle. The chassis is somewhat heavier than 
that of a lorry, being made from 12-in. channel 
riveted and welded. The rear axle is also heavier | 
and the twin rear wheels have Timken bearings. All | 
the wheels have 20-in. by 9#-in. pneumatic tyres | 
and Lockheed hydraulic brakes are fitted, the | 
hydraulic system being equipped with a vacuum 
reservoir as a safety device. There is also a mech- | 

] 

| 





anical emergency brake. The gearbox provides 
five road speeds ranging from 3-5 m.p.h. to 26-5) 
m.p.h., and one speed in reverse of 4-35 m.p.h., the | 
whole giving a machine of unusual mobility and | 
flexibility. The engine is a 6-cylinder petrol unit, | 
with cylinders 3}-in. bore by 4}-in. stroke. Alter- | 
natively, a heavy oil engine of the same size may 
be fitted, both engines developing 62 brake horse | 
power at 1,800 r.p.m. When using the shovel the | 
engine is run at 1,350 r.p.m., when 48 h.p. is} 
developed. The equipment is on the general lines | 
of a lorry, with 12-volt battery, generator and | 
electric starter, head and side lamps, and so forth. 
When travelling, the boom is lowered over the | 
bonnet and the dipper stick retracted. 


Fig. 34. 


The machine has full circle movement above the 
chassis, the turntable being rotated by a vertical 
shaft from the engine transmission gear, the final | 
motion being given by a pinion meshing with an | 
internal gear ring. The turntable is held down by 
rollers bearing on both the top and bottom surfaces | 
of a flange on the gear ring, the centre post being | 
thus not subjected to any lateral stress. The drum | 
assembly is situated wholly above the turntable, | 
as is also the operating platform, but the table is 
prolonged to the rear in order to provide space for 
a balance weight to the boom and gear, this weight 
taking the place occupied by the engine in direct- 
driven types of machine. The tail swing, however, 
is only 5 ft. 6in. The boom hoist and crowd hoist 
drums are controlled by air-operated clutches need- 
ing only finger-tip pressure, a small compressing unit 
being installed in the cab. Both drums are fitted 
with external contracting brakes. The gears are 
machine-cut throughout and the various shafts run 
in either ball or roller bearings. The boom, as will 
be seen in the illustration, is of rather unusual type 
as are also the dipper sticks, these three parts being 
made of seamless steel tubing, 10} in. in diameter 
for the boom and 4} in. in diameter for the sticks. 
The boom is 15 ft. 3 in. between centres, and the 
dipper stick 10 ft. 6 in. long. These dimensions 
give a maximum digging radius of 21 ft. 9 in. when 
the boom is at an angle of 35 deg. to the horizontal, 
and a maximum dumping radius of 19 ft. 1 in. under 
the same conditions. The maximum digging depth 
below the ground level, viz., 3 ft. 8 in., is obtained 
with the boom at this angle, and the maximum | 
dumping height of 16 ft. 6 in. when the boom is | 
inclined at 60 dey. to the horizontal. As the bucket | in alternate rings being staggered. The faces project 
is operated by racks, it is claimed that the positive » “of th: 
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: 7 in. from the surface of the roller, so that the result 
crowd given to it renders the use of a special boom is virtually a pair of rollers, each 4 ft. 8 in. in dia- 
for skimmer-scoop work unnecessary. This can,| meter with a discontinuous surface. On drawing 
however, be supplied if required, other alternatives | tho roller along the ground, successive rows of feet 
being a 25-ft. or 30-ft. lattice jib for crane, dragline | come into contact with it, four feet per roller being 
or grab work. The machine, fitted as a shovel, | on the ground at a time. The full weight of the 
weighs 8 ton 12 cwt. It has an overall length of | ,oljer is, therefore, borne on a small area, and an 
17 ft. 1 in., and an overall width of 7 ft. Ll in. The | effective tamping or consolidating effect is secured. 
wheel base is 12 ft. 4 in. The roller owes its name to a natural fact which 
gave rise to it, namely, that paths frequented by 
factured hitherto in this country, though popular | sheep are beaten very hard, the spreading hooves 
in the United States, was the sheepsfoot roller, also | of cattle not having the same effect, in spite of the 
shown by Messrs. Allen. This is not a roller for | greater weight of the animal. The machine is used 
compacting ground into a smooth surface, but may | where fills have to be strongly compacted, for 
rather be classed as a rotating tamper. It consists 
of two rollers, each 3 ft. 6 in. in diameter by 4 ft. 
wide, mounted side by side on a common axle, 
which is carried in a frame with a drawbar much 
the same as is a horse-drawn roller. The surface 
of each roller is studded with 8 rings of projecting 
feet, constructed of a rectangular section bar ter- 
minating in a flat rectangular face having an area of 
12 sq. in. Each ring consists of 8 feet, the feet 


A machine not, as far as we are aware, manu 


example, railway embankments, earth dams o1 
reservoir bottoms. 

The unloaded weight of the roller gives a pressure 
of 58 lb. per sq. in., which weight can be increased 
to 99 Ib. per square inch by using water ballast. 
The compacting effect is increased by the tamping 
effect as the feet come to the ground, in some sense, 
suddenly. 

An exhibit thoroughly typical of modern con- 
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|crete roadmaking practice was to be seen on the 


stand of Messrs. E. P. Allam and Company, Limited, 
6, Great James-street, Bedford-row, London, W.C.1. 
This was the vibrating and finishing machine 
illustrated in Fig. 34, above. The object of using 
such a machine is to secure consolidation of the 
concrete so that a drier mix may be employed w hich, 
however, gives a road of higher strength than a 
wetter one left to settle naturally,with a consequently 
longer life and better wearing qualities. Conversely, 
for a road of equal strength less cement may be used. 
The particular machine exhibited was arranged for 
a span of 11 ft., but it can be adapted for spans of 
other widths between the limits of 10 ft. and 16 ft. 
It is carried on four wheels, of which the pair on 
one side are flanged and that on the other side are 
plain. One half of the road is finished at a time 
between road forms carrying rails. The machine 
runs on both rails during the first half of construction, 
but for the second half, when the central road form 
is necessarily removed, the plain wheels run on the 
finished concrete, the pairs of wheels being — 
interchangeable. When rounding a curve the pair 0 
wheels on the inner side is disconnected. The power 
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unit consists of a 7 h.p. Lister petrol engine with a 
radiator and housing. This drives the whole of the 
movements. A Diesel engine can be installed if 
desired. 

The view given in the illustration is of the forward 
end of the machine. Projecting in front is a driven 
rotating shaft provided with paddles so spaced as 
to cover the whole width of the concrete. This 
spreads and levels the material. In the centre of 
the frame is the vibrator, a mechanically-operated 
beam reciprocating vertically at a very high rate. 
The beam is not horizontal, but when travelling 
forward is tilted slightly downwards towards the 
rear. This gives a wedging effect which con- 
solidates the concrete both by pressure and vibra- 
tion. When travelling backwards the beam is 
tilted in the opposite direction so that the surface 
can be gone over twice if desired. At the rear end 
of the machine is a surfacing plate which is given a 
horizontal reciprocating motion. The nature of the 
finish can be seen at the right of the illustration, 
the mean variation from the required level never 
exceeding 0-1875in. The machine is traversed when 
vibrating at the rate of 7 ft. per minute in either 
direction. All the mechanisms can be lifted clear of 
the surface and the machine can then be traversed 
from one section to the other ata speed of 60 ft. per 
minute. The controls are arranged together at one 
side of the machine and only one man is needed for 
operation. The machine can deal effectively with 
concrete up to 10 in. thick, and its output may be 
anything from 240 yards to 300 yards linear per 
8-hour day irrespective of the width or thickness of 
the slab. From photographs on the stand it was 
apparent that a smaller machine for cycle tracks 
is manufactured as well as a hand-propelled machine 
electrically operated. A new type of immersion 
vibrator was also shown as well as a “ Trillor ” 
electric vibrating table with a surface 3 ft. 6 in. long 
by 2 ft. 6 in. wide. 

Although the name of Messrs. B. Johnson and 
Son, Wharfdene, Skipton-road, Ilkley, has been for 
long associated with the trench tamping machine 
of the board lift type, no examples were displayed 
on the firm’s stand, the principal exhibit being the 
power rammer which they have more recently pro- 
duced. An illustration of the latest form of this 
appliance is given in Fig. 35, page 618, engaged 
on a somewhat unusual form of work that is tamping 
the earth in the vicinity of foundations which 
require to be unusually firm. The machine, it will 
be recognised, is of the explosive power type. The 
total weight is 230 lb. and the machine is transported 
from site to site on a light two-wheeled trolley 
supplied with it. The head is of aluminium, while 
the cylinder is of steel as is the piston rod and foot, 
which are formed of a single forging. The standard 
foot is 9} in. in diameter, but for ramming narrow 
trenches such as those used for electric cables a 
foot 7} in. in diameter can be supplied, all the various 
parts being interchangeable. A cushion spring 
absorbs all shock and prevents damage, while the foot 
itself is claimed to be indestructible. Perhaps the 
two most interesting features of the machine are 
the methods of ignition and lubrication. The 
former consists of the Wico magneto, which has a 
reciprocating action. Briefly, it consists of a pair 
of vertical cores wound with suitable coils and con- 
nected across the top by a group of flat magnets. 
lhe cores are bridged at the bottom by an armature 
which is kept in place partly by a spring and partly 
by the magnetic attraction of the cores them- 
selves. The sudden withdrawal of the armature 
results in the creation of a momentary current in the 
coils from which current an effective spark is 
obtained. Testing the sparking plug connection 
on the casing we found a spark } in. long could be 
obtained. The armature is operated by a simple 
‘rip on one of the handles and the explosion is under 
complete control. The magneto is fully-enclosed 
and is therefore weatherproof. Lubrication is 
effected automatically, by an adjustable device 
actuated by the exhaust so that an appropriate 
quality of oil is injected at each stroke. The fuel 
used is a benzol mixture and the consumption is 
stated to be approximately 1 gallon per working day, 

A collection of seven types and sizes of drum 
concrete mixers, along with a counter-current mixer, 
roller pan mill and portable light stone breakers 





ENGINEERING. 


and pumps, formed the major part of the exhibit 
of Messrs. Winget, Limited, Rochester. Most of these 
machines were of the firm’s standard patterns, 
though showing in some cases improvements in 
detail. A wholly new exhibit was, however, the 
Warsop self-contained petrol-operated heavy power 
pick illustrated in Fig. 36, page 618. This machine 
is a more powerful pattern of the one described and 
illustrated in ENGINEERING, vol. cxxxix, page 515 
(1935), to which account reference may be made 
for the details of construction. The principle of the 
large machine is the same as that of the smaller 
one, viz., an inverted two-stroke cycle petrol 
engine has its cylinder head replaced by a piston 
which bears on the tool. The explosion in the 
combustion space drives the engine piston upwards 
and the hammer piston downwards, the latter being 
cushioned by an annular piston working in a closed 
cylinder. The engine piston is returned by a crank 
in the usual way, the crankshaft being fitted at 
one end with a flywheel magneto and at the other 
with a fan which circulates air round the cylinder. 
A petrol tank is carried on the head of the machine, 
and a simple type of carburettor which will function 
even when the machine is considerably inclined. 
The new machine, known as “ 8.6,” is fitted with an 
exhaust silencer and weighs 92 Ib., as against the 
78 Ib. of the smaller machine. It strikes 1,800 
blows per minute and is able to deal effectively 
with heavy concrete of any thickness, stone or rock, 
as well as being available for driving light piles or 
sheet piling, &c. 


(To be continued.) 








REFRIGERATING PLANT AT 
DHIBBAN AERODROME, IRAQ. 


Some twelve months ago we gave a description* of 
the Air Ministry power station at Dhibban, Iraq. This 
station is for service in connection with the new Royal 
Air Force aerodrome, and we are now enabled to give 
a description of the important refrigerating installation 
which has been erected in connection with the same 
aerodrome. The contract for the work was entrusted 
to Messrs. The Liverpool Refrigeration and Engineering 
Company, Limited, Polar Works, Sankey, Warrington, 
and was for the supply and installation on site of 
three electrically-driven ammonia refrigerating plants 
required for cold storage and ice making combined, 
and for air-conditioning of the hospita] and wireless 
telegraphy station. The plant has been installed by 
the company’s own men with the assistance of loca] 
labour, suitable housing and canteen accommodation 
being made for the latter by the firm. 

The plants are required for continuous operation 
throughout the 24 hours, and are capable of performing 
their maximum duties under a constant ambient 
temperature of 125 deg. F., with condenser cooling water 
at an initial temperature of 90 deg. F. for the cold- 
storage plant and of 115 deg. F. for the air-conditioning 
plant. The maximum and minimum average atmo- 
spheric temperatures occur during August and January, 
respectively, the maximum being 119 deg. F. with a 
humidity of 22 per cent. and the minimum 27 deg. F. 
with a humidity of 78 per cent. Due to the compara- 
tively high temperature of the condenser cooling water, 
and consequently the wide temperature range between 
that required for the vaporisation and liquefaction of 
the refrigerant in the coolers and condensers, respec- 
tively, the refrigerant compressors, in order to maintain 
their volumetric efficiency, are al] arranged to operate 
on the two-stage compression principle. With this 
arrangement, the gaseous refrigerant is withdrawn 
from the coolers at the pressure required for vaporisa- 
tion, compressed in the first stage, and then discharged 
into an intercooler to remove any superheat. The 
refrigerant is withdrawn from the intercooler for the 
second stage of compression, and is compressed until 
its temperature is a few degrees above the temperature 
of the condenser cooling water, when it is discharged 
into the condensers for liquefaction. All water used 
for all purposes in the plants is drawn in the first place 
from the Euphrates. Various views of the installation 
are given in Figs. 1 to 14, Plate XX XVIII, and pages 
620 and 621. As stated, there are three plants in all, 
the duty of the first being to maintain 13 insulated 
victual store rooms and three insulated air locks, 
at temperatures varying between 15 deg. F. and 
40 deg. F., depending on the various commodities 
in the different rooms. This plant may also be re- 
quired to produce 10 tons of opaque ice per 
24 hours’ operation. It is capable of eliminating 
387,000 B.Th.U. per hour, of which 243,000 B.Th.U. 





* See ENGINEERING, Vol. cxlii, page 258 (1936). 


are required for making the ice and the remaining 
144,000 B.Th.U. for the cold stores. The second and 
third plants are for air-conditioning only, as stated. 
The lay-out of the first plant is shown in Fig. 1, Plate 
XXXVIIT. It will be seen that there are three com- 
pressors, these being of Messrs. The Liverpool Refrigera- 
tion Company’s “ Polar” type. The compressors are 
three-cylinder models, with a cylinder bore of 7 in. and 
a piston stroke of 6 in. Sleeve valves are employed, 
suction valves of the type commonly used being 
avoided by the use of a reciprocating ported sleeve 
fitted between the piston and a withdrawable liner in 
the cylinder proper. Apart from eliminating suction- 
valve renewals, this sleeve enables the suction port 
openings to be accurately timed to provide a full 
charge of gas at each suction stroke, as its motion is 
positively controlled by eccentric rods from the main 
crankshaft. The compressors are of the vertical single- 
acting reciprocating type, and are totally enclosed. 
Two of the cylinders have double suction ports, one 
below the other, and are so arranged that the three 
cylinders draw from the evaporator through the top 
ports only. The single-ported cylinder delivers into 
the bottom ports of the two double-ported cylinders 
through the intercooler, where this gas is superimposed 
on that drawn direct from the evaporator and then 
discharged into the condenser. The crankcase and 
cylinders are cast integrally, large inspection doors 
being provided on both sides of the crankcase and also 
on the ends, to give easy access to the motion work. 
The gas is distributed to and from the working space 
by cored annular spaces round the cylinders. The 
crankshaft is a solid forging of 38-ton—42-ton Siemens— 
Martin steel, machined all over. There is a main 
bearing on each side of each crank. The bearings are 
white-metal lined, and their housings are of cast iron 
and are circular in form to fit corresponding housings 
in the crankcase. The crankshaft gland is supplied 
continuously with oi] under pressure. The gland nut 
is made in halves bolted together, allowing its entire 
removal to give easy access to the gland for repacking. 
The cylinder liners are centrifugally cast and are 
ground on the wearing surfaces. The cylinders are 
each provided with safety heads of specially selected 
Bessemer cast-steel, accurately machined al] over, 
and with a ground metal-to-metal face forming the 
seat on the liner. The safety heads are held by helical 
springs under compression from the cylinder covers 
on which they are centred. The discharge gases are 
automatically controlled by multiple-ring type valves 
of small diameter and light weight. The valves are 
accommodated in the cylinder safety head and are 
held on their seats by helical springs. The lower 
portion of the suction-valve sleeves is increased in 
diameter and reinforced for the housing of the eccentric 
gudgeon-pins, which are of steel and supported at both 
ends. They are lubricated by oil fed through a duct 
drilled up the centre of the eccentric rod. The pistons 
are of light construction, without gas passages, and are 
made from cast iron tested for porosity. They are 
ribbed in the crown and to the gudgeon-pin bosses. 
The connecting rods are solid forgings of Siemens— 
Martin steel and are machined al] over. A large- 
diameter oil-way is drilled up the centre for feeding the 
small-end bearings, and the footsteps which accommo- 

date the big-end bearings are spigoted to ensure 
accurate alignment, shims being provided for adjusting 
the piston clearance. The big-end bearings are of 
cast-steel lined with white metal and are held by high- 

tensile steel bolts. The crankshaft gland and all the 

working parts are automatically force-lubricated by 

an oscillating valveless plunger pump driven from the 
free end of the crankshaft. A large filter is provided 

on the inlet side, and an adjustable relief valve of the 
piston type is fitted on the oil circuit. The level of the 

oil in the sump is indicated by sight glasses, and the 
compressors are each fitted with oil and scale traps. 
The crankshaft, complete with the main bearings, can 
be withdrawn through the end openings in the crank- 

case. The cylinder covers are removable without dis- 
turbing the connecting pipes, liners or sleeves, while 
the pistons and connecting rods are readily with- 
drawable from the top. Under normal conditions one 
of the compressors serves as a stand-by, the other two 

operating on the store rooms and _ ice-making, 
respectively. 

As will be clear from Figs. 1 and 5, the compressors 
are motor-driven through belting. They run at 
210 r.p.m., the motors, of 40 h.p., running at 960 r.p.m. 
The belts are of the endless multiple-Vee type, and the 
motors are mounted on slide rails for adjusting the belt 
tension. Each compressor is provided with a single- 
stack multitubular counter-current ammonia con- 
denser, above which is mounted a combined superheat 
remover and water-cooled oi] separator, the discharge 
gas and cooling water circulating through the separator 
and condenser in series. The cooling water for the 
condensers is drawn from a cooling pond outside the 
building, through a 5-in. main, returning from the 
condensers through a main of the same bore to a hot- 





well. The cooling water, amounting to 3,000 gallons 
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per hour, is circulated through each condenser by inde 
pendent centrifugal pumps, each direct-coupled to a 
2-h.p. motor, running at 1,440 r.p.m. Each condenser 
is composed of five tubes 18 ft. long with a nominal 
bore of 44 in., and containing seven water tubes, with 
a nominal bore of lin. One of the condensers is shown | 
in elevation in Fig. 2, this figure being a section taken 
on the line A-A, in the plan, Fig. 1. The three con- 
densers can be seen in Fig. 4, which is a general view 
of the plant, with the evaporators in the foreground, | 
looking towards the top left-hand corner as viewed in | 
the plan, Fig. 1. One of the condensers, with the 
water pump and entrenched suction line, is also shown | 
in Fig. 6 There is a horizontal ammonia liquid 
receiver, shown in Fig. 2, below each condenser, 18 ft. 
long and with a nominal bore of 44 in., complete with 
oil drain and air-purge connections, together with a 
vertical ammonia-liquid level gauge, which is fitted 
with check valves at both ends. These valves are 
designed to close automatically in the event of the 
gauge glass being accidentally broken, thus preventing 
ammonia leakage from the system. The insulated 
ammonia intercoolers associated with each compressor, 
shown in plan in Fig. 1, consist of a vertical enclosed 
steel shell containing a solid-drawn steel-tube coil, 
through which the warm ammonia liquid from the 
condenser receiver passes to the evaporator. A branch 
pipe, taken from the coil inlet, delivers liquid ammonia 
into the space between the coil and shell through a 
float-controlled regulating valve. This valve auto- 
matically maintains the liquid in the shell at a constant 
level above the coil. As the compressor delivery | 
pressure is relieved, the liquid, after passing through 
the regulating valve, is allowed to expand in the shell, 
with a consequent reduction in temperature, and cools 
the liquid passing through the coil to the evaporator. 
The gas from the first stage of compression in the | 
compressor is also cooled by coming into direct contact | 
with the liquid in the shell, and is then ejected into the 
second stage of compression, together with any vapour 
that is given off by the liquid. The store rooms are 
cooled by calcium-chloride brine at a temperature of 
0 deg. F., the brine being circulated through tubular 
steel grids fitted to the walls and ceilings. To facilitate 
easy regulation of the temperature in each of the rooms, 
the grids are arranged in sections. The brine circuit 
is arranged on the open system, and the feed and return 
terminals of each section are connected to a manifold 
and an open-top brine tank, respectively. The manifold 
and brine tank are in the engine-room, and the con- 
nections are made through separate valves, so that the 
brine may be seen flowing from the returns into the | 
tank and the quantity controlled to increase or decrease 
the temperature in the store rooms, as desired. The 
tank together with the returns and brine pipe lines, is 
shown at the bottom of Fig. 1. Branch pipes are | 
taken from the feed pipes to a manifold which is con- 
nected to a horizontal shell and tube-type brine heater, 
this heater being warmed by the discharge water from 
the condensers. The heater is shown below the water 
pump in Fig. 1. When it is desired to thaw out the 
rooms, brine is passed through the heater and through 
the grids by way of the thawing manifold. ‘ Everite” 
asbestos-cement corrugated sheet trays are suspended 
below the grids to collect the drip as the frost becomes 
thawed. The grids contain in all 6,180 lineal feet of 
solid-drawn steel tubing with a nominal bore of 1} in., 
the brine being circulated through these at 0 deg. F. by 
two centrifugal pumps from the coolers, to which it is 
returned at 5 deg. F. Each of the pumps is capable 
of circulating 3,600 gallons of brine per hour, and is 
direct-coupled to a 3-h.p. motor running at 1,440 r.p.m. 
The brine for the store rooms is refrigerated in two 
horizontal evaporators, of the multipass shell and tube 
type, situated in the engine room, and shown in 
Fig. 1. Each evaporator is | ft. in diameter by 18 ft. 
long, and contains 30 tubes of a nominal bore of | in. 
Each is capable of taking the whole duty, and is fitted 
with float-controlled valves on the low-pressure side 
sutomatically to regulate the admission of liquid 
ammonia into the evaporators, and maintaining a 
constant high level of liquid so that they are always 
working at maximum efficiency. The brine is circu 
lated through the store room grids and through the 
evaporators by the two horizontal centrifugal pumps, 


already referred to, shewn at the bottom of Fig. |}. 
These pumps have gunmetal casings with bronze 
impellers The shafts are of stainless steel with 


bronze sleeves, and the pumps are direct coupled 
to their driving motors. One of the air locks for the 
cold stores is shown in Fig. 7 

Che insulated ice-making tank, measuring 30 ft. 6 in. 
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after manufacture by the hot-spelter process as a pro- 
tection against corrosion. 
in groups of twelve across the width of the tanks, and 
each group is carried in a mild-steel frame so that 
| twelve may be withdrawn at atime. For this purpose. 
in overhead travelling crane witha span of 11 ft. 6in, 
is provided, as shown in the figure. 
| is hand-operated, has a special girder spanning the 
| tank, consisting of two steel joists carrying the hoisting 
mechanism. The latter is capable of dealing with a 
load of 14 tons. The main travelling wheels of the 
crane are mounted on roller bearings. The hoisting 
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The moulds are arranged | 
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After the water is frozen, the moulds are immersed 
in the thawing tank shown to the left of the freezing 
tank in Fig. 3. This tank is of mild-steel with an 
open top, and is supplied with warm water which 
loosens the ice blocks from the moulds. The moulds 


| are then carried to a tipping cradle, shown above, and 


This crane, which | 


mechanism, consists of two worm-geared pulley blocks | 


attached to the cross girder, each arranged to lift by a 
single fall of chain. The two pulley blocks are coupled 
| together by means of additional gears and a shaft 
so that the hoisting motion can be operated by an 


by 10 ft. 6 in. by 3 ft. 8 in. deep, illustrated in Fig. 3, | endless hand chain and wheel near one end of the span. 


is of substantial welded construction, fabricated from | 


j-in. mild steel plates. It contains 216 ice moulds, 


each measuring | ft. 24 in. by 7} in. by 3 ft. 4 in. deep, 
and having an ice capacity of 112 lb. The moulds, 


which have a uniform taper from top to bottom, are | 
welded from steel sheets and are grooved at each side | 
Each mould was galvanised 





to give extra rigidity. 


A spreader bar is fitted at the two ends of the two 
load chains, the bar being fitted with two short lengths 
of chain, each ending in a steel hook to receive the 
batch of cans. An automatic self-sustaining block is 
incorporated in the hoisting mechanism, and this will 
safely sustain the full load immediately the hand chain 
is released. 


| 
| 


to the left of, the thawing tank in the figure. This 
cradle is made from steel sections, and is supported at 
either end on plummer blocks, so that the cradle can be 
swung over to throw the moulds on to their sides and 
eject the ice blocks down the inclined chute, also shown 
in the drawing. The moulds are then replenished with 
water at a temperature of 90 deg. F., from a welded- 
steel galvanised overhead tank situated at the end of 
the ice-making tank. The filling tank is divided into 


|twelve compartments, each arranged to provide an 


equal amount of water in each mould at every filling. 
The moulds are filled simultaneously through separate 
steel elbow pipes independently cc mnected to the bottom 
of each compartment by rubber hose. The elbow pipes 
are fixed at their centres to a bar on which a hand lever 
on the side of the tank is mounted. When the moulds 
are full, the pipes are swung from the horizontal to the 


| vertical position by means of this lever, the outlet ends 


being then above the water level. The water enters 
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the tank, through a supply valve, which is opened when 
the filling pipes are in the vertical position and closed 
when they are in the horizontal position. Control of 
the quantity of water delivered to the tank is obtained 
by a float valve cutting off the supply at the correct 
level. The brine surrounding the moulds is main- 
tained at a temperature of 16 deg. F. by a sub- 
merged open-ended horizontal single-shell and tube- 
type evaporator, and is maintained in continuous 
circulation by a vertical-spindle impeller. The cooler is 
contained in a separate compartment at one side of the 
tank, the shell of the cooler being 1 ft. 4 in. in diameter, 
and 18 ft. long. It is fitted internally with 44 solid-drawn 
steel tubes with a nominal bore of 1} in. The impeller is 
direct-coupled to a totally-enclosed vertical-spindle 
slip-ring motor of 34 h.p., shown at the right-hand end 
of the tank in Fig. 3. This motor runs at 960 r.p.m. 
The evaporator is operated on the flooded ammonia 
principle, the quantity of liquid being controlled by a 
hall-float regulating valve. The brine in the ice- 
making tank is maintained at a temperature of 15 deg. 
F. to 16 deg. F. with the ammonia vaporising in the 
coolers at 5 deg. F. 


(To be continued.) 








COMPETITION IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
SHIP.—The Physical Society has announced that the 
ninth annual Competition in Craftsmanship and Draughts- 
manship will be held as usual in conjunction with its 
annual exhibition of scientific instruments and apparatus 
im January, 1938. Competitors must be in the regular 
ma oy of a firm or institution which will be exhibiting 
or has exhibited at least once during the previous three 
years, and has been invited by the organising committee 
to enter its employees for the competition. The object 
of the competition, as previously stated in our columns, 
‘8 to encourage apprentices and learners to excel in the 
construction of apparatus and the execution of intelligent 
workshop drawings. 


3 “ie ip 








CONDENSER AND WATER Pumps. 


CARDIFF ENGINEERING 


EXHIBITION. 
(Concluded from page 592.) 

On previous occasions we have commented on the 
changes in character which have distinguished the 
Cardiff Engineering Exhibition from year to year. The 
general public of South Wales, as well as the 21 societies 
which took part in organised visits to Greyfriars Hall. 
Cardiff, between the opening of the Exhibition on 
November 17 and its close on Saturday last, evidently 
regard this feature as an attraction, and we understand 
that the attendance for 1937 compares well with the 
figures for preceding years. 

The electrical exhibits described in our issue of last 
week did not exhaust the representation of this branch 
of engineering, and in continuing the account we may 
commence, therefore, with the large stand jointly 
occupied by Messrs. Siemens Brothers and Company, 
Limited, of Woolwich, and their associated company, 
Messrs. Siemens Electric Lamps and Supplies, Limited, 
On this stand was displayed a representative selec- 
tion of lamps, lighting equipment, cable boxes, &c., 
mainly of standard types, including an underground 
disconnecting box in which undue bending of the 
cable cores is avoided by a neat system of inter- 
changeable parts. A mine shaft signalling installation, 
shown in operation, had a feature of particular interest 
in an automatic signal recorder, indicating by punch 
marks on a continuous chart all signals received in 
the winding room and the winder movements made 
in response. Of general applicability was an earth- 
leakage circuit breaker calibrated to operate at 22 volts 
with a resistance of 200 ohms in the earth circuit. 

Other electrical equipment of various kinds was shown 
by Messrs. The E.M.B. Company, Limited, of West 
Bromwich, who displayed an extensive range of control 
gear for use with alternating-current and direct-current 





supplies, as well as a Belmos flameproof haulage unit ; 


AND ENGINEERING 








DHIBBAN AERODROME, IRAQ. 


COMPANY, LIMITED. 





Coutp-Stores Arr-Lock. 


Fia. 7. 


Mr. Sidney B. Haslam, as representative for Messrs. 
A. Reyrolle and Company, Messrs. Evershed and 
Vignoles, Limited, and other firms ; Messrs. Gent and 
Company, Limited, Leicester, who showed a new pattern 
of luminous shaft-signal panel; and Messrs. British 
Electrical Repairs, Limited, of Cardiff and Swansea. 

Mechanical and other apparatus for use in and 
around collieries was of a varied character. Messrs. 
The Uskside Engineering Company, Limited, Newport 
Mon., showed their ‘‘ Dragon” type haulage unit 
fitted with a squirrel-cage motor and mounted on a 
rolled steel skid-plate, and also a flexible shaft-coupling 
in which coil springs take the place of the usual pins 
and washers. Messrs. Berrisford Engineering Company, 
Limited, Stoke-on-Trent, in addition to their standard 
Vi-king vibrating screen, showed a section of a dry 
coal-cleaning plant which they are now applying to 
the cleaning of anthracite smalls. In this machine 
the reciprocating tray has a complex motion involving 
a rapid rise on the forward stroke, a sudden drop at 
the end of the stroke, and a backward and downward 
return. The effect is to stratify the dirt and the coal. 
The process can be applied either with or without an 
upward air current through the bed, to transfer the 
fines to a collector of the cyclone type. 

Messrs. British Flottmann Drill Company, Limited, 
Allensbank Works, Cardiff, in a comprehensive display 
of pneumatic drills, picks, pumps, and portable auxiliary 
ventilating fans, showed a pneumatically-operated drill 
support, by means of which the operator is relieved of 
the weight of the drilling machine and the recoil 
shocks, and providing vertical adjustment over a con- 
siderable range. 'The support, being braced at an angle 
to the ground, also serves to feed the drill into the hole. 
Another device of recent introduction was a “ water- 
flush head’’ for use with rock drills. The water is led 
through a tube surrounding the steel to an angled head 
close behind the bit, which directs the flow into the 
drilled hole and prevents the dissemination of dry dust. 
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Messrs. 
Chambers, 
appliances, showed 


Barker, Davies and Company, Old Bank 
Pontypridd, who specialise in pit shaft 
various forms of toggle-action 


rope clamps for winding and haulage ropes, together | 


with shock absorbers for mine skips and cages. 
Messrs. Platt Brothers and Company, 
Oldham, had an exhibit combining their pressed steel 
pit tubs and the Platt-Richford transportable brake 
wheel for self-acting inclines. In this device the brake 
is incorporated with the fleeting wheel, the inner peri- 
phery of which forms the brake path. Pressure is 
applied by means of a hand screw, which is sufficiently 
powerful to enable the wheel to be locked in any 
position. Steel safety props, and a bracket for attach- 
ment to props, to provide support while allowing a 
coal cutter to pass, were shown by Messrs. Walter 
Sylvester, Limited, Scotia Works, Tunstall, Staffs ; 
and a selection of Hausherr pneumatic tools, and such 
items of mining eqaipment as respirators, was displayed 
by Messrs. Tom Smith and Clarke, Limited, Swansea. 


Winding and haulage ropes, in a wide range of sizes, | 


were shown by Messrs. D. Morgan Rees and Sons, 
Limited, of Cardiff, Messrs. The Whitecross Company, 
Limited, Warrington, and Messrs. British Ropes, 
Limited, whose local establishment is the Excelsior 
Wire Rope Works, Cardiff. The last-named firm also 
exhibited manilla, 
factured at these works. 

The field of the general engineering exhibits was a 
wide one, and can be only briefly surveyed. Messrs. 
Richard Klinger, Limited, Sidcup, Kent, besides the 


| 


Limited, 


hemp, and other cordage manu- 


many standard forms of Klingerit jointing, showed | 


a new all-asbestos sheet for ¢vlinder-head gaskets of 
internal-combustion engines, the special feature of 
which is the elimination of the bonded wire previously 
used. They showed also their seatless piston valve, 
which has been re-designed to give larger passages on 
the discharge side, and the Klinger streamline valve, 
which is in effect an inclined parallel-plug cock, with a 
eurved full-bore passage through the plug, of such form 
that, when the valve is open, the orifice constitutes 
only a slight bend in an otherwise straight length 
of pipe, so reducing eddy losses. Messrs. Hadfields, 
Limited, Sheffield, exhibited an experimental autoclave 
made of Hecla 134 steel and used for experiments 
on carbon monoxide at high temperatures and pressures 
of over 1,000 atmospheres. The Era heat- 
resisting steels, and other brands designed for particular 
purposes, were shown by other exhibits on this stand. 
Messrs. Demag A.G., Duisberg, Germany, were attract- 
ing considerable attention on the occasion of our visit 
with a sectional working model of a coal mine, illus- 
trating their system of transferring coal from the face 
to the shaft by belt conveyors, or alternatively by 


uses of 


tubs, and raising it to the surface in a large skip instead 


of hoisting the tubs to the surface. 
\ number of exhibitors showed goods and demon- 


strated processes which we have already described in | 


connection with other recent exhibitions, such as the 
British [Industries Fair and the Engineering and Marine 
Exhibition at Olympia. Among these may be men 
tioned Messrs. The British Oxygen Company, Limited ; 


Messrs. Dominion Machinery Company, Limited, 
Halifax ; Messrs. E. Green and Son, Limited, Wake 
field ; Messrs. The Turbine Furnace Company, Limited, 


Messrs, The Riley Stoker Company, Limited, 
Tecalemit, Limited, Brentford ; 
\lessrs. Kent, Limited, Luton ; Messrs. 
Belliss and Morcom, Limited, Birmingham 
ment departments and public utility undertakings were 
well represented by the Department of Scientific and 
Industrial the South Wales Industrial Gas 
Development Centre, Messrs. The Cardiff Gas Light and 
Coke Company. and the South Wales and Mon 
mouthshire Safevy in Mines Research Committe: 


London ; 
London; Messrs. 
George and 
Govern 


Research, 





HEAVY TUNGSTEN ALLOY. 

As mentioned on page 5 of our 142nd volume (1936), 
a new heavy alloy has been developed in the Wembley 
Research Laboratories of Messrs. The Ge neral Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C., mainly for making containers for the larg 
quantitics of radium now used in therapeutic work, 
although applications have since been found for it in 
engineering work. If radium is to be 
efficiently in its therapeutic applications, the actual 


container must be as small as possible, and since the therefore, more than twice that of steel and some 50 per 


absorption of the harmful y-radiation by metals is 
directly proportional to their density it will be obvious 
that a smaller container can be made with metal of 
high density than with one of lower density. Such 
containers, or bombs, as they are called, have usually 
been made of lead, the density of which is 11-35 gm 


per cubic centimetre, and may weigh from 50 Ib. to | dimensions and weighing 75 Ib. is illustrated in Fig. 1, 


100 Ib rhe nosepiece of the bomb has sometimes 
been made of gold, but this metal is, of course, too 
costly to be used for the bomb itself. 


Che only other metal which is reasonably cheap and 


has a density comparable with that of gold is tungsten, 


| 


| cent. occurs in this sintering process allowance for this 


}used for making radium bombs contains 4 per cent. 
| copper and 6 per cent. nickel and the density of the 
employed | finished pieces lies between 16-3 gm. and 17-0 gm. per 
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MICROSTRUCTURE OF ALLOY. 435. 


but the high density of this metal is only attained by 
sintering tungsten powder at about 3,000 deg. C., and 
there are no available means for heating large masses 
of the metal, of the order of 1 ewt., to such a high 
temperature. The problem has, however, been solved 
by mixing tungsten powder with a small proportion of 
a metal of lower melting point, so that a liquid phase 
is formed on heating the mixture to a moderate tem- 
perature. If, by this treatment, the tungsten par- 
ticles are wetted by the liquid metal, shrinkage of the 
mass occurs and densities closely approaching the 
theoretical value of 19-3 gm. per cubic centimetre 
ire obtained. Nickel and copper have been found to 
be suitable additions for this purpose. About 5 per 
cent. to 10 per cent. of a mixture of nickel and copper 
powder is added to the tungsten powder, which is then 
pressed to the required shape in a steel die and heated 
in an atmosphere of hydrogen to a temperature of 
1.450 deg. C. Since a linear shrinkage of about 20 per 


must be made in designing the dies. The alloy generally 


cubic centimetre. 


The density of the new alloy is, 
cent. greater than that of lead. We understand that 
practically all the large hospitals in this country have 
been equipped with radium bombs of this alloy. These 
bombs are made of various forms to suit special require- 
ments, but they are usually about 6 in. in diameter 
with a wall thickness of about 1}in. A bomb of these 





on this page. It is of interest to note that nearly a 
ton of tungsten has already been used for the pro- 
duction of radium bombs. 

The microstructure of the alloy is shown in Fig. 2. 
It consists, as would be expected, of comparatively 





‘|:32 x 10° lb. per square inch. 


Rapium ContTAINER. 


large spherical grains of tungsten embedded in a matrix 
of copper-nickel-tungsten solid solution, the structure 
combining the high strength and elasticity of tungsten 
with the toughness and ductility of the copper-nickel 
alloy. The tensile strength of the alloy is 40 tons per 
square inch, the yield point 37 tons per square inch, the 
elongation 4 per cent. on 1 inch, and the elastic modulus 
Of the other physical 
properties the following may be mentioned: Brinell 
hardness 250-290, weight per cubic inch, 0-6 lb., 
coefficient of expansion 5-6 10-® per degree ( 

(0 deg. to 400 deg. C.), thermal conductivity 0-25 C.G.S. 
unit, specific resistance 1-16 x 10-5 ohm per cubic 
centimetre and electrical conductivity 0-&6 x 10° 
mhos per cubic centimetre. From these figures it will 
be noted that the tensile strength, yield point and hard 
ness are comparable with those of alloy steel, th 
thermal conductivity is twice that of steel, and th 
coefficient of expansion about half. 

A point of interest is that while tungsten itself is 
practically unmachineable, these alloys can be readil) 
machined with ordinary tools, although when large 
surfaces have to be machined it is advantageous to ust 
a tool of the cemented tungsten-carbide type. Drilling, 
tapping and screwcutting present no difficulties, the 
threads on the bomb illustrated in Fig. 1 bc ing pertectly 
formed. The alloys have the colour of steel, take a 
high polish, as can be seen in Fig. 1, and are completely 
resistant to atmospheric corrosion. If required, how- 
ever, they can be plated with nickel, cadmium and other 
metals. Brazing or silver soldering can be done with 
the usual fluxes, but the alloys cannot be soft soldered. 
The most satisfactory method of joining is, however. 
hydrogen brazing with nickel or copper-nickel and this 
method has been extensively employed in the construc- 
tion of radium containers. Owing to their high density 
these alloys have been employed for balancing the 
crankshafts of internal-combustion engines and have 
also been used in the manufacture of gyroscopes and 
gyro-compasses. One of their most important uses at 
the present time, however, is for the arcing contacts of 
heavy-current circuit breakers. This latter applica- 
cation is in no way dependent on the high density of 
the alloy, its utility resulting from the great resistanc 
of tungsten to the destructive effects of the electr 
are. The method of manufacture by die pressing lends 
itself particularly well to the production of the shapes 
usually required for these contacts. The arcing tips 
are brazed on to copper or steel contact arms and, 
owing to the high melting point and low vapour pressurt 
of tungsten, they resist burning under conditions 
which would result in the rapid destruction of ordinary 
copper contacts. 








THE MARCONI SCHOOL OF 
WIRELESS COMMUNICATION. 


AN interesting example of an educational establish 
ment specially adapted to the needs of a particular 
industry is afforded by the School of Wireless Commun! 
cation at Chelmsford, of Messrs. Marconi’s Wireles 
Telegraph Company, Limited, Electra House, Victor! 
embankment, London, W.C.2. The object of th 
school is primarily to train candidates, most of hom 
have obtained a university degree in engineering “ 
physics, for entry into the research, development or 
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THE MARCONI SCHOOL OF WIRELESS COMMUNICATION. 





Fig. 1. 
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engineering departments of the Company’s organisation, 
but the facilities of the school are also at the disposal of 
clients for the training of their staff if desired. For 
the former class of student, the school affords the 
teaching staff an excellent opportunity of selecting 
those candidates who are best fitted for a particular 
class of work. The need for an educational establish- 
ment of this kind was recognised early in the history 
of the Company and a school was started, on a relatively 
small seale, as far back as 1901, at Frinton, but three 
vears later the school was moved to Chelmsford, 
where it has remained ever since. In 1920, a building 
ind grounds, known as Chelmsford College, which 
provided residential accommodation, was acquired 
ind adapted to the Company’s requirements. The 
college is conveniently situated on high ground on the 
outskirts of the town, rather more than a mile from 
the works. 

Quite recently, important extensions of the educa- 
tional facilities afforded have been made. A new 
school building, designed on modern lines, has been 
constructed, this building incorporating experimental, 
research and standards laboratories, all of which 
are well equipped with apparatus of the latest design. 
lhe syllabus has been re-drafted to include a number 
of special courses of instruction on subjects which can 
he dealt with in greater detail than is possible in the 
zeneral course, and it has been decided to admit 
private students whose previous education is of a 
sufficiently high standard to enable them to benefit 
by the advanced course of study which the school 
provides. The original college building has been 
extended to provide residential accommodation for 
twenty students, and now contains a large dining 
room, lounge, writing room, and recreation rooms, 
in addition to bedrooms. 

Che instruction given is chiefly of an experimental 
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Matin TRANSMITTING LABORATORY. 


character, and it has therefore been found desirable to 
accommodate groups of students in separate buildings, 
so that, in addition to the laboratories in the main 
building, three other buildings have been provided 
for transmitting and receiving apparatus, telephone 
apparatus, and direction-finding equipment. The 
interior of the experimental laboratory in the main 
building is shown in Fig. 1, on this page. It is equipped 
with measuring instruments for the analysis of wireless 
circuits and includes numerous models for the demon- 
stration of principles which are not easily explained by 
mathematical analysis alone. An interesting item of 
equipment is the mechanical “ synthesiser,” just 
visible in the background in Fig. 1. This instrument 
is useful for demonstrating the various phenomena 
which occur in alternating-current work at both high 
and low frequencies, such, for example, as the synthesis 
of wave forms, the analysis of wave spectra set up by 
a modulated carrier wave, and the evolution of polar 
diagrams. Cathode-ray tubes are used in this labora- 
tory in the demonstration of various phenomena. The 
research laboratory contains speech-inversion apparatus, 
with cathode-ray equipment for analysis, a quartz- 
erystal oscillator, and other apparatus. 

The transmitting apparatus, which, as previously 
mentioned, is housed in a separate building, is illus- 
trated in Fig. 2. Four separate high-tension supplies 
are provided, two from hard-valve rectifiers and two 
from hot-cathode mercury-vapour rectifiers. The 
supplies are controlled from a single switchboard, from 
which *bus bars are run through a form of commu- 
tator to various parts of the room. Two transmitters 
are permanently installed, one, in the background 
of Fig. 2, a 2-kW transmitter operating on 1,600 m., 
and another, in the foreground, for short wavelengths. 
Both are arranged so that various combinations of 
circuits can be experimented with and auxiliary gear, 
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including cathode-ray equipment, is provided for the 
investigation of modulation problems. Crystal- 
control master oscillators and frequency-multiplying 
equipment can be investigated in connection with the 
short-wave transmitter. Ultra-short wave  trans- 
mitting apparatus is also provided. 

| As previously mentioned, the course is mainly 
experimental, but numerous lectures are given in 
specialised branches of the work, a lecture theatre 
capable of seating 75 students being used for the 
purpose. The course occupies five months and there 
are two sessions per annum, from March to July and 
from September to January, respectively. The syllabus 
covers wireless development, modulation, aerials, valve 
characteristics, valves for receiving, valves for trans- 
mitting, power valves, aerial circuits for valve working, 
| directive aerials, short-wave working, transmitting 
| *Ppacetes, feeder systems, aerial systems, beam 
| 
| 





systems, short-wave receiving, and ultra-short wave 
|work. The principal of the school is Mr. H. 
Dowsett, M.I.E.E., F.Inst.P., and Mr. A. W. Ladner 
| A.M.Inst.C.E., is Superintendent of Instruction, who 
|is assisted by Mr. L. E. Q. Walker, A.R.C.S. The 
Chief Instructor is Mr. R. L. Varney, and there are 
seven lecturers attached to the College staff. 








GAS-MANUFACTURING AND COKE- 
HANDLING PLANT AT WESTON- 
SUPER-MARE. 


Tue first gas works in Weston-super-Mare, Somerset, 
were erected in 1841 at a cost of 2,500/., when the 
township had a population of 2,103, and the installa- 
tion commenced operations by supplying gas to some 
50 consumers and also for the lighting of 42 public 
lamps. The Weston-super-Mare Gaslight Company 
was incorporated in 1855 and obtained statutory 
powers for conducting its business, and in the following 
year new works were erected on a site adjoining 
Drove-road. With the gradual expansion in the 
demand for gas in succeeding years numerous changes 
took place at the Drove-road works, and among the 
more recent improvements may be mentioned the 
installation of a carburetted water-gas plant in 1905, 
which is now capable of producing 1,500,000 cub. ft. 
aday. Ten years later a battery of horizontal retorts 
was started up, and this has since given excellent 
service. In view, however, of the additional gas 
requirements, due to the acquisition in recent years 
of a number of neighbouring gas undertakings, and 
the consequent increase of the area of supply, which 
is now 125 square miles, the board of the com- 
pany—renamed in January, 1935, the Weston-super- 
Mare and District Gas Company—gave consideration, 
about three years ago, to the question of replacing the 
horizontal retorts by a more modern and efficient plant. 
The results from the horizontal retorts, moreover, had 
been adversely affected for many years by the serious 
settlement of their foundations, and the same trouble 
had prevented the adoption of improved methods of 
handling materials. After carefully considering all 
the alternatives, it was finally decided to erect a 
carbonising plant on a fresh site parallel to the existing 
retort house. 

Difficulties likely to arise in connection with the 
foundations called for special care, and a consideration 
of these led to the decision to install intermittent 
vertical chambers, to dispense with recuperators, and 
to spread the load over a greater area by building the 
gas producers for heating the chambers separately 
from the settings. By the use of breeze for the 
producer fuel and the greater recovery of steam from 
the waste gases, it was estimated that full compcnsa- 
tion would be obtained for the absence of recuperation. 
[he new installation, which comprises three settings, 
each containing five of the latest-type non-recuperativ: 
W.-D. intermittent vertical chambers, was built by 
Messrs. The Woodall-Duckham Vertical Retort and 
Oven Construction Company (1920), Limited, Ebury and 
Allington Houses, 136-150, Victoria-street, London, 
S.W.1, and was inaugurated on December 1 by Sir 
Harold Hartley, C.B.E., F.R.S., Chairman of the 
Fuel Research Board. A general view of the new 
plant is reproduced in Fig. 2, on page 624, while a 
plan showing the general layout of the installation is 
given in Fig. 1. In Fig. 2, the steel-framed_brick- 
panelled chamber house is shown on the right and 
the coke-handling and screening plant on the left. In 
view of the difficulties presented by the site conditicns, 
the buildings and structures were founded on 109 
Franki compressed piles 50 ft. in length and 22 in. in 
diameter, having a compressed bulb at the base varying 
from 4 ft. to 4 ft. 6 in. in diameter, the whole pile shaft 
being reinforced with longitudinal bars and spirals. 
Each of the piles was designed to carry a load of 
80 tons, and the tops were provided with reinforced- 
concrete caps tied together with reinforced-concrete 
beams. Messrs. Sir Cyril Kirkpatrick and Partners 


acted as consultants to the gas company for the 





piling and foundation work. 
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Longitudinal and cross-sections through the chamber 
house are given in Fig. 3 on Plate XXXIX, and in 
Fig. 6 on the opposite page, and, as will be seen from 
Fig. 1, space has been left for future extensions. In 
point of fact, both the chamber house and the coal and 
coke installations have been made large enough for an 
ultimately extended plant of 25 chambers. The 15 


chambers at present installed are rectangular in plan | 


and are each 21 ft. 6 in. high, 11 ft. long, and 12} in. wide 
at the bottom. The width increases evenly from top 
to bottom to ensure unaided discharge of the coke | 
when carbonisation is complete. The chambers are 
charged and discharged at intervals of about twelve 
hours, and in these circumstances the plant has a 
maximum daily capacity of 109 tons of coal and can 
produce approximately 1,560,000 cub. ft. of gas. The | 
chambers are heated by gas made in an independent 
battery of three producers situated at ground level 
at one side of the plant, as shown in Fig. 6. The | 
producers, which are fitted with step grates and utilise 
« mixture of coke and breeze, are interconnected by a 
common producer-gas main, so that gas can be taken 
from any of the producers to any of the three settings, 
the arrangement being such that any producer can be 
shut down without interfering in any way with the | 
working of the others. 

The producer gas, it may 
horizontal heating flue at the bottom of the chamber, 
and at the inlet to this flue meets secondary air, which 
has been slightly preheated in the front wall of the 
setting. The hot combustion gases then pass up from 
each lower flue to the top of the setting, some travelling 
indirectly backwards and forwards through a series of 
horizontal flues along the full major axis of the chamber, 
and the remainder flowing upwards through by-pass | 
openings. Facilities are provided for the admission | 
of secondary air at various levels in the heating flues. 
as desired. From the top heating flues the hot gases 
pass into a collecting flue in the front wall of each 
setting and thence through necks into the waste-gas 
main A special feature of the bracing of the setting 
is the use of water-cooled tie rods through which | 
softened water flows to a waste-heat boiler-feed tank. | 
The waste-gas main, which consists of a cylindrical 
casing lined with insulating brick and firebrick, nor- | 
mally takes the gases to the waste-heat boiler, but, | 
for eventualities, a by-pass is provided direct to the | 
chimney. The latter is of steel and is lined throughout | 
with firebrick. The waste-heat boiler, shown in Fig. 4, 
on Plate XX XIX, is of the W.-D. horizontal fire-tube, 
induced-draught type and is designed for a working 
pressure of 120 lb. per square inch. Itis provided with 
a turbine-driven waste-gas fan at the outlet and with | 
a superheater at the inlet, capable of raising the steam | 
to @ final temperature of 450 deg. F. The whole of | 
the steam required for the chambers, producers and | 
steam-driven units is generated in the waste-heat 
boiler, and there is a considerable surplus available 
for other works purposes. 

The feed water for the boiler, including that passing 
to the feed-water tank by way of the water-cooled | 
tie-rods, is previously softened in a plant of the lime- 
soda type having a capacity of 1,300 gallons of water 
per hour, and supplied by Messrs. Neckar Water 
Softener Company, Limited. The softened feed water | 
is heated by means of an enclosed tubular-type feed- 
water heater, working on exhaust steam from the fan 
turbine, and two vertical single-cylinder, direct-acting 
feed-water pumps provided, one acting as a 
stand-by. 

The coal used in the new carbonising plant is brought 
into the works in railway wagons, which are discharged 
by means of a wagon tippler of the automatic clamping- 
cradle type, into «a 24-ton steel receiving hopper. The 
arrangement is seen on the left in Figs. 2 and 3 and 
also in Fig. 6. The bottom discharge outlet of the 
hopper is fitted with a rotary feeder which gives an 
even feed of coal to a 24-in. belt conveyor capable of 
dealing with 30 tons of run-of-mine coal per hour. 
rhe conveyor is approximately 120 ft. long and delivers 
the fuel to a coal breaker of the “ Flextooth ” type, 
supplied by Messrs. British Jeffrey-Diamond, Limited, 
which is able to break 25 tons of coal per hour from a 
maximum size of 14-in. cube to a product having a 
maximum size of }-in. cube. Provision is, however, 
made to by-pass the breaker completely when nut- 
coal is used. The coal is raised to the top of the 
chamber house by a cased-in bucket elevator which 
delivers it to a push-plate conveyor, arranged longitu 
linally above the overhead storage hoppers. These 
hoppers have a capacity equivalent to forty-eight hours’ 
supply to the 15 chambers, and are fitted with sets of 
three discharge chutes and quadrant doors for delivering 
voal to the chamber-charging car. In order to allow 
the complete charge of coal in the chambers to be 
carbonised, the bottom portions of each chamber, 
not in direct contact with heating flues, are filled with 
small coke to a depth of 12 in. This materia] also 
protects the bottom doors of the chambers from tar and 
pitch. The small coke for the chamber-bottom ‘* pads” 
ind the coke and breeze consumed in the producers 
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are separately stored in two overhead storage hoppers 
forming an extension to the main coal-storage hoppers. 
The coke and breeze in the producer-fuel hopper are 
discharged as required by means of a chute and quadrant 
door into a top-hung, hand-propelled skip arranged to 
travel along the top of the producer battery. From 
this skip the fuel is charged directly into the producers, 
las is shown in Fig. 6. A 30-cwt. electrically-driven 
| lift is provided to take passengers or goods up to 
the various platforms in the building. 

As will be clear from Fig. 6, the chamber-charging 
lear, which is propelled by a motor, is top hung. It 
has six separate compartments, three for coal and three 
for small coke. Tapered discharge chutes are fitted 
to the hoppers, so arranged as to be lowered on to 
the chamber-charging holes to prevent spillage. Three 
circular charging-door frames are bedded into the top 
fire-clay blocks of each chamber and are fitted with 
clay-luted doors. The upper platform of the chambers, 
showing the charging car and also the upper gas off- 
takes, is seen in Fig. 7, on the opposite page. Each 
chamber is fitted at the bottom with a door which is 
opened and closed by hydraulic power. Two hydraulic 
rams are provided for each setting, one to actuate the 
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CARBONISING AND COKE-HANDILING PLANT. 


opening and the other the closing motions. The rams 
operate a rack which extends the length of the setting 
and, by means of a clutch mechanism, actuates a pinion 
at the end of the operating shaft of the particular door 
which it is required to open or close. The door, when 
closed, is held in place by a series of latches and is 
tightened by eccentrics, hand-operated from the ground 
level. When carbonisation is completed, the bottom 
door of the chamber is opened and the hot coke is 
dropped into the coke skip, seen in Fig. 6 and in Fig. 9, 
on page 628. The skip is then hauled by means of an 
electrically-driven winch into a quenching tower, seen 
in Figs. 3 and 11, and here a series of overhead water 
sprays pass a predetermined quantity of water on to 
the hot coke. The water and breeze from the coke is 
received in a sump, and after the solids have settled 
the water is re-circulated. After the quenching opera- 
tion, the coke skip is hauled into the yard and discharged 
into a concrete coke-receiving hopper arranged below 
ground, as seen in Fig. 11. 

The gas-collecting system is designed to ensure 
efficient spraying of the gas with hot ammoniacal 
liquor and the ready removal of heavy deposits from 


the collecting mains. As is seen in Figs. 6 and 7; 
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“n upper gas off-take is fitted to one end of each 
chamber ; this consists of an arched cast-iron pipe 
leading to the upper gas-collecting main, which runs 
long one side of the plant. Each upper off-take is 
provided with a liquor spray and a special dish valve, 
whereby the off-take is kept sealed from the time of 
discharge until the chamber has been recharged. 
\dditional sprays are fitted in the upper collecting 
main lhe chambers are also fitted with lower gas off- 
akes, as shown in Figs. 6 and 10, and these lead into 
lower collecting mains. The bottom off-take functions 
when gas evolution is exceptionally rapid and excessive 
Pressure on the brickwork and steelwork at the lower 
rnd of the chambers might otherwise occur. The 
lower end of each bottom off-take pipe dips into, and 
is thereby sealed by, liquor in the bottom collecting 
main, and the system is brought into play when the 
a within the chamber overcomes the resistance 
an The end of the dip pipe is serrated to 
_ hae gulping *’ of the gas into the liquor. In 
~ ea Stages of carbonisation there is little coal- 
Fas pressure at the bottom of the chamber, and provi- 
‘ion is made to utilise the lower off-takes for the 





CHAMBER-CHARGING CAR AND Upper Gas Orr-TAKE. 


admission of steam to the charge within the chamber’ 

The ammoniacal liquor and any tar deposited in 
the upper collecting main pass by way of down- 
comers into the lower gas-collecting mains, which are 
fitted with a cleaning sump and an adjustable tar 
and liquor overflow connected to a tar and _Jiquor- 
separating tank. Here the tar is deposited and rises 
over an adjustable weir, whence it flows to the tar 
well. The liquor is decanted into a clean-liquor 
compartment, from which it is pumped back to the 
sprays in the upper collecting main and off-takes. 
The gas from the bottom collecting main passes through 
uptakes into the upper collecting main, whence, together 
with the gas collected in this main, it rises through 
further uptakes into the raw-gas main. The latter 
passes over a railway siding, through the now disused 
horizontal-retort house, to the condensers. From the 
condensers the gas travels to exhausters, following 
which it passes to two Livesey-type washers for tar 
extraction. supplied by Messrs. Willey and Company, 
Limited. For ammonia extraction a Holmes’ brush 
washer and a Wilton static washer are employed, 
and attached to the latter is a small ammonia still, 
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Purification of the gas from sulphuretted hydrogen, 
by oxide of iron, is carried out in a set of four purifiers, 
and after dehydration, by means of calcium chloride, 
and the removal of naphthalene and benzole, the gas 
passes into the storage gasholders. 

A general view of the coke-handling and screening 
plant is shown in Fig. 5, on Plate XX XIX, while longi- 
| tudinal and cross-sections through the plant are given 
in Figs. 11 and 8, on page 628, and above. As already 
stated, the coke, after being quenched, is discharged 
into a hopper arranged below ground level. The 
hopper is fitted with an automatic chute and cut-off 
valve for feeding coke to a skip hoist, which delivers 
the material to a reinforced-concrete buffer hopper 
situated at the top of the coke-screening and storare 
plant. The skip hoist, which is of the fully-automatic 
balanced type, is electrically driven and is capable of 
handling 15 tons of coke per hour. <A rotary feeder at 
the outlet of the buffer feeds the coke on to a primary 
screen. This is of Messrs. Robert Cort and Son’s 
reciprocating perforated-plate type, and acts as a 
“scalping ’’ screen, removing all coke below 1} in. 
in size. The under-size coke passes through a delivery 
chute on to a 6-tons per hour belt conveyor 90 ft. 
long and 14 in. wide, which takes it back to the 
chamber house and delivers it to the producer-coke 
hopper and the chamber coke-pad hopper, as shown 
in Fig. 11. The oversize coke from the primary screen 
is passed either through a Phoenix-type adjustable 
cutter or directly to a secondary screen. This screen is 
38 ft. long by 30 in. wide and is arranged to grade the 
coke into five sizes, namely, breeze measuring 0 in. 
to  in., No. | nuts 3 in. to 1} in., No. 2 nuts 14 in. 
to 2 in., large broken coke 2 in. to 3 in., and large 
coke over 3 in., and to distribute these sizes into the 
appropriate storage bunkers beneath. These bunkers 
are of reinforced concrete and have a total storage 
capacity of 150 tons of coke and breeze. The No. 1 
nut-coke compartment has four outlets, two on each 
side, while the other three coke compartments have 
two outlets, one on each side. All outlets are provided 
with quadrant doors. Two of Messrs. Pegson, Limited’s, 
hand-propelled de-breezing units, each provided with 
a fine-breeze hopper, are furnished to receive the coke 
from the bunker outlets and remove the breeze. The 
arrangement is well shown in Fig. 8. Five two-way 
chutes are fitted on one side of the bunkers for delivering 
the various coke sizes from the de-breezers alternatively 
into road vehicles or into bags, a concrete bagging 
platform, with portable weighing and bagging machine, 
supplied by Messrs. Belle Isle Company, Limited, being 
provided on this side. A single chute is provided 
opposite the breeze compartment on this side for 
loading into road vehicles only. On the opposite side 
of the bunkers there are six two-way chutes for deliver- 
ing the various sizes of coke into railway wagons or 
on to a belt conveyor. This conveyor, which is seen 
in Figs. 8 and 11, is 24 in. wide and about 102 ft. long, 
and serves the dual purpose, in conjunction with an 
existing telpher, of delivering graded coke into yard 
storage and of reclaiming coke from storage for grading 
and screening, 














626 


ENGINEERING TRAIL 
EDUCATION. 


The Royal Sanitary Institute.—The certificate granted 
to successful candidates in the examination of the 
Royal Sanitary Institute in sanitary science, as applied 
to buildings and public works, is accepted by the 
Council as sufficient qualification for full membership 
of the Institute. It is particularly suitable for sanitary 
engineers, surveyors, architects and builders wishing 
to have some qualification in sanitary science and to 
join the Institute. In preparation for the examinations, 
which are to be held next year, the Institute provides 
a special course of training, comprising lectures and 
demonstrations, and extending over a period of two 
months. The course, which covers the whole syllabus 
of the sanitary science examination, begins at the | 
Institute on Monday, January 10, 1938. Particulars | 
of the course of training, the syllabus of the examina- | 
tion, and further relevant data may be obtained on | 
application to the secretary of the Institute, 90, | 

' 


G AND 








Buckingham Palace-road, London, 8S.W.1. 








ANNUALS AND REFERENCE BOOKS. 

The Engineers’ Who's Who, 1937. Described in its 
sub-title as a register of engineering appointments and 
attainments, this new directory contains upwards of 
1,300 names, addresses and brief biographies of out- 
standing personalities in the various branches of the 
engineering profession and allied industries. In each 
case the academic qualifications and technical-institu- 
tion memberships of the individual are given, after 
which follow the appointment now held, the business 
and private addresses, succinct particulars of career to 
date, the titles of publications, and, finally, the club 
memberships. The book is compiled and edited by 
Mr. M. E. Day, who, in a foreword, refers to the 
difficulty of collecting information from those invited 
to contribute. He states, however, that in future 
volumes it may be possible to make good any short- 
comings of the first volume, and adds that he would 
welcome suggestions for additions to the work. The 
volume is of handy size, and is well printed and neatly 
bound in green-cloth covers. It is published, price 20s. 
free, by Messrs. D. M. A. Company, Limited, 
Postway House, 20, Ropemaker-street, Moorgate, 
London, E.C.2. 


innual Directory of British Industry and Engineering, 
1937.—This directory is printed in the Russian lan- 
guage—with English translations—and its main object 
is that of assisting to promote trade between this 
country and the U.S.S.R. It constitutes a reference 
heok of British firms and organisations interested in 
exporting to, or importing from, the U.S.S.R. The | 
volume is divided into two main sections, the first of | 
which consists of an alphabetical list of British firms, | 
| 


post 





manufacturers and exporters, with their addresses and, | 
in Russian, brief descriptions of their products. The | 
second section comprises a classified-trades index, in 
which the headings are given in English as well as in 


Russian, while an English alphabetical key is also 
included \ further smaller section is devoted to 
publicity matter of British firms interested in Soviet | 
exports 


tory, and it is stated that the 1938 edition will be 
commenced in the near future. It is published by 
Messrs. British Industrial Publicity Overseas, Limited, | 
Walter House, Bedford-street, London, W.C.2, for | 
free distribution throughout the factories and buying | 
institutions in the U.S.S.R. 


' 
The present is the first edition of the Direc- 


Power-Transmiesion Directory The third edition of | 
this little volume, which was first issued in 1933, has | 
recently been published. Its full title is Power-Trans 
mission Trade-Names Index and Directory. and it con- | 
stitutes a guide to the trade or brand names of mechan- 
ical power-transmission equipment and a directory of 
suppliers of power-transmission 
equipment in the United Kingdom. The book is 
divided into two main sections, the first of which 
consists of an alphabetical list of trade or brand names, 
and the second a classified alphabetical directory of 
manufacturers and suppliers of bearings, belting, 
driving chains, clutches and couplings, gears, machinery 
guards, lubricants and lubricators, pulleys, driving 
ropes, shafting, and other transmission equipment. 
The volume contains 164 pages and is bound in paper 
It has been compiled, and is published, by 


manufacturers and 


covers. 

Messrs. Trade and Technical Press (Power Trans- 
mission), Limited, 65-66, Chancery-lane, London, 
W.C.2. The price of the work is ls. 6d. 








ALuminium LyrorMaATION BuREAt Messrs. Northern 
Aluminium Company, Limited, have just opened an 
Aluminium Information Bureau at Bush House, Ald- 
wych, London, W.C.2 Mr. D. Cannon Brookes is in 
charge of the Bureau, which will deal with all applica. 
tions of aluminium 
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PERSONAL. 

Dr. G. B. WarterHouse, Professor of metallurgical 
production at the Massachusetts Institute of Technology, 
Cambridge, Mass., U.S.A., and President of the American 
Society of Metals, has been awarded the honorary degree 
of Doctor of Metallurgy of the University of Sheffield in 
recognition of his distinguished work in iron and steel 


research 








BOOKS RECEIVED. 


Laérm- und Erschiitterungsabwehr im Hochbau. Eine 
Vortragsreihe fiir Baufachleute. Edited by Dr.-Ine. 
Dr. W. Zetier. Berlin: V.D.1.-Verlag, G.m.b.H. 


[Price 4-50 marks.] 

Design and Cost Estimating of all Types of Merchant and 
Passenger Ships. A Treatise. Methods of Arriving at 
Correct Proportions, Form and Power to Attain Mini- 
mum Capital Cost with Maximum Service Efficiency. 
By ALeExanpER Karr. Fourth edition, revised and 


enlarged. London: The Technical Press, Limited. 
[Price 21. 2s. net.] 

Electricité et Magnétisme. By ProresseurR GasTOoN 
JocHMANS and FERNAND Descans. Brussels: Maison 


d’Editions A. de Boeck. Paris: Librairie Polytech- 
nique Ch. Béranger. [Price 150 francs.] 

lir Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1741. Full Scale Lift, Drag 
and Landing Measurements of a Monoplane Fitted 
with a Zap Flap. By E. T. Jongs, J. COHEN and P. A. 
Hvurron. [Price 4s. net.] No. 1758. The Vibration of 
jirscrew Blades with Particular Reference to Their 
Response to Harmonic Torque Impulses in the Drive. 
By B. C. Carrer. [Price 5s, 6d. net.] No. 1770. 
The Behaviour of a Pitot Tube in a Transverse Total- 
Pressure Gradient. By A. D. Youne, and J. N. Maas. 
[Price 2s. 6d. net.] No. 1775. The Experimental 
Determination of the Bending Actions Induced by Azial 
End Constraints in a Rectangular Tube in Torsion. 
By D. WituraMs and C. B. Smrrn. [Price 3s. net.] 
No. 1776. Note on the Directional Stability of Seaplanes 
on the Water. By Dr. J. P. Gorr. [Price 2s. net.] 
No. 1777. Effect of Differences of Form on the Por- 
poising Characteristics of Two Flying Boats. By L. 
JouNsTON and W. D. Tye. [Price ls. 6d. net.] No. 
1778. Note on the Standardisation of Pitot-Static Head 
Position on Monoplanes. By 8S. B. Gates and J. Conen. 
[Price 2s. net.] No. 1780. Diffusion of Concentrated 
Loads into Monocoque Structures. By H. L. Cox, H.E. 
Smiru and C. G. Conway. [Price 2s. 6d. net.) London: 
H.M. Stationery Office. 

Theory of Statically Indeterminate Structures. 
ressors W. M. Fire and J. B. WiLBuR. 
McGraw-Hill Publishing Company, Limited. 
21s.) 

An Introduction to Workshop Practice. By P. E. Exxis. 
London: Blackie and Son, Limited. [Price 4s. net.] 

Heat and Thermodynamics. An Intermediate Textbook 
for Students of Physics, Chemistry and Engineering. 
By Proressor M. W. Zemansky. London: McGraw- 
Hill Publishing Company, Limited. [Price 24s.] 

Institution of Engineers (India) Journal. Volume XVIII. 
lugust, 1937. Edited by the Secretary. Calcutta: 
Offices of the Institution. [Price 10 rupees.] 

Laboratoriumsbuch far Gaswerke und Gasbetriebe aller Art. 
Part 1. Untersuchung fester und flissiger Stoffe. By. 
Dr. F. Scruster. Halle (Saale): Wilhelm Knapp. 
[Price outside Germany, 8°70 marks.) 

tnalytische Methoden und Tabellen far die Oberwachung 
und den Betrieb der Benzolfabrik von Kokereien und 
Gaswerken. By Dr. ADOLF JENKNER. Halle (Saale): 
Wilhelm Knapp. [Price outside Germany, 5°48 marks.] 

Mines Department. Safety in Mines Research Board. 
Paper No. 99. High-Speed Cameras for Measuring the 
Rate of Detonation in Solid Explosives. By W. PAYMAN, 
W.C, F. SHerHerp and D. W. WoopHeap. London : 
H.M. Stationery Office. [Price 2s. net.] 

Department of Overseas Trade No. 686. Report on 
Economic and Commercial Conditions in Cuba. By 
L. Barnett and W. H. Bunsury. August, 1937. 
London: H.M. Stationery Office. [Price 9d. net.] 

Department of Scientific and Industrial Research. Water 
Pollution Research. Technical Paper No. 10. Survey 
of the River Tees. Part 111. The Non-Tidal Reaches 
Chemical and Biological. By Dr. R. W. BurcHer, 
Dr. J. LonGwewt and F. T. K. Penretow. London : 
H.M. Stationery Office. [Price 12s. 6d. net.] 

Magnesite as a Refractory. By A. W. Comper. London : 
Charles Griffin and Company, Limited. [Price 4s. net.] 

Report of the Commissioner for the Special Areas in Scotland 
for the Period 7th July, 1936 to 31st August, 1937. 
London : H.M. Stationery Office. [Price ls. 3d. net.] 

Report of the Commissioner for the Special Areas in England 
and Wales for the Year Ended 30th September, 1937. 
London : H.M. Stationery Office. [Price 3s. 6d. net.] 

ilternating Current Electrical Engineering. By Puxtvip 
Kemp. London: Macmillan and Company, Limited. 
[Price 15s.] 

University of Illinois. 
Bulletin No. 296. 
on Illinois Streame. 


By Pro- 
London : 
[Price 


Engineering Experiment Station. 
Magnitude and Frequency of Floods 
By Proressor G. W. PICKELs. 

Urbana, Ill., U.S.A. : Engineering Experiment Station, 

University of Illinois. [Price 70 cents.] 

The Association of Engineering and Shipbuilding Draughts- 
men. Epicyclic Gearing. By R. McCrar. London : 
The Draughtsman Publishing Company, Limited. 
[Price 2s. net.] 

The Internal Combustion Engine. Volume Il. By Dr. D.R- 
Pye. Second edition. London: Oxford University 
Press (Humphrey Milford). [Price 15s. net.] 

Mechanical World Year Book, 1938. Manchester : 
Emmott and Company, Limited. [Price ls. 6d. net.] 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting th« 
reference numbers given. 


Transformer, 50 kVA, together with one high-tension 


switch and one low-tension switch. Public Works 
Department, Pretoria, South Africa; December 30 
(T.Y. 28,691 /37.) 

Oil Circuit Breakers, two banks, low-tension, and 


Public Works Depart 


8,750 ft. of underground cable. 
December 30. (T.Y 


ment, Pretoria, South Africa ; 
28,699/37.) 


Steel Spans, ten, for railway bridge. Argentine Stat« 


Railways, Buenos Aires ; December 22. (T.Y. 
28,705 /37.) 

Copper Aerial Cable, hard-drawn, triple-braided 
State Electricity Commission of Victoria, Australia ; 


(T.Y. 28,804/37.) 

Galvanised Steel Wire, stranded, 10 miles. Post and 
Telegraph Department, Wellington, N.Z.; February 10, 
1938. (T.Y. 28,843/37.) 

X-Ray Apparatus, four-valve unit, including trans- 
former, switch, controls, measuring instruments, cables, 
the whole output to be mounted on a movable trolley. 
The apparatus is for veterinary service at the Serum 
Institute, Abbassia. Ministry of Agriculture, Section of 
Stores, Purchases and Workshops, Dokki, Egypt ; Janu- 
ary 8, 1938. (T. 28,788/37.) 


January 11, 1938. 








CONTRACTS. 


Messrs. Dorman, LonG anp Company, L«IMITED, 
Zetland-road, Middlesbrough, have received a contract 
from the London Passenger Transport Board, 55, Broad- 
way, Westminster, London, 8.W.1, for a new bridge to 
carry the Hammersmith and City Railway Line ove1 
Ladbroke Grove. The new structure will be of the all 
welded plate-girder type and will have a skew span of 
approximately 60 ft. The main girders will be brought 
to the site completely welded, and the cross girders will 
be welded to the main girders on the site. 

Messrs. VAUXHALL Motors, Limirep, Luton, Beds., 
have secured an order from the Government of Afghanis- 
tan for 488 Bedford 3-ton lorries, to be used for conveying 
cotton grown in the Nazara-Shariff district of North- 
Eastern Afghanistan to Peshawar, the rail head in India. 
whence it will be despatched to the Port of Karachi for 
shipment. The lorry journey will be made over the most 
primitive roads and will take from 7 days to 10 days. 

Messrs. EpGar ALLEN AND Company, LIMITED. 
Imperial Steel Works, Sheffield 9, have received from 
Messrs. The Buell Combustion Company, Limited, 
London, orders for four large Buell (Bittner system) 
rotary driers, and from Messrs. The Allis-Chalmers Manu- 
facturing Company, Limited, London, an order for 
two McCully gyratory crushers. A large order for 
rotary driers for export has also been received. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


The Welsh Coal Trade.—Operation remained on a dis 
appointing scale on the Welsh steam coal market 
throughout the past week. Customers, both at home and 
abroad, continued to display only a very meagre interest 
in the forward loading positions and made purchases only 
in respect of their immediate bare requirements. In spite 
of this, however, a firm tone was maintained as most 
concerns were still well placed with orders and produc 
tions at the mines moved off steadily. Some of the more 
popular small and sized kinds were extremely scarce 
and consequently commanded high figures, but usually 
the supply exceeded the demand. As usual at this tim: 
of the year, however, it was expected that a number of 
large contracts would be expiring within the next few 
weeks, and that buying would be on a better scale than 
for some time past. During the week, the Argentine Navy 
were inquiring for about 30,000 tons of large coals for 
early delivery at Buenos Aires. The French Navy wer 
also in the market for three cargoes for delivery at Brest, 
while the Jamaica Railways were also inviting offers 
The heavy fogs experienced in the Bristol Channel 
during the earlier part of the week delayed shipping and 
consequently slowed down operations at the docks. 
Nevertheless deliveries abroad under past bookings were 
later resumed on a brisk scale. Ample supplies of the 
large qualities were freely available, but supplies of the 
best grades were not excessive, and prices were firmly 
maintained. Some of the second qualities were not 80 
comfortably placed, however, though values were unal 
tered. The difficulty in arranging cargoes of the washed 
small descriptions was still as pronounced as ever and 
the limited quantities available commanded high figures 
Among the sized sorts, dry nuts, peas and beans provided 
the feature. Throughs were quietly steady. The demand 
for patent fuel was still brisk and quotations were well 
upheld. 

Iron and Steel Trade.—Although fresh business was !es§ 
active in the iron and steel and allied industries of South 
Wales and Monmouthshire during the past week, most 
works were still busily engaged in fulfilling orders already 
in hand. Most concerns were heavily committed for 
some months ahead and the tone was consequent’) 
firm. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—According to the official monthly 
record of the Sheffield Chamber of Commerce, local steel 
output continues to expand, and the state of order books 
gives rise to the belief that activity will be continued for 
a longtime. There is a great deal of work on the books 
of Sheffield and district steel firms, and even those 
which have no concern with armaments have, in some 
instances, sufficient orders to occupy two years. The 
work of completing the re-equipment of armament 
departments is being pushed forward. The latest official 
statisties show that Sheffield is turning out 150,000 tons 
of steel per month. The aggregate for the first nine 
months of this year—1,337,500 tons—exceeded by 
169,700 tons the aggregate for the same period last 
year. Conditions in the raw and semi-finished steel 
branches are exceptionally active, and all available 
furnaces are operating to capacity. Business in the heavy 
machinery and engineering branches is in excess of that 
of a year ago. Contracts are coming to hand in increas- 
ing numbers. Messrs. Edgar Allen have installed, for 
the secondary hardness treatment of high-speed steel 
tools, a new electrical steel-tempering furnace, which 
provides closer control of temperature and reduces the 
possibility of error to a minimum. The furnace is of the 
“ Efeo ” vertical forced-air circulation type. The auto- 
matic temperature control includes a control thermo- 
couple working in conjunction with a Cambridge poten- 
tiometric regulator. A two-point Cambridge thread 
recorder is also fitted. An expanding trade is reported 
in the production of all types of railway rolling stock. 
Those fiirms which specialise in electrical equipment, 
including electric locomotives and motors, have good 
order books. The tool trades are also busy. Engineers’ 
small tools, including files, saws, rasps, hacksaws and 
blades, twist drills, and precision tools are in active 
demand. 

South Yorkshire Coal Trade.—Export business shows 
littleimprovement. Foreign buyers are ordering sparingly. 
Inquiries, though larger in number than a month ago, 
are yielding few orders. Supplies of steam coal are 
good, while a bigger tonnage of best hards and second- 
ary grades is on offer. The inland position is active. 
Industrial requirements continue heavy. Steam coal is 
a good market. Electricity undertakings are buying 
small coal heavily, while coke works have increased their 
orders. The house-coal market has taken on a seasonal 
appearance. Orders are more numerous, and house- 
holders show a freer disposition to lay in stocks. Foundry 
and furnace coke continue steady. Quotations are : 
Best branch hand-picked, 28s. to 29s. 6d.; best South 
Yorkshire, 25s. 6d. to 27s. 6d.; best house, 228. to 24s. ; 
best kitchen, 19s. 6d. to 21s.; best Derby selected, 
24s. 6d. to 25s. 6d.; best Derby seconds, 22s. to 24s. ; 
best Derby brights, 20s. 6d. to 22s.; best large nuts, 
_ 6d. to 20s. 6d.; and best kitchen nuts, 18s. 6d. to 
9s, 








THE Coat IypustRy IN PoLanp.—The output of coal 
in Poland during the first nine months of 1937 amounted 
to 26,295,000 tons, against 20,559,000 in the correspond- 
ing period of 1936. The difference of 5,736,000 tons 
represents an increase of 27-9 per cent. 


_THe QveEeEn’s Hotet, LEEps: ADDENDUM.—The 
Vee-belt drives forming so prominent a feature of the 
air-conditioning and ventilating plant at the Queen’s 
Hotel, Leeds, described in our issue of November 26 
(page 585, ante), were supplied by Messrs. J. H. Fenner 
and Company, Limited, Hull. 


Tae Oxrorp Farmine ConreRENCE.—In view of the 
interest aroused by the two Conferences already held, 
it has been decided to establish as an annual event the 
Oxtord Farming Conference, which is held under the 
joint auspices of the School of Rural Economy, the 
Agricultural Economies Research Institute, and the 
Institute of Research in Agricultural Engineering of 
the University of Oxford. At the same time, it has been 
decided that, in future years, the Conference shall not 
be confined to mechanised farming, but shall provide a 
common meeting ground for farmers, research workers, 
and others, at which any subjects of particular interest 
to British agriculture may be discussed. The next 
Conference will be held from January 4 to 7, 1938, and 
will deal mainly with the maintenance of fertility, with 
special reference to the Government’s new agricultural 
poliey and to the control of weeds and pests. Further 
particulars concerning the Conference and its work 
may be obtained from the Conference Secretary, 10, 
Parks-road, Oxford. 


lae INstirution or Civiz. ENGINEERS. Among the 
awards made by the Council of the Institution of Civil 
Engineers in respect of papers presented during the 
19 6-37 session were a Telford Gold Medal to Mr. D. M. 
W itson, a James Watt Gold Medal to Sir Noel Ashbridge, 
the Coopers’ Hill War Memorial Prize to Mr. J. Guthrie 
Brown, Telford Premiums to Mr. A. H. Naylor, Dr. 8. F. 
Dorey, Mr. F. W. A. Handman, Mr. C. L. Howard 
Hun phreys, Mr. G. E. Howorth, Mr. B. W. Huntsman, 
Dr. L. R. Wentholt, Professor 8. M. Dixon jointly with 
Mr. G. FitzGibbon and Dr. M. A. Hogan, Professor A. J. 
re  Pippard jointly with Mr. E. Tranter and Miss L. 
smitty, Mr. A. J. Dean, Dr. W. H. Glanville jointly with 
Mr. F. G. Thomas, Mr. J. C. Richards, and Mr. R. 
~ ‘euson, and Trevithick Premiums to Mr. D. A. Stewart, 
Mr. E. N. Webb, and Professor B. L. Goodlet. The 
special thanks of the Institution were tendered to Mr. R. 
Carpmael and Major F. C. Cook, who were ineligible, as 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is still great shortage 
of supply of Cleveland pig, and the announcement that 
a furnace making other iron is about to be transferred 
to the production of Cleveland qualities is welcome. 
The promised enlarged output is unlikely to provide any 
tonnage for the market, as makers have still considerable 
arrears of delivery to deal with. Foundry owners 
continue to use substantial quantities of Continental iron, 
and have contracts running for several thousand tons of 
Belgian and French material, but hesitate to place further 
orders for foreign products, as such action may jeopardise 
obtaining supplies of local makes, producers of which 
are granting a rebate to loyal customers. There is, 
however, virtually no saleable Cleveland pig for delivery 
this year, and notwithstanding forthcoming increased 
output, a continuation of supplementary supplies from 
other iron-producing centres at home and abroad appears 
to be essential in order to assure regular activity at 
foundries. For delivery beyond the end of the year, 
fixed prices of Cleveland pig are based on No. 3 quality 
at 109s., delivered to North-Eastern areas, less 5s. rebate 
to consumers, who undertake to use Cleveland iron only, 
Hematite—The heavy make of East-Coast hematite 
brands ‘of iron enables producers to cover the large 
current .needs for domestic purposes, and to reduce old 
delivery obligations to merchants by transferring to 
them moderate tonnage which second hands had pur- 
chased for shipment to the Continent, and whose cus- 
tomers abroad have been, in many cases, unable to cover 
their requirements by drawing from other sources. 
Export contracts made by second hands were due for 
completion a considerable time ago, but the iron was 
purchased at much below present market values, and 
merchants are not. likely to experience difficulty in 
disposing of parcels now coming under their command, 
at a substantial profit. They have had, however, to 
buy a certain amount of dear foreign and British iron 
to ap , to some extent, the persistent clamouring 
for supplies by old and valued overseas customers. The 
expected 10s. per ton advance in prices of East-Coast 
hematite has been made, and raises quotations for home 
consumption to the equivalent of 133s. for No. 1 descrip- 
tion. Producers are unwilling to make sales for delivery 
before the New Year, as the change in price becomes 
operative from January 1. 

Basic Iron.—There is no marketable local basic iron. 
The whole of the output is absorbed by makers’ own 
adjacent steel works. 

Foreign Ore.—Conditions in the foreign ore trade still 
restrict new business to very narrow limits, but the 
easier state of the freight markets have facilitated 
deliveries, and recent imports have been regular and 
heavy. Unloadings on Tees-side during November 
reached 271,348 tons, as compared with 173,912 tons in 
October. 

Blast-Furnace Coke-——The heavy make of Durham 
blast-furnace coke is well taken up, mainly for local use. 
Values are hardly so strong as of late, but are not quotably 
changed, recognised prices standing at the level of good 
medium qualities at 42s. delivered to Tees-side works. 
The heavy make is passing steadily into use, mainly at 
yocal furnaces. 

Manufactured Iron and Steel.—The heavy make of semi- 

finished and finished iron end steel is still insufficient to 
cope with customers’ ceaseless calls for larger supplies. 
Local producers of steel semies are contributing their full 
output, and imports of Continental material continue to 
increase, but re-rollers still complain of inadequate 
supplies. The tightness in finished steel is un- 
relieved, but the fixing of prices over the whole of 
1938 has been followed by the arrangement of a few 
contracts for delivery, to home firms, in the second half 
of next year. There is an absence of any indication of re- 
sumption in export buying, but makers have considerable 
arrears of overseas shipments to overtake, and loadings 
for distant destinations continue large. Principal 
market quotations for home trade are: Common iron 
bars, 13/1. 5s.; steel bars, 111. 98.; soft steel billets, 
7l. 17s. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 18s. ; steel ship, bridge and tank 
plates, 111. 88.; steel angles, 111. 0s. 6d.; steel joists 
111. Os. 6d.; Tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141. 2s. 6d.; black sheets, 
No. 24 gauge, 15/. 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 191. 10s. 
Scrap.—Heavy steel and machinery metal are in 
demand, the former at 69s. for No. 1, and 67s. for No. 2 
quality, and the latter at 90s., but other descriptions of 
scrap are in little request. Heavy cast-iron is quoted 
85s., and light cast-iron, 65s. 








InstTITUTION OF NAvAL ArcuiTects.—The date of 
the opening of the next annual meeting of the Institution 
of Naval Architects will be Wednesday, April 6, 1938. 
The Council will be pleased to consider papers on subjects 
relating to naval architecture or marine engineering, 
and offers and suggestions should be sent in by the end 
of the present year, preferably before December 17. 
An international conference is being arranged jointly 
with the Institute of Marine Engineers, in which it is 
expected that a number of foreign societies will parti- 
cipate. The Conference will take place in London on 
June 16, 17, and 18, 1938, and will be followed by parti- 
cipation in the International Engineering Congress, to 
be held in Glasgow, from June 21 to 24. A section 








members of Council, to receive awards. 


of the Congress will be devoted to naval architecture. 





NOTICES OF MEETINGS. 


Nortu-East Coast InstiruTion OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘ Motor Coasters of Restricted 
Draught and Their Equipment,” by Mr. C. H. D. Rogers. 

INSTITUTION OF MECHANICAL ENGINEERS.— Western 
Branch: To-night, 7 p.m., The Merchant Venturers’ 
Technical College, Bristol. ‘* Paper-Mill Plant,’’ by 
Mr. W. H. Orr. Scottish Branch ;: To-night, 7.30 p.m., 
Robert Gordon’s College, Aberdeen. “The Training 
of Personnel for Industry,” by Dr. A. P. M. Fleming. 
Saturday, December 4, 7.15 p.m., The Technical College, 
Dundee. ‘“ Raising of the German Fleet at Scapa,” 
by Mr. T. McKenzie. North-Eastern Branch: Monday, 
December 6, 6 30 p.m., The Mining Institute, Newcastle- 
upon-Tyne. ‘* Modern Cast Irons and their Application 
in Engineering Practice,’ by Mr. A. Campion. Yorkshire 
Branch: Thursday, December 9, 7.30 p.m., The Hotel 
Metropole, Leeds. Address by the Chairman of the 
Branch, Mr. A. Roebuck. Institution: Friday, Decem- 
ber 10, 6.30 p-m., Storey’s-gate, Westminster, 8.W.1. 
Informal Meeting. Discussion on “‘ Metal Fractures and 
What They Tell Us,” to be introduced by Dr. G. A. 
Hankins. 

Roya ILystrrution.—-Monday, December 6, 5 p.m., 
21, Albemarle-street, W.1. General Meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Mersey and 
North Wales (Liverpool) Centre : Monday, December 6, 
7 p.m., The University, Liverpool. ‘“ Modern Systems 
of Multi-Channel Telephony on Cables,” by Colonel 
A. 8. Angwin and Mr. R. A. Mack. Jnstitution : Monday, 
December 6, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on ‘“* The Human 
Challenge to Technical and Industrial Changes,’ to be 
opened by Mr. L. W. Phillips. North Midland Centre : 
Tuesday, December 7, 7 p.m., The Hotel Metropole, 
Leeds. ‘The Examination and Recording of the 
Human Electrocardiogram by Means of the Cathode-Ray 
Oscillograph,” by Mr. D. Robertson. Hampshire Sub- 
Centre : Wednesday, December 8, 7.30 p.m., The Muni- 
cipal College, Portsmouth. ‘‘ Modern Receiving Valves : 
Design and Manufacture,” by Dr. M. Benjamin, Mr. C. W. 
Cosgrove and Mr. G. W. Warren. Dundee Sub-Centre : 
Thursday, December 9, 7.30 p.m., University College, 
Dundee. “ Layout and Rupturing Capacity of Pro- 
tective Devices in Motor Circuits,”’ by Mr. J. O. Knowles. 
Meter and Instrument Section: Friday, December 10, 
7 p.m., Savoy-place Victoria-embankment, W.C.2. 
“ Organisation of a Meter Test Department of a Large 
Supply Undertaking, with Special Reference to the 
Meters Act, 1936,” by Mr. C. W. Hughes. 

IRON AND STEEL INstirutTE.— Middlesbrough : Monday 
December 6, 7.30 p.m., The Cleveland Scientific and 
Technical Institute, Corporation-road, Middlesbrough 
Joint Meeting with THE CLEVELAND INSTITUTION OF 
ENGINEERS. “* Hot Metal Practice in Five Melting Shops 
on the North-East Coast,”” by Mr. W. Geary. Newport 
Saturday, December 11, 6.30 p.m., The Technical College, 
Newport. Joint Meeting with Members of other Societies. 
“ The First Report of the Ingot Moulds Sub-Committee,” 
forming Section V1 of the * Seventh Report on the Hetero- 
geneity of Steel Ingots,” to be introduced by Messrs. 
R. H. Myers and J. G. Pearce. 

INSTITUTION OF CiviL ENGINEERS.— Tuesday, Decem 
ber 7, 6 p.m., Great George-street, Westminster, 8.W.1. 
* Air Raids as They Affect the Work of the Civil Engi- 
neer,”’ by Colonel William Garforth. Newcastle-upon- 
Tyne and District Association: Tuesday, December 7, 
7.30 p.m., The North of England Institute of Mining and 
Mechanical Engineers, Westgate-road, Newcastle-upon- 
Tyne. Lecture on ‘The Boulder Dam,” with film. 
Birmingham and _ District Association: Thursday, 
December 9, 6 p.m., The James Watt Memorial Institute, 
Birmingham. Joint Meeting with the West Midland 
District of Tue InNstrruTion oF MuNICcIPAL AND CouNTY 
ENGINEERS. “ Road Design and Road Safety,” by Major 
F. C. Cook. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
December 7, 7.45 p.m., The Royal Society of Arts, 
18, John-street, Adelphi, W.C.2. “ The Effect of National 
Co, ditions on Automobile Design in Great Britain,” 
by Mr. Maurice Platt. Manchester Centre : Wednesday, 
December 8, 7 p.m., The Engineers’ Club, Manchester. 
“The Influence of Law on Design,’’ by Major E. G. E. 
Beaumont. Bristol Centre: Thursday, December 9, 
7 p.m., The Merchant Venturers’ Technical College, 

ristol. ‘*‘ The Effect of National Conditions on Auto- 
mobile Design in Great Britain,” by Mr. Maurice Platt. 

Instirute oF Mertais.—London Local Section : 
Thursday, December 9, 7.30 p.m., The Society of Motor 
Manufacturers and Traders, Limited, 83, Pall Mall, 
S.W.1. Joint Meeting with the London Branch of Tur 
InstTiITUTE OF British FOUNDRYMEN. “* Magnesium 
Casting Alloys,” by Mr. A. J. Murphy. 





For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








BritisH STANDARD UNDERFEED ScrREW-TyPe STOKERS. 
—A specification issued by the British Standards Associa- 
tion, 28, Victoria-street, London, 8.W.1, and designated 
No. 749-1937, deals with screw-type underfeed stokers, 
and is applicable to units rated up to 300 Ib. of solid 
fuel per hour. Although primarily intended for use in 
conjunction with domestic and central-heating boilers of 
a sectional type, it is suitable for all applications, with 
the exception of metallurgical and other high-temperature 
furnaces. The publication, the price of which is 28. 2d. 
post free, includes requirements in regard to coal hopper, 
conveyor, motor, &c., together with important details 
in regard to performance and rating. 
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GAS AND COKE PLANT AT WESTON-SUPER-MARE. 


MESSRS. WOODALL-DUCKHAM VERTICAL RETORT AND OVEN CONSTRUCTION COMPANY (1920), LIMITED, LONDON. 


(For Description, see Page 623.) 
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LAUNCHES AND TRIAL TRIPS. | 

** Detane."'—Single-screw cargo and passenger motor- ENGINEERING’ 
ship for the South American service to Brazil and the 
Argentine ; two-cycle, doubile-acting, Harland-B. & W. ‘“* BROOMDALE.’’——-Single-screw oil-tank motorship ;; Glasgow, for Messrs. British Tanker Company, Limited, 
Diesel engine. Launch, October 21. Main dimensions, | single-acting, four-cycle, airless-injection six-cylinder | London. 
456 ft., by 62 ft., by 37 ft.9 in. Built and engined by | Diesel engine. Trial trip, November 3. Main dimen- “* TESTBANK.”’ Single-screw cargo steamer ; triple- 


Messrs. Harland and Wolff, Limited, Queen's Island, | sions, 463 ft., by 61 ft. 6in., by 34 ft. Built and engined expansion engine. Trial trip, November 9. Main dimen 
Belfast, to the order of Messrs. Lamport and Holt Line, | by Messrs. Harland and Wolff, Limited, Belfast, to the | sions, 439 ft. 3 in., by 56 ft. 8 in., by 36 ft. 7 in. Built 





Limited, Liverpool. order of Messrs. British Tanker Company, Limited, and | and engined by Messrs. John Readhead and Sons, Limited. 
Crry or Bompay.—Single-screw cargo steamer for | Shortly to be handed over to the Admiralty for service | West Docks, South Shields, to the order of Messrs. Andrew 

service between the United Kingdom and India; Par- | ® ® Royal Fleet Auxiliary. Weir and Company, London. 

sons impulse-reaction turbines with single-reduction ‘“ British Securiry.'’—Single-screw oil-tank motor- Barces.—Three steel swim barges, each to carr! 

gearing Trial trip, October 28. Main dimensions,| ship; single-acting, four-cycle, airless-injection six-| 170 tons. All launched in recent weeks. Main dimer 


455 ft., by 59 ft., by 34 ft. Built by Messrs. Barclay,| cylinder Diesel engine. Launch, November 4. Main | sions, 79 ft. 6 in., by 20 ft., by 7ft.6in. Built by Mess: 
Curle and Company, Limited, Whiteinch, Glasgow, for | dimensions, 463 ft., by 61 ft. 6 in., by 34ft. Built and | Harland and Wolff, Limited, North Woolwich, Londo: 
Messrs. Ellerman Lines, Limited, Liverpool engined by Messrs. Harland and Wolff, Limited, Govan, | E.16, for Messrs. Wm. Cory and Son, Limited, Londo: 
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REFRIGERATING PLANT; DHIBBAN AERODROME, IRAO. 
BY MESSRS. THE LIVERPOOL REFRIGERATION AND ENGINEERING COMPANY, LIMITED, ENGINEERS, WARRINGTON. 


(For Description, see Page 619.) 
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THE BY-PRODUCT COKING 
INDUSTRY. 

THE recent annual meeting of the Coke Oven 
Managers’ Association provided an opportunity of 
considering the important progress that is being 
made in that industry in this country, and of the 
problems that await it. Mr. G. W. J. Bradley 
delivered a highly constructive Presidential Address 
which dealt with the more pressing problems 
awaiting solution. Partly technical and_ partly 
within the sphere of business re-organisation, they 
require, to understand them, a consideration of the 
unusual conditions obtaining within the industry. 

By-product coke ovens, by reason of their origin, 
came to be regarded as ancillary plant to the colliery 
or blast-furnace, and it is difficult to see how any 
change in this attitude can come about with regard 
to plant situated at iron and steel works, the capital 
value of the coking installation being a minor part 
only of the whole works; while the purpose of the 
plant is no more than to provide the coke and gas 
required as fuel in the highly skilled and important 
metallurgical operations. Unless the steel works 
owns its own collieries, the output of its coke ovens 
must always be regulated to suit pig-iron production. 
An important feature of the present situation is 
that there is an increasing tendency to situate coke 
ovens at the furnaces, and there seems to be a distinct 
possibility that at some future date but little blast- 
furnace coke will be produced in colliery-owned 
coke ovens. The colliery-owned coke ovens are not 








necessarily dependent upon the requirements of the 
iron-masters for maintaining their output, although 
they have generally been so in the past, and this 
for various reasons, one being that coal-owners who 
possess coke ovens have cultivated the domestic and 
minor industrial coke market, which for convenience 
may be termed the “gas coke”’’ market. The 
formation of the Coke Oven Managers’ Association, 
some twenty-two years ago, accelerated the move- 
ment that was already then beginning in the 
direction of greater scientific control of the process. 
By slow degrees it is now becoming recognised that 
the by-product coking industry, though based on 
the collieries, is better considered as an independent 
entity, to be controlled by the colliery directorate, 
rather than by the colliery management. Thus, it 
would realise the view expressed by Lord Cadman 
when delivering his presidential address before the 
Institute of Fuel in 1935, that the coal industry 
should own the ancillary industries utilising coal, 
and not leave the profit of coal processing to others. 
When speaking of the coke-oven “ industry ” from a 
business angle, therefore, we use a term which now 
possesses a definite implication, and which largely 
refers to the whole product from colliery-owned 
ovens, and to that portion of the product of iron- 
works ovens that is not used for the blast furnace. 
From a technical angle, however, the phrase refers 
to every coke oven in the kingdom. 

The coke-oven industry has since the war been 
faced with two essential problems, which have both 
arisen as a result of changed economic conditions. 
The collapse of the furnace-coke market, and the 
total disappearance of sulphate of ammonia as a 
valuable by-product, caused the construction of new 
coke ovens to become unprofitable, particularly in 
view of the heavy rise in the cost of construction, due 
largely to technical improvements and mechanisa- 
tion. Many works also closed down because markets 
were not available for the coke, and all had to go on 
reduced output. The result was two-fold. The 
coke ovens for the first time entered the gas-coke 
market, and since new construction virtually ceased 
for many years, in time the plant of the industry as 
a whole became out of date. To deal first with the 
latter problem—that of bringing the plant technic- 
ally up to modern standards—it is evident that for 
such work capital was essential on a large scale. 
Only when trade improved did this become possible. 
The past four years have now seen great construc- 
tional activity. 

Actual details for the current year are not 
yet available, but in the three years preceding 
January | last, ovens of a capacity of 21,000 tons 
of coal per day had been ordered, of which 8,500 tons 
represented altogether new construction, while the 
balance represented replacement of existing ovens 
by modern plant. Some 60 per cent. of this total 
tonnage represented ovens built at steel works, and 
there remains thus much reconstruction yet to be 
carried out at collieries. It is an interesting fact 
that two major reasons have encouraged the building 
of coke ovens in the past, which do not operate 
to-day. Much of the fuel used in blast furnaces 
was coal, and even so late as 1915 the proportion 
was 2} million tons of coal to 9} million tons of 
coke. In 1936 this had changed to 82,900 tons 
of coal to nearly 9 million tons of coke. Moreover, 
in 1913, no less than 45 per cent. of our total furnace 
coke production was made in beehive or other forms 
of non-recovery ovens, while in 1935 the proportion 
was no more than 2-1 per cent. The high capital 
cost of modern plant has caused the operation 
of new plants to be largely uneconomical unless they 
can operate at a high output throughout, and, as a 
subsidiary, unless a profitable use can be found for 
the gas. Obviously, it has become necessary for the 
colliery-owned coke ovens to find some means of 
becoming independent as regards output of iron and 
steel trade fluctuations. Hence the careful cultiva- 
tion of the gas-coke market. 

The gas-coke market has its own peculiarities, one 
of these being that a few years ago it was so small 
as to be virtually non-existent. This state of affairs 
was, however, remedied by the London gas com- 
panies, who formed an association to encourage 
sales, the method employed being that of advising 
possible users by means of a strong technical staff. 
This body has now been merged into the London 
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and Counties Coke Association, which controls the | PROGRESS IN THE SPECIAL AREAS. 


sale of gas coke, and also, through the merchants, 

of oven coke disposed of in the South of England| Sixck 1934 a good deal of most useful work has 
for non-metallurgical purposes. So successful have | been done, often under difficult circumstances, in 
been the efforts of this organisation that domestic |an attempt to relieve conditions in the Special 
coke-burning appliances are being installed to the | Areas, a term which is by now so generally familiar 
extent of requiring some 600,000 tons of additional | 48 to require no further elucidation. The principal 
coke each year. This result has been achieved by | inspirer of these efforts has been Sir Malcolm 
the gas industry, unsupported by the coke-oven | Stewart who, as Commissioner for England and 
industry, although the latter has reaped at least as | Wales, performed his arduous task not only with 
much profit as the former. It seems clear that the | energy, but with a refreshing lack of convention. 
time has now come when the gas-coke market |The result was that when Sir George Gillett took 
requires to be properly organised by the united | over the work a year ago, he found both a going 
action of all producers; a further argument in | administrative concern and the outline of a future 
favour of such a step is that a wider, united, sales | policy. The basis of this policy is that induce- 
organisation should increase the rate at which coke | ments should be offered to new undertakings to 
sales increase, with, incidentally, an important jestablish their factories in the Special Areas, and 
influence upon the condition of the atmosphere. | should at the same time be deterred from adding 
The gas industry is actually taking steps in this | to the congestion of more happily-placed districts, 
direction by organising itself regionally, but the | notably that conveniently known as London. The 
process is far from completed. Similarly, the coke- | Government, while adopting the first suggestion, 
oven industry is organising itself regionally, and | have appointed a Royal Commission, to consider the 
steps have been taken to bring about discussions | second and more difficult proposal, and, though it 
between the two interests. The outlook appears to | 's to be hoped that from their deliberations a definite 
be hopeful for the formation of a comprehensive policy will emerge, at the moment matters are 





organisation combining both the marketing and 
Much of the work has been| 
accomplished this year, and some of the more | 
important steps were only taken as recently as last | 
October. 


producing sides. 


The Durham and East Yorkshire gas and coke- | 
oven interests have a “ gentleman's agreement ” to | 
avoid under-cutting and to organise markets which 
undertaking in the area. The | 
remainder of Yorkshire—-the largest domestic coke- | 
is controlled as regards oven | 


embraces every 


producing district 
coke by a binding legal agreement, and it is likely | 
that the gas undertakings in this area will join in. | 
Notts and Derby coke-oven owners operate under | 
a “gentleman’s agreement.”” The Durham and | 
Yorkshire owners have a coke co-ordinating com- | 
It is possible that these arrangements may } 
but this will | 


mittee. 
also be extended to furnace coke, 
involve some agreement with the iron-masters. | 
The coke-oven industry is, in fact, re-organising 
itself on comprehensive lines, both technically and | 
In proportion as this re-organisation | 

particularly in | 
the industry can 
The outlook 


commercially, 
is made effective and comprehensive 
setting up technical sales bodies 

look forward to a prosperous future. 
when it is remembered that ten years 
ago the greater part of the coking plants in the | 
country were obsolete or obsolescent, and that 
nothing seemed less likely than co-operation of | 
coke-oven owners among themselves, or with the 


ims encouraging 


vas industry. 
These steps, however, will not solve the problem 


yas. There does not seem to be any 
vreat advantaye to the country if, when coal is being 
displaced in the domestic grate by smokeless fuel, 


the vas venerated in the process is to be wasted. | 


of the use of 


The yas industry is taking increasing quantities of 
coke-oven gas, but there must be a limit to this, 
and this limit is being approached under present | 
conditions. The President of the Coke Oven 
Managers’ Association believes that the solution | 
will lie with the chemical utilisation of the gas. 
lhe present situation and prospects may very well 
be summed up in his words to the effect that :| 
’ There is little move yet towards the use of internal 
cooling of vases, the separation of the constituents, 
and their conversion to useful products. Although | 
well understood now, it is probable that we shall | 
have to wait for the pioneer development coming 
from abroad. The balancing of coke 
production to suit consumption will become a 


and gas 


pressing problem, and to avoid wastage, some cheap 
and reliable method of converting varying quantities 
of surplus gas into products which can be stored in 
small bulk is required. The main difficulty in the | 
way of bringing this about is that sufficiently large | 
units are needed to be economic, and here again is 
Matters of policy regarding | 


a call for co-operation. 
petroleum, hydrogenation products, methanol and | 
so on are considerations, but the resources of the | 
country are involved in the wastage of gas which 
Proposals like that of the Fischer-Tropsch 
process need close study, since they are direct 
developments of the coking plant.” 


goes on. 


| difficulties of effecting this are fully realised. 


to some extent, in a state of transition. 

This does not, however, mean that there has been 
any cessation of important work, both as regards 
broad principles and useful detail. A study of the 
reports prepared by the Commissioner for the 
Special Areas in England and Wales and by the 
Commissioner for the Special Areas in Scotland, 
both of which were published by H.M. Stationery 
Office last week* will soon disabuse anyone of 
that idea. In fact, an increased amount of work 
is being done, and, though there are still some 
black spots, it is evident that past efforts are now 
beginning to exert a real ameliorative effect. This 
state of things has, of course, been assisted by the 
improvement in trade. 

As regards the position generally, the English 
report shows that during the twelve months under 
review there was a great improvement in the econo- 
mic position of all the Special Areas. Unemployment 
fell by 25-6 per cent., of which only a small part 
was due to transference. On the other hand, there 
were still some spots that remained untouched by 
the tide of prosperity, and the unemployed still 


|numbered 200,000, of whom about 80,000 were men 


of 45 and upwards. Many of these, too, were 


| suffering from diseases contracted through working 


in coal mines. Though undoubtedly recovery has 
been assisted by the armament programme, it is 
satisfactory to learn that the greater part of the 
improvement is due to factors independent of that 
Indeed, to a large extent it seems to have 
arisen from the successful experiment of introducing 


cause. 


| a variety of lighter industries into the areas, so that 


employment is being given to both men and women. 
These industries, moreover, are not so subject to 
violent fluctuations in times of depression as are 
those of a heavier character. 

Referring to the location of industry, Sir George 
Gillett says: “ This is a question which lies very 
near the root of the problem of the Special Areas and 
the Government cannot evade all responsibility for 
it.” It is therefore to be hoped that the delibera- 
tions of the Royal Commission on the Distribution 
of Industrial Population, to which we have referred 
above, will result in a policy that will prove of 


| lasting benefit not only to the areas themselves 


but to the country as a whole. Another vital 
problem is that of disused industrial sites. Because 
there is generally an uneconomic element in the 
work of clearance, sites are liable to remain uncleared 
for an indefinite time. It is frequently, therefore, 


|more profitable for new industries to occupy virgin 


land than that which has been previously used for 
industrial purposes. The ideal solution, however, 
would be for new industries to be established on 
sites which have already been industrialised and 
are fit for no other purpose, though the practical 


* Report of the Commissioner for the Special Areas in 
England and Wales for the Year ended September 30, 
1937. London: H.M. Stationery Office. [Price 3s. 6d. 
net.) Report of the Commissioner for Special Areas in 
Scotland for the Period July 7, 1936 to August 31, 1937. 
Edinburgh : H.M. Stationery. [Price 1/3 net.] 
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The general survey of the economic position given 
in the report shows that the total population of the 
areas fell by about 37,900 during the year, compared 
with a decrease of 23,500 during 1935-36. During 
the same period, the registered unemployed fell 
from 282,952 to 210,608, the greatest decrease being 
in South Wales, where the figures improved by over 
30 per cent. In September, 1937, there were only 
five places with a recorded percentage of unemploy 
ment of over 40 per cent., whereas 12 months earlier 
there had been eighteen such places. As was to bi 
expected, the improvement was most marked in the 
younger age groups. As indicating the change for 
the better in trade conditions, it may be mentioned 
that between August, 1934, and August, 1937, un- 
employment in the engineering industry in th 
Special Areas fell by 65-7 per cent., in the coal 
mining industry by 62-2 per cent., in the iron and 
steel industry by 55-4 per cent., and in the ship- 
building industry by 52-5 per cent. In 1936-37 the 
monthly average of persons transferred from the 
areas under official schemes was 2,349, compared 
with 2,714 in 1935-36. From this, the conclusion 
may be drawn that this policy, useful as it has been, 
is becoming a less important factor. 

The position with regard to the establishment of 
new factories in the Special Areas is, on the other 
hand, distinctly unsatisfactory. Of the 551 new 
factories inaugurated during the year, only eight 
were in these areas, although the influence of the 
Nuffield Trust, the new powers conferred by the 
Amendment Act of last year, and the establishment 
of the Team Valley and Treforest trading estates is 
beginning to make itself felt. Twenty-five factories 
have been built on these estates, and negotiations 
have been concluded for 50 more, a number of 
which are in course of construction. As regards 
letting, four factories have been leased in South 
Wales, and one each in the North-East and in 
Cumberland. A number of other projects are in 
various stages of development. These include the 
establishment of a carbide factory in South Wales, 
in addition to the hydro-electric installation for the 
same service in the Highlands, which now seems 
likely to proceed. The Government has accepted 
the recommendation that financial assistance should 
be given towards the erection of plant for extract- 
ing oil from coal, and this is now being done in 
South Wales. A considerable amount of civil 
engineering work is also being done on the North- 
East Coast, of which the development of the water 
fronts at Gateshead and Hebburn and the clearance 
of sites at Jarrow and Cyfartha may be taken as 
examples. 

The report on the Scottish Areas covers the period 
during which Sir David Hay acted as Commissioner. 
In contrast to the position in England, the popula- 
tion in these areas increased by about 3-9 per cent. 
between 1931 and 1936, compared with 2-5 per cent. 
for the whole of Scotland. Unemployment has also 
declined more markedly in the Special Areas than 
in the rest of the country, the relative figures of 
decline being 38-6 per cent. and 35-6 per cent. for 
the period from 1934 to 1937. Transference is more 
difficult in Scotland than in England, owing to the 
absence of expanding industrial centres. On the 
other hand, there are few areas which can be 
described as derelict, and everywhere great efforts 
are being made to regain former prosperity. Of the 
50 new factories erected in Scotland between 
December, 1934, and June, 1937, sixteen were in 
the Special Areas. This result is probably partly 
due to the fact that they included a considerable 
number of communities equipped with every local 
service and attractive from the points of view of 
both working and residence. 

The most intractable problem, Sir David points 
out, is the continuing unemployment in the coal 
industry, where there are still 8,000 out of work. 
This might be overcome, he thinks, by the estab- 
lishment of factories for the production of oil from 
coal and by the use by municipalities of coke-oven 
gas. The new industrial estate at North Hillingdon 
is being rapidly developed, and agreements for 
renting thirteen factories have been concluded, 
while another seventy proposals are under discus- 
sion. Other work includes the improvement of the 
navigable channel of the Clyde and the dredging 
of the River Leven. 
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NOTES. 
MEMORIAL TO GRAHAM BELL. 

THE memory of Dr. Alexander Graham Bell who, 
without injustice to other pioneers, may be described 
as the inventor of the telephone, was honoured on 
Wednesday, November 24, when a tablet on the 
house of his birth at 16, South Charlotte-street, 
Edinburgh, was unveiled by Sir George Lee, Presi- 
dent of the Institution of Electrical Engineers. In 
the course of a short sketch of Graham Bell’s life, 
Sir George said that the invention of the telephone 
was not an accident but the result of long-suffering 
work by a genius. There was no previous theory 
to guide him and he was working all the time on 
the frontiers of knowledge. A message was read 
from the Bell family expressing their thanks “ for 
this latest tribute to our beloved father”; and it 
was recalled that the freedom of the city had been 
conferred on Bell during his visit to Edinburgh in 
1920. At a luncheon following the ceremony the 
principal speech was made by Professor G. W. O. 
Howe, who said that that day they had conferred 
1 three-fold honour: they had honoured a man, 
they had honoured a city and they had honoured 
science. In Edinburgh there were many memorials 
to those who had distinguished themselves in letters, 
arts, politics and war. The memorial that had 
then been unveiled was to one who was distinguished 
in a branch of human activity in no way inferior 
to any of these. Examining the claims of others 
to the distinction of having invented the tele- 
phone, Professor Howe said that the great value 
of Bell’s invention could be judged from the violence 
of the attacks made upon it, and its soundness 
from the failure of those attacks. Mr. J. E. Kings- 
bury and Mr. Frank Gill also spoke, and a few 
words were transmitted by a replica of Bell’s 1875 
microphone. 

PoLtpHU WIRELESS-STATION MEMORIAL. 

Messrs. Marconi’s Wireless Telegraph Company, 
Limited, have erected a granite column to com- 
memorate the site of their former wireless station at 
Poldhu Cove, Cornwall; and this was inaugurated 
on Monday, November 22. Three plaques are fixed 
to the sides of the monument, one of which states 
that the Poldhu station stood 100 yards east of the 
site from 1900 to 1933. This station, it adds, was 
designed by John Ambrose Fleming and was erected 
by the Marconi Company. From it the first wire- 
less telegraph signals were transmitted across 
the Atlantic on December 12, 1901. The second 
plaque commemorates the fact that the Poldhu 
station was used for the first trans-oceanic service of 
wireless telegraphy and that when it was demolished, 
in 1933, wireless was being used for communication 
on land, at sea and in the air, as well as for direction 
finding, broadcasting and television. The third 
states that in 1923 and 1924, CharlesSamuel Franklin, 
inventor of the beam aerial, directed his short-wave 
wireless-beam transmission to Guglielmo Marconi 
on his yacht Elettra in the South Atlantic. The 
epoch-making results of these experiments laid the 
foundation of modern high-speed radio telegraphic 
communication to and from all quarters of the 
globe. The plaques were unveiled by Mr. R. N. 
Vyvyan, and he was supported by other engineers 
who had been directly or indirectly connected with 
the work done at Poldhu between 1900 and 1902. 
Mr. H. A. White, Chairman of the Marconi Com- 
pany, who presided at the ceremony, said that 
it had been a source of distress to Marconi that 
other inventors working under the auspices of the 
Company had not always received adequate recog- 
nition for the important contributions they had 
made to the development of radio telegraphy and 
radio telephony. They were therefore happy to 
feel that in giving prominence to the names of 
Fleming and Franklin they were carrying out 
Marconi’s wishes. 


Tue Crvin SERVICE aND INDUSTRY. 

\ dinner of the Institution of Professional Civil 
Servants was held at the Connaught Rooms, 
London, on Wednesday, November 24, the Presi- 
dent, Sir Richard Redmayne, K.C.B., being in the 
Chair. The toast of «« The Institution ’’ was proposed 
by the Secretary of State for Air, The Rt. Hon. 
Viscount Swinton, G.B.E., who said that it used 





to be the fashion to deprecate the Civil Service, but 
in that Service was to be found a wealth of know- 
ledge and experience, combined with a complete 
loyalty upon which Governments of every shade of 
opinion could equally rely. Though the Civil 
Service was the repository of all knowledge it was, 
perhaps, the professional civil servant who knew the 
really useful things. The relationship which 
existed between the scientific departments of the 
Government and outside industry was most impor- 
tant, and though it had been said that the outlook 
of the former was too academic, investigation 
showed that the best men in industry made the 
most use of their services. The fact that they 
worked not for one firm or industry, but for the 
whole, was helping on something that was of the 
greatest importance, namely, the pooling of research 
not only nationally but internationally. The 
‘shadow ” factories, which now had a good deal 
of substance, were another example of a successful 
partnership between the State and industry. The 
idea underlying them was that to get the best 
production the State must find the capital and 
industry the experience. In reply, Sir Richard 
Redmayne said that during the seventeen years 
that he had been President, the membership of that 
unique association had increased from 2,000 to 
13,457. It was composed of men of the most 
divergent training, who nevertheless met and 
settled their common difficulties in the best possible 
way. He was satisfied that the Institution was 
being efficiently run on the lines laid down in the 
early days, and their ever-present aim was the good 
of the public service. The toast of “The Guests ” 
was proposed by Mr. G. L. Pepler, Chairman of the 
Council. Sir Patrick Duff, Secretary, H.M. Office 
of Works, and Mr. 8. B. Donkin, President of the 
Institution of Civil Engineers, replied. 
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A Hundred Year History of the P. and O. By Boyp 

CaBLE. London : Ivor Nicholson and Watson, Limited. 

[Price 10s. 6d. net.] 

THERE are, we are credibly informed, “‘ nine-and- 
sixty ways of constructing tribal lays, And every 
single one of them is right.” It may be observed 
that tribal lays are essentially the records of 
nomadic peoples, and commonly centre on the ex- 
ploits of individuals. It is, therefore, in keeping 
with traditional custom that the author of this 
centenary history of the Peninsular and Oriental 
Steam Navigation Company, himself a nomad at 
heart and one who, by his own confession in Who's 
Who, has enjoyed “‘a very mixed career,” should 
have elected to construct it on a framework of 
personal rather than material characteristics. This 
is not to suggest that the book is of general interest 
only or that the technical side has been entirely 
ignored. There is an appendix giving leading 
particulars, types of machinery and silhouettes of 
every P. & O. ship from the original William Fawcett 
of 1829 to the Stratheden, now within a week of her 
trial trip; a second appendix outlines the evolu- 
tion of naval architecture and marine engineering 
during the century, as represented by the company’s 
ships; and yet a third records the growth of its 
capital from the 1,000,000/. authorised in the Charter 
of 1840 to the many millions of the present day. 
The segregation of these details in appendices, how- 
ever, clearly indicates their subordinate relation 
to the main narrative, which is written—and, 
indeed, arranges itself—around the outstanding 
personalities of four men: Arthur Anderson, 
Lieutenant T. F. Waghorn, R.N., Sir Thomas 
Sutherland and Lord Inchcape. 

Anderson, if not of his own initiative the founder 
of the Peninsular services, was the driving force 
which built them up, and within twenty years 
extended them to Egypt, India (hence the ‘“‘Oriental” 
in the company’s name) and so to China and Aus- 
tralia. Waghorn organised the remarkable over- 
land transport system by which mails, passengers, 
freight and even bunker coal were transferred be- 
tween the Mediterranean and the Red Sea before the 
Suez Canal was opened in 1869. Sutherland opened 
up the trade with Japan (only to wonder, forty 








years later, whether he had been wise or foolish 





in so doing) and, brought back to London by one 
of the last executive decisions of the aged Anderson, 
steered the company through the severest crisis 
of its career in the years immediately following the 
opening of the Canal, and through another, only 
slightly less critical, in the early ‘eighties. Under 
Lord Inchcape, as is well known, was developed the 
policy of association with other companies which has 
resulted in the immensely widened sphere of present- 
day operations. 

The story of the difficulties encountered and over- 
come is vividly told, and includes a wealth of autho- 
ritative historical detail, but it is to be regretted 
that more prominence was not given to technical 
developments in the ships themselves and especially 
in their machinery. No more than a passing refer- 
ence is made to early applications of superheating, 
although the narrative makes it abundantly clear 
(which contemporary descriptions of the super- 
heating experiments hardly did, for obvious reasons) 
why the maximum of economy was so very urgent. 
Of the succession of marine and engineering super- 
intendents, whose problems were, of their kind, 
not less acute than the others described, not one 
appears to be mentioned ; yet they stood high in 
the technical repute of their day. Finally, it would 
have been interesting to find some confirmation of 
Bourne’s tribute, in the dedication of his Treatise 
on the Screw Propeller, “* to the memory of my father, 
the late Captain Bourne, R.N., the Establisher of the 
Peninsular Steam Navigation Company.” John 
Bourne was accurate in most things: did filial 
devotion lead him to exaggerate in this case ? Or 
have Willcox and Anderson received even more 
credit than is obviously their due ? 


Theory of Continuous Structures and Arches. By 
Professor CHARLES M. Sporrorp. London: McGraw- 
Hill Publishing Company, Limited. [Price 21s.] 

For the purpose of this book a continuous structure 

is ‘‘ one that is supported at more than two points, 

and is, in general, statically indeterminate with 
respect to the outer forces.’”’ This must be realised 

at the outset, because the book is essentially a 

treatise on the theory of bridge design, and does 

not refer to continuous frames of the type used in 
building construction. The subjects dealt with are 
continuous beams, girders and trusses ; parabolic 
and segmental two-hinged arch ribs; fixed-ended 

arches and rigid-frame bridges ; and there is a 

chapter on the distribution of normal stresses on 

cross sections of straight and curved bars. 

The treatment of the subject right through the 
book is on orthodox lines, and the author relies 
on methods which are well established as giving 
satisfactory solutions for the problems discussed. 
Thus, for example, in dealing with beams of large 
curvature, the stress analysis is based on an axis 
passing through the centroid of the section instead 
of on the neutral axis; the latter arrangement, 
though perhaps not so well known as the former, 
gives a clearer indication of the hyperbolic nature 
of the stress distribution and a more convenient 
form for the modified moment of inertia, while it is 
simpler to use in cases where there are not two 
axes of symmetry. This is rather a fine distinction 
between two methods of tackling a problem which 
has evidently only been introduced here in order to 
show that its application is unnecessary in dealing 
with the curved beams and arches used in bridge 
construction. 

The analysis of the arch, which forms the real 
substance of this book, is therefore based on the 
usual theory of flexure of beams of small curvature , 
and the value of the work depends largely on the 
extent to which the results have been evaluated in 
detail. In this respect Professor Spofford is to be 
congratulated, and, as an example of the way in 
which the results are presented, reference may be 
made to the position lines which are plotted for 
a complete range of two-hinged ribs of segmental 
form ; these diagrams, better known perhaps as 
reaction-intersection-loci, give a clear picture of the 
variation of thrust and moment for any position of 
an applied load, and they show at once the compari- 
son between the two-hinged arch and the correspond- 
ing three-hinged arch. 

The theory of the fixed arch is applied in the 
analysis of a masonry arch, considered as an elastic 
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structure, and in the analysis of continuous arches | 
| 


on elastic supports, while the treatment of t 
rigid-frame bridge is on similar lines with problems 
worked out for two typical cases. 

One may, perhaps, be pardoned for noticing that 
on page 148, M, is once printed in error for M,, 
a very small point which in no way detracts from 
the general excellence of the printing and typo- 
uraphy. There appears to be no specific reference 
to the application of arched ribs in roof work, but | 
nevertheless, the book will engage the attention of | 
all engineers who are interested in any form of 
arched construction. 
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Ober flichenkunde Feingestalt und Eigen 
von Grenzflichen technischer Kérper, insbe 
By Dr. Gustav ScHMALTZz. 
[Price 43.50 


IN apprenticeship days a youth regards with envy 
an experienced fitter skilled in filing straight and | 
endeavours to emulate his achievement in this | 
respect, succeeding, if at all, only after a long | 
period of repeated trials and failures. Success, 
too, at its best, can only be partial, for upon the 
basis of present-day methods of investigation, it 
can be proved that there never are, and never have 
been, perfectly straight surfaces. Neither are there 
any perfectly smooth surfaces, according to the 
methods of investigation here refer to. In 
the past, the methods followed for the testing of | 
were most rudimentary compared with 
those now available, one of the latest being their 
examination by X-rays, which may be used not 
only to reveal defects present in the body of a piece | 
of metal, but also to prove its homogeneity and the 
soundness of a weld. The systematic study of metal | 
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surfaces is more recent still, and among the investi- | 
gators in this field may be mentioned Dr. C. H. Desch, | 
F.R.S., who, as we reported at the time, read a paper | 
on the subject, entitled “ The Structure of Metallic 
Coatings, Films and Surfaces,” before the Faraday 
Society in March two years ago. Quite recently, | 
Dr. D. R. Pye, F.R.S., in the 16th autumn lecture | 
to the Institute of Metals, entitled ‘* Metallurgy 


and the Aero-Engine,” dealt with finely-polished 
surfaces and pointed out their unevenness (see | 
page 202, ante). 


The German book. the title of which is given above, 
is concerned exclusively with the investigation of | 
surfaces, particularly those of machine elements, 
and deals very exhaustively with all their charac- | 
After short introductory, 
theoretical chapter on the fundamental considera 
tions concerning surfaces, it reviews in detail the 
configuration of surfaces of mechanical elements in 
relation to design, measurement and finish machin 
ing, and enlarges upon the numerous methods avail- | 
able for their examination by touch, by the naked 
vye, by photography without and with the micro- 
scope, and so forth, all of which are critically and 
profusely illustrated. The author states that his 
object has been to point out what outer surfaces 
really are, namely, “thin corporeal formations 
of determinate shape and particular properties.” 
The references to the work of former investigators 
the same field are extensive. The book has 
been compiled with great care and constitutes a very | 
complete encyclopedia on its subject. 

A novel feature of this publication is an additional 
list of contents in tabular form showing in separate 
columns which particular subject dealt with may 
specially interest, in the opinion of the author, 
any of four classes of readers—or all the four 
namely, the advanced engineering student, the 
engineering designer ani constructor, the man in 
change of engineering plant, and the experimentalist. 


teristic features. a 








Lerezia Fatr.—The Leipzig Spring Fair for 1938 
commences on March 6 and the general engineering and 
tmilding sections will remain open until March 14. 


Evecrric Traction 1x PoLtanp.—Since electric trac 
tion was introduced on the Warsaw suburban railways 
the traffic has been increased by 25 per cent. on the 
Zyradow line and by 100 per cent. on the Otinoch line. 
These greatly exceed the anticipated figure of 15 per 
cent. The contract for this work was placed jointly 
with the English Electric Company, Limited, and the 
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| modified, if necessary. according to his judgment. 
staff were completely puzzled as to how he determined | 
| the proportions of the blading. 
|turbines had been built for nearly thirty years that 





Metropolitan-Vickers Electrical Company, Limited, and 
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the development of the suburbs which is now taking place | 
)8 ascribed to the consequent change. 
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SCIENTIFIC ACTIVITIES OF THE 
LATE HON. SIR CHARLES A. 
PARSONS, O.M., F.R.S.* 

By Geratp Stoney, D.Sc., M.LE.E., F.R.« 


Tue fame of Sir Charles Parsons will always rest 
mainly on the invention and development of the 
steam turbine. It was natural, therefore, that steam 
and steam turbines should have been chosen as the 
subject of the first Parsons Memorial lecture, delivered 
last year by Sir Frank Smith. When I was honoured 
by the invitation to deliver the second lecture, I felt 
that, as this aspect of his work had already been dealt 
with, I might profitably devote myself to some of the 
less well-known activities of the great engineer. I hope, 
in so doing, not only to show how wide were his 


interests and how extensive his knowledge, but also | 


to give some idea of the way in which he attained his 
results. To illustrate the latter. I shall have occasion 
to make many references to his work on turbine 
machinery. as this filled so large a part of his life. 
When quite a young man. Parsons became interested 
in the production of power from the kinetic energy of 
a jet of gas, as an alternative to using the pressure 
of the gas on a piston. Hibs first efforts in this direction 
were applied to the development of torpedoes which 
were to be driven by the kinetic energy of the gases 
produced by the combustion of an explosive. Later 
on he turned his attention to the propulsion of vessels, 
and there is preserved at the Heaton Works a mode 
of a boat the propeller of which is driven directly by 
the action of compressed air. This model is shown in 
Fig. 1, on the opposite page. The propeller is sur- 


rounded by a double shrouding carrying blades on | 


which the jet of air impinged. It is evident that this 
work led up to the conception of the steam turbine, to 
the development of which his life was so largely devoted. 
Parsons conceived the idea of the steam turbine by 
noticing the analogy between the flow of steam under 
small difference of pressure and the flow of an incom- 
pressible fluid like water. He has stated this himself, 
but he never told anyone how he arrived at the design 
in detail of an actual machine for any given conditions. 
He had a thoroughly scientific mind and scientific 


| habits of thought, and his results were the outcome of | about 1.200 


these rather than any deliberate calculations. By 
analogy with the flow of water. Parsons realised that. 
for small differences of pressure, the velocity of steam 
a nozzle could be represented by an 


expression of the form r* 2qh. For water h is the 
static head in feet. In steam. if H is the “ homo- 
d p 
geneous head,” or 144 p V, it follows that / H 
p 
. 1} on ' , 
and rv? 2qaH — The great advantage of dealing 
p 
with H in place of either pressure or volume is its 
relative constancy along a turbine. In a modern 


turbine the pressure may vary in the ratio of about 
1,000 to 1, whereas the corresponding variation of H 
will only be about 2-5 to 1. In fact, in the early non- 
condensing turbines H only varied by about 15 per 
cent. Parsons certainly made much use of the function 
H. of which he was very fond. 

In the early days Parsons into the 
drawing office with a scrap of paper on which were 
written particulars of the blading he had decided on 
for a certain machine. This was set out to scale and 
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used to come 


It was not until 
members of his staff evolved a sound theory of the 
steam turbine, and when Parsons was informed of this 
and had approved of it he was content to leave the 
design of the blading largely in their hands, though he 
continued to exercise the closest supervision over the 
details and general mechanical design. Many a puzzle 
we used to have over bits of paper he left after a 
conference over a design. I well remember the day 
when he sprung what is now universally known as the 
Parsons coefficient, K, upon us, with no more explana- 
tion than that it had the value K = N R*d@ » 10-°, 
in which N is the number of rows, cylinder or spindle, 
R the revolutions per minute, and d the mean diameter 
of the blading in inches, a summation being made for 
the various stages of the turbine. At the time all 
we knew was that K was a figure related both to the 
turbine efficiency and the ratio of blade speed to steam 
speed, and it took a good deal of cogitation before we 

, : , K 
discovered that this ratio, u/c, was equal to J; Sah 
for a reaction turbine, where A H denotes the heat 
drop. I have often wondered what connection there 
was in Parsons’ mind between efficiency, velocity ratio, 
and heat drop. He never told us, but accepted the 
above formula when it was suggested to him. 

* Second Parsons Memorial Lecture delivered before 
the Institution of Electrical Engineers, on Thursday, 
November 25, 1937. Abridged 
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Parsons had an extraordinary intuition on all matters 
connected with design. No matter how difficult or 
novel the problem, he seemed to know instinctively 
how to solve it. Furthermore, he was often able to 
proceed directly to the best solution without reaching 
it gradually by progressive improvements. As an 
example of this I may mention the blade form of 
reaction turbines. In the early machines the blades 
were machined on the circumference of solid rings of 
metal, and their form was conditioned largely by the 
limitations due to the methods of manufacture. Various 
alterations were made as time went on, but still the 
necessities of manufacture were a controlling influence 
in the shape. When drawn strip became available. 
Parsons, in 1896, devised the present principle of blad- 
ing. in which drawn blades of accurate section alternate 
with suitably shaped spacing pieces. The blade shap: 
and the spacing illustrated in his patent of 1896 proved 
practically perfect for turbines with moderate velocity 
ratios of 0-5 to 0-65, employed in those days and for 
many years afterwards. Except for slight improve 
ments in detail, such as sharper edges and bette: 
finish, both blades and spacing have remained virtuall) 
unchanged to the present day, in spite of numerous 
investigations and experiments carried out with the 
object of finding a superior shape. For higher velocit, 
ratios slight modifications have been found advisable. 
| but for the conditions for which the blades were 
| designed it may be said that the form and spacing were 
j ideal. It should be remembered that, in 1896, the 
| present knowledge of aerofoil shapes and aerodynamics 





|}was non-existent, which makes the prescience of 
| Parsons all the more remarkable. 
The First Turbo Generator.—It was in 1884 that 


Parsons constructed the first steam turbine. This was 
|a parallel-flow machine developing about 10 h.p. at 
| 18,000 r.p.m. The speed at which it ran gave rise to 
| many new problems, such as, for example, the design 
of suitable bearings and the provision for their Jubri- 
cation, but an even more difficult question was that of 
utilising the power of a turbine running at such a speed. 
The only practical course was to employ the turbin« 
to drive a dynamc, but the dynamo itself had to be 
| specially designed, because the dynamos of those days 
| were chiefly belt or rope-driven machines running at 
r.p.m. It was an enormous step to go 
| from 1,200 r.p.m. to 18,000 r.p.m., especially as both 
pucereneage and electrical sciences were then rudi 
mentary, and the materials available were also inferior 
| It should be remembered that, in 1884, the theory o 
| the magnetic circuit had not yet been propounded, for 
| it was not until 1886 that the late Professors John and 
Edward Hopkinson established tne principles of th 
magnetic circuit on a firm basis. As an example of 
how little was known concerning electrical 
about the time of which I am speaking, | may mention 
an incident which occurred about 1881, when L was a 
boy of about eighteen years of age. I was present at a 
| discussion at Sir Howard Grubbs’ optical works in 

Dublin, between Sir Howard, William Wilson, and 
|my father, G. Johnstone Stoney—all Fellows of the 
toyal Society. The question under discussion was 
why a Siemens dynamo, which was used for supplying 
current for some are lamps at the works, ran so hot 
The dynamo had a solid shuttle-wound armature, and 
apparently absorbed about as much power at no load 
as when the are lamps were working. All were agreed 
that the C?R losses were insufticient to account for the 
heating, but no satisfactory explanation of it could | 
devised, and it was finally decided that the best thing 
| to do was to drill a hole through the armature and 
pass cooling water through it. 

In getting out the design for his first turbo-dynamo, 
Parsons has told me that he took as his basis a 1,200 
r.p.m. machine, made, I believe, by Siemens. From 
this, guided partly by intuition and partly by some 
sort of “ rule of three ” of which he knew how to make 
most extraordinary applications, he proceeded to the 
design of a dynamo to generate 4-5 kW at 65 volts 
and a speed of 18,000 r.p.m. The armature of this 
machine is illustrated in Fig. 2. Its length between 
bearing centres was about 27-5 in., the bearing being 
0-5 in diameter and 3-5 in. long. The shaft was 
of high-carbon steel, 1-25 in. diameter, and was bored 
through from end to end, partly as a means of con- 
veying oil to the bearings and partly so that the oil 
might serve as a cooling medium for the armature. 
This method of cooling was soon abandoned, as it 
was not very efficient, and it had the further dis- 
advantage of heating the oil. The core of the armature 
was 2-25 in. in diameter by 8 in. long, and was built up 
of thin iron laminations threaded on the shaft. It 
had a drum winding with 50 conductors on its surface 
Fibre dises with notches around their circumference 
were fixed at each end of the core to give a positive 
drive to the winding. The latter was held in place 
by a layer of binding wire, which brought up the fina! 
diameter of the armature to about 2-625 in. At first 
the binding wire was of phosphor bronze, but this 
proved unsuitable, owing to its liability to soft spots. 
which resulted in breakages, Steel piano-wire was 
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adopted later, and gave satisfaction in spite of its 
magnetic properties. The commutator was com- 
posed of 25 segments. The individual bars were not 
continuous, but each was formed of six separate 
lengths, engaging with intermediate dovetailed holding 
rings, and the whole was held together by the end pres- 
sure of the tightening nut. The bars were insulated from 
each other, and from the shaft and holding rings, by 
sheet asbestos. In such an armature, every pound 
weight at the surface has a centrifugal force of about 
5 tons at the normal speed of the machine, so that 
great care had to be taken to make the construction 
sufficiently strong to resist the mechanical stresses. 
Regarding the armature from the electrical point of 
view, supposing 90 per cent. of the core to be iron, 
the magnetic density was about 9,500 lines per square 
centimetre, and there were about 375 ampere turns 
per inch diameter of core. 

Between the years 1889 to 1894, Parsons temporarily 
lost control over his original patents. During this 
period, therefore, he built machines with Gramme 
armatures. Although these had twice as many 
commutator segments as machines with drum arma- 





tures they were more subject to sparking at the 
brushes, while heating troubles occurred due to the 
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by a pump driven from the turbine spindle. These 
bearings continued in use for many years. Few 
better examples of Parsons’ intuition can be given than 
the fact that the proportions of his first turbo-dynamo, 
designed 53 years ago, when electrical knowledge was 
so rudimentary, could, so far as I know, be hardly 
improved upon to-day and certainly could not for 
more than a quarter of a century after the machine 
was constructed. 

The early turbo-dynamos were practically always 
shunt-wound machines, whose voltage was kept constant 
by an electrical governor which varied the speed. One 
of the troubles with these machines was the violent 
sparking which occurred at the commutator unless 
the brushes were shifted to suit the changes in load. 
To relieve the attendant of this duty, an arrangement 
was devised to shift the brushes automatically. This 
was done by means of a steam cylinder having a spring- 
loaded piston which was acted upon by the steam- 
pressure at the entrance to the first row of blading. 
Since this pressure is proportional to the load on the 
turbine, the position of the piston was also 
proportional to the load, and by connecting the piston 
to the brush gear, the brushes were rocked backwards 
or forwards as required. The defect of the device 
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congestion of the windings inside the core and the 
rotation of the shaft in the stationary magnetic field. 
\n attempt was made to reduce the heating from the 
latter cause, by winding insulated iron wire on the 
shaft, but this further reduced the ventilation of the 
congested interior of the core. The largest Gramme- 
ring machines made by Parsons developed 410 kW 
at 120 volts and 3,000 r.p.m., this output being obtained 
hy the use of two armatures mounted in tandem on 
the same shaft. On the recovery of the patents, the 
drum type of armature was immediately reverted to, 
and was used, with few exceptions, until the introduction 
of gearing enabled the high-speed dynamo to be given 
up. About the largest turbo-dynamo with a drum- 
wound armature was a machine developing 900 kW 
at 500 volts and 1,080 r.p.m. The brushes on these 
carly machines were either of brass wire, or of brass or 
copper gauze wound into the form of broad rectangular 
bars. Carbon brushes were not used for high-speed 
commutators until about twenty years later. The 
construction of commutators with short segments 
connected by dovetailed rings was superseded about 
1890 by the method of using steel rings shrunk on over 
mica insulation to hold the bars in position. It is 
curious that this great improvement, which constitutes 
probably the best way of making a high-speed commu- 
tator, was never patented. 

The bearings of all the early turbines and dynamos 
were made flexible to enable the shafts to run without 
vibration as, before attaining their working speed, 
two or even three critical speeds had sometimes to be 
passed through. The first type of bearing consisted 
of a bronze bush surrounded by a series of washers 
ulternately fitting the bush and the pedestal. The 
bush was prevented from turning by a pin, and the 
washers were kept tightly in contact with each other 
hy the pressure of a helical spring. The arrangement 
permitted the shaft both to align itself and rotate about 
its centre of gravity, while the friction between the 
washers provided the necessary damping effect. The 
bearings worked perfectly, but in time the edges of the 
washers wore into the bush and the pedestal. In 
1889, the design was modified by replacing the washers 
hy three concentric tubes fitting loosely over the bush, 
the film of oil between the tubes giving the necessary 
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was the time-lag in its action, which permitted a momen- 
tary violent sparking at the brushes when a large 
change of load occurred. The next plan was to use a 
compensating winding to neutralise the armature 
reaction, and thus to render the shifting of the brushes 
unnecessary. The winding was connected in series 
with the armature, and was carried in slots cut in the 
pole faces. It extended sometimes round the whole 
circumference of the armature. The scheme worked 
perfectly well from an electrical point of view, but the 
leakage flux was so great that the ampere turns of the 
compensating winding had to be two or three times 
as many as those of the armature ; hence the quantity 
of copper was excessive and there was also trouble 
with heating. 

Unipolar Dynamos.—The unipolar dynamo, as in- 
vented by Faraday in 1831, consisted of a plain copper 
dise rotating between the poles of a magnet, current 
being collected by means of two brushes, one rubbing 
on the rim of the disc and the other on the shaft. 
Parsons built a number of dynamos embodying the 
same principle. In his machines the rotor consisted 
of a soft-iron shaft which passed through holes in the 
poles of a magnet. Certain portions of the shaft were 
covered with copper sleeves from which the current 
was collected by brushes. Some of these dynamos had 
magnetic poles only, in which case the current was 
taken from between the poles and from the ends of 
the rotor. In another design the magnet had a central 
pole of one polarity and two side poles of the opposite 
polarity, current then being taken from the parts of 
the rotor between the poles. The latter arrangement 
had the advantage of giving double the voltage of the 
other, but even so the maximum voltage was very low. 
The current, on the other hand, could be very large, 
so that the machines were suitable for electrolytic work, 
while their mechanical simplicity and the absence of 
any commutator were attractive features. The first 
unipolar dynamo, constructed by Parsons, was made 
about 1887, but no records of the design exist. In 
1889, he built another, which proved itself capable of 
welding an iron bar ? in. in diameter. So far as I can 
recollect, this machine had a rotor about 3 in. in diameter 
which ran at 12,000 to 18,000 r.p.m. Some years after- 
wards, a unipolar dynamo generating 6,000 amperes at 





damping effect. An ample oil supply was provided 


1-25 volts, when driven at 1,500 r.p.m., was built at 








Heaton, and there was a further machine giving 10,000 
amperes at 5 volts, at 4,000 r.p.m., but the type fell into 
disuse, owing to its limitations in respect of voltage 
and to the difficulties of collecting large currents from 
the surface of the high-speed rotor. 

Early Turbo Alternators.—The first turbo-alternators 
to be built were four 75-kW 4,800 r.p.m. machines, 
generating single-phase current at 1,000 volts and 
80 cycles. These were installed in the Forth Banks 
Power Station at Newcastle-on-Tyne in 1888 and 1889. 
The turbines were not only the largest in existence at 
that time, but were also the first to be installed in any 
public power station. The next notable turbo-alternator 
was a 100-kW unit constructed in 1891 for the same 
voltage and frequency as the Forth Banks machines. 
The turbine was the first condensing turbine made. The 
set was tested by the late Sir Alfred Ewing, and was 
found to have a steam consumption of 27 lb. per kWh, 
when supplied with steam at 100 lb. per square inch 
gauge pressure, superheated to 465 deg. F., and exhaust- 
ing into a vacuum of 28-75 in. This result was con- 
sidered so satisfactory that steam turbines were 
selected for the new power stations at Cambridge and 
Scarborough. These Cambridge and Scarborough 





turbo-alternators were similar to the machine just 
mentioned, except that they were built to generate 
150kW at 2,000 volts. The alternators had revolving 
| armatures with cores 8{ in. in diameter by 30 in. long. 
A 4-in. shaft, partly squared so as to allow ventilating 
air to pass along it, carried the core and the air flowed 
through holes in the blank space between the shuttle 
| windings. The winding comprised 192 conductors in 
two layers. The conductors were 7/19 B.W.G., each 
strand being single-cotton covered and the whole 
| conductor double-cotton covered and braided. Allowing 
| for the distance pieces on the core, the magnetic density 
| was about 8,000 lines per square centimetre and the 
| current density in the windings 7,500 amperes per square 
jinch. As might be expected, the windings got pretty 
| hot and there was considerable trouble with the insula- 
| tion both of the core and -inder the binding wire. The 
| insulation consisted of cotton tape soaked in shellac 
| varnish. A considerable improvement was found where 
| pure silk tape was used ins tead of cotton. 

| All the early turbo-a ternators were single-phase 
| machines with rotating armatures. The armature cores 
| carried a drum winding held in place by binding wire. 
| The latter was steel piano-wire of 17 B.W.G. and the 
| calculated stress allowed was 15 tons per square inch, 
| or about 88 Ib. per wire. As the material had a tensile 
| stress of about 120 tons per square inch, the factor of 
safety was about 8. The binding wire could not be 
| wound more closely than 12 turns per inch, in order 
| to avoid contact, and if more turns were required two 
layers were put on, but this was only done in case of 
necessity. At the ends of the armature, outside the 
magnetic field, the wire could be closely wound. After 
an armature was wound temporary binding wire was 
put on. The armature was then dried and the final 
binding wire was wound on always in one continuous 
length from end to end. 

The breaking of the binding wire in service was not 
unknown, and this generally happened as the result 
of a bad short circuit in the armature. Guards were 
always fitted over the ends of the armature outside 
the poles. In one case, possibly on account of an 
external short circuit, the armature of one of the 150-kW 
alternators burst. The squared end of the shaft 
sheared off where it entered the coupling, and as the 
governor valve had been allowed to become leaky, 
and no runaway valves were then fitted, the turbine 
ran away. The operator ran away too, and before 
steam could be shut off, the turbine was wrecked. It 
was one of the radial-flow machines, built about 1892, 
and some of the high-pressure discs, which were of cast- 
iron, burst. The low-pressure disc, made from mild 
steel boiler plate, did not burst, but stretched and 
sheared off all the blading. This dise was 27 in. in 
diameter and ran normally at 4,800 r.p.m., having 
thus a peripheral speed of about 560 ft. per second. 
It carried six rows of blades on each side, and had a 
ring of holes near the centre to allow steam to pass 
through to the blading on the back. Neglecting the 
loading due to the blades and the effect of the holes, 
the stress at the bore of the dise was about 12 tons per 
square inch, so that the real stress at that point must 
have been close to the elastic limit of the material, of 
which the ultimate strength was between 27 and 30 tons 
per square inch. As a result of the runaway, the disc 
stretched sufficiently to increase its diameter from 
27 in. to 27} in. It was considered curious that the 
diameter of the bore, which was originally 4 in., in- 
creased by the same amount, being found to measure 
4} in. after the accident, although modern theory shbws 
that such a result is to be expected. 

A later development in the construction of rotating 
armatures for alternators, was to wind the conductors 
through tunnels in the core, and to retain them by 
end caps of manganese bronze. This was the practice 





adopted in the 1,000-kW turbo-alternators built for 
the City of Elberfeld in 1900. They ran at 1,500 r.p.m. 
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and generated single-phase current at 4,000 volts, 
50 eycles. The Elberfeld turbines were the first for 
land service to be built with separate high- and low- | 
pressure cylinders in tandem, although the designs for 


a tandem turbine were prepared as early as 1889. It 


large forging employed for a turbine rotor. The rotor 
had passed all the usual tests, including the overspeed 
test, but it failed owing to a hidden flaw, caused, 
undoubtedly, by incorrect forging and heat treatment. 
Subsequent examination showed it to be full of internal 
may also be mentioned that in 1896 a turbine having | flaws and in such a state of strain that, when cut up 
separate high-pressure, intermediate-, and low-pressure | for examination, cracks were found to develop spon- 
cylinders, each driving its own propeller shaft, was| taneously. Parsons took up the matter with his usual 
used on the famous Turbinia, the first vessel to be | energy, and insisted that large forgings should never 
driven by turbine machinery. | be allowed a good red heat from the 

Although rotating armatures gave reasonable satis- time of pouring the ingot until all forging operations 
faction for single-phase turbo-alternators, they proved | were completed. Any re-heating necessary during 
almost hopeless when three-phase machines of high | the process had to be carried out in accordance with 





numbers, a more accurate equation being of the 
following form : 


h Dik (1—8(Cp w/k)—*§+-4(Cy w/k)*}=f/2-DG /p-Cy p/h 

On the other hand, such an equation is not easily 

corrected for the effect of the temperature difference 
on the physical properties. 

Eagle and Ferguson’s equation 
approximately in the form 

AGC, h B(D G/)®-375 C(DG j) 0-06 

(Cy iP [:)0-05 D(D G p)o-25 (Cy ye k) 


| where A, B, C, and D' are constants and the thre: 








be written 
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to cool below 





voltage came to be constructed, and were abandoned 
in consequence of the troubles experienced with a 
O00-kKW three-phase alternator generating at 6,000 
volts 40 cycles, and running at 1,200 r.p.m., installed 


in the Neptune Bank station of the Newcastle-on-Tyne | 


Electric Supply Company in 1902. The insulation 
between the four slip-rings from which the current 
was collected continually broke down, but an even 
more serious difficulty was the crushing by centrifugal 
force and consequent failure of the insulation where the 
conductors each other under the end caps. 
Single-phase alternators did not suffer from this cause, 
in such machines there no crossing of the 
conductors. To get over the difficulties of the revolving 
the present type of turbo-alternator was 
adopted with a stationary armature and rotating field | 
magnets. At first the rotor had salient poles, but soon | 
the barrel type of rotor was adopted. 

It is interesting to note how many of the principles 
advocated by Parsons so many years ago are now 
universally accepted. He maintained, for instance, 
that the high-pressure end of a steam turbine should 
be of small diameter, while the low-pressure end should 
he of larger diameter to allow for the increased volume 
of the steam. It before the soundness of 
this realised makers of impulse turbines. 
Owing to the possibility of securing a reasonable blade 
height by means of partial admission in such machines, 
it was formerly common to make all the wheels of the 
same, or approximately the same, mean diameter, with 
the result of excessive losses due to the partial admission | 
and to undue dise friction at the high-pressure end 
Parsons also introduced the practice of carrying out | 
the expansion of the steam in two or more cylinders, | 
when the size of the machine or the range of tempera- 
ture made this desirable. The employment of double- 
flow low-pressure cylinders, in order to deal with 
large volumes of steam at very low pressures without 
recourse to unduly long blades, was another of his | 
nventions. So long ago 1880 he designed the | 
tandem condensing turbine. In this machine the | 
high-pressure cylinder was one of the standard non- | 
condensing turbines of that date, while the low-pressure | 
cylinder was a double-ended one of larger diameter. | 
This machine was never actually built, because of the 
partnership troubles supervening, and the first tandem 
turbine for land work was not constructed till ten years 
later. 

In the days of which I am speaking, the blades were 
generally cut on the edge of rings, which were threaded 
on the shaft. The blades had no shrouding, and their 
tips ran nearly in contact with the cylinder. In this 
particular turbine, however, the blades were shrouded. 
The shroud was made with two or three projecting 
knife around its circumference. A modified 
form of this shrouding was used for many years by 
Messrs. Willans and Robinson, Limited, of Rugby, | 
who were licensees of Parsons. Here we have an early 
illustration of the principle, always maintained by 
Parsons, that when there is a small clearance and a 
high relative speed between two adjacent parts, one 
or the other must be so thin that its edge may wear 

* away without serious trouble from heating or expansion 
in the event of contact occurring. It was some time | 
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before the necessity of really thin knife edges was 
realised by turbine engineers, but the fact 
unquestioned. In accordance with this principle, | 
Parsons introduced thin-tipped blades in 1905 

Returning to the subject of turbo-alternators, it | 
was not until after 1908 that really high-speed machines 


now 
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of large output began to be made. In that year a 
5,000-kW turbo-alternator running at 2,400 r.p.m. 
was representative of the most advanced practice 


In 1912, a machine of 25,000 kW at 750 r.p.m. was built 
for Chicago, and it is worthy of note that it on | 
service at the present day. A year or two afterwards 
an output of 11,000 kW at 2,400 r.p.m. was reached. 
It must be remembered that, for machines of similar 
design, whether turbines or alternators, the output | 
varies almost inversely as the square of the number of 
revolutions per minute. Hence, a unit rated at 11,000 
kW at 2,400 r.p.m., would be comparable with another 
developing about 7,000 kW at 3,000 r.p.m. This enor 
mous increase in size and speed has given rise to many | 
difficult constructional problems. Amongst them is the | 
production of sound forgings of large dimensions, and to 
this Parsons gave much attention. The question was 
brought into prominence by the disastrous failure of a! 
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LETTERS TO THE EDITOR. 








FRICTION AND HEAT TRANS- 


MISSION IN FLUIDS. 

To THE Eprror or ENGINEERING. 
Srr,—Your editorial with reference to Friction 
and Heat Transmission, on page 573, ante, calls for 


Mr. Cope’s paper is apt to give a false 
impression, as his conditions were almost isothermal. 
To the practical engineer such work is of little value, 
as heat transfer implies a temperature difference which 


Fig. I. EXPERIMENTAL VALUES OF I CALCULATED ON 
ISOTHERMAL VALUES OF f IN TH 
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affects the physical properties of the fluid. This is 


very apparent from a study of a paper by Downie 
Smith on the subject of heat transfer and friction of 
oil in pipes.* While oils have high Prandtl numbers, 
gases have low values, but even here it is necessary 
to make some corrections to the physical properties 
when large temperature differences are used, as is 
seen in the valuable papers just presented to the 
A.S.M.E. on the subject of heat transfer in tube nests. 
Here it is demonstrated that the Nusselt number is 
related to the Reynolds number, but that an increase 
in the friction factor is not reflected by an increase 
in the Nusselt number. This is in direct contradiction 
to your final remarks in the third paragraph. 

I have calculated the value of Prandtl’s constant r 
in his equation, 


AD/k{l r r(Cpp k] fi2-DG/p- Cp pik 

where f = isothermal friction factor (fanning curve) 
and r = liquid velocity at edge of turbulent zone 
divided by the maximum velocity, for a number of 
trials on air, water and oils, on the assumption that 
the friction factor lies on the isothermal Stanton and 
Pannell curve of friction factor to Reynolds number. 
The results are shown in Figs. 1 and 2, and indicate 


that r is a function of both the Reynolds and Prandtl 


* Trans. Am. Inst. Chem Engrs., 


functions represent the respective conductances of 

| the turbulent core, the transition layer, and th: 
streamline film, respectively. For a true under 
standing of the heat transfer each of these functions 
should be taken at their correct temperatures, that is 
jat the main stream, at an average figure and at th 
tube temperature, respectively. 

In the above equations, G is in lb. per hour per squar: 
foot area of flow ; D is the tube diameter in feet ; yu the 
absolute viscosity ; Cp the specific heat in B.Th.U. per 
lb. per deg. F. ; & the thermal conductivity in B.Th.U. 
| per hour per deg. F. per square foot per foot thickness ; 
jand / the film rate of heat transfer. 
| The friction factor must be made up of a streamlin 
component against the tube wall and a turbulent 
portion in the core of the tube, and the effect of 
temperature on the physical qualities governing these 
two components must be carefully analysed before an\ 
conclusion can be reached as to definite relationship 
between friction and heat transfer as applied to 
industry. 

Hoping that these comments will interest you, 

Yours truly, 
E. W. Sri. 


Cantilupe Chantry North, 
Minster Yard, Lincoln. 
November 24, 1937. 











— |THE SPECIFIC HEAT OF GASES. 


To tue Eprror or ENGINEERING. * 


Str,—In the letter on page 604, ante, by Professor 
Leah and myself, it was stated that Messrs. Griffiths 
and Sherratt had determined the specific heats of CO, 
up to 1,000 deg. C. and CO up to 1,300 deg. C. 

It has been pointed out to the writers that these 
workers had measured the specific heat of CO up to 
1,800 deg. C., and they are glad to make this correction. 

This, of course, does not at all affect the argument in 
the letter. 

Yours faithfully, 
W. T. Davin. 

The University, Leeds. 

November 26, 1937. 








PRECISION SLIDING, SURFACING 
AND SCREW-CUTTING LATHE. 


A NEw type of lathe, the Heid high efficiency 
all-geared—head sliding, surfacing and screw-cutting 
precision lathe, is now imported and distributed by 
Messrs. Alfred Herbert, Limited, Coventry, in several 
sizes. This machine is made in a considerable range 
by Messrs. N. Heid, A.G., Stockerau bei Wien, Austria, 
and an example of one of the smallest, viz., the D.N.2 
size, is shown in the illustration, Fig. 1, page 635, 
while a new accessory fitted to it is shown in more detail 
in Fig. 2. The lathe has a wide range and can serve 
equally well as a single purpose or general purpose 
machine. The particular machine here illustrated has a 
swing over the saddle of 114 in., but when working over 
the bed a diameter of 17 §; in. can be accommodated. 
For surfacing, a gap of 8 in. wide in front of the face- 
plate admits work 25 in. in diameter. A maximum 
length of 43 in. can be turned, an adjustable steady 
being provided on the bed and a second one on the 
saddle. This length is for the standard pattern, but the 
lathe can be supplied for longer work by increments ot 
20 in. The bed proper is stiffened by diagonal ribs and 
is supported in the centre by a deep ribbed girder cast 
integrally with the two cabinet legs. This girdet 
serves also as a cutting lubricant reservoir. The left- 
hand cabinet houses the electrical control panel, while 
the right-hand one is used for storing tools. Removable 
chip trays are carried on the top of the girder. The 
bases of the cabinets are machined and three foundation 
bolts are used to avoid distortion during erection. The 
whole structure is very rigid, so that precision work 
may be carried out. The bed is provided with inde 
pendent ways for the saddle and tailstock. ‘The 
former has inverted Vee ways of an unusual cross- 
section, as well as a flat guide. The latter, on which 
the rear steady is also carried, has a Vee way and 8 
flat guide. The object of the separation of the ways }s 
to prevent them being subjected to two differing sets 
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CONSTRUCTED BY MESSRS. N. 


HEID A.G., STOCKERAU, AUSTRIA. 








Fie. 1. 














Fria. 2. 


Face-PLaAteE Mounrtrer. 


The drive consists of an electric motor mounted on 
the headstock, transmission being normally by multiple 
Vee belts. The lathe is made with three speed ranges, 
each of which has 18 spindle speeds in one direction 
and nine in the other. These ranges are either 9-6 
r.p.m. to 480 r.p.m.; 12 r.p.m. to 600 r.p.m.; or 
18 r.p.m. to 900 r.p.m. The motor is naturally of 
different power for each range, a maximum of 12 h.p. 
being required for the lower range and maximums of 
15 h.p. and 21 h.p. respectively for the two higher 
ranges. The speeds in each range are in a geometrical 
progression of 1-26, so that the choice of an appropriate 
machining speed is wide. The speed changes are made 
by sliding gears of hardened and ground chrome-nickel 
steel on six-splined shafts. Stopping and starting is 
effected by a double multiple-dise coupling operated 
either from the headstock or the saddle apron. The 
spindle is of high grade steel with the journals com- 
pressed, and runs in bronze bearings, of which the 
front one is 3, in. in diameter. The axial thrust is 
taken by a ball bearing. The spindle has a central 
hole 2 in. in diameter. Lubrication is effected by a 
motor-driven pump, but the circulating systems of the 
spindle bearings and gears are independent so as to 
prevent possible deterioration of the bearing oil from 
the gear action. Oil level windows are provided in the 
headstock, which has, moreover, a hinged cover which 
can be opened while the lathe is running. 

The feed gearbox is of the Norton type. The turning 
and surfacing feeds are taken from the lower shaft, the 
lead serew being used for screw cutting only. The 
feed changes, which can be made by the use of levers 
only, that is, without change of gear wheels, are as 
follows. There are 81 feed rates for both turning and 
surfacing, the former ranging from 462 cuts to 1-8 cuts 
per inch, and the latter from 924 cuts to 3-6 cuts per 
inch. For screw-cutting, 80 Whitworth threads can be 
cut with a range of from 0-25 threads to 28 threads per 
inch, and 80 metric threads with a range of from 
I thread to 224 threads per inch. By changing the 
gear wheels 80 module threads and 80 diametral pitch 
threads of suitable pitch can also be obtained by the 
same lever action. The capacity of the machine can 








OPERATING SIDB OF MACHINE. 


be further increased by certain extra equipment, thus 
ten different multi-start threads can be cut by using 
a special indexing device. A second device for very 
fine feeds, suitable for high finish turning at high 
speeds, with carbide or diamond tools, can be mounted 
at the right-hand of the bed. This is interlocked with 
the normal feeds and is also lever-controlled. The 
feeds can be instantaneously tripped even at full 
cutting pressure by finger pressure on a lever on the 
saddle apron. The fine turning feeds can be as small 
as 0-00016 in. and the fine surfacing speeds as small 
as 0-0008 in., in the case of the DN2 machine, however, 
the smallest rates being equvalent to 4,600 cuts and 
9,200 cuts per inch respectively. There are 20 fine 
feeding rates for each motion. 

The saddle is fitted with adjustable taper gibs and 
the lubricating arrangements are such that it always 
rests on an oil film. Automatic stops with micrometer 
adjustment are fitted, which operate within an accuracy 
of 0-004 in. All hand traversing screws have micro- 
meter dials. The saddle is provided with Vee-slots 
on the top for mounting a grding attachment. The 
saddle steady is capable of adjustment longitudinally 
in order that it can be used to support work being 
ground, or placed on either one side of the tool or 
the other when turning is being done. The saddle 
ean be locked for surfacing. The tailstock is mounted 
on rollers, so that rough adjustment is easily made. 
An efficient locking device is provided and the upper 
part can be traversed transversely. Fine adjustment 
is made by a handwheel, the barrel being fraduated 
and the amount of traverse being ascertained through 
an opening in the housing. Efficient cutting lubricant 
circulation is provided by a motor-driven pump with 
its own control. 

The accessory referred to earlier as being a new 
device is seen in Fig. 1, between the faceplate and the 
tool post, but its purpose can only be understood from 
Fig. 2. It should be understood, however, that the 
lathe to which it is shown attached in this illustration 
is not the machine under consideration. The attach- 
ment is designed to simplify the operation of mounting 
and dismounting the faceplate when a lathe is to be 
changed over from one class of work to another. 
A bracket carrying a vertical post is attached to the 
headstock, the post forming a hinge for the arm shown, 
so that it can be swivelled in a horizontal plane. The 
arm is adjustable as to length and carries a socket 
at right angles to its axis, in which is mounted a 
T-shaped head capable of being rotated in a vertical 
plane. The ends of the head are each formed with a 
pin which engages with holes in the faceplate. When 
not required the whole assembly, including the face- 
plate, is swung out of the way. As shown in the 
illustration the faceplate is being brought forward 
from this idle position and- when the movement is 
completed will lie in such a position that it can be 
screwed on to the spindle nose, the T-head revolving 
freely. When the faceplate has been screwed home 
the assembly is swung out of the way. Comparison 
of this method of mounting the faceplate on a 10-in. 
centre lathe showed that the operation only required 
half a minute, instead of the 8 minutes needed by the 
usual manual handling. Apart from the elimination 
of the effort of lifting a heavy faceplate into position, 
with possible injury to the machine and operator 
through a slip, the mounting device prevents possible 
damage to the nose threads as the faceplate is offered 
square with them. 





THE LATE MR. DOUGLAS VICKERS. 


Ir is with regret that we have learned of the death 
of Mr. Douglas Vickers, formerly president, and for 
many years previously chairman, of Messrs. Vickers, 
Limited. Mr. Vickers, who was in his 77th year, was 
the eldest son of the late Colonel T. E. Vickers, and 
great-grandson of Mr. George Naylor, the founder of 
the firm. He was born in Sheffield in 1861 and 
educated at Marlborough, and in 1879, being then 
| 18 years of age, began his lifelong association with the 
| family business by entering the drawing office at the 
River Don Works. After a thorough training in the 
| different departments, he was appointed a manager 
|in 1886, and three years later was elected to a seat 
| on the board of directors. In 1893 he was made a 
managing director, sharing that office with his father 
and his uncle, the late Mr. Albert Vickers, whom he 
succeeded as chairman in 1918. He retained the chair- 
manship until 1926, being then appointed to the office 
of president. In the following year, however, he 
resigned the presidency, but continued as a member 
| of the board until his death, which took place on 
| November 23. 

In spite of his active participation in the affairs of 
the company, Mr. Vickers possessed a wide range of 
other interests, both social and commercial. He was 
appointed a Justice of the Peace in 1895, and in 1908 
occupied the position of Master Cutler. After two 
unsuccessful attempts to enter Parliament, he was 
elected in 1918, in the Conservative interest, as Member 
for the Hallam division of Sheffield, and continued to 
represent that constituency until 1922. His benefac- 
tions to Sheffield took many forms, including the gift 
of a tuberculosis dispensary and a number of other 
donations to the hospital services of the city, in which 
he was one of the original members of the Joint 
Hospitals Council. As a _ practical metallurgist, 
Mr. Vickers took a keen interest in the development 
of Sheffield University, serving as honorary treasurer 
of its funds from 1917 to 1926, and establishing the 
Douglas Vickers Scholarship Trust for the benefit of 
employees at the company’s Sheffield works. He also 
founded a benevolent trust fund, to be applied for the 
relief of elderly retired employees in necessitous circum- 
stances. His connections with other branches of 
industry included directorships of the Carlton Main 
Collieries Company, Limited, and the Parkgate Lron 
and Steel Company, Limited, of both of which com- 
panies he was chairman, and a seat on the board of the 
London Midland and Scottish Railway Company. 
Scientific progress, both at home and abroad, he 
followed with interest and first-hand knowledge, for 
he was an accomplished linguist and had travelled 
widely. Although amply qualified, he did not actively 
associate himself with technical institutions, differing 
in this from his father and uncle, each of whom was 
a member of the Institution of Mechanical Engineers 
for over fifty years. He was, however, a member of 
the Association Internationale du Congrés des Chemins 
de Fer, and maintained contact with a number of 
learned societies in England and on the Continent. 

















THE LATE SIR CHARLES BRIGHT. 


Srr CHarLes Brieut, whose death we regret to 
record, occurred at Hatfield Heath, Bishops Stortford, 
on Saturday, November 20, at the age of 73, was well- 
known in electrical engineering circles as an authority 
on land and submarine telegraphy, and to a wider 
public from the interest he took in a variety of subjects 
of a political and semi-political character. 

Charles Bright was born in London on December 25, 
1863, being the second son of Sir Charles Tilston 
Bright, who, at the early age of twenty-six, was 
knighted for laying the first Atlantic cable. Charles 
Bright himself was always anxious that full credit 
should be given to his father’s achievement and in the 
biography he wrote paid a complete filial tribute 
to this great effort. He was educated at Lancing and 
King’s College, London, and at the age of nineteen 
was articled to his father, under whom he was engaged 
in work connected with the surveying, making, laying 
and repairing of submarine cables in many parts of the 
world. His professional interest throughout his life 
was devoted to this branch of electrical engineering, 
and though he was for many years engaged on the 
practical side, he will probably best be known us a 
consultant and especially as a writer. 

In 1893 he drew up a report on ‘“ Underground 
Cables,”’ which attracted a great deal of attention. 
Some years later he published two books, Submarine 
Telegraphs and The Life Story of Sir Charles Bright. 
In 1902, he was called upon to give evidence before 
the Departmental Committee on Cable Communi- 
cations, and he was also a witness before the House of 
Commons Radio-Telegraphic Committee of 1907. To the 
latter he contributed an important memorandum on 
the historical and technical aspects of the subject. He 
was appointed the sole delegate for Australia at the 








International Radio-Telegraphic Conference of 1912, 
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and turning his attention to aviation, served as a 
member of a committee which was appointed in 1916 
to inquire into the working of the Royal Aircraft Fac- 
tory. He also claimed to have been the first to draw 
attention to the strategic use that could be made of 
wireless communication in military aeronautics. He 
was a member of the British Association Special 
Committee for dealing with engineering problems 
arising out of the war, as well as of a committee 
appointed by the Army Council to inquire into the 
administration of the Royal Flying Corps. 

Charles Bright was knighted in 1919. He was 
elected a Fellow of the Royal Society of Edinburgh in 
1894 and an Associate Member of the Institution of 
Civil Engineers in 1889, being transferred to the class of 
members in 1911. He had also been a member of the 
Institutions of Mechanical and Electrical Engineers. 
He was a frequent contributor to the Proceedings of 
various scientific societies and technical journals. 








LABOUR NOTES. 


As was stated in these notes recently, the Engineering 
and Allied Employers’ National Federation accepted, 
in conferences with the representatives of the workers, 
the claim of the engineering unions to negotiate on 
behalf of apprentices, boys and youths. Last week, it 
is stated, the method of applying the principle was 
discussed and provisional agreements were reached 


on the subject with (1) the Amalgamated Engineering | 


Union and (2) the Engineering Joint Trades Movement. 
According to the Daily Herald, the agreement with 
the Amalgamated Engineering Union prescribes that if 
a boy has a grievance he may raise it with his foreman 
or take it to the district official of his union, who will 
discuss it with the local employers’ association. Failing 
settlement there, the dispute will go to the union 
executive, which will negotiate with a standing commit- 
tee of the employers, appointed specifically to deal with 
questions relating to apprentices. Indentured appren- 
tices and other young workers with written contracts 
are not covered by the arrangement, but whatever 
arrangements are reached regarding the others will 
witomatically apply to them. 


The agreement further provides, it is stated, that. 
where the union negotiates wages on a national basis 
ind a settlement is reached regarding adults, there will 
he proportionate increases for boys. Any local appli 
cations in respect of the boys can be dealt with through 
the central authorities, with power to send the question 
hack to the district concerned for reconsideration. 
National claims will also be dealt with by the central 
authorities. When a dispute takes place, apprentices 
are not to be called out, but that provision is not to 
ipply to the case of boys and youths who are not 
indentured. The agreement with the Engineering 
Joint Trades Movement is understood to be in similar 
terms. 


At the end of October, 7,556 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 

signing the books,” as compared with 7,821 at the 
end of September. During October the number of 
members on superannuation benefit decreased from 
1,607 to 1,599, and the number on sick benefit increased 
from 844 to 859. In October, when five weeks’ outlays 
had to be provided for, the expenses amounted to 
2,964. lle. 3d.; in September they were 2.8011. 2s. 7d. 
There was a net increase in the membership of 455. 


\ffiliated unions are reminded by the General Council 
of the Trades Union Congress that the Joint Committee 
on After-Careers of Trade Union Students maintains 
a register of such students who have completed their 
course at Ruskin College or at the Universities of Oxford 
und Cambridge, and will supply, on request, particulars 
of men and women likely to prove suitable for various 
posts in the trade-union movement. The Joint Com- 
mittee consists of representatives of the General 
Council, Ruskin College and the appropriate depart- 
ments of the Universities of Oxford and Cambridge. 
In a circular on the subje:t, Sir Walter Citrine says : 

Owing to their practical experience in the trade- 
union movement before they take up adult scholarships 
and to the special training they receive during the 
tenure of their scholarships, some of these men and 
women will be found well qualified to fill useful posts 
in the trade-union movement. It is normally found 
that they are making valuable contributions to the 
movement in a voluntary capacity. In a few cases, 
such students have found full-time occupation in the 
movement as research workers and in other capacities.” 


In the Labour Review of the United States Department 
of Labour, the Bureau of Labour Statistics says that 
there were more new strikes in America in June this 
year than in June of any year since 1915, the earliest 


year for which comparable figures are available. 








Detailed information has been received of 552 strikes 
which began in June, in which nearly 279,000 workers 
were involved. These strikes, together with 304 which 
continued into June from preceding months, made a 
total of 856 in progress during the month, in which about 


471,000 workers were involved. The number of 
man-days idle in June as a result was more than 
4,900,000. Nearly three-fourths of the strikes begin- 


ning in June were in nine industry groups. These 
groups, and the number of strikes in each, were as 
follows: Textiles 68, trade 60, iron and steel 44, 
transportation and communication 42, lumber 40, 
machinery manufacturing 39, domestic and personal 
service 37, food 35, and building and construction 34. 
The greatest number of workers involved and man-days 
idle were in the iron and steel industries, in which the 
strike which was called in May against four large 
independent steel companies continued throughout the 
month of June. 


Of two general strikes, one was a one-day stoppage 
in Lansing, Mich., on June 7, in protest against the 
arrest of pickets for alleged violation of an injunction 
issued in connection with a strike at the Capital City 
Wrecking Company ; and the other a one-day stoppage 
in Niles and Warren, Ohio, on June 23, in protest 
against an injunction restraining steel-strike pickets in 
those cities, and in protest against the movement o 
non-strikers in and out of the steel plants under the 
protection of National Guardsmen. 


The daily wages of Tokyo workers in December, 
1936, ranged from 0-65 yen for female workers in the 
match industry, to 5-67 yen for lathemen in the metal 
industry. Wages in this industry were above those in 
any other industrial group, 5-55 yen being paid to 
finishers, 4-35 to blacksmiths, 4-33 to wood-pattern 
makers, and 4-2 to founders. Leather makers ranked 
next, with a daily wage of 3-57 yen. A wage of 3-25 
yen was reported for stevedores, 3-03 for compositors, 
2-93 for stonemasons, and 2-08 for carpenters. The 
general average wage index for December, 1936, with 
the December, 1935, wage taken as base, was 101-3. 
For clog makers the index rose as high as 125; for 
blacksmiths and for female silk reelers it fell as low as 
89-9. In no other occupation did it recede below 
93-7. In 12 occupations no change in wages was 
reported. 


Under an Italian Legislative Decree dealing with 


| working hours, it is prescribed that overtime must not 


exceed two hours in the day and 12 in the week, except 
in cases of special urgency, when the maximum may 
be extended to 14 hours a week, provided that the 
average does not exceed 12 hours a week in any period 
of nine weeks. When the overtime and the normal 
hours of work (eight hours a day and 40 hours a week, 
or such other limit as may have been fixed by the 
Minister of Corporations or the corporative inspectors) 
do not together exceed 48 hours a week or eight hours 
a day, the employer must pay into the special un- 
employment fund a contribution equal to 10 per cent. 
of the remuneration due to the workers for their 
overtime, unless he is obliged, under the collective 
agreements in force, to pay a higher overtime rate to 
the workers. 


When, as a result of overtime, the total number of 
hours worked exceeds 48 in the week or eight in the 
day, the higher rate of overtime pay specified in the 
collective agreements must be paid in respect of hours 
worked in excess of these limits. The higher rates 
specified in the collective agreements must also be paid 
in respect of overtime in excess of the limits prescribed 
for intermittent work, attendance, and work as watch- 
man, when the hours of such workers are extended or 
when lost time is being made up. The Minister of 
Corporations will prescribe by Decree the form and 
rate of the unemployment contribution, and of the 
overtime pay in respect of overtime worked, by persons 
employed in undertakings not governed by the Act of 
April 3, 1926, concerning the legal regulation of collective 
relationships arising out of employment. 


The employer must post up in a prominent place 
accessible to all the workers concerned, a copy of the 
time-table showing the hours at which the workers 
begin and end work and the times and duration of 
breaks during working hours. When it is impossible 
to post up the time-table in the workplaces because 
the work is carried out in the open air, the time-table 
must be posted up in the place in which wages are paid. 
A copy of the time-table, signed by the employer or 
his legal representative, must be sent to the competent 
corporative inspector, who must be informed of any 
subsequent changes. 


The number of hours of overtime must be entered 
separately from the number of normal hours every 
day for every worker in the pay-book stamped by the 





[DEc. 3, 1937. 





National Fascist Industrial Accident Insurance in- 


spector or, if the undertaking is not covered by the 


Compulsory Accident and Occupational Diseases In- 
surance Act, by the National Fascist Institute of Social 
Welfare. The amount of the remuneration paid for 
overtime and for other hours of work must also be 
entered separately in this book for each worker and 
each pay period. The corporative inspectors may 
permit some equivalent system of entry. Employers 
who come under the Act of April 3, 1926, must post 
up in a place accessible to all the workers concerned 
and must produce to the corporative inspectors when 
required a copy of the collective agreement or agree- 
ments in force for the undertaking, together with a 
certificate from the trade-union organisation concerned 
to the effect that these contracts apply in that under 
taking. _ 

Industrial workers in Finland are legally entitled 
to seven days’ holiday with pay after one year’s un 
interrupted employment, and four days’ holiday with 
pay after six months’ uninterrupted employment. As 
there is an idea that the legislation on the subject 
might be improved, the Minister of Social Affairs asked 
the Office of Social Research to collect information on 
the subject from certain large-scale industrial under 
takings. The results of the inquiries are given in th 
Social Review of the Ministry of Social Affairs. It is 
stated that only 1,269 persons, or 2-1 per cent. of the 
total number of workers entitled to holidays, gave 
them up in return for cash compensation. In sawmills 
the percentage of workers who gave up their holidays 
was 5-4 and in the glass and porcelain industry 4-3. 
In the leather and shoe industry all the workers took 
their holidays, and in the other industries the pet 
centage of workers who gave up their holidays varied 
from 0-3 to 1-5. As a general rule, the workers took 
the amount of holiday legally due to them, but 3,555 
persons, or 5-9 per cent. of the workers entitled t» 
holidays, were given a holiday of more than 7 days. 
The most numerous cases of this were found in the food 
industry, in which nearly three-quarters of the workers 
(71-3 per cent. of the workers entitled to holiday) 
were given a holiday of more than 7 days. In the 
chemical industry the corresponding percentage was 
16-6, but in the other industries it only varied from 
0-6 to 2-3. 


In one undertaking, the workers who were not 
entitled to a holiday, or were entitled to a holiday of 
four days only, were nevertheless given a holiday with 
pay. In 22 undertakings they were given one day's 
holiday without pay, and in 54 undertakings work was 
arranged for them so that for 17 days they worked part 
time and for the rest of the time were on holiday with- 
out pay. During the holiday period, 74 undertakings 
stopped work entirely, and 22 partially. In one saw- 
mill, holidays were commuted for cash, so that the work 
of the undertaking could be carried on, and in 52 under- 
takings the holidays were spread out. 


A communication received by the International 
Labour Office at Geneva deals with the probable effect 
on employment in the United States of the widespread 
use of the mechanical cotton picker. Various devices, 
Industrial and Labour Information says, are already 
on the market, but so far their defects have prevented 
their widespread commercial exploitation. It is ex- 
pected, however, that further experiment will remove 
these defects before long. This possibility is sufficiently 
imminent to have led the Works Progress Administra- 
tion to call for a report on the subject from its agri- 
cultural economists. The report has just been sub- 
mitted, and declares that the mechanical cotton picke! 
might result in the displacement of half a million field 
hands within five or ten years. It points out, in 
addition, that it might also result in a reduced number of 
tenants and share croppers, greater use of machinery) 
in other phases of mechanised tillage and harvesting. 
and an increase in the size of cotton farms. Although 
the plight of the unfortunate people displaced should 
not be minimised, the report adds, concern for thei 
future should not obscure the fact that picking cotton 
by hand is slow and tedious work. In the long 
run society will gain by any reduction in the man- 
hours required to produce a given quantity of cotton. 


The Municipal Government of Greater Shanghai 
promulgated, on July 22, the detailed regulations 
governing the enforcement of the provisional rules 
relating to workers’ savings. These provide that 
every factory employing 30 workers or more shall 
have a savings society, and that every factory worke: 
must be a member of the savings society of his or her 
own factory. The system of savings may be either 
compulsory or voluntary. Under the voluntary savings 
system, a worker may deposit a sum of not less than 
one dollar. Funds deposited with the society under 
the compulsory savings system may not be withdrawn 
except on certain grave occasions. 
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THE BALANCED SUPPORT OF HIGH- 
TEMPERATURE PIPE LINES. 


By JoserpH Kaye Woop. 


[ue conveyance of a high-temperature fluid such as 
superheated steam or oil vapour through steel pipe 
lines would be relatively simple if only the piping 
could be held stationary without inducing high stresses. 
Unfortunately, this is rendered impracticable by the 
very large thermal movements in modern pipe systems. 
The existence of the pipe line implies, in every case, 
the presence of a discharger and a receiver to which 
the ends of the line are attached, and these are fre- 
quently heavy and comparatively rigid items, such as 
boilers and turbines. In addition to these mandatory 
anchor points, there may be intermediate anchorages, 
necessary to protect flanged connections or the wall 
of the pipe itself; and to support a pipe line properly 
under such conditions, which rising pressures and 
temperatures render increasingly severe, has become 
an engineering problem of the first magnitude. 

A pipe line which, by means of elbows and bends, 
extends through all planes in space and connects a 


Fig.1. 

















DIAGRAMMATIC SKETCH OF 14"- 90OLB.- STEAM MAIN TO TURBINE 


tions are uneconomical and may prove dangerous by 
inducing appreciable stresses in the piping, connec- 
tions, or attached equipment, giving rise to the possi- 
bility of a fracture, leaking joints, or (in a turbine) a 
change in rotor clearance. In oil-refinery systems 
there is also the hazard of fire, especially in regions 
liable to earthquake shocks. 

A pipe line is properly supported only when the 
applied supporting effort is equal and opposite to its 
weight. When the position of a line is fixed the 
problem is simple, but when the position is continually 
altering the supporting device must adjust the applied 
effort accordingly to maintain it at a constant value. 
‘Lhis is accomplished in the arrangement illustrated in 
Fig. 4, which is a recent invention of the author's, 
Calculation, however, may show that, in particular 
cases, the stresses arising with variable-support hangers 
are reduced by others, opposite in sign, resulting 
from other causes; but in other cases the effect 
may be to augment the stresses due to variable 
support. Some designers, realising these deficien- 
cies of variable-support spring hangers, have used 
the counterweight type, but this, while exerting 
a constant supporting effort, has inherent limitations 





acting on the pipe beam is 
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Similarly, the maximum negative moment is 
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The maximum stress occurs at the fixed end and is 
present whatever type of hanger is used, provided 
that no expansion movement takes place. The maxi- 
mum stress due to bending in this case is 

. Do 1 » Do 

So, My 5} a wh ‘ - (3) 
in which D, is the outside diameter of the pipe and I is 
the moment of inertia of the cross section of the pipe 
beam. If, now, the block to which is attached the 
upper end of the hanger rod is moved first from the 
level 1 — 1’ to the level 2 — 2’, Fig. 6, and thence to 
3 — 3’ and 4 — 4’, causing the beam to flex as shown 
in Fig. 7,a and b, page 639, the two ends of the pipe are 
supported at points differing in elevation by the amount 


a although the left-hand support is still of the free 
type and the right support is rigid. The total change 
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discharger to a receiver, must be supported at inter- 
mediate points by hangers, guides, roller seats and 
anchors ; and this is initially done when the pipe is 
“ cold,” i.e., at room temperature. When the hot fluid, 
which the pipe is to convey, is admitted to it, the pipe 
heats up to the temperature of the fluid and tends to 
elongate along its axis. It cannot accomplish this 
freely because of the restraints exerted by the supports 
and by gravity, but it will assume a new configuration 
and position within the limits of those restraints, and in 
so doing, will be strained severely at certain points 
by the resultants of flexural, torsional and longitudinal 
bursting stresses. The shifting and stressing of a 
pipe line under these influences have been the subjects 
of various analytical and graphical methods of investi- 
gation which need not be detailed, the purpose of 
this article being to show how the designer may 
determine the relative effects of constant-support and 
variable-support types of spring hanger so that 
the advantages of the former type may be realised. 
A line laid out without regard to these effects may 
have bends, anchor points, guides, &c., so placed that 
it may be difficult or even impossible to obtain the 
full advantage of a subsequent conversion from variable 
© constant support. Fig. 1 shows a 14-in. pipe line, 
carrying steam at 900 lb. pressure per square inch, 
which was designed to be carried by constant-support 
EY and anchored in the manner shown in Figs. 
«and 3. 

In high-temperature pipe systems which are being 
continually shifted and distorted in all directions by 
thermal variations, the vertical components of the 
movements are of particular significance because, being 
i the line of gravitational action, they vary the sup- 
porting capacity of a spring hanger, not designed to 
correct this defect, to such an extent that a large pro- 
portion of the pipe line weight may be under-supported 
or over-supported, depending upon the upward or 
downward direction of the vertical shift. Both condi- 








which greatly restrict its application (see Appendix A). 
There is no advantage, however, in illustrating the 
principle by examining the stresses in any particular 
pipe system ; a more useful purpose will be served by 
considering the general case. It is proposed, therefore, 
to develop a typical case of a simple riser when 
supported, first, by a rigid hanger; secondly, by an 
ordinary or variable-support spring hanger; and 
thirdly, by a constant-support hanger. The tempera- 
ture will be assumed at the moderately high figure of 
750 deg. F., and dimensions and materials in accord- 
ance with the specifications of the American Standards 
Association, which do not differ greatly from those of 
the British Standards Institution. 

To consider first the support, by means of a rigid 
or simple rod hanger, of the section of piping shown in 
Fig. 5, which is assumed to be fixed at the lower 
end, the upper end being entirely free to move in any 
direction. The horizontal section, exclusive of the 
90 deg. welded bend, is 12 ft. long, and the vertical 
section, exclusive of bends, is 60 ft. long. The hanger 
rod is attached to a pipe clamp situated 63 ft. above 
the centre line of the horizontal length of pipe. For 
the present purpose it is sufficiently accurate to repre- 
sent the case by the cantilever-beam arrangement 
shown in Fig. 6, in which P is equal to the weight of 
the 60-ft. vertical section of pipe plus 14 times the 
weight of one bend plus complete insulating covering 
suitable for the working temperature of 750 deg. F. The 
small weight of the hanger rod and pipe clamp may be 
neglected. The total weight of the pipe beam in 
Fig. 6, which represents the horizontal length in Fig. 5, 
is then w 1, w being the weight of one linear foot of the 
insulated pipe, and / the horizontal length in feet plus 
the dimension from centre to welded face of the bend, 
also in feet. The weight P lb. is to be suspended at 
this total distance / ft. from the fixed end of the pipe, 
and the stresses in the pipe wall determined. 

The maximum positive moment M,, in I|b.-ft., 





in elevation, e, corresponds to the thermal expansion 
of the riser in Fig. 5, and half of it, 5 represents the 


general practice of cold-springing a pipe line. 
Irrespective of the movement of the hanger, upward 
or downward, the moment at any point in the pipe 
beam distant zx from the left-hand end is given by the 
equation 
$ Ls EI1#y 
M, = R2: # — Px — 3" = a » (4) 
in which y is the deflection of the beam at the point 
x from the left-hand end; E, the modulus of elasticity 
of the pipe material ; I, the moment of inertia of the 
pipe cross-section ; and Rg, the pull or reaction in the 
hanger rod, the value of which is unknown. Integrating 
twice this equation of the elastic curve, the equation is 
obtained : 
24ELy = 4R, (2 — 32) — w(at-- 42x) (5) 
When the block is moved upward from 1 — I’ 


to 2 — 2’ the deflection y is — > ; and when it is moved 


downward from 3 — 3’ to4— 4, y= + : Substi- 
tuting these values, with 1=2 and ky = = in 
equation (5), R, becomes equal to 
3 e 
P+ 5wltkps. . « (8) 


The positive sign of the last term applies to cold 
springing, or moving the block upwards, and the 
negative sign to expansion, which, in effect, moves it 
downward. It is assumed, of course, that the deflection 
is never sufficient to exceed the elastic limit of the 
material. When e = 0, R, = R,. 

Substituting R, in the moment equation (4), 


M,=Swiz—jwatikpSe . (7) 
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| 
in which the positive sign again corresponds to an/| in a steel frame. When this is substituted for the rigid 
upward shift and the negative sign to a downward | support assumed in Fig. 6, the arrangement of the 
shift or expansion. The point of inflection in the | typical pipe beam becomes that shown in Fig. 8, on 
elastic curve is found by equating M, to zero and| the opposite page, the other features remaining un- 
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load-deflection curve for the pipe beam is the sam: 
for all positions of the block. 

The general equation of the load-deflection curve fo: 
the spring is 





solving for x, which gives |altered. It will be recalled that, with the free end of 
3, e | the pipe in the normal position, t.e., at the same | 

: + k . . . (8) P . 
i 4 Pu elevation as the fixed end, the vertical shift < due to 


the signs having the same significance as before. By | 


equating to zero the first derivative of equation (7), 
it is found that the maximum positive moment occurs 
at the point where 


3 kp ¢ 
a l + P (9) 
s 2 u 





Fia. 4. 


Substituting this value of x in equation (7), 
kp? e? 


9 3 
M. yi 4 k l 
x 5 . 8 u 
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In this equation, when the sign of the second term is 


(10) 


ke 

, 

positive and when 
2u 


ind the maximum positive moment, which occurs at | 


w ?, When 


§ J, x in equation (9) equals | 


the fixed end of the pipe beam, becomes = 


128 
9 . 
‘ 0 the maximum positive moment equals isa | 
and occurs at the point where x 27. When the sign 


of the second term is negative and 


3} 1, then 


+ in equation (9) is zero and the maximum positive | 
moment, which occurs at the free end of the pipe | 
beam, also equals zero, 

If there is any negative moment the maximum value 
is always found at the fixed end of the pipe beam. | 
If, in equation (8), the positive sign is taken, repre- 


senting cold springing, there will be no negative 


l 
moment unless k,, * is less than ‘3 but for the negative 
“ 
sign, representing expansion, there is always a negative | 
moment, irrespective of the value of kp “. Since the | 
w 


maximum negative moment is always at the fixed 
end of the pipe, its value may be determined by 
substituting 1 for x in the moment equation (7), which 
gives the maximum negative moment, 


16 8 


M wl tr el 
. 128 16 ‘, (11) 
When the wt 
en the second term is positive and k ¢ ; the 
p 
moment i zero, and when kp e is greater than 5 


there is no negative moment in the pipe beam; but 
when the second term is negative in sign the moment 
is also negative for all values of k, e and is never less 


16 
than 128 w P. 

In order to determine the maximum bending stress 
in the pipe beam when using a rigid hanger, the | 
maximum value of M, must be known, irrespective of | 
sign. This can be found by evaluating equation (10) | 
or (11), whichever gives the larger numerical result. | 
The maximum bendi wz stress, Soy» is then obtained by 


substituting this value in the equation 
) 
S» “s-¥ 
: “2! 
in which the symbols have the same significance as in | 
equation (3). The maximum stress Sp, is due to 


(i2) | 


sagging of the pipe under its own weight; S, is due | 


to the combined effect of sagging and the additional | 
bending caused by the shifting of the rigid block or 
its equivalent in practice, the thermal 


expansion 


| the supporting 


| tical shift either upward or downward. 


expansion or cold-springing is zero, which, substituted 
in equation (6), gives (P + } wl) as the value of the 
reaction R,. The helical spring should have such a 
stiffness when compressed by this load that the deflec- 
tion produced will ensure the minimum variation in 
effort under operating conditions, 
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especially when these include high temperatures in 


conjunction with long vertical risers and low headroom. | 


An initial deflection of 54 in. seems to be the best 
practicable compromise in the present instance, having 
regard to the limitations imposed by correct spring 
design and current practice in pipework. Given the 
initial loading and deflection, the load-deflection rate 
of the spring, k,, may be expressed in the form 
(P i wl) 


: 
5h 


“” 
I 


(13) 


The method of determining the initial deflection is 
described in Appendix B. 

If the rigid block is moved downward from 3 3 
to 4 4’, the resultant decrease in the reaction R,, 


due to some of the load (P i w 1) being carried by the 


pipe beam, will not be zh as indicated in equation (6) 


‘p? 


or shown graphically in Fig. 9, but will be smaller, due 


tl to reduced spring deflection. This results in a higher 
reaction R, than with the rigid hanger, which protects | 


the pipe beam to some extent against excessive stresses. 


| Similarly, when the movement is upwards from | I’ 

to 2 2’. the increase in the reaction R,, due to 
e 

bending the pipe beam upwards, will not be 5 kp, but 


some smaller amount, due to an increase in the spring 
deflection. The reduced reaction, as in the former case, 
protects the pipe to a limited extent against high 
To ascertain how much the variable-support 
type of spring hanger protects the pipe against stresses 
caused by thermal expansion, it is necessary to know by 


stresses. 


s 
what amount the quantity , &, is decreased by a ver- 


This may 
be found from Fig. 10, in which the load-deflec- 
tion rate curves for the spring and the pipe 


beam are shown separately. The quantity k, = ee 

is the load-deflection rate of the pipe as a pure canti- 
> 4 » 

lever, and the quantity &, a ete is the load- 


5 


of the vertical length of pipe. Actually, a rigid | deflection rate of the spring. The full-line curves apply 
hanger would not be used under the conditions assumed | when the pipe beam is in the normal position (t.e., 


here. | 
The ordinary type of spring hanger, referred to | 
above as a “ 


variable-support " hanger, consists of a | 
helical spring, usually applied in compression, mounted | 


down through a 


e=0) and the dotted curves represent the values 
when the block has been moved vertically up or 


distance The pure cantilever 


P= (8 = 5) Be hieg, op al 
and the equation of the pure cantilever load-deflection 
curve for the pipe beam is 

Pp = (8 — 54) kp. 
For any deflection the total force, P., supporting th« 
load equals (P,+ Pp) = 5k, ¥ ky + Sky — SER. As 


(15) 





P. = (P + } wl) and, from equation (13), the latter 
' ' Fig... PIPE-BEAM RIGIDLY 
44---—-——----F OO SUPPORTED 


—fh__y 


Lc 














expression equals 54 k,, the value of 5 may be written 
e cs 
2k, + kp 
of 8 in equations (14) and (15), and observing that 


as 3$ 5}. Substituting this value 


5h ky (P 3 w 1), the equations are obtained, that 
’ ks 
> . le : 14) 
P. = (F wl) F 2 kp ke + kp ' 
| and 


ae ke 17 
Pp ae he) re ( 
The force P, is the reaction to the force R,, exerted 
by a spring instead of a rigid rod, and by comparing 
| equations (18) and (6) it is seen that the increment or 
| decrement of load assumed by the pipe beam, when a 
variable-support spring hanger is used, is diminished by 
the factor = The exact value of the pipe beam 
ky + kp 
increment or decrement 


is given by equation (17) 


above. If the expression is designated K, 


ky + kp 
| the moment equation may be rewritten by multiplying 
| ky by this factor K in equations (10) and (11), so that 
the maximum positive moment, 


9 Oe K? kp? e? 
. wi? : + ——— (18) 
} M; ia”! + 7K Apel 30 
land the maximum negative moment, 
16 So 
es y (2 4 K ky el. . (19) 
M, 128 wl? 4 ié pe 


|The remarks made with reference to equations (10) 
| and (11) also apply to equations (18) and (19). except 
that the stiffness constant k, of the pipe beam is 
reduced by the factor K. By substituting in equation 
| (12) the maximum moment obtained from equations 
(18) and (19), the maximum bending stress Sp | caused 


|in the pipe beam by its own weight, is obtained from 
| the equation 
: D. 
Sb, = Ms 5 4 
The arrangement of the pipe beam in the third and 
| final case, that of the constant-support type of hanger, 
is shown in Fig. 11, and is the same as in the other two 
cases, except for the difference in the hanger itself. 
Assuming, as before, that the free end of the pipe 8 
in the normal position, e in equation (6) may be 
equated to zero, giving (P + § w !) as the value of the 
|reaction R,. If the hanger pull is adjusted to this 
| value of R, the block may be moved up or down 
| without shifting the free end of the pipe, s° that 
the maximum bending stress in the pipe beam is gives 
by equation (3), or by equation (22) when K Ms 
It should be noted that this type of hanger cannot 


nor 


20) 





‘made to impress any cold spring on the pipe, 
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is this necessary as in the variably -supported pipe beam. 
If, for other reasons, cold-springing should be ag cart 

nds. 
Referring to Fig. 5, it is seen that an upward shift of 
the block in Fig. 6 from 1 — 1’ to 2 — 2’ can only 
represent thermal contraction, and not cold-springing ; 


it must be provided by means of opposing 


on 























multiplied by 2. 
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on the other hand, a downward shift from 3 — 3’ to 
4—4’ may still represent expansion, as in the other cases. 
This means that, as the total thermal expansion cannot 
be divided equally between upward and downward 
shifts, the full expansion must be taken in the downward 
shift. This does not alter the stress Sp, in equation (3), 
or So, in equation (20), because, when K is zero, the 
reaction R, will still be equal to (P + }wl); that is, 
the actual movement e of the free end of the pipe will 
still be zero. This would not apply in a case of variable 
‘upport because, if cold-springing were then eliminated 








and the full expansion taken in a downward shift, the | of 400 Ib., 600 Ib., 900 Ib., and 1,500 Ib. per square 
bending stress Sp, (equation 12) would be considerably 
greater, the second term in M, (equation 11) being 
Thus, in the following comparison of 
bending stresses the variably-supported pipe beam will 
be greatly favoured, because the actual movement of 


Fig. 7. DISTORTION OF PIPE-BEAM DUE TO COLD-SPRING & THERMAL EXPANSION 


Mapaple ~ i 4 2, 


inch, each at a total temperature of 750 deg. F. The 
pipe material was in accordance with Specification 
No. A 106—29 (Grade A, Seamless Steel Pipe) of the 
American Society for Testing Materials, which calls for 
a minimum tensile strength of 48,000 Ib. per square 
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the variable-support hanger during expansion will be 


| only half that of the constant-support hanger. 
| The total or equivalent tensile stresses Sg, for 


variable-support and S,. (K=0) for constant- 


support hangers are obtained by adding the longi- 
tudinal stress S,, due to internal fluid pressure, to the 
respective bending stresses Sp, and Sp, (K = 0). 
The stress S, is computed from the formula S; = 


(167.%.) 


a4 in which p is the fluid pressure in Ib. per square 
inch, d is the inside diameter of the pipe in inches, and 
t is the thickness of the pipe wall in inches. 
Comparisons have been made of the total stresses 
Sz, and Sg; (K = 0) for 36 sizes of pipe, all conforming 
to the American Standards Association specifications. 
Four classes of service were covered, namely, pressures 








inch, a yield point of 26,500 lb. per square inch, and 
40 per cent. elongation in 2 in., all at room tempera- 
ture. As the above material should never be stressed 
above 10,000 lb. per square inch at 750 deg. F., or 
15,000 Ib. per square inch at room temperature, these 
figures are used as the safe maximum stresses for the 
pipe beam when hot and cold, respectively. 

In summarising the equations for rigid, variable and 
constant supports it was found helpful to generalise 
them for computation. The value of e, which is the 
expansion of 63 ft. of pipe (see Fig. 5) for a temperature 
rise from 63-5 deg. to 750 deg. F., was found from the 
diagram Fig. 12 to be 4-22 in. ; and the length 1, which 
is 12 ft. plus the centre-to-face distance of a long- 


) 
radius welding elbow, may be expressed as (12 +- &)? 
D being the nominal diameter of the pipe in inches. 
Substituting these values throughout and adjusting the 


units to suit, the general formula becomes Sg=S, + Sx. 


in which 8S; = 0 when the pipe is cold and; when the 
pipe is hot, is equal to _ irrespective of the type 


M Do 











of support. The equation S, = applies to all 


21 
three methods of support, in which M may have any 
one of the following values :— 
Rigid and Variable Supports.—When the pipe is cold 
(62 -5 deg. F.) 
D\? - D 
M = 0-84 w (12 +5) + 9-5 K kp (12 +=) 
c2.,2 
4+. 26-7 aa 
When the pipe is hot (750 deg. F.) 
D\? D 
M=1-6w (12+) + 26-32 Kkp (12 +g) (22) 
For a rigid support K = 


a 
kg + kp 


(21) 


; and for a variable support, 





whether the pipe is hot or cold. 
(To be continued.) 
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SINGLE CUTTER-BLOCK FOUR- 
ROLLER SURFACE PLANER. 

A SINGLE cutter-block surface planer to deal with 
timber up to 30 in. by 8 in., has recently been introduced 
by Messrs. Oliver Machinery Company, Grand Rapids, 
Michigan, U.S.A. The machine, which embodies a 
number of interesting features, is shown in the accom- 
panying illustrations, Figs. 1,2 and 3. It is electrically 
driven, a 10-h.p. motor being provided for the cutter 
head and one of 1}-h.p. for the feed These 
motors are housed in the sides of the base casting and 
are easily through pair of which 
are visible at the left of Fig. 1 \ }-h.p. motor with 
a knife-grinding attachment is carried on the inside of 
one of the doors when not in use. It will be evident 
from Fig. 1 that the base is a single casting, but the 
boss at the centre of the bottom edge calls for comment. 
This forms the front bearing point, there being two at 
the rear corners, so that the three-point mounting thus 
provided enables accurate alignment of the machine 
to be secured and maintained. The upper housing is 
also formed with a single casting. The structures at 


gear. 


accessible doors, a 


the top are the chip-breaker frame in front, with the | 


exhaust hood in the rear. Immediately in front of the 
hood is a rigid slide, along which the motor-driven 


knife grinder and the jointing apparatus are traversed. | 


The table is 35 in. wide by 48 in. long overall, and has 
a vertical adjustment of 8 in. A platen of the section 
shown in Fig. 2 is provided immediately below the 
outterhead. This platen is of semi-steel and can be 
adjusted for alignment. The vertical traverse screws 
are driven by spiral gears operated by the feed motor. 
Che gears are provided with a safety throw-out, power 
being used for rapid traverse only. Fine adjustment 
is made by the inclined handwheel seen to the left of 
Fig. 1, the amount of movement being read from a 
graduated scale nearby. 

The cutter-block is forged from heat-treated alloy 
steel and carries four tungsten steel knives, secured 
as shown in Fig. 2. The cutting circle is 54 in. in 
diameter and the eutter-bl ck is balanced for any prac 
ticable speed, the normal rate being 3,600 r.p.m. The 


chip-breaker is of novel design and is arranged as shown | 


in Fig. 2. The individual sections are 2 in. wide and 


are of an alloy cast steel. They are assembled on a 
heavy bar carried in a frame pivoted to the top casting 
of the machine, at a point well to the rear of the cutter 
block. Each section is spring-loaded and has individual 
lubrication. 
limited by a stop, but should the irregularity be too 


great the whole chip-breaker rises, the toe describing | 


an arc which is virtually concentric with the radius 
of the eutterblock. The chipbreaker frame is not itself 
spring-loaded, but is connected to the front feed roller 
in such a way that it is lifted when the roller rises. 
This arrangement is shown in Fig. 3. The roller is 
mounted in ball bearings housed in blocks with freedom 
in a vertical direction. Downward pressure is exerted 
on the blocks by the spring-and-lever gear seen to the 
right of the illustration, the lever bearing downwards 
at its free end on to a collar on a screwed sleeve on the 
bearing - block spindle. This sleeve has, in turn, a 
second sleeve above, on which the chip-breaker frame 
Any upward movement of the feed roller, 
therefore, is accompanied by a corresponding move- 
ment of the chip-breaker. The latter is, however, 
otherwise free of the former and may be swung as a 
whole out of the way when access is required to the 
cutter-block. Conversely, the weight of the chip 
breaker causes a downward pressure on the sectional 
in-feed roller. The spindle screws provide means of 
adjustment to the roller. 

The top in-feed roller is of the sectional type and con- 
sists of a forged alloy-steel spider having eight arms 
milled from the solid. Over this are cast-steel serrated 
sections, 5§ in. in diameter, and corresponding in 
number and width to the chip-breaker sections. The 
sections are spring-loaded as shown, an _ individual 
vertical movement of 4 in. being allowed for. 
stops on the chip-breaker sections permit this amount 
of movement also, and when larger adjustment is neces- 
sary the whole chip-breaker and feed roller lift. The 
arrangement provides ample pressure on the work, 
while no wedging action of the chip-breaker can occur. 
The upper out-feed roller is of the solid type and is 
directly spring-loaded rhe two lower feed rollers 
are ilso of im. in diameter All feed rollers 
are chain driven, the chains of the upper being fully 
protects d and those of the lower comple te ly enclosed 
and running in oil. The adjustment of the 
rollers is by screws which are readily reached through 
the doors. The feed rollers are driven by a 
constant torque, four speed motor with a range of 
from 600 r.p.m, to 1,800 r.p.m. The first transmission 


reats 


four 


lower 


sick 


is by Vee-belts to a worm speed-reducing gear from 
which chains drive the in-feed and out-feed top rollers. 
The lower in-feed roller is driven from another speed- | 
reducing gear, which derives its motion through a shaft | 
with universal joints from the first motion shaft of the 
motor drive. 


From the first-reducing gear a chain | 


The yielding under local irregularity is | 





| other parts of the machine by lowering the table. 
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drive is taken to the table-elevating gear, which can 
thus be operated at four speeds. This gear is engaged 
by the horizontal lever at the left of Fig. 1, a safety | 
throw-out being fitted. The feed and table-elevating | 


The speeds are changed by the drum controller below the 


handwheel and are normally, 20 ft., 30 ft., 40 ft. and | 
60 ft. per minute. The vertical hand level actuates a 
brake for the cutter-block and to the right of it are 
the * start ”’ stop ” push buttons, the whole of 
the controls thus very conveniently grouped. 
Of the other details of the machine the pressure bar, 
seen in Fig. 2, may be mentioned. It is secured by 
two screws controlled by handwheels having a precision 
adjusting and locking device. The bar may be re- 
moved for inspection without disturbing any of the 
The 
handwheel seen at the right of Fig. 1 actuate: the 
traversing screw, of l-in. pitch, of the motor-driven 
knife grinder and of the jointing apparatus. 


and 
being 











Ex.ecrriciry Suppty m Catcutrra.—During the first 
six months of the present year, 165,865,557 units of elec- | 
tricity were sold by the Calcutta Electric Supply Corpora- 
tion Limited, Victoria House, Vernon Place, Bloomsbury 
Square, London W.C.1. This figure represented an | 
increase of 22,147,450 units (or 15.41 per cent.) over} 
that of the first half of 1936. 
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VARIATION IN THICKNESS OF THE 
TIN COATING OF TIN - PLATE, 
AND ITS EFFECT ON POROSITY.* 


By W. E. Hoare, B.Sc. (Eng.). 


Tue occurrence of porosity in the tin coating o! 
tin-plate has, in past years, been ascribed to numerous 
causes, and various suggestions have been made from 
time to time as to how it might be decreased or elimin- 
ated. From a consideration of this previous work it 
appears that porosity may be attributed to four major 
causes. (i) The presence of non-reactive areas on the 
steel basis sheet as being inimical to the production of 
continuous coatings was mentioned as early as 1797, 
and many times subsequently. There can be no doubt 
as to the general validity of this contention, the 
implications of which have led to improved methods 
for obtaining a chemically clean steel surface prior to 
tinning. It is reasonable to suppose that in re ased 
cleanliness of the steel basis sheet would result always 


* Communication from the International Tin Research 
and Development Council Laboratories and the Sir eer 
Cass Technical Institute, presented at the Iron and Stee 
Institute Meeting at Middlesbrough, September 14 17, 
Abridged. 
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in a decrease of normal porosity. (ii) Porosity has 
been attributed to the evolution of hydrogen occluded 
previously in the pickling operations. This effect was 
investigated recently by Peter and Le Gal, who found 
that it appeared from their experiments to be insignifi- 
cant, though not necessarily absent. (iii) The present 
author* has mentioned a further cause of porosity, 
ie., that occurring owing to conditions in the grease- 
pot. The discontinuities arising from this cause were 
termed potential pores, since, with this class of imperfec- 
tion, registration under porosity tests is not necessarily 
obtained until after the sheet has been subjected to 
forming or bending operations. (iv) The fourth major 
effect which has been mentioned as causing porosity is 
the abrasion, or partial removal of the coating, during 
the operations of cleaning and polishing. This effect 
has been noted in various places and was first esti- 
mated quantitatively by Hothersall and Prytherch.t 
In spite of the guidance of these suggestions, it has 
not yet been found possible to effect any substantial 
reduction in the porosity of such tin coatings as are 
generally used in the canning industry. The present 
paper is an attempt to throw light on the relation 
between the tin coating thickness and the porosity, 
and to examine any implications of the relation. It 
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other half to 2} lb. per basis box, then the total porosity 
will be increased to 1,150 pores per 100 sq. cm. :— 


Mean porosity of 1}-lb. per basis box tinplate = 
1,800 per 100 sq. cm. 

Mean porosity of 2}-Ilb. 
500 per 100 sq. cm. 

Total on 200 sq. cm. = 2,300 per 100 sq. cm. 

Net porosity per 100 sq. em. = 1,150 (ef. 750 per 
100 sq. cm. originally). 

This calculation holds good for any up and down 
variations however small, and shows that a local 
decrease of the coating thickness will, in addition to 
producing an associated local increase of porosity, 
also produce a total over-sheet increase in spite of 
local decreases formed in other places. 

Variation of Tin Yield.—Fig. 1 is a diagrammatic 
half-section of the top pair of rolls in the grease pot. 
The shaded areas represent liquid tin. The action of 
the grease-pot rolls D, takes off a thickness of tin 
equivalent to c —t, and since with stable conditions 
b+t—a-+c and therefore c —t = b —a, the grease- 
pot rolls action is capable of reducing the tin yield 


Fig. 2. 
a - 


T ———— 7 = _ oe 
| 
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per basis box tinplate = 
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(a) Specimen R. 


(b) Specimen J. 


(c) Specimen K. 
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seems desirable to mention at the outset that the method 
of porosity testing adopted for the present paper was 
the hot-water test, preceded by cathodic degreasing. 

When sampling was necessary the following procedure 
was adopted : For a box of 112 sheets, the second sheet 
from the top and the bottom and one sheet from 
approximately one-third and two-thirds of the way 
down were taken; for a box of 56 sheets, the second 
sheet from the top and bottom and one sheet half-way 
down approximately were taken. The tin yield was 
estimated by Clarke’s method.{ Selective detinning 
was carried out with the solution used by Hothersall 
and Bradshaw.§ 

General Relation of Tin Yield and Porosity.—Curves 
in which the porosity is plotted against the tin-coating 
thickness show that the porosity falls rapidly as the 
tin yield is increased from 1 lb. to approximately 2} Ib. 
per basis box. As the tin yield is further increased 
the amount of the numerical decrease of porosity 
becomes much smaller, and the curve runs substan- 
tially asymptotic to the tin yield axis. It is apparent 
that the curves have an immediate practical function, 
in that they may be used to determine limits above 
which porosity values should not lie. Thus, abstracting 
average figures, it is found that a tin yield of 2 lb. per 
basis box is associated with a porosity of 750 per 100 sq. 
em. If, however, on a specimen | sq. dm. in area, 
one-half has for some reason fallen to 1} lb. per basis 
box, with a consequent increase in the case of the 





i Journ. Iron and Steel Inet, vol. cxxix, page 253 
934 
} ENGINEERING, vol. exli, page 598 (1936). 
inalyst, vol. 69, page 525 (1934). 
§ ENGINEERING, vol. exli, page 543 (1936). 





by an amount which is equal to the difference 
between the amount that the roll carries on its progres- 
sion MM and the amount that it carries on its progres- 
sion NN. This explains the action of grease-pot 
brushes. A brush placed at the bottom of the roll 
increases d, a dimension corresponding to the amount 
of tin draining off the roller, and therefore reduces a. 
Through the effect of decreasing f, c — ¢ is increased 
and the tin yield is decreased. If ¢ increases steadily 
as the sheet passes through, owing to the sub-nip being 
fed by tin pushed back by the rolls, two effects will 
arise: d will increase and/or f will increase. In the 
event of the increase of d being insufficient to take 
care of the total amount of tin being pushed back, f 
must increase; 6 +- ¢t will therefore increase, and since 
the ratio b:t will be nearly constant, the tin yield 
will undergo a small progressive increase towards the 
list end. The amount carried through the nip f 
depends on viscous and gravitational forces. Viscosity 
tends to carry tin up to and through the nip; gravity 
tends to oppose this. Therefore if the speed increases, 
with a resultant increase of the viscosity forces, more 
tin will pass through f. 

Unless the nip is fed with tin, which is outside the 
scope of the argument, f = b +t, and therefore if f is 
constant then ¢ is constant (see above). It therefore 
appears that f itself must be varied by factors other 
than the loading on the rollers, these factors being 
the amounts of liquid tin available fromc anda. It 
is only by the ability of these factors to alter f deliber- 
ately or otherwise that they cause any variations of 
tin coating thickness. It should be remembered that 
effects such as scruff bands (see below) are caused by 
conditions altering momentarily the loading on the 
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rolls. It is therefore possible to conclude that if the 
grease-pot rollers were capable of being correctly cam- 
bered, maintained true, and kept dead in position, 
then, with uniform steel substance, the tin yield could 
be varied at will by adjusting fonly. The mechanism 
of a tinning machine and variations of substance do 
not allow of this accuracy (but improvements are being 
made); other devices, #.¢e., grease-pot brushes, and 
spring loading of the rolls, must therefore be employed. 

The thickness of the tin coating on tin-plate varies 
generally in three orders, namely : (1) The variation 
from sheet to sheet in the box. (2) The variation over 
individual sheets on a large scale. (3) Macroscopic 
variations over individual specimens (potential and 
normal pores, grease marks, ripples, &c.). The varia- 
tion from sheet to sheet in the box occurs generally, 
and some of the factors causing it have been investi- 
gated by Idris Williams. Roughly speaking, these 
variations may be expected to be of the order of 
20 per cent. each way on the mean value, but the 
extent varies considerably from box to box. Varia- 
tions of porosity are always associated with this type 
of variation of tin yield. 

Variations over individual sheets on a large scale 
have been found in the following directions : (a) In 
the case of heavily-coated sheets the back end always 
appears to have a thicker coating than the front end. 
In Table I a summary is given of the tin yield and 
porosity figures on five boxes of charcoal tin-plate, all 
manufactured by the same procedure. It will be seen 


TaBLE I.—Tin Yield and Porosity Figures for Five Boxes 
of Charcoal Tin-plate (all made by the same Procedure). 





| Mean over Whole Box. 
Mark. | Tin Yield | Porosity 





(Mean of 3). | (Mean of 6). | j l 
Tin Yield. | Porosity. 
: Lb. Oz. | am | Lb. Oz. 
M 5 10 45 
MM 5 12 29 5 11 37 
T 6 2 23 
TT ee 17 6 44 | 2 
N 8 11 10 
NN | 9 8 10 Po “Ee | 10 
vy | 9 & 6 
~~.) 4 rt 5 
K2 12 4 «| 7 | 
KE2 14 3 | 3 (2-6) | 13 34 5 (4-8) 


' | 
| 





that the average tin yields for list-end specimens 
(double-letter marks) are in every case greater than 
those for front-end specimens. The associated porosity 
varies also in the correct direction, except in the case of 
tin-plate N where the figure is the same. Theoretical 
reasons for this increase of coating thickness have 
been discussed above. It has been shown by Chalmers 
that gravitational draining of the liquid tin is too slow 
for this factor to be significant as a cause of the increase. 

The increased coating thickness at the back end is 
not always noticed in tin-plates having a tin yield of 
below approximately 2 lb. per basis box. In certain 
cases where the list end of the sheet has a dry appear- 
ance, the variation may be in the reverse direction, 
the list end having a lower coating thickness and a 
higher porosity. It is convenient to mention, inter 
alia, that when specimens are sampled indiscriminately 
from individual sheets, the porosity does not always 
correspond with an inverse function of the tin yield, 
this being due to the intrusion of other factors which 
may mask the effect on any individual. Such con- 
clusions are “‘mean”’ conclusions, and can only be 
established by extensive repetition of the expcriment. 
In cases where the coating thickness is well removed 
from the mean, however, the associated porosity will 
always be increased or decreased in the correct direc- 
tion. (For example, in the case of a tin-plate having 
a mean tin yield of 1 lb, 6 oz. per basis box the porosity 
was 1,300 at a place exhibiting a coating thickness of 
1 Ib. 5 oz., and 8,000 at a place exhibiting 1 Ib. 24 072.) 
The fact that the increased yield at the back end does 
not generally appear on plates of coke grade may be 
explained by the fact that the speeds and pressures 
are high and grease-pot brushes are used, all of which 
factors tend to stabilise the conditions. 

(6) Variation of tin yield from side to side of the 
sheet is caused by slack tinning rolls having less set 
at one side than the other. This can be demonstrated 
readily by running an under-width sheet through one 
side of the pot. Owing to the grease-pot rolls being 
wedged apart at one side only, the sheet will have a 
higher tin yield on its outside than its inside edge. 

(c) The author has not had the opportunity at 
present of investigating thoroughly the variation of 
porosity from face to face of individual sheets. One 
difficulty connected with the investigation of this 
factor is that with a box of tin-plates obtained through 
the ordinary channels it is usually impossible to tell 
which is the bottom and which is the top face, except 
by begging the question and assuming that the face 
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} 
with the greater porosity is the bottom. The greater | porosity than that associated with the layer revealed 
porosity of the bottom side has been mentioned by| by chemical detinning, owing to its capacity for 
Schneider, and Phillips and Leadbeater give results| entangling an amount of free tin which depends on the 
showing the extent of the difference. This is con: | amount of iron-tin compound present. The brittle- 
firmed by the present author in the case of several | ness of this combined layer is shown to be high, and 
specimens. It has been suggested previously that|thus formulates an additional explanation of the 
these differences are due to the difficulty of escape of | mechanism by which the protection afforded to the 
flux-reaction products from the under side of the sheet. | steel base at potential pore sites breaks down easily 
Effect of Varying the Tin-Coating Thickness on| upon slight deformation 
Individual Specimens.—Considering further the varia Macroscopic Variations over Individual Specimens.— 
tions occurring over individual sheets, the purpose of | The third order of variation of the thickness of coating, 
the following experiments was to determine whether | i.e., those effects such as grease lines, scruff bands, 
the general relation of tin coating and porosity held for | ripples, &c., was qualitatively investigated by means 
an individual specimen of tin-plate. In order to vary | of a new technique. The interference fringe method* 
the tin coating of a single sample conveniently, advant- | was hardly convenient for this type of work, since it is 
age was taken of the fact that when a specimen of tin- | desirable to survey a fairly large area of tin-plate at one 
plate is held vertically in a bath of palm oil at a tem- | time 





perature above the melting point of tin, the coating is | 
progressively removed by draining under gravity. | 
Stripping curves of a tinplate carrying initially about 
11 Ib. of tin per basis box, and at three temperatures, | 
are given in Fig. 2, which shows the rate of stripping | 
of the coatings. A further series of tests, in which | 
the porosity was determined at successive steps in the | 
stripping process, indicates that as the coating thickness 
is decreased, so the porosity increases, 
These results indicate that possible normal pore sites 
may exist beneath a continuous coating, only becoming 
effective as the coating thickness is reduced. The 
mechanism by which this pore formation occurs has 
been discussed by Chalmers, who states that a normal 
pore cannot be formed unless the diameter of the | 
non-reactive area (i.¢., the potential site of a pore) is} 
greater than 0-7 times the coating thickness. Since | 
the mechanism involves the action of surface tension | 
forces, it is obvious that it will only operate when the | 
coating is reduced by such means that the tin is in the 
liquid = state Chalmers’ statement has since been 
confirmed by the present author. Some hundreds of | 
normal pore sites, determined by the hot-water test, | 
have been measured microscopically, and in every | 
case the diameters of non-reactive areas at the base | 
of the pores were found to be above the minimum 
dimensions appropriate to the particular tin yield. In 
some cases the non-reactive areas were irregular in 
shape. When this occurred, however, the minimum 
axis of the irregularity was always found to be well | 
above the minimum dictated by Chalmers’ findings.* 
The microscopical appearance of specimens after the 
prolonged immersion in palm oil (ef. the conditions at | 
the ends of the curves of Fig. 2) was found to be similar 
to that of the base of potential pores. It was felt, | 
therefore, that it would be valuable to examine some 
of the properties of these specimens with a view to | 
obtaining additional data on potential pores, and of 
their mode of breakdown under deformation. The 
stable layer produced by stripping in palm oil appears 


( To be continued.) 








THE AULD DOUBLE-ACTION 
SAFETY VALVE. 


Tue development of boiler performance during the 
past twenty years has been remarkable in more respects 
than the obviously increased range of steam tem- 
peratures and pressures. In both marine and land 
applications, with the general employment of oil fuel 
in the former case, mechanical coal-firing in the latter, 
and greater size of unit in both, there has arisen a 
demand for flexibility and rapid steam-raising qualities 





Tapie lV. Effec tof Deformation on the Layer 
* Compound plus Entangled Tin.” | 


Porosity pet 
square centimetre 





Free Tin Alloy Tin. | Total Tin 
Mark On. per Oz. per Ox. per 


f y , -aine 
mocks Rant, | Basis Ben. | Bests Dan than was regularly attained 


| before the war by any boilers other than those of 
| locomotives and torpedo craft. This has led to exten- 
sive changes in the design of boiler mountings, especially 


| of a much higher order 
Before After 
Bend Bend 


K 19-0 24 43-0 20 Protection | in regulating apparatus, the gauges which indicate the 

} 4 17 22-4 «0 completely | rapidity of its response to fluctuating loads, and the 
9 F >. oO destroved.t : . “ 

1 1-0 iH 12-9 soe =o safety devices which are the final check upon its 


functioning. 

* Note in Fig. 3 (@) the peculiar type of breakdown of this | Safety valves in particular have been the subject 
specimen. The steel base of ehts tin plate was an early example of | Of much research as steaming capacities have increased, 
cold-reduction material, and was subject to the phenomenon known | and on most high-duty boilers now embody some 
wey ” method of ensuring full opening, to avoid undesirable 

24 accumulation of pressure. By this means it is pos- 
to have different properties from the alloy layer| sible to use valves of less area than the plain spring- 
produced by chemical stripping, which differences are | loaded type would require, thus reducing the bulk 
found to be due to the capacity of the alloy layer to | and weight of the valve and simplifying the problem 
entangle a certain amount of free tin. The results| of maintaining steam-tightness when it is closed; 
summarised in Table 1V show that the amount of free | but it is still necessary for a certain pressure to accumu- 
tin entangled is reduced as the amount of compound | late above the valve in order to provide the additional 
The porosity of such layers is considerably | lift. To obviate this disadvantage, to reduce still 
further the bore and weight, and to improve the 
detinning, previously estimated to be as high as | sensitivity of operation, Messsrs. David Auld and Sons, 
60,000 pores per LOO. gq. em. Although the protec med Limited, Whitevale Foundry, Glasgow, 8.E., have 
afforded to the steel basis sheet by this layer is relatively | introduced a type of valve in which the full steam- 
high initially, the results recorded in the last two} pressure is rendered available to assist opening, irre- 
columns of Table IV show that it is sufficiently brittle | spective of the pressure set up in the chest immediately 
to give negligible protec tion to the steel after the above the valve This is effected by means of a pilot 
slight deformation occasioned by one bend over a }-in.| valve situated in a by-pass connecting the pressure 
The porosity of three specimens after | side of the main valve to the auxiliary cylinder con- 
deformation is Fig. 3. Che complete | taining the main piston, loosely mounted on the valve 
breakdown of protection at the centre of the specimens | spindle, as shown in the accompanying illustration. 
initial porosity at the| The complete assembly comprises a spring-loaded 
undeformed edges j}main valve of normal design, provided with lips to 

The experiments demonstrate that the compound | ensure prompt opening and closing without * feather- 
he main valve rests on a plain ring seat, held 
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less than that of the alloy layer revealed by chemical 





diameter bar 
shown in 
may be compared with the 


layer revealed at potential pore sites may have a lower | ing. 


* This does not refer to pores obviously caused by 


Inst. vol. exxxii, page 135 (1935) 


ecratch'ng or abrasion 





* W. E. Hoare and B. Chalmers, Journ. Iron and Steel | relaying railway tracks, for motor cars and lorries 
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in position by the inlet branch, and prevented from lift- 
ing by a small flange on its under side. The upper facing 
of the valve chest is bored to accommodate a removab! 

cylinder, containing the main piston, which is a loose fit 
in the cylinder and on the spindle. The lower end 
of the cylinder is closed, the spindle passing through a 
long central sleeve guide, and is provided with a number 
of ports communicating by a circumferential externa] 
passage with a cored passage in the chest, terminating 
at the facing to which the pilot valve is attached. 
Another cored passage connects the boiler side of th: 
valve to a port in the same facing, the two ports Tegis 

tering with corresponding ports above and below th¢ 
pilot valve, which is of the balanced spring-loaded 
type and fitted, like the main valve, with hand easing 

gear. 

The main and pilot valves may be set to operate, sim- 
ultaneously, but as a rule the pilot valve is adjusted to 
lift at a pressure slightly in excess of that on the main 
valve. The operation is then as follows. As soon as 
the boiler steam pressure exceeds the desired figure, 
the main valve opens against the spring load and steam 
is released. If the excess of pressure is only slight, 
the initial lift of the main valve may suffice to relieve 
it; but if the pressure still accumulates, by the small 
amount necessary to open the pilot valve also, live 
steam is admitted through the by-pass to the under- 
side of the main piston, further compressing the spring 
and opening the main valve to its full extent. When 
the pressure falls below that for which the pilot valve 
is set causing it to close, the steam remaining in the 
passage and the cylinder leaks past the loosely-fitting 
piston and away to atmosphere through the leak-off port 
shown, and also through the cylinder drain hole into 
the valve chest. The main valve is then controlled 
by the springs only, and returns to its seat as soon as 
the pressure falls to the normal working level. 

The principal advantage claimed for the new design 
is that it ensures a positive lift to the full extent (a 
quarter of the diameter) necessary to give an area of 
annular opening equal to that of the seat bore. In 
a comparison cited by the makers, a valve of 1}-in. 
bore of seat would be fitted to fulfil conditions which 
would require a 3-in. pop safety valve or an ordinary 
spring-loaded valve of 6-in. bore. The pilot valve may 
be controlled, if desired, from some other point than 
that shown; for example, a safety valve mounted on 
a large steam main may have the pilot valve connected 
directly to the main by a separate pipe in place of the 
passage cast in the valve chest. The presence of back 
pressure in the discharge pipe, it is stated, does not 
affect the operation of the valve, as allowance is made 
for this in proportioning the main piston. The pilot 
valve balance piston, like the main piston, is an easy 
fit in its sleeve, and is designed to retain the correct 
adjustment in all positions. Both the main and pilot 
valves have suitable lips to promote rapid and accurate 
opening and closing. 








CATALOGUES. 


Electric Furnaces.—We have received from Messrs. 
A.E.W., Limited, Imperial Works, High-street, Edg- 
ware, Middlesex, leaflets describing their furnaces 
designed so that the elements may be quickly and 
easily renewed at very low cost. 

Reflecting Lanterns.—Messrs. Curtis Lighting Company, 
of Great Britain, Aldwych House, London, W.C.2, 
have sent a leaflet descriptive of their Curtis exterior 
lanterns, incorporating X-ray silvered glass reflectors ; 
this conveys a good idea of the characteristics of these 
lamps. 

Piston Rings —Messrs. Clews Petersen Piston Ring and 
Engineering Company, Limited, West Heath Works, 
Mill-lane, West Hampstead, London, N.W.6, have sent 
us a catalogue which provides useful information con- 
cerning the various types of rings made by this firm, for 
use in motor vehicles. 

Accumulator Hand Lamps.—Messrs. Batteries, Limited: 
Hunt End Works, Redditch, have sent us a leaflet 
describing their Nife accumulator hand lamps, which, 
it is claimed, do not run down when not in use and cost 
but little to re-charge. Their steel plate cell is stated 
to be unspillable and to last a very long time. 

CO, Recording Apparatus.—We have been favoured 
by Messrs. Cambridge Instrument Company, Limited, otf 
45, Grosvenor-place, S.W.1, with a copy of a leaflet 
describing their electrically-operated CO, indicating and 
recording instruments. These are robust and flexible, 
accurate and adaptable, and permit of continuous reading 

Laboratory Apparatus.—Messrs. Griffin and Tatlock, 
Limited, Kemble-street, Kingsway, London, W +‘ 2. 
have sent us copies of newly-published sectional cata 
logues dealing with various types of apparatus [or 
laboratory use. One is devoted to oil and tar testing 
and another to weighing equipment and analytical 
| balances. 

Lifting Jacks.—From 
Pneumatic Tool Company, 

170, Piccadilly, London, W.1, we have received a 

lication describing the range of Duff-Norton and Bart 


| jacks supplied by them for general engineering Wor’, 
nd 
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THE PRESSURE DIE CASTING 
IN MODERN INDUSTRY. 


By Hersert Cuase, M.E., M.S.A.E. 
(Concluded from page 615.) 


Amone the applications of die castings in other 
tields, that of the manufacture of household 
appliances, including electrical appliances, is 
perhaps the most important in the United States. 
Here, again, the zinc alloys play a leading réle, but 
the aluminium alloys also find wide use, chiefly 
to reduce weight, in the case of portable appara- 








ENGINEERING. 


In the production of office, salesroom and other 


business equipment, die castings have found another 
sphere of application. This applies not only to 
cases or housings, but to frames, gearing, levers, 
plungers, pulleys and a variety of other mechanical 
elements, many of them being much less expensive 
than if made by other means. Except where light 
weight for portability is essential, the zinc alloys 
are almost exclusively used, having replaced 
stampings. This is because a die casting lends 
itself to complexities unattainable, or more 


expensive, in stamped parts. Stiffness is easily 
secured by ribbing, and bosses, for the attachment 








Fic. 6. PuLtey anp Fan For LIGHTING 
tus; to withstand temperatures above those for | 
which the zine alloys are recommended, as in some | 
heater appliances ; or to withstand contact with | 
foods. In one of the more recent vacuum sweepers, | 
magnesium die castings are used in place of} 
aluminium on account of their lighter weight. | 
Zine alloys find extensive use in parts for household | 
washing machines. Contact with soap solutions, 
unless free alkali is present, does not injure the 
zine die castings used. While many of the house- 
hold appliances are produced by the electrical 
industry, many manufacturers of electrical goods 
employ die castings for certain wiring devices, as 
well as for other electrical products used in other 
than domestic applications. These include the 
complete housing or, more frequently, only the 
end frames of fractional horse-power motors, some 
such frames having recesses for gearing; the 
rotors for squirrel-cage motors, the latter including 
steel laminations cast as inserts; electric fan 
bases; various parts for lighting equipment ; 
housings and other parts for portable electric tools ; 
and parts for telephone and radio applications. 

Two typical examples are given in Figs. 6 and 7, 
annexed, Fig. 6 showing a combined pulley and 
ventilating fan for a lighting generator, die cast 
in one piece from zinc alloy. Fig. 7 shows a rotor 
for an induction motor, in which die-cast aluminium 
alloy forms a matrix around the steel inserts and 
the shaft, as well as cooling vanes to provide air 
circulation. Zine alloys are used for a similar 
purpose in some motors. In the electrical field, 
both zinc and aluminium alloys find wide use. In 
portable equipment where low weight is essential, 
or where fairly high temperatures are encountered, 
as well as in most current-carrying members, the 
aluminium alloys are employed, but in most other 
applications the zinc alloys are usually chosen on 
account of their lower cost and other advantages. 
Bases and other parts for telephone sets were once 
made of aluminium alloys owing to their greater 
dimensional stability, but since the zinc alloys have 
been so greatly improved and their dimensional 
changes on ageing brought within required limits, 
& move to the zinc alloys for telephone parts has 
occurred, the weight and higher impact strength 
of these alloys being advantageous. Zinc-alloy 
telephone base castings have been dropped from a 
height of about 40 ft. on to a concrete pavement 
without breakage, the only injury being denting 
and distortion which well illustrates the toughness 
of the metal. 
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cient quantity to make the construction of dies 
economical. In other words, if the cost of the die, 
plus that of a given number of finished die castings, 
does not total less than the cost of the same 
number of finished parts produced by other means, 
there is, except perhaps for matters of appearance 
and corrosion resistance, little reason for consider- 
ing the die casting. This fact has limited the use 
of die castings in large standard machine tools, as 
the number of these of a given model is likely to 
be small. The accuracy of the die casting, and 
the fact that it needs little or no machining, how- 
ever, should be considered in arriving at a con- 
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SmaLt Bann Saw. 


Fig. 8. 


of mating parts, and bearings for light loads are 
readily formed within the casting, needing only 
a minimum of machine work. 

Business machines in which die castings are 
extensively used include typewriters, cash regis- 
ters, duplicating machines, scales, and vending 
machines. Die castings also enter into the 
manufacture of a number of light machine tools. 
Many of these are intended for home, farm, and 
similar use, but recently some tools in this category 
have been proving their merits and adaptability 
in commercial machine shops, and are being used, 
in fact, by the machining departments of die- 
casting shops. 

An essential condition of the use of die castings 


Rotor For INpuction Moror. 


[clusion. In some cases parts may be made at 
lower cost by die casting than by other means, 
even when only a few hundred are needed. It is, 
therefore, well to give careful consideration to all 
aspects before assuming that die casting would not 
be economical. Light machine tools, in which die 
castings are extensively used include bench lathes, 
drill presses, belt-sanding machines and band and 
circular saws, as well as jig saws. A commercial band 
saw, typical of the small machine tools produced in 
large quantities at a comparatively low cost by 
Messrs. Walker Turner Company, Incorporated, 
Plainfield, New Jersey, and several component parts 





| in Fig. 8, herewith. 
| which die castings are employed include grinding 





of which consist of zinc-alloy die castings, is shown 
Other light machine tools in 


heads, and electric drills and similar portable tools. 
These tools find a market wide enough to justify the 
use of many die-cast parts; moreover, quantity 
production is made possible at a low cost only on 
account of the adoption of die casting. As markets 
expand as the price per unit falls, and the die 
castings help to lower the cost, the use of these 
makes for a widening demand. 

Naturally, with low cost as an objective the 
highest type of machine is not always the one in 
which die castings are used. Nevertheless, accuracy 


;need not be sacrificed and some of the machines 


built embodying many die-cast parts yield a highly 
acceptable degree of accuracy for many types of 
industrial work. On account of the low cost and 
often the light weight of the tools in question, as 
compared with tools involving heavy sand castings 
and with low cost a somewhat secondary factor, 
some machine shops are finding it expedient to 
employ several of these small tools—perhaps at the 
cost of one large tool—to do the same type of work, 
and to distribute them about the shop. As these 
tools are often self-contained and have their own 
individual motor drive, they can be plugged in at 
any convenient power point. Being readily port- 
able, it is often more economical to move the tool 
to the work than to carry large numbers of parts 
to fixed machines. 

Light machines embodying die castings are not 
confined to machine tools, but include also such 
equipment as sewing machines, silk and other textile 
machines, motion-picture projectors, conveyors and 
printing presses. In some of these, the number of 
die castings is small and in others, numerous parts 
involving much of the machine areincluded. Parts 


{in any application is that they be required in suffi-| made from zinc alloys predominate among these 
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die castings, but aluminium is used also, especially | 
where light weight is an asset or where temperatures 
above 300 deg. F. (150 deg. C.) are likely to be 
encountered. 
In Fig. 9, on this page, is seen a lubricating | 
pistol made largely from zinc-alloy die castings ; | 
on the left of the illustration are shown the two | 
methods of gating adopted. A die-cast aluminium- 
alloy lever for a weighing machine, complete with 
graduations and openings for the insertion of knife | 
edges, is shown in Fig. 10. Cases for electric clocks | 
are often die cast in strikingly beautiful forms in the 
zinc alloye and in sections as thin as 0-035 in. 
Some such cases have proved cheaper than drawn 
brass and give less trouble in finishing because a 
drawn part tends to go out of shape and to show a 
rippled surface when buffed whereas the die casting 
does not display these faults. Even the housings 
for electric clock works have been die cast from 
zine alloys and their continued use after several 
years has proved their utility and economy and has 
also demonstrated that whatever small dimensional 
changes occur are of no moment. Portable, as well 
as fixed instruments, have die-cast aluminium parts. 
This applies to watt-hour meter housings, which are 
produced also in zinc alloys, and to various electrical 
and other instrument parts, including transits, 
cameras and a wide range of optical instruments. 
Inexpensive watches having ring heads in zinc alloy 
have been manufactured in great quantities and 
still smaller parts have also been produced success- 
fully in the same alloys. Both tin and zine alloys 
are used for number wheels in speedometers, counters 
and printing devices. Small and remarkably accurate 
gears for these and similar instruments are also die 
cast with well-formed tooth profiles and in some 
instances in clusters not economically producible 


otherwise in one piece. 

In the manufacture of hardware for household and | 
other applications, the zinc alloys are becoming | 
increasingly useful. They are extensively used, for 
example, in the manufacture of cylinder locks, pad 
locks, &c., and are well suited to the making of 
hinges, window fastenings, and the like. Fittings 
for Venetian blinds, die cast in zine alloy, are shown 
in Fig. 11, page 645. Belt pulleys with a com 
pressed paper face have even made, the 
laminated paper being used as an insert and the 
hub and flanges formed in a single die casting, as 
shown in Fig. 12. Although the paper is slightly 
scorched in coming in contact with the molten 
zinc, the thickness thus affected is practically 
negligible, as the metal cools rapidly and without 
material deterioration of the paper. Much equip 
ment employed in the handling and conveying of 
liquids and gases is also die cast. Zinc alloys, how- | 
ever, are not recommended where prolonged ex- 
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posure to strongly alkaline water is involved, or in| and important growth of the die-casting industry | for the standardisation of microphones and noise 
drain fittings where prolonged contact with alkalies | wherever suitable alloys are available and the | meters. Such a room is an essential feature of an 


may be experienced, neither is their use in constant | 
contact with steam advisable. For applications in | 
which the zine alloys would be subject to undue 
corrosion, parts die cast from brass can sometimes 
be used with excellent results. 

Since the art of die casting has made headway 
in so many other fields, it is not surprising to find 
it entering those concerned with the manufacture of | 
novelties, decorative items and parts marketed | 
through the jewellery trade. Low-cost hollow-ware, 
including metal casings for thermos flasks, cutlery | 
parts, picture frames, vases and many other decora- 
tive items are among the applications in which dic 
castings have proved their utility. Ease of manu- | 
facture, even with intricate decoration worked out 
in fine detail, and ability to take plated finishes 
readily are highly important considerations favour- 
ing the use of die castings for decorative use. 

Although the present article does not exhaust | 
the list of applications in which die castings 
are demonstrating their worth, it gives some con- 
ception of the extent to which they have been 
adopted. The machine equipment required is not 
complex, or excessive in cost, in view of the rapid 
production rate attained and the complexity and 
variety of the products which can be turned out. 
Experience in designing and making dies at | 
moderate cost and to yield fine castings is needed 
but is not excessively difficult to acquire. There 
is thus excellent ground for anticipating extensive 


| 


extraordinary adaptability of the die-casting process 
to modern needs is appreciated by manufacturers. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continuedf rom page 587.) 
Puysics DEPARTMENT—(continued). 


Measurement of Noise; Laboratory Equipment 
and Instruments ; Noise Abatement in Motor Cars 
and Aircraft.—The growth of public and technical 
interest in acoustics, unlike the noise from which it 


| arises, has shown no signs of abatement during the 


past year, with the result that the Physics Depart- 
ment’s work on problems of sound has been, if 
anything, more extensive and varied than ever 
before. To meet the existing demand for general 
and routine tests, and to provide facilities for 
researches along new lines, two important additions 
to the acoustics laboratory were put under con- 
struction some months ago and are now approaching 
completion. One of these is an upper room above 
one of the existing transmission rooms, which will 
enable problems of noise associated with floors to 
be investigated with specimen floors large enough 
to be representative of modern methods of con- 
struction. The other extension will provide a 
sufficiently large room, heavily lagged internally, 


jacoustics laboratory, but the lagged wooden 


chambers in which this class of work has hitherto 
| been carried out have perforce been situated in 
existing rooms and are so small as to introduce 
considerable difficulty in making accurate measure- 
ments over a wide range of frequencies. 

In the field of fundamental sound measurements, 
preference has for some time past been given to 
the development of reliable methods of measuring 
the loudness of sound and noise, with the twofold 
object of permitting the accurate calibration of 
noise-reducing devices and of rendering possible the 
specification of tolerance limits. The measurement 
of noise by meters of the subjective type, in which 
a standard tone of adjustable loudness is produced 
in a telephone ear-piece, has been carried out in the 
Laboratory and elsewhere for many years. For 
most practical purposes, especially where com- 
parisons of loudness associated with the introduction 
of acoustic insulation or noise-abatement measures 
are points at issue, the evaluation of noise by such 
a subjective procedure is convenient and justified, 
and many well-known audiometers are on the 
market in this and other countries. In order to 
reduce a certain amount of variation among such 
instruments, the British Standards Institution has 
recently specified the British standard phon as the 
unit of equivalent loudness, with which sounds 
under examination are to be compared subjectively- 
| The conditions require that the standard comparisou 
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tone shall be produced by a plane wave of frequency 
1,000 cycles per second coming from directly in 
front of the observer, who is to listen with both 
ears alternately to the standard tone and to the 
noise. In respect both of the frequency and of the 
mode of comparison, these standard conditions 
differ materially from those possible of attainment 
with many previous types of audiometer. The 
Laboratory has, accordingly, been occupied during 
the year with the design of apparatus for measuring 
the equivalent loudness of noise by this recommended 
primary method. A variety of controlled noises 
have been measured by two different techniques, 
both of which comply with the conditions prescribed 
in the new standard specification, and both of 
which have enabled equality of loudness to be 
assessed with closely equal results. Some of the 
conditions requisite for the primary measurement 
of equivalent loudness make it impracticable, 
however, for the method to be used for work outside 
an acoustics laboratory. A number of secondary 
methods of realising loudness measurements are, 
therefore, being devised, and the Department is at 
present busily engaged on developing them to the 
required degree of perfection and reliability at 
which consistent results can be obtained by workers 
in the field. 

In this connection the long experience of the 
staff of the sound division of the Physics Depart- 
ment has led them more and more certainly to 
the conclusion that the loudness of certain types of 
sound, such as traffic noises and complex, unmusical 
tones in general, cannot be measured with sufficient 
precision by secondary noise meters of the sub- 
jective type in which a standard sound of adjustabie 
loudness is produced in a ielephone ear-piece and 
matched against the noise under examination. 
Even if a large group of trained observers is used, 
the results are far from satisfactorily consistent, 
and it has become increasingly evident that what is 
required is an objective meter, which would indicate 
aural loudness by the reading of an electric current 
or voltage meter, with no possibility of personal 
idiosynerasy. 

An objective noise meter embodying this prin- 
ciple has now been designed at the Laboratory. 
lt consists of a microphone, an amplifier and an 
output meter, and its response to pure notes of 
constant frequency has been adjusted, by appro- 
priate networks, to agree with aural judgments over 
& range of moderate loudness levels. A point of 
gieat interest is that the circuits have been so 
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designed that the meter indicates correctly the 
equivalent loudness of intermittent and impulsive 
noises. Since a large number—it might almost be 
called a preponderance—of the noises which call for 
abatement in urban conditions of life are impulsive 
and intermittent in character, this aspect of the 
instrument is undoubtedly significant of its practical 
utility in connection with noise abatement. Since 
its completion, the new objective meter has been 
thoroughly tested with a great variety of sounds, 
ranging from low-pitched impulses, of controlled 
frequencies from 12 cycles to 50 cycles per second, 
up to motor-car horn and engine noises. These, 
and some other warble-tone, test sounds were all 
fairly loud, those due to motor cars being of 
the order of 80 phons to 90 phons, Their equiva- 
lent loudnesses were simultaneously determined 
separately, by the primary, subjective method, in 
terms of the British standard phon, the appropriate 
conditions in the specially important case of the 
automobile noises being achieved by transmitting 
the sounds to a distant room, in which the actual 
car was inaudible, by means of a microphone and 
loud-speaker assembly. With this system the car 
noises reproduced by the speaker could be cut in 
and out at will, thus permitting strict adherence to 
the condition of alternation with the standard 
1,C00-cycle comparison tone. The general outcome 
of these tests, so far as concerns fairly loud noises, 
is that the readings of the objective noise meter 
agree with the mean subjective determinations of 
equivalent loudness much better than the average 
of individual aural estimates, and that the meter 
is in very satisfactory agreement with the standard 
scale of equivalent loudness. 

A good many interesting points arise from the 
actual results of loudness measurements on motor 
vehicles, in the course of making which it has 
been convenient to establish the capabilities of the 
objective noise meter jointly with a general investi- 
gation of motor noises which the Laboratory is 
conducting for a Departmental Committee of the 
Ministry of Transport. The range of investigation 
has already included a general survey of the sources 
of noise in new and old motor-cycles, sports cars, 
ordinary models, and large vehicles for the transport 
of goods or passengers. The arbitrary distance at 
which noise is measured is 18 ft. from the vehicle, 
and under this condition the levels vary very 
considerably, from 75 phons up to 115 phons. Some 
of the sports cars and commercial vehicles were 





found to be unduly noisy, but on the whole the 
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motor-cycles were found to be worst offenders— 
a verdict with which few members of the public 
who are not motor-cyclists will disagree. To do 
them justice, the manufacturers themselves are 
concerned about this defect in their machines, and 
it was announced in the Press some months ago 
that the British motoi-cycle industry has contri- 
buted 1,000/. towards financing the Laboratory’s 
research work on motor-cycle silencing. 

By comparison with motor-cycles, the average 
motor car is fairly quiet under similar conditions, 
and on the basis of the numerical data obtained 
at the Laboratory, the Ministry of Transport Com- 
mittee have been able to recommend that a noise 
level of 90 phons, under certain conditions of opera- 
tion, should be the maximum allowable in any new 
motor vehicle offered for sale for use on a public 
highway. To facilitate the investigation and solu- 
tion of traffic-noise problems, the Laboratory has 
designed a portable form of objective loudness meter 
for the use of the Ministry of Transport. 

Similar work, involving the analysis of noise 
spectra, is being conducted at various places by the 
Laboratory staff, first of all on motor horns and 
other forms of signals, which the Home Office has 
in mind to recommend as alarms in connection with 
air-raid precaution schemes; and, secondly, on 
behalf of the Aeronautical Research Committee, on 
the silencing of aircraft engines. In the course of 
this latter investigation, it has been found that the 
components of maximum intensity in the sound 
from the open exhaust of a certain aero engine are 
in the frequency range from 500 cycles to 2,500 cycles 
per second. No single silencer has yet been evolved 
which can subdue all these components equally well, 
the results obtained from different patterns of 
silencer revealing that different parts of the fre- 
quency range are suppressed to appreciably different 
extents. The most effective silencers so far tested 
can effect an abatement of 25 phons without undue 
back pressure ; this, while a substantial achieve- 
ment, leaves plenty of scope for further improve- 
ment. In addition to these extensive researches for 
Government bodies, the Physics Department has 
conducted during the year a number of field investi- 
gations for public and private concerns, including 
the testing of silencers for pneumatic road drills and 
a study of motor-’bus noises. 

Acoustics of Buildings, Light-weight Partitions, 
Sound Insulation of Floors and Ceilings.—Most of 
the remaining sound investigations have been de- 





voted to various aspects of the technically interest- 
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ing and practically important problems of noise | insulation against air-borne sound, have been | aircraft cabin construction, the interior surfaces of 


abatement in buildings. Except for a privately 
requested study of the acoustics of a large new 
sound-film studio, in which advice was given as to 
the choice and method of mounting materials of 
high absorbing power, intended for the control of 
reverberation, the work has been particularly 
directed to the subject of noise in apartment build- 
ings, upon which, in collaboration with the Building 
Research Station, a wide programme of research is 
in hand on behalf of a Committee of the Ministry of 
Health on the Construction of Flats for the Working 
Classes. A stage has now been reached at which 
firm conclusions are beginning to emerge from ex- 
perimental, work along three main lines, concerned, 
respectively, with the insulation afforded by walling 
partitions against air-borne sound ; the direct trans- 
mission of sound, especially impact noise, through 
tloors ; and the lateral transmission of sound through 
the structure or service equipment (water pipes, 
heating system, &c.) of a building, with particular 
reference to noises transmitted along walls and floors 
to adjacent rooms. 

During the early stages of this work, a large 
number of tests were conducted—in many cases for 
firms marketing proprietary designs—on partitions, 


Taste XIII. 


Average Sound 
Reduction (decibels) 
at Frequencies from 

200 cycles to 2,000 cycles 
per second. 


Description 
of Partition 


| Weight, 

Pounds 
per 

square 


| Foot 


Simple 
Homogeneous 
Partition 
of same 
Weight 


Form of 
Construction 


Thick- 
bess 
Inches 


Complex 
Par- 
tition 


Two sheets of }-in 
fibre board, sepa- 
rated by 2 ft. air 
apace : 
One layer of 4 -in 
insulating beard 
on each side of 
‘in. by 2in 
staggered = stud- 
ding, with layer 
of j-in. Balsam 
wool between the | 
studs 
One layer of j-in 
fibre board on 
each side of 4-in 
by 2-in. studding 
at 15-in. centres 
Staggered 4 in. by 
2-in studding 
with single layer 
of j-in. Insul- 
wood on one side, 
and on the other 
side two layers of 
j-in. Insulwood 
separated by 2-in 
by j-in. fillets 
Kach set of studs 
at 14-in. centres 
Double window of 
21-02. glas~ 
spaced at: 
Sin 


| measured, some of the most effective types of con- | 
| struction being described m Table XIII. It is to be | 
| noted, however, that a great many of the partitions 
| tested have revealed little or no advantage over a 
simple panel of the same weight, or at best a slight 
advantage over a restricted range of frequency of 
| the impinging air-borne sound, often accompanied 
| by a disadvantage over other parts of the frequency 
| range from 200 cycles to 2,000 cycles per second. 

| The enumeration of unsuccessful, no less than 
successful, forms of sound-insulating construction 
makes the paper mentioned above one which 
every architect and structural engineer can study 
with great benefit. It tabulates the performance of 
nearly a hundred different forms of partition, and 
includes a critical examination of the results, in the 
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|course of which a number of important general 
| principles of sound-proof construction are deduced. 
| Prominent among such conclusions is that simple 
| partitions (as distinct from complex partitions in | 
which surfacing material is applied to either side of | 
|a supporting framework) have no more sound- | 
insulating value per unit of weight than straight- | 
| forward homogeneous partitions. For example, the | 
| air spaces contained in hollow blocks were proved to 
| be ineffectual against air-borne sound, their apparent 
| value being, in fact, a loss of insulation correspond- 
| ing to the reduction in weight. On the other hand, 
the insulating value of a solid wall can be consider- | 
ably increased by the application to both sides of 
| plastered building board, preferably held in insula- 
ting clips. Plastered boaids of compressed straw 
| directly applied to a wall are similarly beneficial. 
| Partitions of lath and plaster, or fibre board as 
}exemplified in Table XIII, are definitely superior 
| to single partitions of the same weight, but they have 
| the serious disadvantage of being undesirably in- 
flammable. A more fire-resistant form of similar 
construction, consisting of plastered expanded metal 
on concrete studding, offers an insulation equivalent 
| to that of a 9-in. brick wall of three times the weight, 
| while an equally good result is given by a double 
| partition consisting of two surfaces of 2-in. plastered | 








clinker block separated by an air space, the n.d 


| being insulated from the structure by strips of cork 


jround their edges. 


| ‘The results of these very varied tests are not only 


| of direct industrial value, but are proving most 


the aluminium should be covered with absorbent 
material. 

An incidental result of this procedure in aircraft 
manufacture is the additional advantage of reducing 
noise due to drumming, i.e., the production of sound 
directly due to the vibration of the covering panels. 
The same problem arises in motor-car construction, 
and one of the most popular exhibits at the Annual 
Visitation was an experiment to determine the 
respective merits of a layer, about 0-1 in. thick, of 
fibre board, or sprayed wool, or sprayed asbestos 
fibre, attached by an adhesive to a thin panel of 
sheet steel. The panel, rigidly framed, was sus- 
pended in a horizontal plane by a rubber cord 
attached to each corner, and caused to vibrate in 
various modes and at different frequencies by the 
action of four loudspeaker units, also arranged at 
the four corners and controlled from a single electri: 
supply. As a means of preventing sound reflections 
from the floor above which the panel was supported 
a large blanket of absorbent slag wool was laid on 
the ground. By this type of simplified, preliminary 
experiment sufficient information as to the under- 
lying principles to be followed in anti-drumming 


| measures will be obtained to enable more complex 


problems of actual bodywork construction to be 
solved in subsequent work. 

The Physics Department’s studies of soundproof 
construction for floors and ceilings, with special 
reference to the design of working-class flats, have 
so far been of a somewhat tentative and exploratory 
character, pending the provision of the laboratory 
extension mentioned in an earlier paragraph. 
Collaboration with the Building Research Station— 
where an experimental assembly, comprising an 
upper and a lower room, has been for some tim 
the subject of tests on various types of floor and 
ceiling construction—has included the study of 
various types of floor coverings, following the 
establishment that no practicable bare floor of 
simple construction, such as wood, concrete or 
hollow-tile, promises appreciable insulation against 
impact noises. Coverings of linoleum or thin 
carpet afford little improvement, and the most 
technically satisfactory treatment has been the 
installation of a subsidiary or floating floor, con- 
sisting of timber on battens or of a thin concrete 
slab, borne upon the structural floor by suitably 
proportioned elastic supports. Such supports, of 
felt or rubber pads, of quilted glass silk, or of eel 
grass have all proved successful in varying degree, 
but precautions have been found necessary to 
achieve the best results. Thus, if the upper floor 
is supported on felt or rubber pads, the insulation 
has been found to be adversely affected unless an 
air space of at least 1 in. is left between the struc- 
tural and finishing floors. The insulating advantage 
of such a floor is somewhat offset by a skirting. but 
only to a slight extent if the skirting is itself insu- 
lated from the floating floor by a loose packing of 
felt. A somewhat unexpected though understand- 
able discovery associated with the transmission of 





: 
B se 
ih, 
‘ 


| instructive to the Laboratory staff in their present |sound through the fabric of a building to parts 
task of devising improved forms of lightweight par-| remote from a source of impact noise, is that the 
. | tition construction. One of the aspects of this problem | insulation of the structural floor itself from its 
the usual feature claimed for such designs being a| which has been carefully studied is the effect of an 


greater reduction of transmitted noise for a given 
weight of partition than can be achieved by straight- 
forward construction in wood, concrete or brick- | 
work, For the latter type of partition a close corre- 
lation holds between insulating value and weight | 
per unit of surface, the experimental proof of this | 
so-called “mass law’ being well exemplified by | 
the accompanying Fig. 26, which is taken from a| 
recent paper* describing a part of the Laboratory’s | 
work, The curve shows the relation between sound 
reduction in decibels and the weight per square foot 
of single, homogeneous partitions, for sound fre-| 
quencies between 200 and 2,000 cycles per second. 
For low frequencies, the reductions are, as a rule, 
rather less, and for the higher frequencies rather | 
more, than the average values of Fig. 26, but the | 
weneral character of the mass : reduction relation- 
ship is the same for all frequencies within the range | 
quoted. In the case of complex, as distinct from 
homogeneous, partitions, quite valuable departures 
from the mass law, in the direction of improved 


| 


* Phil, Mag., vol. xxiii, page 161 (1937) 


| lighter partition for an equal reduction of air-borne 


| exposed between the parallel sheets of glass. Simi- 


: J | , | supports, by means of a layer of felt, does not 
acoustically-absorbent lining upon the sound insula- | appreciably reduce the noise in distant rooms, and 
ting value of a double partition. Since the major} ay actually increase the loudness of the sounds 
principle at issue here is the transmission of waves | heard in the room immediately underneath. 

from one face of the partition to the other, which| 4 gjmilar principle, adapted to give a suspended 
may ‘ake place either through the air in the inter- | ceiling, has been found to afford additional sound 
space, or by mechanical coupling, it follows at once, | insulation, the overall result of a floating floor com- 
and has been experimentally demonstrated, that any | pined with a suspended ceiling being excellent when 
absorbent treatment should not completely fill the|;tp,. construction has been carefully carried out. 
interspace since this would provide a mechanical | 4 gyccessful form of ceiling consists of plaster board, 
coupling, and so defeat the object of its introduc- | 5p plastered fibre board, fixed to the structural 
tion. In general, test results have shown that im- | floor by battens suspended in feltlined clips ot 
proved sound insulation follows from treating the | supported by independent joists. A slight recdue- 
interior surfaces of the panel faces and also from | ¢jo, of insulation which occurs if the ceiling plaster 
applying absorbent material to the internal side | extends right across to the walls can be largely 
walls of the partition cavity, the practical outcome | avoided if the ceiling be left a little short and the 
being a better partition for the same weight, or a gap covered by a flexible cover of papiermach¢ or 
oa ; | similar material. At the present time the pr 
sound, Thus, double windows can be made more | gominant difficulty in utilising these forms of con- 
insulating by covering with absorbent felt or similar struction is that of cost, and the latest* report of 
material the surface of brick, plaster or woodwork | the Departmental Committee of the Ministry of 
Health, while acknowledging the fact that seund 


larly, to obtain the optimuni effect from double 
partitions of aluminium, such as are employed in | 


* See page 527. ante. 
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Messrs. THE CONSOLIDATED PNEUMATIC 


Toot Company, LIMITED. 


insulation can be achieved by such means, regards 
them as not practicable, on the grounds of expense, 
for widespread use in working-class flats. 


(T'o be continued.) 








THE PUBLIC WORKS, ROADS 
AND TRANSPORT EXHIBITION. 


(Concluded from page 619.) 


THE display of Messrs. The Consolidated Pneu- 
matic Tool Company, Limited, 170, Piccadilly, 
London, W.1, among a very wide range of 
pneumatic appliances of all sorts, included the new 
portable two-stage, air-cooled air compressor illus- 
trated in Fig. 37 above. This machine has an 
actual delivery of 160 cub. ft. of free air per minute 
at a pressure of 100 Ib. per square inch, and is 
therefore capable of supplying four to six concrete 
breakers, eight Boyer riveting hammers, or 12 clamp- 
onerete vibrators. The machine, as shown, has 
solid rubber-tyred wheels with a drawbar, but where 
greater mobility is required pneumatic-tyred wheels 
with springs and a tow-bar are provided, the wheels 
being fitted with brakes operated from the towing 
vehicle. In all cases the frame is exceptionally stiff, 
being of welded-steel channels. There is also a 
‘hoice in the power unit, an electric motor, petrol 
engine, or Diesel engine being available. The latter 
init, a four-cylinder McLaren engine, is shown in 
the illustration. The transmission is direct through 
a hand-actuated clutch. The compressor is a four- 
cylinder unit with the cylinders arranged in line 
and in pairs of one high-pressure cylinder of 4-in. 
bore and one low-pressure cylinder of 7-in. bore, 
the stroke being 4 in. and the speed 1,130 r.p.m. 
A large sectional air-cooled intercooler is provided, 
and the valves, of straightforward annular-disc 
type, are fitted in the cylinder heads, from which 
they can be removed without breaking any pressure 
joints or requiring any special tools. The un- 
loading gear is of the spring-opposed diaphragm 
type acting on the inlet valves. Lubrication of 
the working parts is effected by a positive force- 
feed pump. A section of the display showing new 
types was that devoted to pneumatic vibrators for 
foundry work, shaking down adherent powders in 
ontainers, concrete forms and so forth, the air 
lamp-type vibrator shown being designed to save 
time in bolting to the forms, &c. A neat shimmy 
vibrator for the internal puddling of concrete was 
also shown, as were also several types of electrically- 
perated vibrators. 


| bit grinders, &c., and examples of air hoists. 


| Messrs, The Atlas Diesel Company, Limited, New 
| Oxford House, Hart-street, London, W.C.1, showed 
several large portable compressors, one of which 
| had a piston displacement of 270 cub. ft. of free air 
| per minute and was driven by a six-cylinder “ Polar ” 
| Diesel engine developing 42 brake horse-power at 
|1,000 r.p.m. Air-driven centrifugal pumps were 
also included and high-frequency electric tools. 
| Messrs. The Climax Rock Drill and Engineering 
Works, Limited, 4, Broad-street Place, London, 
E.C.2, showed, among other types of compressor, 
a stationary two-stage, air-cooled model directly 
driven by electric motor. A good selection of rock 
drills and drifters was also exhibited. 

The display of Messrs. Petters Limited, Yeovil, 
was confined to the firm’s smaller engines, of 
different types, but all generally suitable for the 
varied purposes of contractors’ work. The largest 
exhibit was the two-cylinder Atomic Diesel 20-brake 
horse-power engine illustrated in Fig. 38, page 648. 
As will be seen, the engine is made up of two 
10-h.p. standard single-cylinder units mounted on a 
|common bedplate. The cylinders are 43-in. bore by 
| 6}-in. stroke, and 20 h.p. is developed at a speed of 
800 r.p.m. The engine is claimed to be smooth 
running, the cyclic variation not exceeding 1/150. 
All the main bearings are of the roller type, and 
the cranks are fitted with balance weights. A 
centrifugal governor with speed adjustment while 
running, and an overload stop are provided. As the 
engine is of the two-stroke type, there are, of 
course, no inlet and exhaust valves or gear, and 
the fuel atomiser is at the centre of the symmetrical 
cylinder head. These are amply water-jacketed, 
as are the cylinders themselves, the cooling system 
being normally of the tank thermo-syphon type. 
The engine can be hand started from cold without 
the use of auxiliary devices, and can be run on gas 
oil, shale oil, Diesolene, or any similar light fuel oil. 
The Calibrater mechanical lubricator seen to the 
left supplies the cylinders, big-end and small-end 
bearings, and two of the main bearings, the central 
bearing being grease packed. Three sizes, up to 
5 brake horse-power, of the firm’s handy hopper- 
cooled petrol-paraffin engines were shown, and also 
| three sizes, up to 6-8 brake horse-power, of the air- 
cooled four-stroke cycle engines with two power 
shafts running at different speeds. 

The stand of Messrs. R. A. Lister and Company, 
Limited, Dursley, Gloucestershire, was shared by 
the firm’s associated company, Messrs. Blackstone 
and Company, Limited, Stamford. The engines 








Of other firms exhibiting collections of air-| shown by Messrs. Lister were of types which have 


ompressing plant and pneumatic tools there may 


be mentioned Messrs. Ingersoll-Rand Company, | 


Limited, 165, Queen Victoria-street, London, E.C.4, 


already been described in our columns, but it may 
be mentioned that the examples of cylinder liners 
produced by the Listard process under the Van der 


who, moreover, included such accessories as oil-fired | Horst patent showed very satisfactory surfaces, and 


turnaces for the heat-treatment of tools, shank- ! 
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it was claimed that the wear factor was four times 
better than other forms of cylinder lining. A 
| striking exhibit in Messrs. Blackstone’s display was 
a hopper-cooled horizontal engine mounted on 
| wooden skids and developing 14 brake horse-power 
|at 500 r.p.m. This is one of three sizes of this type 
| manufactured, the other two being of 10 brake 
hoise-powe1 and 22 brake horse-power, respectively. 
|All the working parts are entirely enclosed by 
| dust-proof covers, and the engine presents the 
| appearance of several superimposed rectangular 
| blocks with sloping ends, from which the flywheels 
| and control levers project. Starting is easily effected 
|by hand, the decompression gear automatically 
| putting on full compression after two or three turns 
of the starting crank. 

The stand of Messrs. Bamfords, Limited, 
Uttoxeter, Staffordshire, was another on which a 
good range of small engines, both of Diesel and 
petrol types and of from 3} brake horse-power to 
16 brake horse-power, was shown. 'The Diesel types. 
with their horizontally-arranged valves and hinged 
crankeases, were particularly neat in design, and 
showed very complete accessibility. 

A firm not previously represented was Messrs. 

Morris Motors, Limited, Cowley, Oxford, who 
showed three of their paraffin industrial engincs 
and three petrol industrial engines. Two of the 
former, the 5-10 h.p. and the 20-40 h.p., were 
described in ENGINEERING, vol. cxxxvii, page 525 
(1934), while the largest of the latter was described 
in vol. exxvi, page 254 (1933). It may be mentioned, 
however, that the 11-18-h.p. paraffinengine departed 
from the standard design in that the head and fan 
were arranged for tropical working. Of the engines 
shown a recent one not previously dealt with was 
the 6-12-h.p. petrol industrial engine illustrated 
in Fig. 39, page 648, although as actually exhibited 
it was mounted in a frame of channel and angle 
construction complete with petrol tank, radiator, 
and complete exhaust system with silencer, the 
assembly thus forming a semi-portable unit. The 
engine was of the non-clutch type, with a governor 
for continuous constant-speed running. It has 
four cylinders, 57 mm. (2-24 in.) bore by 90 mm. 
(3-54 in.) stroke and has an economical speed range 
of from 1,000 r.p.m., when it develops 6 h.p. to 
2,000 r.p.m., developing 12 h.p. The four-stroke 
cycle isemployed. The cylinders are of the monobloc 
type, cast with the top half of the crankcase, and are 
well water-jacketed, cooling being of the thermo- 
syphon type with fan. Alternatively a centrifugal 
pump driven from the fan shaft can be provided 
to augment the water circulation. The cylinder 
head is detachable. The camshaft is driven by a 
totally-enclosed duplex roller chain, and is carried 
on the cylinder block. The valve guides are sepa- 
rate and replaceable. Ignition is by a Lucas 
magneto driven from the crankshaft by the cam- 
shaft chain. Starting is by hand. Lubrication is 
by pressure feed from a gear-type pump to the main 
bearings, crankpin and camshaft bearings and 
timing shaft, the pistons being splash lubricated. 
The engines are suitable for the manifold uses for 
which machines were shown in the exhibition, and 
for such purposes as welding plants, which were 
not represented. 
An interesting display of high-speed compression- 
ignition engines was that of Messrs. F. Perkins, 
Limited, Queen-street, Peterborough. These engines 
have been described from time to time in our 
columns, the most recent addition to the range 
having been dealt with in detail on page 550, ante, 
but it may be mentioned here that the display was 
designed to show various applications. Thus a 
six cylinder ** Panther ”’ engine, developing 77 brake- 
horse-power at 2,250 r.p.m., was shown fitted with a 
hydraulic coupling to illustrate its suitability for 
installation in a rail car, &c. ; a four cylinder “*Wolf”’ 
engine was shown coupled to a pumping set which, 
when governed at 1,450 r.p.m., can deliver 1,450 
gallons per minute against a head of 40 ft.; and 
the same type of engine as shown coupled to a direct- 
current generator of 11 kW capacity at 1,100 r.p.m., 
and fitted with Kohler control gear for automatic 
starting and stopping. Of the other examples 
one was a “ Leopard” engine modified so that it 
can be fitted to tractors of the Fordson type. 





in the descriptive matter relative to these exhibits, 





As will have been already gathered, the small 
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internal-combustion engine was very well repre- 
sented, not only as applied to a number of vehicles 
and machines, but on stands mainly devoted 
to engines. There is certainly no dearth of well- 
made British engines of this class. Messrs. W. H. 
Dorman and Company, Limited, Foregate-street, 
Stafford, showed, for instance, no less than seven 
engines, two of which were petrol engines, one 
« Dorman-Ricardo Diesel engine, and the re- 
maining five direct-injection Diesel engines, a 
design which the firm has introduced since the last 
Public Works Exhibition. The smallest of these, 
the “ D.L.”’ class, is illustrated in Fig. 40, on the 
opposite page. As will be seen, the crankcase is 
provided with brackets for attachment to a chassis, 
though this arrangement can equally well be em- 
ployed with supporting pedestals when the engine is 
used for stationary purposes. The engine has two 
cylinders, 120 mm. (4-72 in.) bore by 180 mm 
(7-08 in.) stroke, and develops 32-5 brake horse- 
power at 1,000 r.p.m., the fuel consumption at this 
loading being 0-40 Ib. of any average grade of 
Diesel oil per brake horse-power hour. The lubri- 
cating oil consumption under the same conditions is 
1 gallon per 100 hours’ running. The cylinders are 
together, and are water-cooled with dry 
removable liners. The heads are detachable, and 
contain the valves and the injector, which 
situated in the centre, and discharges into an open 
combustion chamber. The casing at the right 
contains helical-gear drives from the crankshaft to 
the camshaft, fuel pump and forced-lubrication gear 
pump. The valves are operated by push rods and 
rockers. All the valve mechanism is totally enclosed, 
and the tappet adjustment is readily accessible. 
C.A.V.-Bosch fuel pump and fuel-injector valves 
are fitted, a totally-enclosed centrifugal governor 
controlling the former at idling and maximum 
speeds. A fuel-oil filter is provided. There are 
also filters on the sution and delivery pipes of the 
lubricating pump, as well as on the oil filler and 
breather. The bottom of the crankcase forms a 
detachable tank holding 3 gallons of oil. The air- 
intake filter is of the oil-bath type. Starting is 
normally effected by a hand crank and half-com- 
pression gear, but electric or air starting can be 
arranged for. Similarly, either radiator cooling or 
a thermo-syphon tank system can be provided, a 
thermostat being provided in both cases. 

In describing, on page 564, ante, the new Diesel 
locomotive exhibited by Messrs. The Hunslet 
Engine Company, Limited, reference was made to 
the engine of it having been made by Messrs. Ailsa 
Craig, Limited, Strand-on-the-Green, Chiswick, 
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London, W.l. A similar engine, but with three 
cylinders instead of two, forms part of the exhibit 
of the latter firm, and is illustrated in Fig. 41, 
on the opposite page. This is a four-stroke cycle 
Diesel engine with cylinders 4}-in. bore by 5}-in. 
stroke. The two-cylinder engine, as mounted on the 
locomotive, is controlled to develop 20 h.p. at 
1,200 r.p.m., though it is capable of more ; hence it 
is not surprising that the three-cylinder engine 
exhibited is capable of developing 30 brake horse- 
power at 1,250 r.p.m. The fuel consumption does 
not exceed 0-42 pint per brake horse-power hour, 
and the lubricating oil consumption is 0-006 pint 
per brake horse-power hour. As will be seen from 
the illustration, three-point mounting is provided, 
the single point being at the governor casing and the 
double points at the other end of the crankcase. 
This latter is a monobloc casting carried up to the 
cylinder heads, which are water jacketed. The 
cylinder liners are of the wet type. The water 
circulation is effected by gunmetal plunger pumps. 
The fuel pumps and injectors are of the C.A.V.- 
Bosch type, and the former is controlled from the 
governor by an external lever. As will be gathered 
from the illustration, this is the only moving part 
exposed, as the valve gear is wholly enclosed. The 
top cover includes an air intake and cleaner. In 
spite of the complete enclosure, however, the working 
parts are very accessible. This particular engine, 
unlike the standard patters of the firm’s * C.F.” 
engines, not fitted with reduction and reverse 
gear, these operations being effected in the gearbox 
of the locomotive. 

Another exhibit on the stand of Messrs. Ailsa 
Craig, Limited, shown for the first time, in fact 
still bearing the marks of test field work, was the 
new roadless tractor illustrated in Fig. 42, page 656. 
This machine, built by Messrs. Roadless Traction, 
Limited, London-road, Hounslow, is the first that 
this firm has built powered by an Ailsa Craig engine. 
As will be gathered from the illustration, the tractor 
is intended for use with ploughs, cultivators, &c., 
and has exceptionally large track wheels. The 
weight is 2 tons 16 ewt., which, with track plates 
13 in. wide and of 40-in. contact length, gives a 
ground pressure of 6 lb. per square inch. The 
overall length is 8 ft. 4 in., the overall width is 
5 ft. 9 in., and the wheel centres are 4 ft. 4 in., 
the resulting turning radius being 7 ft. 6 in. The 
ground clearance is 10 in. The power unit is a 
two-cylinder compression-ignition engine running 
on Diesel oil. The cylinders are 105 mm. (4:13 in.) 
bore by 140 mm. (5-51 in.) stroke, 27 h.p. being 
developed at 1,600 r.p.m. This is under test-bed 
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conditions, 13-4 h.p. being available at the draw bar. 
There are three forward speeds, of 1-86 m.p.h., 
3-06 m.p.h. and 5:18 m.p.h., respectively, the 
corresponding drawbar effort being 2,700 Ilb., 
1,640 lb. and 970 lb. The speed in reverse is 
2-47 m.p.h. Alternative gear ratios are available. 
The engine is pressure-lubricated, is cooled by 
radiator with thermo-syphon, impeller and fan, 
has Bosch-pattern pumps and self-cleaning pintle 
fuel injector and wet cylinder liners renewable in 
the field. The governor gives a hand-controlled 
speed range of from 250 r.p.m. to 1,600 r.p.m. As 
regards performance, it has been demonstrated that 
the tractor, working with a double-furrow plough 
|from which one share had been removed and a 
subsoil tine substituted, could successfully cope 
with a plough cut of 10 in. deep and a subsoil tine 
cut of 16 in. deep. It is claimed that the running 
| costs of the tractor are so low that the additional 
| cost of a Diesel engine is quickly wiped out, the 
fuel consumption be ng 0-42 pint per brake horse- 
power-hour. The tractor is also made with a 
three-cylinder engine giving 20-1 drawbar horse- 
power. The weight of this machine is 3 tons, and 
the ground pressure 5-3 lb. per square inch. 





| Messrs. Motor Rail, Limited, Simplex Works. 


Bedford, showed a number of contractors’ petrol 
}and Diesel locomotives, all of 2 ft. gauge. Most 
| of these were the firm’s standard patterns, but one 
of the Diesel locomotives had not been exhibited 
previously. This is illustrated in Fig. 43, page 656. 
The engine is mounted transversely at the centre 
of the frame and both axles are driven. The wheel 
base is 37} in., the overall length 8 ft. 6} in. and 
| the overall width 3 ft. 9 in. The wheels are 19} in. 
fe diameter of chilled cast iron, and pressed on to 
the axles. The journals are carried in gunmetal! 
| bearings removable from the axleboxes. Oil lubri- 
| cation with a wick-type feeder is provided. The 
springs are volute of oil-hardening silico-manganese 
steel. Cast-iron brake blocks are provided for 
all four wheels and sanding gear between the 
wheels. The engine is of the single-cylinder Diese! 
type manufactured under Acro licence. The cylinder 
is 4} in. bore by 5} in. stroke. The liner is renew- 
able and the head is detachable and carries the 
overhead valves. Forced lubrication is provided, 
jas are also oil and air cleaners. The engine 
develops 8 brake horse-power at 1,000 r.p.m.. 
and 12 brake horse-power at 1,600 r.p.m., and is 
governor-controlled to the latter rate at any speed 
from idling. Starting from cold is by hand. A two- 
speed constant mesh gearbox is housed below the 








engine, as shown. The gears run in oil and operation 
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is by means of dog clutches, the final drive to the 
axles being by heavy roller chains. The engine is 
water-cooled, the water being contained in the 
cylindrical tank, holding 20 gallons, seen to the 
left and being circulated by thermo-syphon. A 
second cylindrical tank carries 5 gallons of fuel, 
the consumption being 0-46 pint per brake horse- 
power hour. The gears at the normal engine speed 
of 1,200 r.p.m. give running speeds of 2-75 m.p.h. 
and 5-5 m.p.h., respectively, in either direction. 
By accelerating the engine these speeds can be 
increased by about one-third. With ordinary trucks 
and track the tractive effort of 1,000 lb. will haul 
a load of 43 tons on the level and 5-5 tons on 
gradients of 1 in 20. These figures are on low gear, 
and may be increased by about 50 per cent. on 
the level when the rolling stock is fitted with ball 
or roller bearings and the track is heavy and well 
maintained. The controls are conveniently grouped 
at the driving end. The illustration shows the 
locomotive without a cab, but this can be provided 
if required. 

Sweeping vehicles were well represented on the 
stand of Messrs. Lewin Road Sweepers, Limited, 
Crossens, Southport, a new exhibit being the 
120-cub. ft. sprinkling sweeper collector illustrated 
in Fig. 44, page 656. This machine is mounted on 
a 2-ton modified Bedford chassis, with a wheel base 
of 9 ft. 6 in. The overall length is 16 ft. 6 in. and 
the width of sweep 7 ft. Although the illustration 
shows what are apparently two sets of brushes, it 
will be understood that the front ones are side- 
channel brushes only. These can be set from the 
operator’s seat to work at the depth required, 
independently of the main brush. The main brush 
is set square across the vehicle and consists of 
eight sections, the two outer ones being channel 
brushes. The sections are mounted on a split 
shaft which automatically allows for camber, the 
balance gear giving uniform surface contact inde- 
pendently of chassis variation. The collector consists 
of a shaft, provided with right- and left-handed 
spiral blades forward of the main brush. The 
Sweepings from all the brushes are caught by this 
and delivered to a vertical conveyor at the back 
of the cab, by which they are discharged into the 
body. The body consists of a central container 
with a rounded bottom and flanked by a water tank 








on each side. The sweepings capacity is 120 cub. ft. 
dry and 80 cub. ft. wet. The combined tank 
capacity is 170 gallons. The tanks are connected 
by a flexible hose to the damping or sprinkling 
nozzles seen in front of the radiator, and the water 
may be discharged either under gravity or pressure, 
a rotary power-driven pump being used for the 
latter. The central container is, however, water- 
tight, so that it can be used as a water tank should 
the vehicle be required for de-contamination pur- 
poses, the water capacity in such an event being 
increased to a total of 750 gallons. The body is 
balanced over the rear axle in all positions and is 
provided with hand-tipping gear, which permits a 
discharge angle of 52 deg. to be attained, this 
together with the shape of the container provided, 
giving complete emptying. The vehicle has a road 
speed of 20 m.p.h. and a range of sweeping speeds 
between 3 m.p.h. and 10 m.p.h. The unloaded 
weight is 2 tons 19 ewt. 

An improved type of hand-controlled sweeper or 
sweeper collector was also shown, this interesting 
machine being illustrated in Fig. 45, page 656. It 
is very mobile and easily handled, and has a sweeping 
width of 36 in., the brush being, moreover, so 
mounted that it overhangs the frame by 3 in. on 
the left-hand side, an arrangement which allows 
channels or the sides of gangways or buildings to 
be swept and the sweepings collected. As shown in 
the illustration, the machine is arranged for sweeping 
and collecting with the container down in front of the 
brushes. For sweeping only, that is, for clearing 
the surface, but allowing the debris to remain in a 
heap for subsequent removal, the container is 
turned over so that its back faces the brush and 
the sweepings are then delivered to one end of the 
brush. The long rod is used for tipping the container 
to empty it when the machine is employed as a 
sweeper and collector. The container has a capacity 
of 34 cub. ft. and is fitted with an idler rubber-tyred 
wheel to enable a uniform surface pressure to be 
obtained by the brush. The brush is 16 in. in 
diameter and consists of four interchangeable sec- 
tions mounted on a square split shaft to allow for 
camber. The engine is a Villiers two-stroke cycle 
single-cylinder unit of 249 c.c. capacity. It is 
carried on a cross member of the frame and is fan- 
cooled. A dust strainer is fitted to the air intake 
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and asilencer is provided. The transmission consists 
of a chain drive from the engine to an intermediate 
shaft, through a plate clutch, from which the final 
drive is taken to the axle, this latter being fitted 
with wheels having cushion tyres. The brush is 
driven by enclosed bevel gears, with a free-wheel gear. 
Ball bearings are fitted throughout. The throttle 
and clutch are actuated from the left-hand handle, 
the grip of which operates the latter by a sliding 
movement so that disengagement takes place almost 
automatically, the natural tendency being, when 
stopping the machine, to pull at the handles. The 
sweeping speed can be varied between 2 m.p.h. and 
3-5 m.p.h., as desired. The total weight of the 
machine is 3} cwt. and its overall length is 6 ft. 9 in. 

The preceding account, while dealing with most 
of the newer exhibits, does not, naturally, cover the 
whole 240 stands. On some of them were displayed 
materials outside our scope, and others contained 
machines previously described; for instance, the 
vibrating screen and washer prominenton the stand of 
Messrs Edgar Allen and Company, Limited, Imperial 
Steel Works, Sheffield, was illustratedin ENGINEERING, 
vol. cxli, page 312 (1936), and the interesting 24-cub. 
yard dumper, shown by Messrs. Chaseside Engineer- 
ing Company, Cambridge Arterial-road, Enfield, 
in vol. exliii, page 198 (1937). It may be mentioned 
here that a new Muirhill dumper of the same capacity 
was to be seen in the collection of dumpers and load- 
ing shovels on the stand of Messrs. E, Boydell and 
Company, Limited, Elsinore-road, Old Trafford, 
Manchester. Again, the }-cub. yard excavator 
shown by Messrs. Thomas Smith and Sons (Rodley), 
Limited, Rodley, Leeds, was described in vol. cxliii, 
page 101 (1937). Messrs. Ransomes and Rapier, 
Limited, Waterside Iron Works, Ipswich, showed 
a four-purpose 3-cub. y.rd excav.tor, among a 
number of examples of concrete mixers and other 
contractors’ plant. Messrs. Priestman Bros., Limited, 
Holderness Foundry, Hull, showed their well-known 
“Cub” excavator fitted with a new narrow scoop 
for cutting trenches from 12 in. to 18 in. wide. 
Messrs. John Fowler and Company (Leeds), Limited, 
Leeds, showed a wide variety of machinery, concrete 
mixers, Diesel-engined road rollers and crawler 
tractors, and so forth, along with a number of petrol 
engines of different types and sizes, and two interest- 
ing road rollers were shown by Messrs. Thomas Green 
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and Son, Limited, Smithfield [ron Works, Leeds, | 
one of them a 30-ewt. petrol roller with tiller steering 
and a novel arrangement of engine. | 
Road lighting and traffic signals naturally 
received a good deal of attention, and in the former 
the displays of Messrs. The British Thomson- 
Houston Company, Limited, Crown House, Aldwych, 
Landon, W.C.2, and Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, 
London, W.C.2, may be mentioned as demonstrating 
the close attention that has been paid of recent 
years to the subject. The reflecting bollards shown 
by Messrs. Yorkshire Switchgear and Engineering 
Company, Limited, Grove Mills, Meanwood, Leeds, 
also indicate advances in these safety devices. 
Messrs. The Cardiff Foundry and Engineering 
Company, Limited, Hurman-street, Cardiff, had 
also a good display of this class of work, while their 
collapsible aerodrome light attracted considera ble 
attention. Instruments, chiefly of the meter type 
used for flows of various kinds, were well represented 
as were also road materials, but it was somewhat 
surprising, in view of the exeellent displays 
at other exhibitions, that no exhibit had been 
arranged by The Department of Scientific and 
Industrial Research, on road surfaces at least. 





CATALIN CAST PHENOLIC RESIN. 


An interesting and important addition to the 
ilready long list of synthetic resins for which industrial 
applications have been found is now being produced in 
this country under the name Catalin, although it has 
manufactured in the United States for about 
two years. We understand that the production there 
amounts to about 2,500 tons annually. Catalin is a 
phenolic resin, the special feature of which is that it is 
cast to the required shape instead of being formed in 
heated steel dies under high pressure. It can be made 
in the opaque, translucent and transparent forms and 
in every conceivable colour, from pure white to ebony 
black in the opaque variety and from clear glass to 
deep shades of red and blue in the transparent variety. 
Mottled, marbled and other fancy forms can also be 
produced. In all cases the material is capable of 

















taking a high polish, and when finished in this or in | 
other ways has a particularly attractive appearance. | 

It is now made in this country by Messrs. Catalin, 
Limited, whose offices are at 3, Vere-street, London. | 
W.1, and whose works are at Waltham Abbey, Essex. | 
The resin is poured in liquid form into thin lead moulds, | 
the moulds then being placed in a hot-air oven where 
they remain for from three to six days while the resin | 
solidifies and hardens. The lead forming the mould | 

ved off the solidified resin, melted down and 
used again, but it should be noted that a new mould is | 
used for each object cast. The cost of the moulds, | 
however, is very slight, owing to the method employed 
for producing them. For this purpose, a steel form | 
made to the required shape is dipped into molten lead | 
and the lead, which solidifies on the surface of the form 
in a thin shell, is stripped off and used as a mould, the 
liquid resin being poured in at the upper end, which is | 
open. It will be clear that the shape of the form must 
be such that the lead shell can be stripped off it with- 
out distortion and to this extent the shapes of the 
objects which can be produced by direct casting are 
limited. 

Actually, the material is supplied to users in the 
form of sheets, bars, rods, plain tubes and tubes of 
ornamental sections, as well as of special castings, and 
from these, articles such as buttons, buckles, handles, 
clock cases, and other items far too numerous to men- 
tion, can be made by ordinary workshop methods. 
It can he sawn, cut by a thin abrasive wheel, turned, 
milled, screwed and tapped at speeds and feeds similar 
to those used for brass, and a brilliant polish is easily 
produced on the surfaces. The material is hard and 
tough and practically unbreakable at ordinary tem- 
peratures, but it can be softened to some extent by 
immersion in boiling vater, and can then be bent, 
ilthough not to a very acute angle. In this softened 
condition it can be cut with a knife, and dises can be 
made from rods in this way at a high speed; such 


dives, and cut surfaces generally require very little | 
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FRICTION AND HEAT TRANS- 
MISSION IN FLUIDS. 
To the Eprror or ENGINEERING. 


Str,—May we be permitted to draw attention to 


some points in Mr. E. W. Still’s letter on page 634 of | 


Enorneerine for December 3. 


Mr. Still states that Mr. Cope’s paper is “ apt to give | 


a false impression,” but he does not make clear his 
reasons for this statement. Presumably the reference 
is to Mr. Cope’s conclusion that the use in the Reynolds 
number of the viscosity of the fluid at the wall of the 
pipe brings the results into line with isothermal tests. 
But Mr. Cope is careful to add (on page 9 of his paper) 
that, since his temperature differences were small, * it 
would be premature to assert that this conclusion was 
unive’ ; true.” 

Mr. Still later refers to the result obtained in recent 
experiments on tube nests presented to the A.S.M.E., 
that an increase in the friction factor is not reflected 
by an increase in the Nusselt number. Mr. Still states 
that this result is in direct contradiction to the final 
remarks in the third paragraph of your Editorial, 
that, “ for gases, in which the Prandtl number is never 
far from unity, the Reynolds theory does, in fact, give 
& reasonable approximation to the truth.” It is, 
however, well known that, in the case of flow through 
tube nests, only part of the resistance is due to skin 
friction, the remainder being due to form drag. 
Reynolds’ theory is thus not directly applicable, and 
the results in such a case cannot therefore be said to 
contradict the theory. 

Mr. Still rightly concludes from his study of trials 
for air, water and oils, that 7 is a function of both 
Reynolds and Prandtl numbers, but he then gives a 
formula for r which does not contain the Reynolds 
number. This formula cannot therefore represent his 
curves. 

That r is a function of both Reynolds and Prandtl 
numbers is well known, and formule which agree well 
with experimental results for gases and liquids have 
been given by several authors, including ten Bosch* 
and Kuprianoff.t Moreover, these formule include 


corrections for the effect of the temperature difference | 
on the physical properties of the fluid, which, although | 


he considers them important, Mr. Still has not been 
able to embody in his formula. 

Developments of the Reynolds-Prandt] type of 
formule have lately received much attention. An 
account of the subject is given by ten Bosch in his 
text-book. Die Warmeiibertragung.t 

Yours truly. 
O. A. SAUNDERS. 
MARGARET FISHENDEN. 
Imperial College of Science 
and Technology, 
South Kensington, S.W.7. 
December 6, 1937. 








STEEL HATCH COVERS. 
To rae Eprror oF ENGINEERING. 

Str,—The loss with all hands of the S.S. Starcrest, 
which was the subject of a recent Board of Trade 
inquiry, may or may not be, to use the words of Mr. 
F. R. Hayward, K.C.: “* Yet another case in which 
the crew of a British ship—whose safety is only pro- 
vided for by 24 in. of timber—is again being sacrificed 
needlessly.” 

It is a fact, however, that in spite of these continuous 
disasters, timber hatch covers are still used for ships 
large and small, new and old, with only rare exceptior s. 
This is remarkable, because shipowners, shipbuilders, 
ships’ officers and seamen are almost unanimous in 
their belief that steel hatch covers are desirable. 

The explanation of this apparent paradox is simply 
that: (1) Steel hatch covers are somewhat more 
expensive, and it might take time to recover the extra 
cost out of the reduced upkeep. (2) Steel hatch covers 
are heavier, and there may, therefore, be a small loss of 
cargo deadweight. (3) The provision of the necessary 
stowage space for steel covers may curtail slightly the 
size of the hatchways. 

In these circumstances, I submit that the Board of 
Trade should encourage, but not necessarily compel, 
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| technically it would be equitable, and in a civilised 


world it is surely wrong to risk men’s lives for th 
paltry reasons indicated above. 
Yours faithfully, 
26, Fenchurch-street, Joun Turin 
London, E.C.3. 
December 2, 1937. 








THE LATE SIR JOHN F. BELL. 


Tue death of Sir John Ferguson Bell, which occurre«| 
}on November 21, at his home at Mickleover, nea: 
Derby, removes a well-known figure from the rank- 
of gas engineers in the Midlands. Sir John, who hai 

been connected with the Derby Gas Light an! 
Coke Company, and in recent years had served «x 
chairman and managing director of the Company, wa. 
born on June 7, 1856. After receiving scientific train 
ing at Liverpool Science School and at Liverpool 
University College, he served a pupilage under \M) 
W. T. Callow, chief engineer of the Birkenhead Gas and 
Water Works, and received further training as assistant 
to Mr. T. O. Paterson, M.Inst.C.E., from 1880 to 188: 
In the latter year he was appointed engineer of th 
Stafford Corporation Gas and Electrieity Departments. 
and continued to occupy this position until June, 1900. 
During this period of his career he was responsible fo: 
the reconstruction of the Stafford Gas works, the new 
plant including retort houses, an ammonium-sulphate 
plant and a complete carburetted water-gas plant. He 
also carried out extensions or alterations at gaswork~ 
in Abingdon, Cannock, Duffield, Market Drayton. 
Matlock Bath, Rugeley and elsewhere, and, in conjun 
tion with the late Dr. John Hopkinson, designed and 
erected the Stafford Corporation electricity-supply 
station. 

Sir John’s long association with the Derby (ias 
Light and Coke Company commenced in 1900, when 
he was appointed chief engineer to the Company. 
Soon after taking up this office he carried out extensions 
at the Litchurch and Cavendish-street works of the 
Company. He also acted as consulting engineer to 
a number of gas undertakings, and among other work« 
extended and remodelled the Belper gasworks and 
advised the Leek Urban District Council regarding 
extensions to their gas installation. Sir John, who 
received his knighthood in 1931, became successively 
director, managing director and chairman of the 
Derby Gas Light and Coke Company. At the time of 

his death he was also vice-chairman of the Leamington 
Priors Gas Company and a member of the River Trent 
Catchment Board. He was a Justice of the Peace, and 
| served as Mayor of Derby in 1928, 1929, and again in 
| 1930. He was elected an associate member of the 
Institution of Civil Engineers on January 8, 1889, and 
was transferred to the rank of member on February 12. 
| 1907. He was also made a member of the Institution of 
| Mechanical Engineers in 1907. 











THE LATE MR. A. J. CAPRON, 


O.B.E. 


| Mr. Arnot Jonn Capron, whose death, we regret 
|to announce, occurred at Hathersage, Derbyshire, on 
November 7, was a prominent and highly-respected 
| figure in the steel and engineering circles of Sheffield. 
| Mr. Capron, who was for many years managing director 
| of Messrs. Davy Brothers, Limited, Park Iron Works. 
| Sheffield, was the son of the Rev. G. H. Capron, and 
was born at Stoke Doyle Rectory, Northamptonshire. 
on January 3, 1859. After receiving his general educa-. 
| tion at Wellington College, he entered King’s College. 
| London, in 1876, and passed out in 1879, having 
|gained the associateship of the College and also the 
James Easton prize entitling him to a free pupilage 
at Messrs. Easton and Anderson’s Erith Iron Works. 
Kent. Upon completing his apprenticeship in 1882 
he remained with Messrs. Easton and Anderson, and 
was appointed assistant resident engineer on the con- 
struction of works for supplying potable and irrigation 
water to the city of Seville, Southern Spain. In 1885. 
he was appointed resident engineer on the construction 
of new reservoirs and filter beds for the Antwerp Water 
|Company. Two years later he performed similar duties 
| in connection with the East Warwickshire and th 
Amsterdam waterworks, and in 1888 was placed in 
charge of the outside work of Messrs. Easton an¢ 
Anderson. 

In 1893, Mr. Capron was appointed assistant manager 


finishing. . ge A 
The specific gravity of Catalin is 1-3 and its average the fitting of steel hatch covers, by permitting ships | of the Erith Iron Works, and in the following yea! 


weight is 0-048 lb. per cubic inch. It is claimed to 


with an approved type of steel hatch cover on a 


was made general manager, a position he occupied 


he practically non-absorbent and to resist oils, all | Weather-deck hatchways to load more deeply by 2 in..| until he became general manager of the Park Iron 


common acids and alcohol, as well as to be non-inflam- | 
mable. Although its attractive appearance would seem | 
to render it most suitable for the production of fancy | 
goods of various kinds, it will doubtless have a number } 
of technical applications, and in this connection it is | 
stated that Catalin has a high electrical resistance and | 
wood dielectric properties. 


irrespective of the size of the ship. 
Commercially, this would offer a modest inducement, 

* Zd.V.DI., 1931, No. 75, pages 40-42. Also 

Tech. Physik., 1935, 16, 105. 

+ Z. Tech. Physik, 1935, No. 16, pages 13-15. 
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| Works, Sheffield, of Messrs. Davy Brothers, Limited. 
|in 1899. He was appointed managing director of the 
| firm in 1901, and continued in this capacity until bis 
retirement in July, 1931, retaining, however, his seat 
on the board of directors. He was also for many 
years a director of Messrs. Newton, Chambers and 
| Company, Limited, Thorncliffe, near Sheffield, and was 
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vice-chairman at the time of his death. Mr. Capron: 
who had taken a leading part in the foundation of the 
London Engineering Trades Employers’ Association, 
and had acted as chairman of the Erith branch in 
1897-1898, served as president of the Sheffield and 
District Engineering Trades Employers’ Association 
from 1908 to 1931. For his services to his country 
during the war period he was made an O.B.E., in 
1918, and, in 1931, became a Justice of the Peace 
for Sheffield. Mr. Capron was elected an associate 
member of the Institution of Civil Engineers on 
December 1, 1885, and was transferred to full member- 
ship on April 9, 1907. He became a member of the 
Institution of Mechanical Engineers in 1898, and of 
the Iron and Steel Institute in 1904. 








THE LATE MR. H. C. JENKINS. 


WE note with regret the death of Mr. Henry Charles 
Jenkins, which occurred at Dulwich, on November 8. 
Mr. Jenkins, who was for many years a consulting 
engineer, concerned more particularly with mining, 
metallurgy and chemistry, occupied an office in Salis- 
bury House, London Well, E.C.2, for over 20 years. 
He was born on December 31, 1861. In 1877 he com- 
menced his apprenticeship in the engineering works of 
Messrs. Cottam and Company, London, and three 
years later entered the works of Messrs. Fred. Bird and 
Company, engineers and foundrymen, Great Castle- 
street, London, W., where he gained further experience 
in the pattern, foundry, smithy, fitting and machine 
shops, finally becoming draughtsman and manager’s 
assistant in 1885. As a result of this training and of 
evening work at the Birkbeck Institution and Finsbury 
Technical College, he gained a Whitworth Scholarship 
in 1885, and attended at the Royal School of Mines, 
South Kensington. He obtained the Tyndall Prize for 
physics in_1886, and in 1888 secured the Associateship 
of the Royal School of Mines in metallurgy, gaining 
also the bronze Bessemer Medal and Prize of the 
School for being the best student of the year in 
metallurgy. 

After further industrial experience at the works of 
Messrs. Claude T. Cayley, Barbican, London, E.C., 
Mr. Jenkins, in 1890, commenced research work at the 
Royal Mint, under the late Sir William Roberts-Austen, 
for the Alloys Research Committee of the Institution 
of Mechanical Engineers. He also became Sir William’s 
lecture assistant at the Royal School of Mines, and, in 
1894, was appointed Instructor in Assaying at the 
School and placed in charge of the metallurgical 
division. Five years later he became Government 
Metallurgist to the State of Victoria, the duties including 
that of inspector of mines and membership of the 
Royal Commission on Technical Education in Victoria. 
Returning to England in 1903, he took up consulting 
work. In 1906, Mr. Jenkins went to Cornwall, where 
he lived for the succeeding four years, which were 
occupied in reopening and re-equipping the Falmouth 
Consolidated Mines, Limited, and in other works. 
He also served for a time at Principal of the Redruth 
School of Mines. In 1910, he travelled to Africa 
to take charge of parties investigating properties 
in Northern Nigeria, and, returning home in 1913, 
opened an office at Salisbury House, London. In 
1915, Mr. Jenkins designed and erected a number of 
factories for explosives and chemicals including the 
Langwith Government Factory, Notts, for the manu- 
facture of ammonium perchlorate, by electrolysis. 
{mong other recent duties he had acted as consulting 
engineer to the New South Wales Government in 
London since 1927. Mr. Jenkins, who was for many 
vears a member of the Institution of Mining and 
Metallurgy, became an associate member of the Institu- 
tion of Civil Engineers on April 7, 1891, and was trans- 
ferred to the rank of member on January 8, 1929. He 
was also a member of the Royal Institution and was 
elected a Fellow of the Institute of Chemistry in 1919. 








ENGINEERING TRAINING AND 
EDUCATION. 


Lloyd’s Register Scholarship—The General Com- 
mittee of Lloyd’s Register of Shipping offers a scholar- 
chip, valued at 1001. per annum and tenable for three 
years, to be awarded on the results of the student 
membership examination of the Institute of Marine 
Engineers, in May, 1938. The scholarship is intended 
to assist marine-engineering students to take an 
dvanced course of instruction in engineering subjects. 
The age limit is 18 to 23 years, and the closing date 
for entries is April 16, 1938. Further particulars, 
entrance forms and copies of previous papers may be 
btained on application to the secretary of the In- 
stitute, 85, The Minories, London, E.C.3. The entrance 
form for the scholarship is distinct from that for the 
student-membership examination, and a candidate for 
student membership who wishes to compete for the 
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THE RECONSTRUCTION OF 
THE MENAI BRIDGE. 
THE decision to reconstruct Telford’s historic 


suspension bridge over the Menai Strait, of which the 
House of Commons was informed in February last 
by Mr. Hore Belisha, then Minister of Transport, 
is about to be carried into effect, according to an 
announcement recently issued by the Ministry, and 
tenders are shortly to be invited for carrying out the 
work. The maximum loading permitted on the 
present bridge is 4} tons, and for some years there has 
been developing, especially in North Wales, an agitation 
for the removal of this restriction, either by the provision 
|of a second bridge or by the reconstruction of the 
|existing structure, which has been the sole road 
|connection between Anglesey and the mainland for 
111 years. The damage received by the bridge in 
the great gale of January 9, 1936, although not serious 
in itself, brought the matter to a head, resulting in the 
appointment of Sir Alexander Gibb and Partners to 
survey the structure and recommend means of rendering 
it adequate to modern requirements. Their report 
has now been accepted by the Minister of Transport. 
The work is expected to take about 2} years, the 
Ministry having specified that there must be a minimum 
of interference with normal traffic, but being unwilling 
to incur the expense of a temporary bridge to allow 
the contractors uninterrupted possession. Even so, 
the reconstruction is estimated to cost 228,000/., a 
figure considerably exceeding in nominal value the 
original cost of erection. 

The unique historical interest attaching to the 
Menai Bridge, as well as its artistic excellenee, made 
it desirable to modify, as little as possible, Thomas 
Telford’s original design, especially in respeet of the 
masonry approaches and the two main towers. In 
the scheme now adopted, which has received the 
approval of the Royal Fine Art Commission, this 
consideration has been kept prominently in view. 
The essential features of Telford’s design, including 
the approach viaducts and towers, are to be retained, 
and although a certain amount of structural alteration 
will be necessary to the arched openings in the towers, 
through which the present carriageways pass, this is 
not likely to impair the characteristic features of the 
bridge, which, in the words of the official communiqué 
is ‘ rightly regarded as a national monument.” This 
assurance will certainly be welcome to the many 
public bodies and private individuals who, while 
urging the need for better transport facilities across 
the Strait, have strongly opposed any suggestion 
that the bridge should be demolished to allow a more 
adequate structure to occupy the same site. 

The present bridge, which is illustrated in Figs. 1 
and 2, on Plate XI, was a direct outcome of the 
Act of Union between Great Britain and Ireland in 
1801, although a quarter of a century elapsed between 
the Union and the opening of the bridge to traffic. 
So long as the Holyhead mail and passenger coaches 
had to be ferried across the Menai Strait the service 
suffered delay, inconvenience, and sometimes hazard, 
which offset much of the advantage afforded by the 
construction of the trunk road from London. A 
bridge over the Strait was an integral part of the 
complete road scheme, and had been considered as 
j}such by Rennie, but the question of cost caused 
| suecessive postponements. A Government committee 
reported in favour of a bridge in 1810, in spite of much 
opposition from local interests likely to be affected 
by it, and in the same year Telford was instructed to 
survey possible sites and submit proposals. He did 
80, proposing a cast-iron arched bridge ; but the matter 
was again shelved, until an independent committee 
of merchants in Liverpool and the Midlands pressed 
for reconsideration and urged that Telford should 
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be allowed to proceed. This agitation was successful, 
and in July, 1815, an Act was passed for improving 
the Holyhead road, Telford being appointed soon 
afterwards as principal engineer. His design for a 
suspension bridge was submitted in February, 1818, 
and on August 10 in the same year the first stone was 
laid, without any ceremonial, by William Provis, 
the resident engineer. 

Thereafter, work proceeded steadily on the approach 
viaducts and other masonry, although various disputes 
still occupied the attention of Parliament and neces- 
sitated the passing of a supplementary Act, in 1819, 
dealing specifically with the bridge. The stone was 
obtained locally, from quarries opened for the purpose 
at Penmon Point, Anglesey. In July, 1821, the main 
chains were ordered from the ironworks of William 
Hazledine, at Shrewsbury, together with other forgings 
and various castings. The size of the order apparently 
taxed the resources of this establishment, and even- 
tually much of the work that was to have been carried 
out there was dealt with on site, largely with improvised 
machinery. The chains, however, were supplied 


by Hazledine, in the form of separate bars and connec- 
ting plates, with holes punched for the pins. 
‘ assembly 


Before 


the holes bored out, with the bars 


were 


held in a form of jig, to ensure a correct distance 
between centres. The first consignment of chain 
bars arrived at the bridge in October, 1822. 

On April 26, 1823, the first chain was suspended. 
this being the uppermost chain of the left-hand inner 
span in Fig. 2. The method adopted was to float 
the chain into position across the Strait on a raft. 
One end was ‘attached to the end of the shore span. 
hanging from the tower at the Carnarvon side and the 
other made fast to a rope led over the other tower 
to two capstans on the Anglesey shore, where 150 men, 
eneouraged by music and liberal refreshment, success- 
fully hoisted the end and secured it to the other shore 
span in an hour and 35 minutes. In the ensuing 
jubilation, two men took the considerable risk of 
crossing by the chain from tower to tower, one venturing 
to walk for some 40 yards in the centre. The method 
of suspension having proved successful, the remaining 
chains were quickly in position, the last being 
hung on July 9, 1823. The shortest time recorded 
(on two occasions) was an hour and six minutes from 
unmooring the raft from the bank to the insertion 
of the final connecting pin. By comparison with 
the placing of the chains, the remaining work was 
straightforward, and at 1.30 a.m. on January 30, 1826. 
the bridge was opened to traffic in a completely informal 
manner, by stopping the Holyhead mail coach on the 
ferry approach road and diverting it to the new route. 

At the time of its construction, the Menai Bridge 
was the largest suspension bridge in the world, the 
centres of the towers being 580 ft. apart, and the road- 
way carried at a height of 100 ft. above high water of 
ordinary spring tides. The coping of the towers is 
52 ft. above the road surface, and there are sixteen 
chains, assembled in four spans, to sustain the double 
carriageway. The retention of solid piers of masonry 
beneath the points of support limited the clear openings 
through the towers to a width only just sufficient to 
pass a loaded mail-coach. The maximum width in the 
arches, being only 9 ft., allows no space for a sidewalk, 
so that pedestrians are obliged to use the carriageway 
at these points. 

Each link of the chains consists of five parallel 
bars 3} in. deep and 1 in. in thickness, adjacent links 
being joined by six connecting plates, with through- 
bolts 3 in. in diameter. The designed length of a 
link and connecting plate was 10 ft., but there are 
slight variations which are compensated by adjusting- 
links in the anchor-chains. The | in. square suspension 
rods are attached to the connecting plates of alternate 
chains in a span, thus linking the chains against vertical 
surging, and tubular stays connect the four spans 
at intervals to minimise lateral swaying in high winds. 
These stays were not included in the original design, 
but a storm which occurred a few weeks before the 
bridge was opened demonstrated the need to limit 
the swaying, which imparted an unpleasant and possibly 
dangerous vertical motion to the roadway. Over the 
towers the chains are carried on curved saddles of 
cast iron, resting on rollers which are permitted 
sufficient movement over a cast-iron bed to accommo- 
date expansion and contraction due to variations of 
temperature. The anchor-chains, which have link bars 
4 in. deep by 1} in. in thickness and 7 ft. 6 in. in length, 
connected by bolts 4 in. in diameter, are laid in inclined 
tunnels and attached to cast-iron anchor-plates set 
in chambers cut in the solid rock. The two views 
of the bridge on Plate XL show clearly the massive 
construction of the approaches and the proportion 
of the chains. We are indebted for these photographs 
to an amateur photographer, Mr. J. Petree, who took 
them in July, 1891, with a quarter-plate camera. 
Fig. 1 was taken from the Anglesey shore, with the 
camera pointing approximately E.S.E. The view in 
Fig. 2 is towards the mainland. 

The alterations now to be made, in pursuance of the 
scheme prepared by Sir Alexander Gibb and Partners, 
involve the replacement of the four spans of wrought- 
iron chain by two side spans of a special high-tensile 
steel, and the provision of a new deck capable of 
carrying traffic without restriction, THe elimination 
of the two inner spans will enable a single carriageway 
23 ft. in width to be substituted for the present two 
narrow ways; and as the necessity for a heavy centre 
pier in the towers will no longer exist, the arched 
openings will be widened to make easier the passage 
of large vehicles. Two footways, each 5 ft. wide, will 
run the whole length of the bridge, passing the towers 
by external galleries. Telford’s sound design, and 
the excellent workmanship put into the masonry under 
his supervision and that of his resident engineer, 
William Provis, make it possible to retain the approach 
viaducts unaltered, and the towers also, except for the 
slight modifications mentioned to the arched openings. 
To carry the higher loading on two chains only, however, 
will necessitate considerable alterations below ground 
to accommodate heavier anchorages. About 3,000 tons 
of rock will be excavated, and about 7,500 tons of 
concrete will be used in the new anchorages and the 
new deck of the bridge. The amount of new steelwork, 








ineluding the chains, will be approximately 3,500 tons, 
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of which half will be of the high-tensile quality. The | 
chains will be replaced by suspending wire ropes from 
temporary steel towers built round the existing towers, 
and partially supporting the deck from them while the 
old outer chains are removed and the new chains placed | 
in position. The new deck will be erected beneath | 
the existing deck and supported from the new 
chains. The old deck and the inner chains will then | 
be removed and the new deck raised to its final the | 


The concluding operation will be to dismantle the 
temporary towers and wire ropes 





TORSIONAL DAMPING RECORDER. 


Tue work of various investigators in recent years 
has rendered it increasingly obvious that the life of 
those parts of structures and machines which are 
subjected to cyclical stresses due to vibration or other 
causes, is largely determined by the internal-energy 
absorption or damping capacity of the material of 
which they are made. The actual amplitude of the 
oscillations set up in a crankshaft in passing through a 
critical speed, for instance, is only limited by the| 
internal damping of the material. A crankshaft con- 
structed of material having a high damping capacity 
may, therefore, have a longer life than another made to 
the same dimensions in a material of higher tensile 
strength but having a lower damping capacity. It 
also appears that, as far as shocks and impulsive 
forces are concerned, a material with a high damping | 
capacity is less sensitive to the effects of local stress | 
concentrations, such as occur near sharp corners, 
flaws, surface scratches, sudden changes of section, &c., 
the “ notch sensitivity " of such a material being less | 
than that of another with a low damping capacity. | 
rhe damping arises from the fact that no material | 
employed in engineering work follows Hooke’s law} 
rxactly, so that elastic strain is in all cases accompanied | 
by a certain very small amount of plastic strain, | 
although the nominal elastic limit of the material is not | 
exceeded. By plotting strain over stress for a complete | 
stress cycle, therefore, a loop resembling the well-known | 
magnetic-hysteresis loop will be obtained instead of 
in inclined straight line, and the area of this loop will | 
represent the portion of the work done in straining the 
material which is dissipated in the form of heat within 
the material itself. 

Féppl, in a paper entitled “ The Practical Importance | 
of the Damping Capacity of Metals, Especially Steels,” 
read at the Diisseldorf meeting of the Iron and Steel 





}ratus, designed and 


Institute in September, 

1936,* defined damping 

capacity as the ratio ob- 

tained by dividing the area 
of the hysteresis loop by the strain energy stored at the 
extreme ends of the cycle. He pointed out that the 
damping was not an indication of impending fatigue 
failure and had no tendency to disappear under pro- 
longed cyclic stressing; it was, in fact, capable of 
dissipating an unlimited amount of energy in heat 
without damage to the material. Unlike most other 
mechanical properties of materials, he stated, the 
damping capacity was not affected by weak spots and 
was independent of the form of the specimen. After 


| having explained and defined damping capacity and 


having referred to its practical significance, Professor 
Fépp! dealt with five different methods of determining 
the damping properties of steel employed in the 
Wohler Institute, Brunswick, of which he is the director. 
Of these five methods we propose to refer to one only, 
viz., the method of free torsional oscillations, this 
being the most suitable for practical applications. The 
apparatus employed at the Wéhler Institute, originally 
designed by Pertz and subsequently modified by 
Knackstedt, is known as the Féppl-Pertz apparatus. 
In it a cylindrical specimen with squared ends is 
securely clamped in a vertical position in a substantial 
rectangular frame, which is freely suspended from a 
wire. A heavy inertia bar is clamped to the upper 
end of the specimen, turned through a known angle so 
as to apply a torque to the specimen, and then released 
so that the specimen and inertia bar execute a series 
of free torsional oscillations, which diminish in ampli- 
tude at a rate depending on the damping capacity of 
the specimen. The oscillations are recorded by a pen 
travelling over a strip of paper which is moved longi- 
tudinally at a known speed by clockwork, so that the 
amplitude, frequency, and rate of decay of the oscilla- 
tions can be determined from the record. Using this 
apparatus, in conjunction with an alternating-torsion 
fatigue-testing machine, it has been established that 
the damping capacity of steels tends in the course of 
time to attain a steady value which is generally higher 
than the original value. 

From what has now been said, it will be clear that 
a knowledge of the damping capacity of constructional 
materials is likely to be of assistance to the engineer 
in preparing efficient designs, and also to the steel- 
maker in producing the most suitable material for a 
particular purpose. Considerable interest, therefore, 
attaches to a modified form of the Féppl-Pertz appa- 
made by Messrs. Cambridge 
Instrument Company, Limited, 45, Grosvenor-place, 


* See ENGINEERING, vol. cxlii, page 397 (1936). 
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London, 8.W.1, which enables the damping capacities 
of steels and other materials to be determined in a 
simple, rapid and convenient manner. A photograph 
of the apparatus, with a test piece in position, is 
reproduced in Fig. 1, on this page, and its construction 
can be followed with the aid of the drawings repro- 
duced in Figs. 2 to 5; Fig. 6 shows the form and 
dimensions of the test piece used. It will be seen from 
Fig. 6 that the test piece is made from a j-in. square 
bar with an overall length of 192 mm., parts at the 
ends and at the centre being left square, and the 
remainder being turned down to & mm. diameter. 
The instrument itself consists of an elliptical frame 
provided with two feet, on which it can be stood while 
the specimen is being placed in position or removed, 
and having a loop and ring at the top from which it is 
suspended while a test is being carried out. The ends 
of the specimen are held in the frame by clamps, 
the design of which can be followed from Figs. 2, 3 
and 4, without explanation, and by means of a clamp 
of similar design a heavy ball-ended inertia bar is 
clamped to the central part of the specimen. It may 
be mentioned that while a specimen is being inserted 
or removed, the ends of the inertia bar are supported 
at the correct level by steel plates mounted on spring 
plungers which extend downwards below the feet of 
the frame when the apparatus is suspended, but are 
pressed upwards, bringing the plates into contact with 
the lower flattened faces of the balls on the ends of the 
inertia bar, when the apparatus is resting on its feet. 
This feature of the design can best be followed by 
inspection of Figs. 1,2 and 4. It will be clear that as 
soon as the apparatus is lifted for the purpose of 
carrying out a test, the inertia bar is automatically 
released. The reason for suspending the apparatus 
while a test is being carried out is to prevent vibrational 
energy from being transmitted to the support, as 
it would be if the apparatus were fixed to the floor 
or to a special foundation. The loss of energy im 
this way would result in a fictitiously high value 
being obtained for the damping capacity of the 
specimen. It may also be pointed out that the design 
of the three clamps must be such that no slipping of 
the specimen can occur, as any slipping would also 
result in a loss of energy and an increase in the apparent 
value of the damping capacity. The makers claim 
that the form of test piece used with this apparatus, 
which, as already explained, is clamped to the frame 
at each end and has the inertia bar clamped in the 
centre part, ensures that the test piece is subjected to 
pure torsion only and avoids the risk of any damping 
due to bending. No bearing at the upper end of the 
specimen, as used in tke Féppl-Pertz apparatus, 1s, 
therefore, required. 
Referring now to Fig. 3, it will be seen that a proj 
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tion from the inertia bar on the left-hand side extends 
beyond the frame in a position opposite to a lug 
extending from the frame. The lug is fitted with a 
pointed set screw, which can be turned by means of a 
tommy bar fixed in the head, and the projection 
from the inertia bar carries a hardened-steel ball, as 
shown in Fig. 3. Before making a test a steel distance 
piece is inserted between the steel ball and the pointed 
end of the set screw, which is then given ten complete 
turns. This twists the inertia bar, and with it, of 
course, the specimen, through an angle of 0-0049 
radian, the resulting torsional deflection giving a 
shearing stress at the surface of the specimen, if this 
is of ordinary steel, of 25 tons per square inch. With 
the apparatus freely suspended, the distance piece is 
pulled out quickly, by means of the cord shown in 
Fig. 1, allowing the inertia bar and specimen to oscillate 
‘bout the axis of the latter. As all damping effects, 
other than the internal damping of the specimen, are 
negligibly small, the oscillations die away at a rate 
which depends on this property only. They are 
recorded on a small dise of sheet celluloid, 1} in. in 
diameter, by a style attached to the inertia bar, the 
lise being rotated by clockwork contained in a box 
attached to the frame, as shown in Figs. 1 and 2 
The clockwork is wound just before withdrawing the 
distance piece and stops automatically after the disc 
has made a single revolution; the disc makes one 
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revolution in 16 seconds. 
It may here be remarked that the method of recording 
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by a style marking on celluloid has the advantages 
that it produces the minimum of damping, the celluloid 
being merely displaced and not cut, while the optical 
properties of the record are such that when examined 
under the microscope a fine black line is seen which 
greatly facilitates accurate measurements. Moreover, 
the record is ready for examination as soon as it is 
made and is not easily defaced. Another point to 
which reference may be made in connection with the 
method of recording used, is that the style is attached 
to the inertia bar at a point only one quarter of the 
distance from the axis of the specimen to the end 
of the inertia bar. It is claimed, therefore, that the 
energy loss due to the recording style is considerably 
less than that arising from a pen attached to the 
extreme end of the bar and marking on paper. Part 
of a record obtained with the torsional-damping recorder 
and magnified about 8 diameters, is reproduced in 
Fig. 9, on this page, but it should be explained that the 
reproduction is from a photographic negative, so that 
the lines appear white on a black ground. The actual 
appearance of the records, at a magnification of about 
four diameters, is shown in Figs. 7 and 8, which are 
the records obtained with specimens of chrome ball 
steel and cast iron, respectively. The difference in the 
internal damping of these two materials is striking] 

illustrated. These records were made in the sonandh 
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uous icroscope Scale Divisions Smee 
laboratories of Messrs. United Steel Companies, 
Limited, at Stockbridge, and we are indebted to 
Dr. T. Swinden, the director of these laboratories, for 
permission to reproduce them. It may be explained 
that the records commence on the left in each case, 
the outer end of the short radial line representing the 
zero point. The length of the radial line represents the 
torque applied to the specimen by turning the pointed 
set screw and the short circumferential line is produced 
by the rotation of the celluloid dise with the steady 
torque applied. When the distance piece is withdrawn, 
the oscillations are duly recorded and when they have 
died away a circular trace is produced which, if con- 
tinued sufficiently, will pass through the zero point, 

rovided, of course, that the applied torque has not 

een sufficient to produce permanent plastic strain in 
the specimen. 

To facilitate the interpretation of the records, a 
special measuring microscope, having a micrometer 
scale and an adjustable rotating table, is usually 
supplied with the instrument. For the first 10 or 20 
oscillations, the overall amplitude of each successive 
oscillation must be measured and the damping 
ratio obtained from the measurements. Damping 
ratio is defined as the ratio of the loss of energy 
during one half-cycle to the energy of the specimen 
at the commencement of that half-cycle. Expressed 
as a percentage, this can be shown to be equal to 
100 (*— =) where a is the amplitude of one complete 
oscillation and 6 is the amplitude of the next in 
succession. After the first 10 or 20 oscillations, 
it is sufficient to measure, say, every fifth oscilla- 
tion, and finally, after 100 oscillations, every tenth 
or twentieth oscillation only need be measured. 








654 
Data are 
the 
mic roscope 


provided with the measuring microscope 
twist corresponding 
for the particular recorder with 
which it is to be used. As an example, it may be 
mentioned that, in a particular case, 100 div sions of 
the microscope scale corresponded to a torsional twist 
of 0-00375 radian, which, in the case of steel having a 
normal modulus of rigidity, would represent a surface 
shear stress of 19 tons per square inch on the standard 
specimen. The modulus of rigidity can be at once 
obtained from the frequency. As an example, it may 
be taken that for a steel specimen having a normal 
modulus of 5,100 tons per square inch, there are 29 
oscillations in the angle turned through by the disc 
record in three revolutions of the worm wheel which 
rotates the microscope table. The modulus of rigidity is 
proportional to the square of the frequency, so that in 
the case of an aluminium specimen which was found to 
give 16-8 oscillations in the same angle of rotation of 
the table, the modulus of rigidity for the aluminium 
16-8\2 

(39°) 

Fig. 10 shows the result of plotting percentage 
damping, obtained as described above, against micro- 
scope scale divisions, the latter being proportional to 
the amplitude of the oscillations and hence to the angle 
of twist and the surface shear stress. In the diagram, 
curve a relates to the chrome ball steel, of which the 
actual damping record is shown in Fig. 7, and curve d 
to the cast iron, of which the record is shown in Fig. 8. 
Curves 6 and ¢, in Fig. 10, were obtained with a 3 per 
cent. chrome-molybdenum steel and Silver Fox steel, 
respectively. That the internal damping of steel 
increases with the temperature is perhaps not sur- 
prising and this is shown in Fig. 11, in which the 
results obtained in tests on the chrome ball steel at 
10 deg. C. and at 25 deg. C. are plotted to a large 


giving torsional 


Mé ale 


would be 5,100 1,720 tons per square inch. 


about 
scale, 

In conclusion, it is, perhaps, hardly necessary to 
point out that the damping capacity of steel will be 
completely altered by heat-treatment, so that this must 


be specified when comparing specimens of that material. | 
Incidentally, the recorder described above provides a | 


convenient means of investigating the effects of heat- 


deciding the best treatment to give for a particular 
application 


both engineers and metallurgists. 








CONTRACTS. 


Messrs. Henry Huenes anp Son, Limirep, 59, 
Fenchurch-street, London, E.C.3, have received a 
number of orders for Husun equipment for yarious 
Veasels These include dead-beat compasses for ships 
of the Finland-American Line, and for the Ottern, built 
by Messrs. Smiths Dock Company, Middlesbrough, and 
echo sounders for 10 ships, including the De Roza, the 
Cyrille Verschacve, a newsprint carrier, a cruiser for the 
Royal Canadian Mounted Police, and other vessels 


building at home and abroad 

Messrs. F. W. Brackerr anp Company, Limiren, 
Hythe Bridge Lronworks, Colchester, have received a 
contract from Messrs. Edmundson’s Electricity Corpora 
tion, Limited, London, for the manufacture and installa 
tion of water-secreening plant, with auxiliary equipment, 
at the Upper Boat Station of the South Wales Electric 


ower ¢ ompany 





LAUNCHES AND TRIAL TRIPS. 


Beacon GRANG! Twin-serew cargo and chilled 
meat carrying otorship for service between the River 
Plate, Brazil, anc’ United Kingdom ports ; single-acting, 
four-eycele, airless-injection, eight-cylinder Hawthorn- 
Werkspoor Diesel Launch, November 18 
Length, 465 ft capacity, 520,000 cub. ft 
Built and engined by Messrs. R. & W. Hawthorn, Leslic 
amd Company, Limited, Hebburn-on-Tyne, for Messrs 


engines 
insulated 


Houlder Line, Limited, London 
ANGLO-INDIAN Cargo steamer; triple-expansion 
engines supplied by Messrs. The North Eastern Marine 


Limited, Wallsend-on-Tyne 
Launch, November 18 Main dimensions, 426 ft. by 
él ft. 6 im.. by 36 f. 6 in. Built by Messrs. Short 
Brothers, Limited, Padion, Sunderland, to the order of 


Engimeering Company, 


to the } 


In any case, it appears that the subject | 
of internal damping is worthy of careful attention by | 
- Pie 


| 


| 


| 
] 
. - | 
treatment and should be of considerable assistance in | 
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TENDERS. 


|} We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Water-Purification Plant, including equipment for 
chemical treatment, chemical mixing, flocculation, rapid 
gravity filtration, carbonisation and _ chlorination. 
Municipal Council of George, Cape Province, South 
Africa ; January 12,1938. (T. 28,922 /37.) 

Pipes, bitumen-lined or unlined steel, bends and 
couplings, and one 30-in. and one 42-in. cireular sluice 
gate with non-rising screwed spindle and nut. Alterna- 
tive quotations required for cast-iron pipes. Durban 
Corporation, South Africa ; December 24. (T. 28,924/37.) 
Plant for Turffontein automatic 


Air-Conditioning 
Public Works Department, Pre- 


telephone exchange. 
toria ; January 6, 1938. (T. 28,931/37.) 

Conveying Equipment, comprising an_ electrically- 
operated 5 nw for the disposal of overburden at the 
Yallourn brown-coal works. State Electricity Com- 
mission of Victoria, Melbourne or London; February 1, 
1938. (T.Y. 31,185/37.) 

Transformers, outdoor-type, 35,000-kKVA, 22,000 
66,000-volt, three-phase, 50-cycle, for a proposed ter- 
minal station at Brunswick. State Electricity Com- 
mission of Victoria, Melbourne; February 1, 1938. 
(T. 31,186/37.) 

Air-Conditioning Plant for the new office block of the 
Tramways Department, Newtown. The City Council, 
Johannesburg ; December 22. (T. 31,272/37.) 

Lathe, special-type, electrically-driven, for turning 
the brake drums of motor cars and lorries. State 
Electricity Supply and Telephones Administration, 
Montevideo ; January 10), 1938 (T.Y. 31,293/37.) 














BOOKS RECEIVED. 


Garagen in ihrer Bedeutung fiir Kraftverkehr und Stadtebau 
Privater und gewerblicher Garagenbau in Planung und 
Gestaltung. By Prorrssor Dr.-INc. GEoRG MOLLER. 
Berlin : Julius Springer. [Price 46°50 marks.] 

Hydraulic Structures. A Text and Handbook. By Pro- 
Fessor Inc. Dr. TECHN. ARMIN ScHOKLITSCH. Trans- 
lated by SamMvet Scuuuits. Translation reviewed by 
Proressor Lorenz G. Straves. In two volumes. New 
York : The American Society of Mechanical Engineers. 
[Price 18 dollars.] 

lssociation of Technical Institutions. Education in 
Industrial Management. By E. 8. ByNnG and G. A. 
Rosinson. Loughborough: Dr. H. Schofield, Associa- 
tion of Technical Institutions, Loughborough College. 
[Price 6d.] 

Department of Scientific and Industrial Research. Fuel 
Research. Technical Paper No. 46. The Use of Coke in 
Open Domestic Grates. By J. 8. Hates. London: 
H.M. Stationery Office. [Price ls. net.] 

Scottish Development Council. Economic Series No. 14. 
Scottish Industry. Third Report of the “Oil from Coal” 
Committee (Revised). Glasgow, C.2: The Scottish 
Development Council, 75, Bothwell-street. [Price 6d. 
net.] 

Railway Board, India. Technical Paper No. 301. Note on 
Reconditioning of Curves. By R. Strick. Delhi: The 
Manager of Publications. [Price 9 annas, or Is.] 

United States Bureau of Mines. Technical Paper No. 574. 





| 
| 





Messrs. Lawther, Lat‘a and Company. Limited, for 
Messrs. The Nitrate Producers’ Steamship Company, 
Limited, London 


HAARLEM 
the northern waters of Iceland, Bear Island. and the 
White Sea 
\mos and Smith, Limited, Hull. Launch, November 20. 
Main dimensions, 153 ft. by 26 ft. 6in., by 15 ft. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, Yorks, for Messrs. De Vem, N.V., 
Ymuiden, Holland 
Evi Livanos."’—Single-screw general-cargo steamer ; 
triple-expansion engine. Trial trip, November 26. 
Main dimensions, 431 ft. 8 in., by 56 ft. 8 in., by 27 ft. 


in. Built and engined by Messrs. William Gray and 
Company. Limited, West Hartlepool. to the order of 
Vr. N. G. Liwanos, London 


Analyses of Colorado Coals. By R. D. Georece. Wash- 
ington: Superintendent of Documents [Price 25 
cents.| 

United States Bureau of Mines. Bulletin No. 404. Burning 
of Coal and Coke Treated with Small Quantities of 
Chemicals. By P. NICHOLLS AND OTHERS. Washington : 
Superintendent of Documents. [Price 15 cents.]} 

Department of Overseas Trade. No. 687. Report on 
Economic and Commercia! Conditions in Iceland. 
September, 1937. By J. Bowertnc. [Price 9d. net.] 
No. 688. Report on Economic and Commercial Condi- 
tions in the British West Indies. British Guiana, 
British Honduras and Bermuda. May, 1937. By W. D. 


LaMBig and C. M. PickTuHatt. [Price 2s. net.) 
London : H.M. Stationery Office. 
1938 Handbook of British Refrigeration Material and 


Refrigeration Catalogue. A Buyers’ Reference Guide. 


London The Cold Storage and Produce Review. 
[Price 5e.] 

Department of Scientific and Industrial Research. Report 
of the Fuel Research Board for the Year Ended 31st 
March. 1937 With Report of the Director of Fuel 
Research. London: H.M. Stationery Office. [Price 
Se. Gd. net.) 


FIEGEHEN. Manchester : 


Gearing for Cranes. By E. G 
[Price ls. net.] 


Emmott and Company, Limited 








Sinyle-screw steam trawler for fishing | THE INSTITUTION OF MINING ENGINEERS The 
| Council of the Institution of Mining Engineers, Salisbury 
triple-expansion engine fitted by Messrs. | House, Finsbury-circus, London, E.C.2, has awarded the 


Medal of the Institution, the highest honour in its power 
to bestow, to Bergassessor Dr.-Ing. Carl Beyling, of the 
Experimental Station at Dortmund-Derne, and to Dr. 
Richard Vernon Wheeler. In both cases the awards 
are made for eminent services in the application’ of 
scientific knowledge and research to industry, with 
special reference to problems of safety and health in coal 
mining. The presentation of the Medals will take place 


PERSONAL. 


Mr. Frank H. Brunt, M.Inst.C.E., has removed })is 
office from 17 to 28, Victoria-street, London, S.W.1. 

The Minister of Transport has appointed Str Hen 
8S. Kerrn, LL.D., as a representative of the interests 
local authorities in Scotland to fill the vacancy on th 
Transport Advisory Council caused by the death 
Councillor Shaw. 

Mr. J. G. Pearce, honorary treasurer and advise: 
the British Foundry School, Birmingham, informs is 
that Mr. E. Bowen, Mr. J. F. Davies, Mr. A. McKix 
stTRY and Mr. W. A. STANreR have joined the Governing 
Body of the School. 


Mr. A. L. Fievpine, A.M.Inst.C.E., A.M.I.E.E., has 
been officially gazetted advisory and inspecting enginee: 
for the New South Wales Government in London. Thx 
appointment is to date from July, 1931, when he took 
over the duties of the late Mr. J. Davis, M.Inst.C.F.. who 
had formerly carried out the work as private practice 


Since Messrs. John Brown and Company, Limited 
acquired Messrs. MARKHAM AND Company, LiMirep, 
Broad Oak Works, Chesterfield, certain changes hav: 
been made in the staff of the latter firm, Mr. F. Williams 
Mr. T. K. Shaw, and Mr. E. Mensforth having been 
appointed local directors. Mr. Williams has been works 
manager of Broad Oaks Works for 8 years and Mr. Shaw 
has been there nearly 25 years. Mr. Mensforth was 
until recently, on the staff of Messrs. English Electric 
Company, Limited. 


Mr. A. Rerprncer, A.M.I.Mecu.E.. having resigned 
from Messrs. Associated Locomotive Equipment, 
Limited, has joined the board of directors of Messrs 
Locomotive Valve Gears, Limited, 58, Victoria-street 
London, 8.W.1. 

The London organisation of Messrs. THE YoORKSHIRI 
Coprer Works, Limrrep, Leeds, is now centralised at 
1, Upper Thames-street, E.C.4. This is the Company's 
only address in the London area. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday 


Tron and Stecl, -That the present revival of industry 
has a stronger basis than the 1921 boom is the opinion 
of the majority of the City’s leading industrialists, who 
contend that the current demand for steel and engineering 
products will last for many years. They insist, however, 
that plans should be prepared for stimulating both home 
and export sales in readiness for the time when thx 
Government's rearmament programme comes to an end. 
Up-to-date sales management is essential. The Master 
Cutler (Colonel F. A. Neill) states: “‘It is largely to 


efficient sales-management that the people of this 
country must look for their continued prosperit) 
Energies and activities were never more needed to 


prepare for the day when all hands on the sales side 
must take up the slack in the rearmament programm 
rope.’ The present was the time, he urged, to prepar 
future plans to stimulate home sales, and to improv: 
packing and the appearance of products. No effort should 
be spared to increase export sales and industrial efficienc) 
He thought it was on the home market that they must 
rely more than they had done in the past. Every nation 
tended to become self-supporting, and they would find 
that, if they wanted to maintain and increase export 
sales, they must secure and expand the home market 
This would permit factories to work at full capacity) 
and enable them to meet the prices of foreign competitors. 
Business in raw and semi-finished materials continues 
brisk. Producers have full order books. Some works 
have an arrears list. Inquiries at the large consuming 
works show that supplies are more plentiful, but forward 
buying is out of the question. There is an improving 
market in railway rolling stock, steelworks’ and iron 
works’ machinery and related equipment. Structural 
steel is a progressive line. Heavy types of grinding and 
crushing machines are in request by British users. There 
is also an improving overseas trade. Other types of 
equipment in demand include hydraulic presses, electrical 
plant, and large forgings and castings to be used in the 
construction of plant for the extraction of petrol and oil 
from coal. Sheffield’s high-class steels are playing 4 
more important part in the production of agricultural 
machinery and parts. Business in agricultural steel 1s 
stronger than at any time during the past ten years 
Overseas sales are expanding. South Africa, Australia. 
and New Zealand being prominent buyers. There is @ 
good demand for stainless steel for the manufacture o! 
dairy equipment. Steady progress is reported in 
production of tools and engineering needs are substantia! 


South Yorkshire Coal Trade.—Slight improvement has 
developed on export account, though the market generally 
is far from normal. More inquiries are circulating. but 
the amount of actual business yielded leaves much to bé 
desired. Steam coal is in fair request. Washed nuts ar 
firm. Bunker coal continues quiet. The inland position 
shows no material change. All grades of steam coal ar 
in demand. Small coal is moving freely to electricity 
and coke works. The house coal market is more activ: 
and a substantial trade is being done, though merehants 
contend the high price is militating against bigger con 
sumption. Foundry and furnace coke are steady, while 
gas coke continues firm. Quotations are: Best branch 
hand picked, 28s. to 29s. 6d.; best South Yorkshire. 
258. 6d. to 27s. 6d.; best house, 22s. to 24s.; best 
Derby selected, 248. 6d. to 25s. 6d.; best Derby seconds 


the 





at the Annual Dinner of the Institution, to be held at 
Grosvenor House, Park-lane, London, W.1. on Wednes- 
| dav. February 2, 1938 


| 





22s. to 24*.; best Derby brights, 20s. 6d. to 22s.; best 
large nuts, 19%. 6d. to 208. 6d and best kitchen nuts, 
188. 6d. to 198. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLessprovucu, Wednesday. 


The Cleveland Iron Trade.—The statistical state of the 
Cleveland pig-iron branch of trade is still perturbing. 
The makers bid to retain home customers by the rebate 
of 5s, per ton to domestic purchasers who undertake 
to use Cleveland iron only seems likely to meet with 
suceess if local material is forthcoming to cover require- 
ments of foundries, which are at present kept well 
mployed by substantial imports of Continental pro- 
duets. The action of Cleveland pig producers has 
checked buying of foreign ore, several thousand tons of 
which have to be accepted under contracts made recently. 
There is, however, a good supply of Midland iron, use of 
which by Tees-side firms is increasing. Foundry owners, 
who have been compelled to take up foreign iron because 
of searcity of home products, have found the imports 
from overseas of satisfactory quality. Fixed minimum 
prices of Cleveland pig are ruled by No. 3 quality at 109s., 
delivered to local firms, less 5s. rebate to loyal consumers. 


Hematite.—The re-kindling of a renovated furnace at 
Consett increases the already large supply of East-Coast 
hematite. Distribution of tonnage continues on a scale 
that satisfies the heavy requirements of producers’ own 
consuming departments, and the needs of home users 
to purchase supplies. Parcels are being transferred to 
second hands for shipment abroad against old contracts, 
but several customers abroad have contrived to cover 
their needs by drawing supplies from elsewhere, and 
pressure for possession of export iron is less persistent 
than it has been. Tonnage bought for overseas ship- 
ment a considerable time ago was purchased, however, 
at much below present values, and merchants are easily 
able to dispose of the iron allocated to them under old 
contracts. Stabilised market prices are governed by the 
equivalent of No. lL hematite at 1338., delivered to certain 
North of England areas. 


Basic Iron.—Local basic iron is not offered for sale, 
but the heavy calls of producers’ adjacent steel works 
are amply met by the large make of Tees-side furnaces, 
supplemented by occasional substantial cargoes from 
\merica and Canada in fulfilment of old contracts. 


Foreign Ore.—Consumers of foreign ore are well 
placed as regards supplies and imports continue satis- 
factory, but conditions—though improved—are not 
conducive to resumption of extensive business. 


Blast-Furnace Coke.—The large make of Durham 
blast-furnace coke is passing steadily into use, mainly at 
local works. Quotations remain on the basis of good 
medium qualities at 42s. delivered to Tees-side firms, 
efforts to buy on lower terms being unsuccessful. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers, though turning 
out a heavy tonnage cannot cope with the delivery 
lemands of customers. Increased supply of steel semies, 
mainly through larger imports of Continental material, 
has appreciably relieved the situation, but is still inade- 
juate for the needs of re-rollers. While there is shrinkage 
n export buying of finished steel, makers have heavy 
shipments to clear against old sales and home demand 
is unabated. Among the principal market quotations 
or home trade are : Common iron bars, 131. 5s.; steel bars, 
lll. 98. ; soft steel billets, 71. 17s. 6d. ; hard steel billets, 
W. 28. 6d.; steel ship rivets, 151. 26. 6d.; steel construc- 
tional rivets, 161. 58.; steel boiler plates, 111. 18s. ; 
steel ship, bridge and tank plates, 11/1. 8s.; steel angles, 
Ill. Os. 6d. ; steel joists, 111. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 101. 2s. 6d.; fish plates, 
\4l. 28. 6d.; black sheets (No. 24 gauge), 151. 15s. ; and 
salvanised corrugated sheets (No. 24 gauge), 181. 10s. 


Scrap.—The scrap market is quiet, consumers of most 
descriptions of material having covered requirements for 
some time to come. Light cast iron is offered freely at 
65s., and heavy cast iron is on sale at 85e. Machinery 
metal is steady at 90s., and is in fairly good request. 
Heavy steel continues in considerable demand at stabi- 
— quotations of 69s, for No. 1 and 67s. for No. 2 
quality. 


Imports of Iron and Steel.— Imports of iron and steel 
'o the Tees last month from foreign ports and coastwise 
reached 15,771 tons, comprising 11,737 tons of pig-iron, 
2,921 tons of crude sheet bars, billets and blooms, and 
1,113 tons of plates, bars, angles, rails and joists. Unload- 
ings in October totalled only 5,659 tons, comprising 
3,052 tons of pig-iron, 1,177 tons of crude sheet bars, &c., 
and 930 tons of plates, bars, angles, &c. Aggregate im- 
ports in the pre-war month of November, 1913, amounted 
to 5,048 tons, comprising 10 tons of pig-iron, 3,132 tons 
of crude sheet bars, &c., and 1,906 tons of plates, bars, 


angles, &c. 


Tees Iron and Steel Shipments.—Shipments of iron 
aud steel from the Tees last month totalled 43,124 tons, 
or 2,669 tons below the loadings for October. Of the 
4,793 tons of pig iron cleared last month, 630 tons went 
coastwise and 4,163 tons to foreign ports; of the 3,474 
‘ons of manufactured iron shipped, 542 tons went coast- 
wise and 2,932 tons abroad ; and of the 34,857 tons of 
stec] loaded, 16,393 tons went coastwise and 17,964 tons 
overseas. The largest purchasers of pig-iron were 
Sweden and Belgium, the former taking 1,900 tons and 
the latter 1,127 tons. As usual, South Africa was the 
chief buyer of manufactured iron, accepting 1,930 tons. 
{mong the principal customers for steel were: Union 
> South Africa, 3,323 tons ; Syria, 2,113 tons ; Argen- 
ae 1,906 tons ; India, 1,590 tons; Straits Settlements, 
566 tons ; Southern Rhodesia, 1,510 tons : Hong Kong 
1,418 tons ; and the Netherlands, 1,039 tons = 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Scottish Steel Trade.—Conditions in the Scottish st«e! 
trade show very little change and in the heavy branch 
the demand for supplies is as urgent as ever. Plant is 
fully occupied and even with very little fresh business 
being booked steady running is assured for a number of 
months. Inquiries have not been numerous of late 
and orders for new tonnage have not been plentiful. 
Recent shipbuilding orders will bring improvement in 
this direction, and the fact that the Admiralty have 
decided, subject to the settlement of certain points of 
detail, to place orders on the Clyde for two cruisers of the 
Fiji class, will mean that orders for a large tonnage of 
special steel will soon be placed. In the black-steel 
sheet trade there is no lack of business and heavy erdet 
books are general. Home buyers are the main source of 


the current trade and their demands for deliveries are | 
The requirements of the, 


of a very pressing nature. 
motor industry in particular amount to a very con- 
siderable proportion of the output. Export orders are 
not very plentiful and especially so in the case of gal- 
vanised sheets which are very quiet overall. Prices are 
without change and are as follows :—Boiler plates, 
11l. 188. per ton ; ship plates, 11/7. 88. per ton ; sections, 
11/. Os. 6d. per ton ; medium plates, 13/. 15s. per ton; 
black-steel sheets, No. 24 gauge, in minimum 4-ton lots, 
15l. 158. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 191. 10s. per ton, 
all delivered at Glasgow stations. 

Matleable-Iron Trade.—After a fairly long run of active 
conditions the malleable-iron makers of the West of 
Scotland are quieter as specifications are less plentiful. 
The re-rollers of steel bars have very well-filled order 
books and as deliveries of semies from the Continent 
have been coming in much better, the works are all well 
employed. The following are the current prices :— 
Crown bars, 131. 15s. per ton for home delivery, and 
131. 5s. per ton for export ; re-rolled steel bars, 117. 188. 
per ton for home delivery, and 12/. 5s. per ton for export ; 
No. 3 bars, 13/. 58. per ton, and No. 4 bars, 137. 158. per 
ton both for home delivery. 

Scottish Pig-Iron Trade:-—In the Scottish pig-iron trade 
che demand is still in excess of output and consumers | 
keep pressing for deliveries. The tonnage on order 
ensures full time running of the furnaces now in blast 
well into next year, and this, in spite of the steady 
import cf pig-iron from outside sources. The»demands 
of the steel makers are very large, while the tonnage of 
foundry iron being specified is also very satisfactory. The 
market quotations are as follows :—Hematite, 6. 3s. 
per ton, and basic iron, 5/. 7s. 6d. per ton, both delivered 
at the steel works ; and foundry iron, No. 1, 6l. 0s. 6d 
per ton, and No. 3, 5/. 188. per ton, both on trucks at 
makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 4, amounted to 167 tons, all of which 
went overseas. During the corresponding week of 1936 
the figures were 131 tons overseas and 81 tons coastwise. 

Wages in the Iron Trade Advanced.—-The joint secre- 
taries of the Scottish Manufactured Iron Trade Con- 
ciliation and Arbitration Board have been informed by 
Mr. Wm. F. Andrew, Glasgow, that he has examined 
the employers’ books for September and October, 1937, 
and certifies that the average net selling price brought 
out is 131. 10s. 1-42d. per ton. This means that there 
will be an increase in workmen's wages of 7} per cent. 

Steel Sheet Prices Fixed.—The Import Duties Advisory 
Committee has concurred in decisions arrived at by the 
Steel Sheet Makers’ Conference with regard to future 
prices for black and galvanised sheets, No. 24 gauge, in 
minimum 4-ton lots, for home delivery. The Conference 
decided that the price of the former will remain at the 
present level during the period up to December 31, 1938, 
namely. 15/. 15s. per ton. In the case of galvanised 
sheets the position is somewhat different as spelter is 
now only about half the price it was when the price of 
sheets was advanced last May. The Conference, in re- 
viewing the position, decided to reduce the price of 
galvanised sheets by 20s. per ton as from January 1, 
1938, until June 30, 1938, making the quotation 18/7. Ws. 
per ton. In both cases there is the proviso that in all 
sales and contracts the Conference price ruling shall be 
the price to be charged for deliveries after these dates 

Shipbuilding.—The shipbuilding industry in Scotland 
is at present in quite a healthy state and the activity 
now ruling in the yards is likely to continue for some 
considerable time. One pleasing feature is that the 
orders on hand comprise quite a fair number of cargo and 
passenger vessels, both large and small. Government 
work is, of course, a big factor to-day and more Admiralt 
orders are expected to be placed within the next wee 
or two. New business has been somewhat scarce for 
many months and the orders just secured are of some 
importance and their total tonnage is more than double 
the Clyde output for the past month. The following 
are the details of the Scottish output :-— 


NoveMBER, 1937. Etevex Monras, 





ee ee 

Ves. Tons, Ves. Tons. 
The Clyde oe 24,395 93 328,424 
The Forth pend) a 970 21 31,809 
The Tay ... re 5 18,840 
The Dee ... ae - S 3,898 
ToraLs aoa 9 25,365 127 382,971 


The Clyde output for November, while not heavy, 
brings the total for the year to date above the final 
tonnage for the twelye months of last year. 


| ment, W.C.2. 








NOTICES OF MEETINGS. 





LNSTITUTION OF MECHANICAL ENGINEERS.—-To-night. 
6.30 p.m., Storey’s-gate, Westminster. 8S.W.1. Informal! 
Meeting. Discussion on ‘‘ Metal Fractures and What 
They Tell Us,” to be introduced by Dr. G. A. Hankins. 
South Wales Branch : Tuesday, December 14, 6 p.m., The 
Royal Metal Exchange, Fisher-street, Swansea. ‘* Modern 
Roll ing Mill Design,” by Mr. A. Poole. Midland Branch : 
Thursday, December 16, 7.15 p.m., The James Watt 
Memoria! Institute, Birmingham. The Thomas Hawks- 
ley Lecture : “ The Gas Engine and After,”’ by Dr. F. W. 
Lanchester. Institution : Friday, December 17, 6 p.m.., 
Storey’s-gate, Westminster, S.W.1. General Meeting. 
“Recent Developments in High-Speed Reciprocating 
Pu .”” by Mesars. F. H. Towler and J.M.Towler. Hast 
Mi moh: Friday, December 17, 7 p.m., The 
Lincoln Technical College, Lincoln. ‘* Steel Castings,” by 
Mr. F.Cousans. Southern Branch ; Friday, December 17, 
7.15 p.m., The Municipal College, Portsmouth. ‘* The 
San cisco-Oakland Bay Bridge,’ by Prof. J. Husband. 

INsvrruTion oF ELEecTRIcAL ENnGinrers.— Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “ Organisation of a Meter 
Test Department of a Large Supply Undertaking ; the 
Meters Act, 1936,” by Mr. C. W. Hughes. North-Eastern 
Centre : December 13, 6.15 p.m. Newe Heuse, Pilgrim- 
street, Newcastle-upon-Tyne. Parsons Memorial Lec- 
ture : “ Scientific Activities of the Late Hon. Sir Charles A. 
Parsons, O.M., K.C.B., F.R.8.,” by Dr. G. Stoney. Scottish 
Centre : Tuesday, December 14, 7 p.m., The North British 
Station Hotel, Edinburgh. ‘‘ Modern Systems of Multi- 
Channel Telephony on Cables,” by Colonel A. 8. Angwin 
and Mr. R.A. Mack. North-Western Centre : December 
14, 7.15 p.m., Engineers’ Club, Manchester.  ** Coin 
Mechanisms; Electricity Meters,” by Messrs. J. Prinee 
and M. Whitehead. Transmission Section: December 15, 
6 pan., Savoy-place, Victoria-embankment. W.C.2. 
“Line Protection by Petersen Coils, with Special Refer- 
ence to Conditions Prevailing in Great Britain,” by 
Mr. H. W. Taylor and Dr. P. F. Stritzl. South Midland 
Centre: Wednesday, December 15, 7 p.m., The 
Central Technical College, Suffolk-street, Birmingham. 
Faraday Lecture. “The Evolution of Electrical 
Power,” by Dr. A. P. M. Fleming. Institution : Thursday, 
December 16, 6 p.m., Savoy-place, Victoria-embank- 
Ordinary Meeting. General discussion on 
“ Blectrical Engineering Education,” to be introduced by 
Professor C. L. Fortescue, Colonel H. C. Fraser, and Mr. 
F. H. Clough. Irish Centre: Thursday, December 16, 
6 p.m., Trinity College, Dublin. “Street Traffic Signals ; 
Vehicle Actuation,”” by Mr. F. G. Tyack. 

INSTITUTION OF CrviL ENGINEERS.—Northern Ireland 
Association ;: Monday, December 13, 6.15 p.m., Queen’s 
University, Belfast. Discussion: ‘* Explosives,” to be 
opened by Mr. R. D. Duncan. Institution : Tuesday, 
December 14, 6 p.m., Great George-street, 5.W.1. 
Ordinary Meeting, ** Reconstruction of Chelsea Bridge,”’ 
by Messrs. E. J. Buckton and H. J. Fereday. Newcastle- 
upon-Tyne and District Association : Tuesday, Decem- 
ber 14, 7.30 p.m., The Mining Institute, Newcastle-upon- 
Tyne. ‘The Relationship Between Engineer and 
Contractor,” by Mr. F. N. B. Patterson. Institution : 
Wednesday, December 15, 6 p.m., Great George-street, 
8.W.1. Informal Meeting. Discussion: ‘* Electrical 
Peak Loads and Methods of Dealing Therewith,” to be 
opened by Mr. R. W. Mountain. Manchester and District 

ssociation : Wednesday, December 15, 6.45 p.m.. 
36, George-street, Manchester. Vernon-Harcourt Lecture 
‘“‘ Estuary Channels and Embankments,” by Dr. Brysson 
Cunni am. Newcastle-upon-Tyne and District Associa- 
tion: Wednesday, December 15, 7 p.m., Co-Operative 
Society’s Café, Wellington-street, Stockton-on-Tees. 
** Concrete-Mixing Plants,” by Mr. Frank Dickinson. 
Yorkshire Association: Thursday, December 16, 7.30 

.m., The Hotel Metropole, Leeds. “‘ Pressure Piling. 

y Mr. G. I. Cope. 

InstTiTUTION oF AUTOMOBILE ENGINEERS.— Derby 
Centre : Monday, December 13, 7.30 p.m., The Technical 
College, Derby. ‘“‘ Rubber in Automobiles,” by Mr. Colin 
Macheth. Coventry Centre: Tuesday, December 14, 
7.30 p.m., King’s Head Hotel, Coventry. ‘* Transmission 
Gear Developments and the Possibilities of Simplified 
Control,” by Mr. L. J. Shorter. Luton Centre : Tuesday, 
December 14, 7.30 p.m., George Hotel, Luton. ** The 
Effect of National Conditions on Automobile Design 
in Great Britain,” by Mr. Maurice Platt. Leeds Centre 
December 15, 7.15 p.m., Hotel Metropole, Leeds. ‘ Steer- 
ing Problems and Layout,”’ by Mr. D. Bastow. 

InstirutTEe oF Merais.— Swansea Local Section ; Tues- 
day, December 14, 6.30 p.m., The Y.M.C.A., Swansea. 
“Hot-Dipped and Electrodeposited Tin Coatings.” by 
Mr. D. J. Macnaughtan. Birmingham Local Section : 
Tuesday, December 14, 7 p.m., The James Watt Memorial 
Institute, Birmingham. “The Expert Use of the 
Microscope,” by Dr. Harold Wrighton. North-Hast Coast 
Local Section: Tuesday, December 14, 7.30 p.m., 
Armstrong College, Newcastle-upon-Tyne. Discussion. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScorLanp.—-Tuesday, December 14, 7.30 p.m., 3%, 
Elmbank-crescent, Glasgow, C.2. Joint Meeting with 
Tus Instirure or Meras. * Modern Non-Ferrous Cast - 
i and their Engineering Interest ,’’ by Mr. F. Hudson. 
"“Noam-Eser Coast INSTITUTION OF ENGINEERS AND 
Suresvrtpers.—-TJ'ees-Side Branch: Thursday, Decem- 
ber 16, 7.30 p.m., The Cleveland Scientific and Technical 
Institute, Corporation-road, Middlesbrough. ** Brick- 
making and Refractories,” by Mr. W. J. Girling. Jnstitu- 
tion : Friday, December 17, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ High-Speed Motor Craft,” by 
Captain David Nicolson. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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PLATE XL ENGINEERING, DecemMBer 10, 1937. 





| TELFORD’S SUSPENSION BRIDGE OVER THE MENAI STRAIT. 


| (For Description, see Page 651.) 
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35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 

TELEGRAPHIC “ ENGINE a ” LESQUARE 

ADDRESS 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 


or three months, pro rata), payable in advance :— 
For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
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For all other places abroad— 
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inch. Payment must accompany all orders for single 
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the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
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tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. 
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RAILWAY ACCELERATION. 


On July 13, 1896, the Scotch express from Euston, 
running behind time, took the curve through 
Preston station at too high a speed and, becoming 
derailed, was wrecked. Railway accidents due to 
excessive speed are rare, but this one, following as 
it did the introduction of fast timings engendered 
by the railway race of the previous summer, made 
such an impression as to decelerate seriously the 
train services to Scotland for close upon forty years. 
In other directions, and notably on the Great 
Western Rvilway, speeds slowly but steadily 
increased, but it was not until October, 1935, that, 
stimulated by road and air competition and by the 
successful running of the German Diesel expresses 
between Berlin and Hamburg, the London and 
North Eastern Railway, and later the London 
Midland and Scottish Company, instituted a succes- 
sion of high-speed expresses to the north, averaging 
well over 60 m.p.h. including stops. Incidentally, 
the high reputation held by the Scotch expresses, 
combined with their actual very moderate per- 
formance, contributed most usefully to the effective- 
ness of the new trains. Attractive names, bright 
external colours and internal comfort, streamlining 
and judicious publicity, have assisted towards 
their success and popularity, while quite a useful 
addition to revenue has been derived from the special 
charge made for the limited accommodation. 

In a paper read recently before the Institute of 
Transport, Mr. Barrington Ward, of the London 
and North Eastern Railway, touched on these high- 
speed trains mainly from the operating standpoint, 
drawing attention, as others have done lately, in 


the first place to the fact that high speed up hill 
is the principal factor contributing to time reduction, 


3 | backed up, of course, by somewhat faster running 


than usual down hill and on the level, and subject 
to a general limitation of 90 m.p.h. In this connec- 
tion we may remind our readers that the late Mr. 
H. A. Ivatt was one of the first to recognise the 
advantage of maintaining speed up hill, his policy 
in this respect contrasting greatly with that of his 
predecessor on the Great Northern, Mr. Patrick 
Stirling, whose 8-ft. singles were so renowned. 

The 70 m.p.h. up hill cited by Mr. Barrington 
Ward, presumably on the 1 in 200 gradients so 
common on the East Coast route, involves, of course, 
a very definite limit to the load a locomotive can 
handle, and the difference between the tares of the 
London and North Eastern Silver Jubilee and 
Coronation trains, 220 and 312 tons respectively, 
has been found to affect the locomotive work in a 
marked degree. Mr. Ward, however, was not 
concerned on this occasion with the locomotive 
question, but stressed the need for good track, 
adequate signalling in respect of braking distance, 
and up-to-date rolling stock. Braking distance 
is much increased by high speed, and Major-General 
A. E. Davidson, D.S.O., in a recent paper, gives 
the following figures for the distances required 
at the speeds named: At 60 m.p.h., 600 yards ; 
90 m.p.h., 1,350 yards; 100 m.p.h., 1,666 yards ; 
120 m.p.h., 2,400 yards. 

Good practice requires that a train checked at 
the distant should be able to stop at the home 
signal, and with these higher speeds the present 
British standard distance of about 1,000 yards 
is clearly becoming inadequate. There is an objec- 


665 | tion to moving the distant signal further out, as 


thereby unnecessary delays may occur to ordinary 
trains, while an outer repeating distant for high- 
speed trains only may be mistaken for the inner 
distant, or vice versa. On the other hand, it should 
be within the power of the present-day signal 
engineer to ensure that such signals are readily 
distinguishable both by day and night. Mr. Ward 
considers, further, that, to provide an adequate 
over-run, double block section working is advisable, 
that is, that the high-speed express should not be 
accepted unless two sections in advance are clear, 
and he points out that, in the case of those colour- 
light signal installations which employ the “‘ double 
yellow ” aspect, this protection is already provided. 

The success of these trains is bound to stimulate 
a demand for similar facilities in other districts, a 
demand entirely in accordance with the railway 
metier of fast travel. General Davidson, with 
much reason, emphasises the need for enabling 
business men to combine a day’s work with a double 
or single journey not exceeding about five hours, 
and urges that it is “ burking the issue to knock 
off a few minutes from existing timings.” He 
argues that to make new timings really attractive, 
the standard to be aimed at should be a general 
average of about 80 m.p.h., inclusive, involving 
cruising speeds in the neighbourhood of 100 m.p.h., 
and, in view of Continental aspirations, he considers 
this a studiously moderate figure. One authority 
has publicly stated that Birmingham should be 
reached by train in one hour, Manchester in two, 
Edinburgh in four; but whatever our ultimate 
hopes, and however desirable such ideals, it never- 
theless seems advisable to proceed by less ambitious 
steps,if only fromthe cost of such advanced proposals. 

Any really general high average appears to be 
difficult to attain in a country where route conditions 
are so variable. For example, it would be perfectly 
feasible, on the basis of speeds which have been 
attained again and again, for the Great Western 
Railway to run over Brunel's splendid road to 
Bristol (1184 miles) in an hour and a half, though 
whether the additional stress on track, stock and 
staff would be justified by the fifteen minutes 
saved on the schedule of the Bristolian is another 
matter. On the other hand, for the same company 
to reach Birmingham, eight miles nearer London, 
in that time, hampered by a succession of long 
banks and service slacks, would be an almost 
impossible task. Yet the Great Western line to 
Birmingham is relatively easy compared with many 
others, for instance, that to Margate. Again, 





submitting material, whether track or rolling stock, 
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to extremely high stresses produces exceptional | of coal for the market, and partly long-range research 


wear, sometimes in quite unexpected directions, and 
Sir Nigel Gresley has spoken of the tremendous 


consumption of brake blocks on high-speed trains, | 
far in excess it seems of that on suburban trains, | 


| 
| 


which may or may not have practical import. It is 

curious that important sections of the fuel industries 
by-product coking may be cited as an example 

have never yet been directly assisted by the Board, 


which have hitherto been the most exacting in that | while others, such as low-temperature carbonisation, 


respect. 


Such developments can, of course, be met | have been almost spoon-fed, 


There is some little 


by suitable remedies, but it is easier to encounter | lack of balance here, though it might be argued 


them in a gradual approach than in any sudden | against 
while sudden advances are apt | industry has already achieved so high an efficiency 


more | 


general advance ; 
to be followed by corresponding retreats, which 
in modern competitive conditions may be 
damaging than in the days when the railways 
stood alone in the field of fast transport. 


this view that the by-product coking 


by its own efforts that assistance is not needed. 
That, however, is not the view of responsible coke- 
oven technologists. 


The coal survey has been continued with the 


On the other hand, extension of high-speed ser- | assistance of local committees, which have the 
vices, provided that safety is maintained, is certain, | valuable additional function of keeping the Board 


and it is vet to be discovered how far streamlining 
For high-speed up hill 
but elsewhere the 


may assist in that direction. 


it hardly of much value, 


is 


| 
| 


touch with the mining industry and its 
problems. The examination of pillar samples is 
the foundation of the work of the survey because 


in close 


indications are that at above 75 m.p.h. it may | by this means alone is it possible to trace the varia- 
yreatly help, while, as a check on reckless driving, | tions that take place in a seam both vertically at 


the speed indicator and recorder now frequently 
provided can ensure that such speed shall not 
outrun the limits of safety or comfort. For the 
latter, the essential thing high standard of 
maintenance of both track and rolling stock, which, 
with sound design, can completely eliminate the 


nm OA 


idea that fast railway travel must mean rough 
riding. 

There remains the question of the extra track 
occupation involved by the running of high-speed 


trains, whieh, as General Davidson says, must be 
faced, though it can be mitigated to some extent 
by corresponding improvement in the running 
of other Any improvement must be 
combined with punctuality. A train with a fast 
schedule but an indifferent path, which consistently 
ten late, very bad 
It might added that the 
* practical’ railwayman who regards unessential 
cleaning as waste of money, not only ignores this 
same question of advertisement by seriously under- 
valuing the psychological effect of begrimed engines 
and coaches on the public, but also overlooks the 
effect on the operating staff. 

Finally, reference may be made to another branch 
of railway service where acceleration has an impor- 
tant part to play. Conditions in this country 
to-day are such that the ambition of the transpor- 
authority for an enormous locomotive 
ponderously moving an immense train of high 
and fully loaded wagons has become 
impossible and out of date. The present need 
is for rapid transit and elimination of delays, and 
Mr. Ward was able to state that the range of ** next 
morning deliveries’ has been extended in some 
cases up to no leas than 600 miles. Equally inter- 
esting are the experiments he mentions in the rapid 
movement of coal. Heavy mineral engines, he 
points out, are of little use outside their own duties, 
und in the rush of passenger traffic. which at week- 
ends now crowds goods trains off the road, can only 


RET VICES 


arrives five to minutes is a 


advertisement be 


tation 


capacity 


wait in shed until tracks are again available for 
them; but by reducing loads within the capacity 
of mixed-traffic machines, not only is an engine 


suitable for passenger work on hand, but the resulting 
increase of speed from 20 m.p.h. to 30> m.p.h. 
has been found of real value in giving a quicker 
turn-round, and thus enabling crews to make a 
double journey within an eight-hour shift 


THE WORK OF THE FUEL 
RESEARCH BOARD. 

Tur Report of the Fuel Research Board for the 
year ending March 3., 1937, which has just been 
issued,* again records work upon a wide variety 
of subjects. These fall broadly within groups such 
as coal survey, preparation of coal for the market, 
carbonisation, hydrogenation, production of lubri- 
cating oil from coal and synthesis of hydrocarbons 
by the Fischer-Tropsch method, &c. The practice 
has been continued of placing some of the work in 
outside laboratories, and of maintaining close colla- 
boration with industrial workers. The problems 
under investigation are partly matters of imme- 
diate interest to industry, such as the preparation 
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each point and horizontally over the whole area. 
The survey has been completed this year of the seam 
variously known as Barnsley, Warren House, 
and ‘Top Hard, in the East Midland coalfield. This 
seam extends over 600 square miles and represents 
some 3,000 million tons of coal. Detailed examina- 
tion in this way indicates that the value of a coal 
is not to be judged by its appearance. High sulphur 
phosphorus contents may often be corrected 
by separating out certain parts of 


or 
during mining 
the seam or of the associated shale. 

The preparation of coal for the market was dis- 
cussed at some length in these columns when dealing 
with the last annual report of the Board.* The 
conclusion, announced on that occasion has been 
confirmed, that when coal is being broken by a 
two-staye it advisable to do as much 


pre 1CERS, Is 


|of the breaking as possible in the first machine ; 








| mining industry in two ways 


if the second stage is fed with large material resulting 
from only slight breaking in the primary machine, 
the overall efficiency of the process suffers. Adjust- 
able apron plates, which may have a serrated bottom 
edge, are often fitted as near as possible to the secon- 
dary picks of the breaker, and it has been found that 
the setting of these plates exerts a considerable 
influence upon the breakage of the coal. When the 
plate is raised, or omitted altogether, the amount 
4 in., is increased slightly, but 
the slack below in. is very considerably reduced. 
The speed at which the breaker is run affects only 
the output of the machine. In general, it appears 
that the breakage is not only a function of the 
characteristics of the machine but involves an 
inherent property of the coal. This has been con- 
firmed by Dr. H. Heywood, operating in an outside 
laboratory. Curves prepared show a divergency 
between two coals in the energy required to pro- 
duce a given surface, this divergence increasing 
with the fineness of grinding. Preliminary experi- 
ments suggest that each may have its 
specific “ model particle diameter ”’ the size 
distribution curves or more maxima, 
the particle diameter corresponding to a maximum 
frequency of occurrence of each component being 
defined as a model particle diameter. It is again 
confirmed that there appears to be little breakage of 
coal during rail transport; the breakage during 
now under investigation. The ancient 
and difficult problem of dealing with fines during 
coal washing has already been dealt with by the 
the fines are removed 
by de-dusting the coal, if sufficiently dry, before 
washing, and by flocculation of the slurry by chemical 
reagents, both these processes being in commercial 
\ third process is under investigation in 
which the coal is “* de-slimed *’ by treatment with a 
minimum quantity of water, so that the slime is 
separated from the coal and each is treated in a 
separate circuit. 

The work on carbonisation has been more cir- 
cumscribed than usual, and has been designed with 
the single primary object of conserving the coking 
coals of the country. The iron and steel industry 
has already expressed concern at the indiscriminate 
use of the best coking coals for purposes other than 
those of the metallurgical industry, and it certainly 
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storage 1s 


use. 
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* See Exouveeerrne, vol. cxlii, 
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| seems to be a waste to use these coals for the produc- 
| tion of gas and of household coke, if inferior coking 
| coals will do equally well. It will be remembered 
that the gas industry is working upon this problem 
from the angle of complete gasification in the water- 
| gas generator of non-coking coals under pressure, 
|whereby the formation of methane is promoted 
and a gas of high calorific value is obtained.* 
The Fuel Research Station has arranged to assist 
in this work, though the fact is not mentioned in 
|this report, which, however, experi- 
ments on a parallel line in which low volatil 
| (16-8 per cent. V.M.) Welsh coal was successfull) 
gasified in a water-gas generator with the object 
of producing (a) water gas for gas industry, and 
(6) the basis of the hydrogen-carbon monoxide 
mixture needed for the production of oil by the 
Fischer-Tropsch process. If this process is adopted, 
the coke now generally used could be liberated for 
other purposes. From this angle there seems to be a 
| misconception, since the coal used was nearly 
smokeless and therefore could adequately replace 
for purposes. From the point of 
view of the Fischer-Tropsch process, however, th 
experiment may serve the admirable purpose of 
indicating that such a plant could be installed in 
South Wales, based upon the low-volatile 
of that district. It is interesting to observe that 
the Fischer-Tropsch process requires a gas with 
H,:CO in the proportion of 2:1; the coke-fired 
water-gas generator gives a gas with the ratio 1:1; 
and the Welsh coal-fired generator with 1-5: 1. 
The production of gas of the right composition 
would thus be cheaper when using Welsh coal than 
when coke. Experiments in collaboration 
with Edinburgh gasworks have shown that it is 
possible to produce from selected Scottish coals, 
carbonised at a relatively high temperature, coke 
which is eminently suitable for the open domestic 
grate. Many English gasworks have recently 
found that the quality of their coke can be greatly 
improved by carbonising a blend of coking and 
non-coking coal. Experiments have also been made 
with the object of replacing coking coal by pitch 
in these blends and the results have been encouraging 
provided the mixture is finely crushed. 


describes 





coke domestic 


coals 


using 


In past years, a single-stage process for the hydro- 
generation of tar has been developed, culminating 
in the erection of a semi-scale plant to treat from 
200 gallons to 400 gallons per day. During the yeat 
under review it has been shown that this plant 
will work satisfactorily at the maximum throughput 
for which it was designed, and if worked at 400 atmos- 
pheres pressure it will deal with 600 gallons per day. 
Normally the tar is treated in presence of a molyb- 
denum sulphide catalyst at 480 deg. to 500 deg. C.. 
and under a pressure of 200 atmospheres. Attention 
now to be focused upon a two-stage process. 
The tar is first treated in the liquid phase at 450 deg. 
C. and 200 atmospheres pressure, in the presence 
of a catalyst suspended in the tar, molybdenum 
compounds and hydriodic acid being found to be 
the most active. In this way an oil which originally 
yielded 12-4 per cent. of spirit distilling below 
200 deg. C., was made to yield 26 per cent., its 
gravity being reduced from 1-014 to 0-905 in the 
most successful instance. The importance of this 
work lies in the fact that there is less deterioration 
of the catalyst when using partially hydrogenated 
tar than with crude tar, and it is possible to use a 
much more active catalyst for the vapour-phase 
stage. It is considered possible that there is here 
the germ of a method by which lubricating oils 
may be produced from carbonaceous materials 
Other work on the production of lubricating 0! 
has been started by the construction of a small 
Fischer-Tropsch installation capable of dealing 
with 100 cub. ft. to 150 cub. ft. of synthesis gas pe! 
hour. This plant is described but no results are 
yet available, there having been some difficulty 
with the production of the catalyst while it has 
been found necessary to make a preliminary survey 
of possible methods for producing the correct 
reaction mixture at the Fuel Research Station. 
This plant is ultimately expected to produce 
high vields of olefines which, when polymerised. 
are claimed to be converted into lubricating oils 


Is 





* See ENGINEERING, page 610, ante, 
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Small quantities of these oils have been produced,|and those who have dealings with the London 
but only sufficient in quantity for laboratory tests. | Passenger Transport Board in its outlying areas 
The direction of the experiments on the hydrogena- | know that once a change has been made it is difficult 
tion of coal has been changed, and the aim of the | to get it adjusted. In this connection, as is pointed 
work is to study the technique of the process in | out in more than one of the reports, local authorities 
order to elucidate the constitution of coal and to| would do well to be more watchful of the interests 
raw | of those they represent and at least take care to be 
materials available. Research into the nature of | represented at the Public Inquiries. 
catalysts now in progress at Cambridge has enabled| (Compared with 1935 there was an increase of 

An | 395,000,000 or 6-55 per cent. in the number of 
does | passenger journeys and of 49,000,000 or 3-57 per 
not seem to be a particularly suitable material for | cent. in the vehicle miles run. The daily average of 
hydrogenation, the yield of oils from Newbattle| passenger journeys rose from 16,500,000 to 
cannel being 66-4 per cent. on the dry ash-free | 17,600,000 and the receipts per passenger mile from 
coal, as compared with 81-2 per cent. from the|10-85d. to ld. The large amount of financial 
Beamshaw coal used as a standard. 

In the section on steam raising, the report | is not repeated on this occasion, as it is proposed to 
records with satisfaction the increasing commercial publish it separately in greater detail at an early 
success of the “ grid”? and “* ; 7 
developed at the Station, the chief advantage being Generally speaking, there was a decrease in the 
the possibility of working with high over-loads and | number of driving licences issued to those wishing 
high efficiencies with a comparatively wide range of | to drive public service vehicles. This, however, was 
fuels. These burners are designed to use powdered | largely accounted for by the fact that it is now pos- 
fuel, and they have been applied to furnaces other | sible ‘to grant licences for more than one year. 
than boilers. Experiments have been made with| (Qn the other hand, it is easier, for those entering 
some success with the object of using them with/for a driving test, to obtain a public-service 
powdered pitch. A comprehensive investigation | vehicle licence than a heavy goods vehicle licence, 
on the application of these burners to gas firing! and as a licence to drive all types of single-decked 
has resulted in the installation of a burner in a public vehicles entitles the holder to drive a heavy 
retort setting in Scotland with satisfactory results. | goods vehicle, this procedure is adopted in many 
It is believed that the burners will be found to have | cases. The same thing is also occurring when 
an application in heating large surfaces at uniform licences for heavv goods vehicles fall to be renewed. 
in| It is interesting to note that the number of drivers 
producing a non-luminous flame giving a reducing | failing to pass the test is comparatively small. 


produce more diverse products 


the reactions to be more precisely controlled. 
interesting observation is that 


temperature, in multi-stage 


atmosphere. 


* burners | date. 








THE TRAFFIC COMMISSIONERS’ 
REPORTS. 


By the Road Traffic Act, 1930, the country was | provided. For instance, in the report of the 
divided into twelve areas, for each of which Com- | Commissioners for the South Eastern Area, a good 
missioners were appointed to deal with such ques- | deal of space is taken up in discussing the question 
tions as the issue of licences to drivers and conductors | of withdrawals and fares, and the wise statement 
of public service vehicles, the examination and| is made that instead of having an annual “ dog- 
certification as to fitness of the vehicles themselves | fight ’’ when the renewal of licences is being consi- 
and the regulation generally of services and fares.| dered, it would be better to set up permanent 
The reports* of these Commissioners for the year | consultative machinery. This remark applies par- 
ended March 31, 1937, have now been published and, ticularly to a dispute between the Maidstone and 
like their predecessors, contain a great deal of useful | District Motor Services, Limited, and the Hastings 
however, | Corporation, but there is no good reason why it 
they are not arranged according to a standard plan | should not be made of more general application. 
and comparison is also rendered more difficult by A large increase in the number of vehicles fitted 
the fact that the relative value of certain factors is | with compression-ignition engines was noted in 
‘ f } For many of the areas and a further point to which 
instance, long-distance traffic to seaside resorts is | attention is called is the simplification of the body 
a greater problem in Yorkshire and Lancashire design, so that corners and angles in which dirt 
than in other parts of the country and congestion : 
greater in London than elsewhere. 


information. Like their predecessors, 


evidently different in the different 


lhe reports themselves are prefaced by a statis- 
tical summary, which throws some light on the 
From this it appears 
that during 1936 4,991 concerns were operating 
47,973 vehicles with an average seating capacity of 
34-85. The corresponding figures for 1935 were 
5,351, 46,510 and 33-6, which indicates that con- 
solidation, combined with the use of larger vehicles, 
is taking place. The average 
passenger services per vehicle owned was 29,910, 
It is interesting to 
note that no less than 1,979 operators owned only 
one vehicle, though the number of these * 


yround that is being covered. 


compared with 29,670 in 1935. 


man’ concerns is falling. 


doubtedly the London Passenger Transport Board— 
owned 6,537 vehicles, compared with 6,295 in 1935, 
and thus accounted for 13-63 per cent of the total. 
Only one other undertaking owned more than 1,000 
Vehicles. A very large number of concerns owned 
anything up to ten vehicles and naturally the number 
leil rapidly as the vehicles owned increases. 
menting on this state of affairs the Commissioners 
of the Northern Area point out the steady absorp- 
tion of the small by larger operators and state that 
this is bringing new problems in its train, though 
hot necessarily a diminution in efficiency from 
the public point of view. There has nevertheless 
been a tendency to re-arrange services unnecessarily 


. Sizth Annual Reports of the Traffic Commissioners. 
1936-37. London: H.M. Stationery 


information which has been given in former reports 


As regards the licensing of vehicles, a general in- 
crease is recorded ; and, as is obvious from the figures 
already given, a great deal has been done towards 
co-ordination. At the same time, close observation 
is kept on the adequacy or otherwise of the services 


can collect are eliminated. Heating and venti- 
lating systems are also being introduced, but we 
are glad to learn that the fitting of wireless sets 
shows no signs of increasing. Indeed, many existing 
sets have been removed. ‘The suspension of vehicles 
on the grounds of lack of road worthiness is not 
uncommon. This seems particularly to apply to 
vehicles which are owned by the smaller operators, 
who often have little or no idea of their overhead 
and running costs, and no regular system of vehicle 
maintenance. The position is not improved by 
the practice of purchasing second-hand vehicles 
of doubtful soundness, which are consequently 
difficult to keep in good running condition. The 
regulation requiring the fitting of safety glass in 
windscreens and in windows facing forwards, 
has led to a number of suspensions. 

In dealing with the question of omnibus and 
eoach services in congested streets, the Metropolitan 
Traffic Commissioner puts forward a number of 
cogent arguments in favour of building exchange 
stations at convenient points on the periphery 





distance passengers often find the vehicles occupied 
by those who are only going a short way. In the 
Commissioner’s view, there are, indeed, grounds for 
believing that such stations would make a much 
greater contribution to the relief of traffic congestion 
than the mere removal from the highway of buses 
during their terminal loading and turning operations. 
The police authorities are in favour of this sugges- 
tion, but as we have recently pointed out, it is 
not regarded with sympathy by the London Pas- 
senger Transport Board. 








NOTES. 
Gas anp CoKE PLANT aT WeEsTON-SUPER-MARB. 


Speakine at the lunch which followed the in- 
auguration of the new gas-manufacturing and coke- 
handling plant of the Weston-super-Mare and 
District Gas Company, a description of which 
appeared on page 623, ante, Sir Harold Hartley, 
C.B.E., F.R.S., Chairman of the Fuel Research 
Board, said that he believed that the new plant 
was the first large intermittent vertical-chamber 
installation to be operated in this country without 
recuperation. Furthermore, the coal- and coke- 
handling equipment of the plant had _ been 
particularly well designed and, in this connection, 
it should be emphasised that the great increase 
which had taken place in recent years in the use 
of coke for domestic purposes, had largely been due 
to the greater care taken in the grading and 
preparation of the fuel for the market. The 
extension of the sphere of activity of a gas 
company usually involved the closing down of 
a number of smaller business units, and this 
might seem to entail a loss of opportunity for indi- 
vidualism. Against this, it should be urged that it 
was only in large modern plants that all the technical 
advantages now available to industry could be 
utilised, and, moreover, these plants gave rise to 
a spirit of team individualism, which, under capable 
leadership, constituted a valuable asset. Captain 
H. G. Picton Davies, deputy-chairman of the 
Company, who was one of the other speakers at 
the lunch, gave a brief review of the history of the 
undertaking. He said that, in 1841, when the 
Company commenced operations, it supplied gas 
for the lighting of 42 public lamps ; there were now 
1,390 of these in the Borough, ranging from small 
2-burner units to high-pressure Supervia lamps. 
Fifteen years ago there were 7 gas companies in 
operation within a radius of 12 miles from the 
Weston works at Drove-road. Amalgamations 
had, however, taken place during the last few 
years and 61 miles of mains had been laid down, 
with the result that the Weston-super-Mare and 
District Gas Company now supplied an extensive 
area, including Burnham-on-Sea, Highbridge, Hunt- 
spill, Cheddar, Kewstoke and Sand Bay. 


GERMAN PowER STATION CONSTRUCTION. 
The meeting of the Engineers German Circle 
in London, which was held at the Institution 
of Mechanical Engineers on Monday, November 29, 
was addressed by Dr.-Ing. R. Schult, President 
of the Verein deutscher Ingenieure. The audience 
included the presidents of the Institutions of 
Civil and Mechanical Engineers and a _ past- 
president of the Institution of Electrical Engineers, 
each of whom spoke a few words of welcome. The 
lecturer took for his subject, “* Stand und Entwickel- 
ung des deutschen Kraftwerkbaues (Position and 
Development of German Power Station Construc- 
tion), and pointed out that the output of electricity 
in Germany, after reaching 30,000,000,000 kWh. 
in 1929 had fallen to 23,000,000,000 kWh in 1935. 
It had since recovered to 40,000,000,000 in 1936, 


of the congested areas. The bus routes which are | and the curve was still rising sharply. To meet this 
at present continued right across London could then | demand, and on the score of economy, close atten- 
be cut at these points and the services inwards|tion to technical developments in power-station 
could be operated according to the varying public | construction had been necessary. This policy 
needs at different times of the day. Existing | might be illustrated by referring to the progressive 
through services could be maintained to the extent | rise in steam pressures and temperatures which 
of the minimum frequency required and the services | had taken place in stages. These increases had 
within the ring of "bus stations could be arranged | been accompanied by a corresponding decline in 


'so as to provide the maximum convenience for | the heat consumption per kilowatt-hour generated. 





| passengers desiring to reach any point. Incident-|It was important to note that this had been 


lally, this would obviate the drawback that long-! brought about by improvements in the boilers, 
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turbines and auxiliaries, and by the use of feed 
heating. These changes, indeed, were economically 
much more important factors than the increases 
in pressures and temperatures. For instance, at 
the Zchornowitz and Golpa stations, though the 
steam pressure was still only 15 atmospheres, the 
boiler efficiency had been increased from 84 per cent. 
to 87-5 per cent. during the past few years, while 
the efficiency curve was flatter. The steam con- 
sumption had also fallen from 6 kg. to 4-8 kg. per 
kilowatt-hour generated. Little or nothing was to 
be gained by raising the pressure above a certain 
figure, and from 60 atmospheres to 70 atmospheres 
had been adopted in most of the new stations, with 
steam temperatures between 480 deg. and 520 deg. C. 
At these pressures, feed heating became more and | 
more important, but here, again, there was an| 
increase in the number of stages which might bring 
about relatively little improvement. For these 
reasons, two surface heaters and one contact heater 
had been generally adopted as standard. Dr. Schult 
called attention to the importance of striving for 
simplicity in plant lay out, and illustrated his 
remarks by reference to the new Mikramag station, 
where a double “ *bus-bar’’ system of piping had been 
adopted in combination with centralised control. 
The general lay-out of stations had been influenced 
by the reduction in the number of boilers required 
for each generator and by the introduction of dust- 
extraction plant. 





INSTITUTION OF MECHANICAL ENGINEERS. 


NortH Western BRANCH. 


THE 


The annual dinner of the North Western Branch 
of the Institution of Mechanical Engineers, held on 
Thursday, December 2, was characterised by 
speeches which stressed the co-operation between 
the teaching and practising sides of engineering. 
This was, of course, appropriate in view of the fact 
that the chairman of the Branch was Professor A. H. 
Gibson, of Manchester University. The toast of the 
Institution was in the hands of Professor J. 8S. B. 
Stopford, M.D., F.R.S., who in his remarks pointed 
out that no less than eleven engineering graduates 
of Manchester University held important teaching 
posts in the country. He regarded the goodwill and 
understanding which had developed between aca- 
demic and operating engineers in recent years as 
of inestimable value, but felt that all the possibilities 
had not yet been explored and hoped that the 
movement would be carried still further. He con- 
sidered that their own colleges were fortunate in 
being situated in such an influential centre. He 
was well aware of the manner in which the Insti- 
tution had encouraged both education and research, 
and of the great interest it had taken in the aca- 
demic side. The Branch was to be congratulated on 
its vigour, and its membership of 1,300. Sir John 
Thornycroft, President of the Institution, in his 
reply, said that it was now well recognised that they 
could not do without co-operation between the 
teaching profession and industry. The time was 
passed when firms insisted on extreme secrecy with 
regard to their methods, and greater co-operation 
was recognised as essential; this influence was 
making itself felt not only inside particular countries, 





but internationally. The Institution had in the | 
past done a great deal in the way of education and | 
research; it was for them to ask themselves the 
question whether it could do more. It was for the | 
Branches to help headquarters with suggestions of 
that kind so that the Institution might occupy its 
rightful position of ** top dog,’’ since without them 
all other branches of the profession were of little 
service. They had recently shown that they could | 
organise a very successful discussion on lubrication, | 
and the Board of Trede was about to accept the | 
Institution examination as part of the tests for | 
marine engineers, while lately members had had | 
extended to them authority for signing certain | 
documents, all of which went to show that their | 
position in the world was gradually gaining recog- 
nition. The toast of * The Guests ’’ was given by 
Mr. C. Hinton, who pointed out that Manchester, 
in its colleges, trained a great many of the class 
from which came the backbone of the industry— 
the drawing office staff; their teaching methods 
were taken as models for the whole country. 





Principal B. Mouat Jones, D.S.O., replied in a 


humorously unreportable speech, affording much 
entertainment. The final toast of ‘‘ The Chairman ” 
was given by Professor G. E. Scholes of Liverpool 
University, who spoke of Professor Gibson’s work 
and writings, which had been of service all over the 
world. In his acknowledgment of this toast, 
Professor Gibson drew attention to the fact that 
of the last lot of six Graduate Prizes awarded by 
the Institution, no less than four had been won by 
members of the North Western Branch. 


QueEN Mary COLueGce. 


It was probably not foreseen when a_ public 
subscription was raised fifty years ago to com- 
memorate the jubilee of Queen Victoria by enlarging 
the People’s Palace in the Mile End-road, London, 
E.l, that the modest technical school which 
formed part of the scheme would eventually become 
a college of the University of London. Yet such is 
the case, and in the Queen Mary College, incor- 
porated in the University and separated from the 
People’s Palace in 1934, there are now Faculties of 
Arts, Medicine, Science and Engineering, in which 
over 400 full-time students are taking degree 
courses and 40 post-graduate students are also at 
work. Jubilee celebrations of various kinds have 
been held this week and were preluded on Monday 
last by a reception by the principal, Major-General 
Sir Frederick Maurice, K.C.M.G., at which he 
sketched the history of the College and showed what 
was being done to extend its usefulness. The 
electrical engineering department was recently 
rebuilt and is notable for its 1,000,000-volt labora- 
tory, an account of which was given in ENGINEERING, 
vol. exli, page 540 (1936). The civil and mechanical 
engineering departments have also been enlarged, 
and a new aeronautical laboratory, incorporating 
a wind tunnel, has been added. The mechanical 
engineering laboratory, while the equipment is 
fairly adequate, seems to be still rather cramped 
for room, but doubtless more space will be available 
later. ‘Two new blocks of buildings for the zoological 
laboratory and Arts lecture rooms are now almost 
completed, and the migration of the Arts department 
into the latter will give much-needed room for the 
physics and botany departments to expand. The 
chemistry laboratory has recently been enlarged by 
the addition of another storey. At the moment the 
college lacks that necessary adjunct of academic 
life, a hall, the handsome Queen’s Hall of the 
former People’s Palace, which occupied a site 
in the centre of the college, having been burned in 
1931. This site is to be utilised for a new College 
hall, and new rooms for a Students’ Union are 
also to be built. Altogether there is abundant 
evidence that the Queen Mary College is being 
vigorously expanded and is meeting a very real 
need in a thickly-populated part of London, its 
fees for degree courses being suited to the means 
of its students and numerous scholarships being 
available. It would be ungracious not to record 
here the very substantial help given to the College 
and its predecessors by the Drapers’ Company, the 
arms of which are fittingly embodied in those of the 
college. 


Tue TECHNICAL INSTRUCTION OF Farm WORKERS. 


A conference was held on Tuesday, November 30, 
at the Caxton Hall, Westminster, to discuss means 
of securing facilities for the instruction of young 
farm workers in the care and management of tractors 
and other farm machinery. The Conference, which 
was organised by the Tractor Users’ Association, 
Limited, 66, Victoria-street, S.W.1, took the form 
of a discussion, Lord Phillimore being in the chair. 
It was evident from the opinions expressed by the 
various speakers that some divergence of opinion 
existed on the most desirable methods of instruction, 
and it appeared that, in general, those associated 
with educational establishments were in favour of 
selected boys being sent to appropriate centres for 
a period of intensive training, while those more 
directly engaged in the farming industry preferred 
the establishment of local classes which the boys 
could attend without leaving their homes. The 
view appeared to be general that facilities for 
instruction of the type visualised would be a valuable 
step in stemming the drift of agricultural labour to 
the towns, but that an initial difficulty existed in 





the absence of a sufficient number of qualified 
instructors. More than one speaker expressed the 
view that the best method of obtaining such instruc- 
to1s would be to send promising youths to an existing 
centre to be trained. Such a proposal would 
involve a very appreciable delay before any scheme 
for the instruction of the actual farm workers 
could be implemented, and an alternative scheme 
put forward by another speaker appeared preferable 
on this account. This scheme was to establish 


| local classes, drawing the students from two or three 


adjacent villages, which the boys could attend 
for a short weekly period, and the advocate of this 
scheme further proposed that the classes should be 
held only during the winter months, so that it 
would be possible for the boys to attend in the 
employer's time. The advantages of this scheme 
appear to be that it would benefit a much larger 
number of farm workers than would be possible 
unde any system of sending selected boys to training 
centres, and that it could be inaugurated without 
much delay. It does not appear that the shortage 
of instructors referred to need cause any serious 
difficulty, as there must be a large number of main- 
tenance engineers engaged in the industry who 
would be competent to give the necessary instruction. 
No decisions were reached at the Conference, which 
terminated with the appointment of a small com- 
mittee to consider the various proposals put forward 
in more detail, with a view to drafting a detailed 
scheme for submission to a subsequent meeting. 








THE SMITHFIELD CLUB SHOW. 


ALTHOUGH the prevalence of foot-and-mouth 
disease has resulted in a 20 per cent. reduction in 
the livestock exhibits at the Smithfield Club Show, 
which opened at the Agricultural Hall, Islington, on 
Monday last, and closes to-day, it has, of course. 
not affected the implement exhibits. We have 
remarked, in commenting on former shows, that 
this particular exhibition is rarely selected as the 
occasion on which to introduce new machines or 
implements, and the present year forms no exception 
in this respect. There is, however, a very repre- 
sentative display of standard implements and, as 
in former years, the exhibition of tractors is particu- 
larly comprehensive, the majority of the leading 
makers having one or more of these machines on 
exhibit. Among the larger machines in this class, 
mention may be made of the row-crop tractor, 
introduced last year by Messrs. Ford Motor Com- 
pany, Limited, Dagenham, and described in 
ENGINEERING, Vol. cxlii, page 646 (1936), the special 
features of this tractor being the provision made 
for the adjustment of the width between the rear 
wheels, a simple means of varying the ground 
clearance, and ease of handling when the machine 
is used for unit cultivation. Other tractors on 
exhibit which have been previously described in 
our columns are the tractor plough shown by 
Messrs. Ferguson—Brown, Limited, Huddersfield. 
and described in ENGINEERING, vol. cxlii, page 224 
(1936), and the tractor fitted with a winch shown 
by Messrs. Marshall, Sons and Company (Successors). 
Limited, Gainsborough, described on page 64 of 
the present volume. Among the smaller models. 
mention may be made of the model shown by 
Messrs. Tractors (London), Limited, Bentley Heath. 
Middlesex. This machine develops a drawbar 
pull of 500 Ib. to 700 Ib., and is fitted with a Black- 
burne 44-h.p. air-cooled, single-cylinder engine. 
The tractor is of the two-wheeled type, the whee! 
track being adjustable between 15} in. and 26 in.. 
the former setting enabling the machine to be 
employed between narrow orchard rows. An auto 
matic clutch is fitted, which ensures a smooth 
take up. The transmission is by Renolds chain to 
a countershaft. Each wheel is driven from its own 
gearbox, fitted with hardened and toughened gears 
running in oil, and the transmission, final drive. 
and wheels are all mounted on oversize ball bearings. 
Steering is effected by two dog clutches, one for 
each wheel, operated by levers on the main handles. 
The weight of the machine is 5} cwt. Another small 
tractor exhibited, by which an exceptionally wid 
range of operations can be performed, is that show" 
by Messrs. British Holder Tractor, Limited, Progress 
Way, Croydon. This machine is also of the two 
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wheel type, and is fitted with an air-cooled, single- 
cylinder engine of 8 h.p. This tractor has a cast- 
iron body to which the engine and clutch unit is 
bolted. The engine operates on the two-stroke 
cycle, and the cylinder is cooled by a fan directly 
driven from the crankshaft. The clutch is a dry- 
plate model forming one unit with the engine. 
The transmission is through a Spicer flexible coupling 
to a worm and worm wheel, the shaft of the latter 
being coupled through independent dog clutches 
to two pairs of pinion and spur gears, these gears 
forming the hubs on which the driving wheels are 
mounted. Steering is by independent dog clutches 
to each wheel, and four different wheel tracks can 
be obtained by reversing one or both wheels and 
by fitting wheel extensions. A wide range of 
implements is available for attachment to the 
tractor, enabling it to be used for ploughing and 
cultivating, potato grubbing, pumping, hauling, 
mowing, or as a stationary prime mover. 

A new tractor roller, which is claimed to save 
considerable time on the farm, is shown by Messrs. 
Blackstone and Company, Limited, Stamford. The 
roller has a total rolling width of 16 ft., with an 
overall width of 17 ft. 2 in. It consists of a land 
roller trailing two similar rollers behind, thus 
enabling the work to be carried out more quickly 
than is possible with an ordinary roller. For 
transport purposes, all three rollers can be arranged 
in tandem and the width reduced to 8 ft.3in. By 
this means the rollers can pass through ordinary 
farm gateways and along roads. The frame is 
constructed entirely of heavy-section steel angles 
riveted together, and is claimed to be exceptionally 
strong. The bearings are enclosed in cast-iron 
dust-proof caps. 

Another machine exhibited, which, although not 
new, has only recently been introduced into this 
country, is the tractor binder shown by Messrs. 
Lanz Tractor Company, Limited, 7, Coronation- 
road, Park Royal, N.W.10. The chief features of 
this machine is that all the gears run in enclosed 
oil baths, that large clearances are provided at all 
essential points to ensure unobstructed operation, 
and that the canvases can be supplied of rubberised 
material. The binder is direct-driven by the 
tractor motor by means of a power take-off, its 
working speed being constant and independent of 
the speed at which the tractor is driven. All the 
principal parts run in oil baths, as stated, and the 
only attention required for these parts is that new 
oil be added to the baths at the commencement of 
the harvest, when occasional inspection should 
suffice. Other parts of the machine requiring 
lubrication are provided with grease-gun nipples. 
A wide range of adjustment is provided to obtain 
thick or thin, firmly or loosely-bound sheaves. 
The transmission of power to the canvases, binder 
and reel is by roller chain running over steel milled 
sprocket wheels. The main wheel is mounted on 
ball bearings and serves merely to support the 
tractor. A wide rim is provided to prevent the 
wheel from sinking in loose soil, and skid rings are 
fitted to prevent side-slip. The cutter crankshaft 
runs with its front end in a double roller bearing 
and its rear end in a double ball bearing. The cutter 
is provided with fingers of die-forged steel and inter- 
changeable hardened knives. The bar runs with 
precision between steel friction plates and the blades 
are well seated. The knife head is provided with 
interchangeable hardened bearings, and the con- 
necting rod is hardened at its hooked end and is 
provided with an adjustable bearing. The packer 
shaft is made of high-quality steel, and the packer 
bearings and guides are of special cast iron. A 
safety clutch is provided in the power take-off, 
forming a safeguard for the cutter bar. The ear 
lifters can be put into operation without removing 
the fingers, and a wide torpedo divider is provided 
which is claimed effectively to separate long tangled 
laid crops. 

A considerable number of small engines, suitable 
for driving barn machinery, field pumps and so 
on, are being shown, but the majority of these have 
already been described in our columns. The 
Fowler-Sanders heavy-duty engines, with which we 
dealt in ENGINEERING, vol. cxl, page 33 (1935), 
have, however, been modified in design. The 
original range of these engines included two, three, 


four and six-cylinder models, ranging from 21 h.p. 
to 72 h.p., but a 6-h.p. single-cylinder engine and 
a 12-h.p. twin are now available, and are being 
shown at the Agricultural Hall. These two engines 
are of exceptionally small and neat design; they 
incorporate the Fowler-Sanders combustion chamber, 
with which we have already dealt. The crankshaft, 
connecting rods and pistons are all of specially 
selected material. The bearing surfaces are of 
ample area, and are all white-metal lined with the 
exception of the small ends, which are fitted with 
bronze bushes. The main bearings are bolted to 
the crankcase in such a manner as to give additional 
rigidity to the crankshaft. Removable cylinder 
liners, which are nitrogen-hardened, fit into the 
crankcase and are surrounded by large water spaces. 
The fuel pump, governor and fuel filter are housed 
in a special casing, forming a large door to the 
crankcase. The fuel pump is actuated by rocking 
levers attached to the crankcase and totally 
enclosed. The cylinder head is bolted to the crank- 
ease by long studs and carries the overhead valve 
gear. Either tank or hopper cooling can _ be 
supplied. 

Among the smaller implements exhibited, a 
gapper of recent introduction for spacing and culti- 
vating root crops is shown by Messrs. E. H. Bentall 
and Company, Limited, Heybridge, Maldon. This 
gapper consists essentially of a steel frame carried 
on two travelling wheels which drive a longitudinal 
shaft. Two cutting discs or segments, fitted 
together, are mounted on this shaft, and the rotary 
and forward movement of the combined discs gaps 
the row of plants, leaving them ready for singling. 
An improved self-lock steerage horse hoe is shown 
by Messrs. J. B. Edlington and Company, Limited, 
Pheenix Works, Gainsborough. This hoe has been 
specially designed for sugar-beet and other root 
crops. The road wheels are of cast iron and are 
fitted with renewable bushes ; they are adjustable 
for width and work on a bright rolled-steel straight 
axle. A gripping band is cast on the tread of the 
wheels to prevent side draught on hilly ground. 
The draught bars are coupled to the axle by 
adjustable links and are movable on the axle, 
allowing the hoe blades to be set to any required 
pitch. The bars are coupled by similar links to 
the hoe frame, making it flexible in every direction 
while remaining parallel with the axle. The steering 
handles are adjustable for height. The frame can 
be locked clear of the ground for transport or 
turning at headlands. 








HIGH-PRESSURE MERCURY-VAPOUR 
LUMINESCENT LAMPS. 


We have received particulars from the General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, and the British Thomson-Houston 
Company, Limited, Crown House, Aldwych, London, 
W.C.2, regarding the high-pressure mercury vapour 
luminescent lamps, which they placed on the market 
on December 1. The principle involved in the 
design of the lamps made by both firms is the same, 
in that the inner side of the outer bulb is coated with 
a luminescent material, so that the ultra-violet rays 
emitted from the mercury are converted into visible 
rays at the red end of the spectrum, and light with an 
improved colour content is thus obtained. The lamp 
made by the second of the firms mentioned is said to 
contain mercury and cadmium, instead of mercury 
alone, and its electrical characteristics are similar to 
those of the standard Mercra lamp. 

Both the new Osira and the new Mercra lamps have 
an electrical loading of 400 watts, and are made with 
either conical or tubular bulbs. The starting current, 
at 230 volts is 5-5 amperes, and the running current 
3-0 amperes, in both cases without a condenser. 
With a condenser these figures are about 25 per cent. 
less. The initial light output for the two shapes is 
15,200 lumens and 14,800 lumens, respectively. The 
corresponding figure for the standard high-pressure 
lamp is 18,000 lumens. It is pointed out that the 
reduction is due to the fact that if the luminescent 
powders are to retain their efficiency they must be 
operated at a comparatively low temperature. The 
outer envelope is also larger than that of the stan- 
dard lamp, and has been designed to ensure even 
temperature distribution over the fluorescent surface. 
The cone-shaped bulb is 330 mm. long and 165 mm. 
in diameter, while the tubular bulb is 325 mm. long 
and 115 mm. in diameter. The corresponding dimen- 





sions for the standard lamp are 325 mm. and 50 mm. 


tubular bulb for outdoor work, where it can be fitted 
in existing lanterns. 

The new lamps have been specially developed for 
industrial purposes, where colour discrimination is 
essential, and though they can be used for street 
lighting, perfect colour rendering is not so necessary 
under such conditions, and their lower efficiency may 
be a slight drawback. Nevertheless, we understand 
that 36 Osira luminescent lamps are to be installed in 
Rectory-road, Hackney, and on Stoke Newington 
Common, and will be housed in General Electric Di- 
fractor lanterns at 150-ft. spacing, and a mounting 
height of 25 ft, 








SPEEDOMETERS FOR GREAT 
WESTERN RAILWAY LOCOMOTIVES. 


Ir has recently been decided to equip the “ Star” 
and “ Saint ’’ class locomotives on the Great Western 
Railway with speedometers, this decision having been 
reached as the result of experience gained with these 
instruments previously fitted on the ‘‘ King” and 
“ Castle’ class engines. The total number of engines 
to be so fitted is about 250. The equipment consists 
of an alternating-current generator driven directly 
from the right-hand trailing driving wheel and electric- 
ally connected to an indicating instrument, in the form 
of a voltmeter, mounted in the cab. The indicator, 
which has a dial 5 in. in diameter, is graduated to read 
in miles per hour, from zero to 100, and is provided 
with a rectifier so that the speed indication is inde- 
pendent of the direction of running. The generator 
is carried from the footplate by a bracket and is mounted 
with its axis vertical. The generator spindle is fitted 
with a bevel gear which engages with a larger bevel 
gear, giving a speed-increasing ratio of 24:1. The 
spindle of the larger bevel gear, which is normally 
in line with the driving axle, is fitted with a slotted 
link in which works a block pivoted on the end of a small 
return crank incorporated in the crankpin washer of 
the driving wheel. The slot in the link is sufficiently 
long to allow for the greatest possible displacement of 
the driving-wheel axis relatively to the axis of the bevel 
gear, so that the generator drive is not affected by the 
relative movement. The coil of the generator is pro- 
vided with tappings which enable it to be fitted to 
engines with driving wheels of different diameters. 








DIESEL-ELECTRIC FERRY FOR THE 
CLYDE NAVIGATION TRUST. 


A new vessel, illustrated in Figs. 1 to 5, page 662, 
is being built by Messrs. Ferguson Brothers (Port 
Glasgow), Limited, for the Clyde Navigation Trust. 
The vessel, which will have a length of 82 ft., a breadth 
of 44 ft., and a depth of 12 ft. to the main deck, will 
be employed as a vehicular ferry across the Clyde 
in Glasgow, the passage taking approximately two 
minutes, with a wait of*about four minutes at the 
end of each journey. As there is a rise and fall of 
the tide of about 12 ft. at the crossing, the vessel will 
be equipped with an elevating platform, as shown in 
Figs. 1 and 4, to bring the deck to the level of the 
quay at all states of the tide. The main machinery 
will be of the Diesel-electric type, the two main engines 
being of 250 h.p. each. Their p>sition is shown in 
Fig. 3. The vessel will have twin screws at each end, 
as shown in Figs. 1 and 3, and will be without rudders, 
steering being effected solely by the screws. The 
general lay-out of the machinery will be clear from 
Figs. 1 and 3, from which it will be seen that each 
if the two propulsion motors drives a forward and after 
propeller through enclosed reduction gearing, and 
that an elevating motor drives a cross shaft, also 
through enclosed gearing, from each end of the 
cross shaft the drive is taken to three elevating 
screws by bevel gearing and longitudinal shafts. The 
whole of the electrical equipment is being supplied 
by Messrs. The General Electric Company, Limited. 

The main engines, which with two auxiliary engines 
of 33 h.p. will supply the whole of the power require- 
ments of the vessel, have been manufactured by 
Messrs. Davey, Paxman and Company (Colchester), 
Limited, Standard Ironworks, Colchester, and through 
the courtesy of the builders we were given an oppor- 
tunity of witnessing the trials of the two engines on 
the test bed on N vember 18. The engines are duplicate 
six-cylinder units, each with an output of 250 brake 
horse-power, and are of the maker’s standard 6MX 
type. The cylinder bore is 9} in., the piston stroke is 
12 in., and the engines are rated to develop the power 
stated continuously at 500 r.p.m. Each engine is 
direct-coupled to a 160 kW 440-volt main generator, 
which will supply current to the two 200 shaft 
horse-power 220-volt propulsion motors, these motors 
running at 600 r.p.m. rvoegovernors are fitted to 
the main engines, bridge control being employed for 





both the electrical equipment and the governors. In 
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uddition to the servo-governors, an overspeed governor, is of the gear-pump type, duplicate filters together 
ix fitted to each engin These governors operate at | with oil coolers being provided in the circuit. Fresh 
t speed of 15 per cent. above normal and close a valve | water cooling is employed for both the main and 
in the fuel system, thus cutting off the supply to the | auxiliary engines, and a heat exchanger. sea water 
injection pumps. For the sake of economy, the engines | cooled by a separate pump, will be connected in the 
will be slowed down to an idling speed of 150 r.p.m.| fresh water circuit. The oil coolers will be cooled by 
it the end of each trip, and speeded up again by the | means of a by-pass circuit in the main sea water system. 
first movement of the bridge control before full power | Arrangements will be made to warm up the cylinder 


is supplied. The bedplates of the engines and generators | jackets of the main engines by circulating fresh water | 


have been specally designed to suit the installation. | through the auxiliary engine jackets prior to starting 
The engine bedplate is a substantial box girder, and | up the main engines. 

in order to ensure adequate stiffness between the engine The constant current system of electrical control will 
und generator, heavy tie bolts are fitted to couple the | be employed, the two propeller motors being connected 
top of the generator yoke and the bottom of the/ in series and operated from the two specially-wound 
engine cylinder block, thus virtually continuing the | generators in parallel, the speed and rotation of the 
depth of the evlinder block through to the generator | motors being controlled by varying and reversing the 
end. The details of the engines follow closely on the | motor fields. The platform-operating motor will also 
lines of Paxman heavy-duty engines, previously | be operated on the constant-current control system, and 
described in our columns, such as the 325-h.p. units | since this motor will not be required to operate at the 
described in vol. exxxviii, page 18 (1934). The erank-| same time as the propulsion motors, a simple change- 
shaft is exceedingly stiff and is supported in a. stiff over switch will be provided and both generators left 
hedplate, above which are a series of “ A’ frames | running in parallel while the platform motor is in use. 
carrying the monobloe cylinder casting. The block is} The auxiliary sets will consist of two 20-kW Paxman- 
tied to the bedplate by through bolts, the length of | Ricardo generating units, the engines being six-cylinder 
which is reduced to a minimum to avoid the possibility | models running at 550 r.p.m. At the tests already 
of stretch, Separate cylinder liners are fitted, floating | referred to. one of the main units was mounted on 
at the lower end. The cylinder heads are of cast iron | Linatex, while the other was bolted direct to the test 
und carry two horizontal valves. The exhaust ports| bed. The absence of transmitted vibration to the 
wwe at the back of the engine and the gases pass into | test bed was very noticeable in the case of the flexibly- 
« water-cooled manifold. The camshafts are mounted | mounted set, but we understand that the final method 
it the top of the engine in separate castings, and 


of mounting the two sets has not yet been decided. 
operate the valves through cams and rockers. The | 


fuel pump is of the Bosch type. and is driven direct | Mamennance. Wenn. ex: tan Lemnos eum. Meare 
from one end of the camshaft. The valve motion 8) Easrern Raw.way.—-The London and North Eastern 
pressure-lubricated throughout, the lubrication being | Railway has made arrangements to renew 587} miles 
entirely independent of the main system. The latter of track and 70 bridges during 1938 . 
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FOUNDATION HOLDING-DOWN 
BOLTS. 


THE continued development of the holding-down 
bolts and anchoring devices made by Messrs. The 
| Rawlplug Company, Limited, Rawlplug House, Crom 
well-road, London, S.W.7, necessitates some modifica 
tion to the account of some of these devices given in 
ENGINEERING, vol. cxli, page 477 (1936). The loose 
| bolt. type of anchorage, which is provided for such 
| cases as machines needing to be slid into place along the 
| face of the foundation, when projecting bolts are inad 
| missible, there described, is now made with a ferrule 
| from 2 in. to 5 in. long, the hole to be drilled in the 
foundation being of the same depths, when a hard con 
| crete is available. The range in leagth of bolt provided 
| for the different diameters, allows for different thiek- 
| nesses of flange of the part held down, and the ferrule 
| is expanded by the nut being pulled up into it as its 
top is held up against the underside of the flange 
| Where the strength of the concrete foundation !s 
dubious it is, however, better to make the hole deepet 
and to use a longer bolt, but this, while eliminating the 
danger of cracking the concrete, necessitates inserting 
a making-up piece between the top of the ferrule and 
the underside of the flange. A series of collars have 
now been added to the bolt which ean be used for this 
making-up piece. Their use enables any depth of 
hole to be made or any length of bolt to be used. In 
the case of the loose-bolt type of fastening this is 
important as, this bolt being screwed in from the top 
with the head upwards, a precise length would be 
otherwise necessary. Conversely, when the ferrules 
and collars are used with projecting bolts, that is, 
those with the nuts on the top of the flange, the hole 
can be made to suit the bolt length without undue and 
unsightly projection of the thread above the nut. 

A different type of anchorage with a bolt range 
|from } in. to 1} in. in diameter is available in the 
| Rawlplug bolt anchors. These are intended for pet 
| manent holding-down devices, the bolts being placed 1n 
| marked-off positions and the machine or other pert 

being lowered on to them. The procedure is that of 

| drilling a hole in the concrete or stone rather larger !" 
diameter than the width of the bolt head over the 
}corners. The bolt is then inserted head downw ards 
‘and a high-tensile stec] washer dropped in. Th 
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LABOUR NOTES. 


Ir is provisionally estimated by the Ministry of 
Labour that on November 15, the number of insu 
persons between the ages of 16 and 64 in employment 
in Great Britain, exclusive of persons within the 
agricultural scheme, was approximately 11,573,000. 
This was 86,000 less than the total for October 18, 
but on a comparable basis was 353,000 more than 
the total for November 23, 1936. Between October 18 
and November 15 there was a decline in employment 
in most industries. It was most marked in building 
and public-works contracting, the textile, clothing 
and motor-vehicle industries, electrical-apparatus 
manufacture, hotel and boarding-house service, road 
transport, and the distributive trades. There was 
also a decline in agricultural employment. Employ- 
ment in coal mining, however, showed an improvement. 


On November 15, the number of unemployed persons 
on the registers of employment exchanges in Great 
Britain were 1,227,600 wholly unemployed, 216,806 
temporarily stopped, and 54,797 normally in casual 
employment, making a total of 1,499,203. This was 
108,954 more than the number on the registers on 
October 18. On a comparable basis there was a 
dlecrease of about 69,860 compared with November 23, 
1936. The total included 1,133,418 men, 37,276 boys, 
284,938 women, and 43,571 girls. 


A claim for an increase in the basic rates of pay of 
all skilled workers employed in H.M. Dockyards 
and other Admiralty industrial establishments in this 
country was discussed at a special meeting held last 
week in London of the Shipbuilding Joint Trade Council 
for Government establishments. The chairman of the 
Council said that the official side were unable to agree 
to an all-round increase in basic rates, except as regards 
two trades—patternmakers and ironfounders, where 
the Admiralty rates were slightly lower than those paid 
in the engineering industry. So far as the other trades 
were concerned they were prepared to increase the 
proportion of skilled men in each trade who received 
rates above the minimum from 50 per cent. to 60 per 
cent., and to increase the various special rates. They 
were also prepared to extend the same system of 
classified rates to those trades which were at present 
on @ flat rate equal to the minimum basic rate of the 
classified trades. 


The vice-chairman of the Council, speaking for the 
trade union side, replied that they could not accept 
this offer and reiterated their claim for a substantial 
all-round increase in the basic rates of all skilled trades. 
The chairman then said that the official side could make 
no further concessions, but would be prepared to agree 
to refer such a claim to the Industrial Court. It is 
assumed that the next step rests with the executives 
of the various unions on whose behalf the claim was 
originally submitted. Approximately 22,000 men are 
involved. 

The wages of ironworkers who come within the 
scope of the Midland sliding scale arrangement have 
been further advanced by 5 per cent. as from the 
beginning of this week. This results from the increased 
selling prices during September and October. The 
average net selling price was 131. ls. 9d.—the highest 
for 12 years. Ironworkers covered by the scheme are 
now, it is stated, receiving 624 per cent. above the 
hasis. 


The Loss ot Employment (Compensation) Bill, 
which has been presented in Parliament by Mr. F. A. 
Broad, the Labour Member for Edmonton, seeks to 
provide that, with certain exceptions, every person 
losing his employment shall be compensated by his 
employer with a sum equal to one-twelfth of the salary 
he received during such employment. The measure 
places upon employers the duty of taking out an 
insurance policy to cover their liability in respect of 
such compensation. Its provisions apply to all 
employed persons over 21, except those engaged in 
manual labour. They do not apply, however, where 
employment is term:nated because of serious mis- 
conduct or because of prolonged illness, or in cases 
where the employed person’s office is abolished and 
compensation becomes payable by virtue of any enact- 
ment on that behalf. Nor does the proposed legislation 
extend to Civil Servants, members of the armed forces 
of the Crown, permanent employees of local and other 
public authorities, members of an employer's own 
family who live with him, or those serving on board 
ship. y 

In the course of the speech in which he moved the 
second reading of the new Unemployment Insurance 
Bill in the House of Commons, on Thursday last week, 
Mr. Ernest Brown, the Minister of Labour, made an 





interesting reference to the debt of the Fund. He said 
that in February last the Statutory Committee re- 
ported that there was a considerable balance in the 
Fund and that there was the anomaly that, having 
regard to the rate of interest and redemption of the 
debt then standing at about 105,000,000/., and the 
fact that they had just over 50,000,000/. in the balance, 
if, in addition to the 5,000,000/. a year paid off regu- 
larly, they were to say that any part of the disposable 
surplus should be allocated to the redemption of the 
debt, the only effect would be to shorten the number 
of years of redemption by that amount. That was 
an entirely impossible position as it would be quite 
unfair as between present contributors and future 
contributors. Could a way be found, Mr. Brown asked, 
of giving the Statutory Committee powers to recom- 
mend to the Government the payment of debt that 
would do two things and which would first of all make 
possible a small conversion of loan from 5 per cent. 
to a 2 per cent. basis ? He used the figures only in an 
illustrative sense. First, they would have to see if 
they could benefit the contributors to the Fund by 
making any arrangements fair between them and their 
successors by lowering the rate of interest. Secondly, 
they had to safeguard such a reserve as would be 
necessary to meet any bad times that might come. 
That was not a matter for the Government alone, but 
of supreme importance to all who looked forward to 
taking part in the government of the country, and 
should be welcomed by all parties. 


The proposals in Clauses 3 and 4 of the Bill, Mr. Brown 
went on to say, would give to the Statutory Committee 
power, if they so desired, not only for the disposal of the 
surplus but to re-borrow in time of need. They 
would save on the interest according to the total sum 
paid off in addition to the 5,000,000/. a year, and they 
would have the lien on the money in case of need in 
future days. He assured the House that this was a 
business proposal of great social meaning to the 
unemployed. For every 10,000,000/. that the Statu- 
tory Committee recommended should be paid off, 
there would be a saving of 300,0001. a year, which would 
be available for additional benefits, in addition to any 
other disposable surplus that the committee might 
find at the end of any financial year. The Bill, Mr. 
Brown declared, was good business and good sociology 
and it would lead to better administration. 


A Labour motion that the Bill should be rejected 
was negatived by 198 votes to 118. One of the reasons 
given for rejecting the measure was that it left ‘‘ upon 
a section of the community a national burden incurred 
in time of depression, instead of devoting the surplus 
in the Unemployment Fund to raising the standard 
of life of the unemployed.” 


Giving evidence last week before the Holidays with 
Pay Committee, Sir Walter Citrine, general secretary 
of the Trades Union Congress, said that despite the 
increased numbers of workpeople who had, in recent 
months, become entitled to holidays with pay, the 
need for legislation was as great as ever. In the view 
of the General Council, he added, legislation should be 
passed providing for an annual holiday with pay of 
twelve working days. It would be for the organisations 
of employers and workpeople in each industry to 
submit an agreed draft scheme applying the law, and 
if they failed to do so, the duty should rest with the 
Ministry of Labour. 

It was added that the new-found enthusiasm for 
collective bargaining on the subject of holidays with 
pay which had been shown by some witnesses for 
employers was regarded with suspicion. Reliance on 
slow and partial progress along these lines would 
mean strikes to enforce for some what others had got. 
When some members suggested that, in trades where 
wage advances had recently been granted, it would be 
unfair to add the burden of holidays, Sir Walter 
declined to set holidays and wages as alternatives. 


The report of the Rumanian Factory Inspection 
Service for 1936 states that there were 7,834 cases of 
infringement of labour legislation, as compared with 
10,117 in 1935. Many of the infringements (4,873) were 
breaches of the Sunday Rest Act of 1925; the others 
concerned the Act of 1912 dealing with handicrafts 
and workers’ insurance (786) ; the Act of 1928 concern- 
ing the protection of women and children and hours of 
work (586); the Act of 1936 concerning vocational 
training and work in handicrafts (517); the Contracts 
of Employment Act of 1929 (458); the Act of 1930 
for the protection of Rumanian labour (308); the 
Act of 1927 consolidating charges on craftsmen’s 
licences (192); the Hungarian Factory Act of 1884 
(104); the Act of 1921 concerning the organisation 





of employment exchanges (5); the Factory Inspection 
Act of 1927 (3); &c. The report adds that the numbe: 
of breaches of the Sunday Rest Act reported by the 
factory inspectors does not tend to decrease, but 
remains at the same level as in previous years, although 
this Act has now been in force for 12 years. 


A communication received by the Internationa! 
Labour Office at Geneva states that a new organisation 
has been instituted in France under the name of the 
General Confederation of French Industrial Staff, 
for the purpose of uniting, on a strictly professional 
plane, the federations of independent national trade 
unions of persons who fill positions of direction, initia- 
tive and responsibility, excluding persons who act 
definitely and permanently as deputies for employers 
or committees of management. The Confederation 
affirms that it is entirely independent of any political 
organisation and of any influence on the part of either 
the employers or workers. It is divided into 18 
sections corresponding to the principal branches of 
production. Chiefs of service and assistant chiefs of 
service, engineers and supervising officials, “ officials 
who have the ear both of the managing staff and of the 
salaried employees and workers,” are among the persons 
who are most anxious to set up the new organisation. 
The object of the General Confederation is to enable the 
trade unions which compose it to unite in an effort 
to defend their mutual professional interests, as, for 
example, by promoting the conclusion of collective 
agreements for their grades, and by seeking by every 
possible means so to organise the national economy 
as to prevent labour disputes or provide an equitable 
solution for them. The head office of the Confederation 
is in Paris. 

At the recent convention of the American Federation 
of Labour, the executive council reported that the 
year 1937 appeared to mark the beginning of a move- 
ment for vacations with pay for wage earners. Until 
the other day, it was stated, “ such holidays were 
confined, with few exceptions, to salaried workers. 
Several of our international unions note this new trend, 
Many unions are including vacations in their agree- 
ments this year for the first time, and it is reported 
that employers in increasing numbers are granting 
this benefit voluntarily. In foreign countries also a 
move is on foot to extend the vacation privilege to 
wage earners. We heartily endorse the efforts of our 
member unions to win vacations with pay, and urge 
them to include a vacation clause in their agreements 
wherever possible. A questionnaire sent to our inter 
national unions shows that 746,893 union members 
already have vacations with pay. Of these, 383,000 
are employed by Federal or State Governments, and 
363,900 are in private industry.” The Committee of 
the Convention which considered this part of the report 
recommended that the Federation and all the affiliated 
unions should promote an extensive educational 
campaign to establish vacations with pay an 
accepted principle of employment in industry. 


as 


A survey was presented to the Convention by the 
Committee on the Shorter Work Day, in which it was 
urged that the American Federation of Labour must 
address itself with renewed resolution to the wider 
observance of the five-day week and six-hour day as the 
best means cf mastering the unemployment situation 
and protecting society against recurring depressions. 
The Committee recommended that the Convention 
should directly reaffirm its endorsement of the five-day 
week and six-hour work day without any reduction 
in earnings. It was recommended that this objective 
should be declared the paramount objective of the 
Convention, and that the officers of the American 
Federation of Labour be instructed to spare no effort 
to ensure steady and certain progress towards its 
attainment. 

The report of the Committee was unanimously 
adopted by the Convention, after President Green 
had given a short address, in which he said that the 
remedy for unemployment was balanced production, 
an increase of purchasing power through the develop- 
ment of higher wages, and the creation of work oppor 
tunities so that all who were willing and able to work 
might be accorded the opportunity to do so. 








note with regret 


Tue Late Mr. W. L. Avery.—-We 
the death of Mr. W. L’ester Avery, which occurred ‘ 
November 22. Mr. Avery, who was a designer and paten 
tee of aircraft wheels and brakes, served his apprentices"!Pp 
with Messrs. Gent and Company, of Leicester, @nc 
eventually rose to the position of chief engineer of Mess 
The Palmer Tyre, Limited. Latterly, and until his 
death, he had acted as consulting engineer to Messrs 
Avery Equipment, Limited, manufacturers of aerop!ane 
wheels and brakes, 104, The Green, Twickenham 
Middlesex. 
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THE BALANCED SUPPORT OF HIGH- 
TEMPERATURE PIPE LINES. 
By JoszrH Kaye Woop. 
(Concluded from page 639.) 

Constant Support.—The value of M, for both hot and 
cold pipes, is taken from equation (22), page 639, ante, 
with K Sw (12 - >). 
If in any of the above cases Sy is exceeded 


by Sr (the transverse stress due to internal fluid pres- | 
sure), 8, becomes the total or maximum stress. The | 


D , . 
transverse stress Sy = c— , or twice the longitu- 


0, which gives M 





dinal stress S,, due to internal fluid pressure. 

In deriving the general formule numerical subscripts 
to M, Sp and Sg are omitted. When the movement of 
the “ rigid ” block in Fig. 6, page 638, ante, is upward 
(making the second term positive), the larger numerical 
value for M is given by equation (21). This is taken 
from (18); if K = 1, it is taken from (10), and if 
K = 0, from equation (1). The formula (22) is taken 
from (19), or from (11) if K = 1, and from (2) when 
K = 0; it gives the larger numerical value for M when 
the “rigid” block moves downward, making both 
terms negative. As the bending stress always aug- 





ments the longitudinal stress due to internal fluid 


R 


YE. YY 


ny Balding 








Fig. 13, average S, values were used for the four 
pressures. 

The stress obtained with variable support is from 
2-1 to 3-8 times as great as with constant support, 
depending on pipe size. Contrary to common belief, 
the condition is worse for variable support when the 
smaller and more flexible pipe is used. The spread 
between the S, curves and the abscisse line of 10,000 Ib. 
per square inch representing the safe maximum stress 
is the margin available for augmenting stresses induced 


Fig.13. TOTAL EQUIVALENT TENSILE STRESS 
AT 750°F. AVERAGE FOR ALL PRESSURES 
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steel lever, and at the opposite end is the fixed-spring 
pivot for the ends of two helical extension springs, the 
other ends of which are connected to the movable 
spring pivot on one end of the lever. From the load 
pivot in the other end of the lever the pipe is suspended 
by a hanger rod which is free to swing in any direction. 
Rotation of the lever is limited by two safety stops 
which permit vertical travels of 2, 3, 4 and 6 in., 
according to the setting of the load pivot in the lever. 
The supporting pull of the hanger is varied by load- 
adjusting bolts which shift the position of the movable 
spring pivot in the end of the lever, the total range of 
this adjustment being plus or minus 17 per cent. of the 
rated capacity of the hanger. If a greater variation is 
required, springs of a different size are fitted. One 
size of hanger can be used with 11 sizes of springs to 
give any supporting pull between 500 Ib. and 7,500 Ib. 
throughout a full 2-in. vertical travel, and between 
250 Ib. and 3,750 lb. through a travel of 4 in. The 
rated capacity of a hanger for a given spring size is the 
supporting pull exerted with the load adjustment set at 
mid-point on the scale. An indicator shows the vertical 
position of the load at any moment. 

The load-travel characteristic of a hanger is obtained 
by securing the frame to the fixed crosshead of a tensile- 
test machine and the load bolt to the movable cross- 
head, with the travel indicator at the mid-point, 
corresponding to the point O in Fig. 15. The movable 
crosshead is moved downward until the indicator points 


Fig. 15. EXAGGERATED LOAD-TRAVEL CYCLE OF 
CONSTANT-SUPPORT HANGER 


«| lead Going Down ; 
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in the pipe from other 
causes, such as bending 
or twisting due to anchor 
or guide reactions. In 











Gie7.m) 


pressure, the signs of both terms in equation (22) may 
be made positive. The sign of M as a whole merely 
indicates whether the moment has been arbitrarily 
chosen clockwise or anti-clockwise. 

The value of K, which may be termed the spring- 
hanger factor, is zero in the case of constant-support 
spring hangers, because k,, the load-deflection rate of 
the hanger, is zero. For rigid-support hangers K = 1 
because, if the hanger rod is assumed to be rigid 

x , 
which is equal to unity. In the case of variable- 
support spring hangers K has two values, lying between 
zero and unity and depending upon the value of k,, 
the load-deflection rate of the helical spring in the 
hanger, at room temperature (62-5 deg. F.) and 
k,, the load-deflection characteristic of the pipe beam, 


(which is not strictly true) the value of K 


as a pure cantilever at room temperature and at 
750 deg, F., the hot-pipe temperature. The value, 
» >a y . . 
k,, equals (| ot"), in which P = 0-342 w (188-5 + 
a) 

S\ » on 3EI 

‘ _(]94 _ _ : 

D) Ib. and J = (124 5) ft. The term ky = —_ 


in which E is the modulus of elasticity, taken at 62 -5 deg. 
F. when the pipe is cold, and 750 deg. F. when it is hot. 

‘he total or equivalent stress S, was computed for 
both variable- and constant-support for all pipe sizes | 
it the four standard pressures and 750 deg. F. tempera- 
ture, and the results are plotted in Fig. 13. As S, was 
found to be greater when the pipe is hot and either 
variably or constantly supported, the “ cold ” figures 
were ignored ; the hot condition, also, is the normal 
Operating state, and the safe maximum stress in this 
condition is lower. The “ hot ” S, figures for constant 
support show little variation with nominal pipe size or 
pressure, but the same figures for variable-support show 
considerable variation for different pipe sizes, though 
very little for different pressures. Therefore, in plotting 





the case of the S, curve 
for variable support, this 
margin is quite inadequate 
- for all sizes of pipe, but 
no attempt is made here 
to determine how much spread is required, because 
this depends on the individual pipe line. The author’s 
purpose is only to show how much more spread is 
available to the pipe designer when constant-support 
spring hangers are used. This fact established, it is only 
necessary to dispose the anchors and guides so as to 
permit complete flotation of the line on the constant- 
support hangers. The curves in Fig. 13 appear con- 
vincing in this respect, because the variable-support 
method was favoured by cold-springing half of the 
thermal expansion and limiting the temperature to 
750 deg. F. Stresses for rigid-support hangers were 
not computed for all pipe sizes, as a few sample calcula- 
tions showed them to be abnormally high. For 
example, the average value of S, for 6-in. pipe at all 
pressures and 750 deg. F. is about 25,500 lb. per square 
inch, and for 24-in. pipe is 61,250 lb. per square inch. 
As the factor K is the index of protection given by a 
spring hanger, it is interesting to note how K varies 


As V = 1 ana 


Fw 

k,= = in which Py is the equivalent pipe line weight 
w 

(P + § wl), the factor may be expressed as 

ks = Pw 
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with the percentage variability V. 


” p+ bp” VPw + Bp 
For the reasons given in Appendix B, the value of V 
was assumed as 19-5 per cent. for variable-support 
hangers, which, when Pw = 1,000 Ib., gives a value of K 


(28) 


19,500 
equal to (19,500 + Ep)" For constant-support hangers 
V = 0, which gives k = 0. For rigid hangers V = «, 
giving K = 1. 


The constant-support hanger, Fig. 4, page 638, ante, 
and Fig. 14, consists of a steel frame which is fixed 
rigidly to the structural steelwork of the building. A 
one end is the main pivot, about which rotates a forged 
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to “ Bottom” (point 1 in Fig. 15), the motion is 
reversed, and points 2, 3 and 4 obtained on the up- 
stroke, the last point corresponding to the “ Top” 
indicator reading. The crosshead motion is again 
reversed and the points 5 and 6 obtained on 
the downstroke, completing the full travel cycle. 
On the downstroke the pull P, due to stretching the 
springs, must be overcome, plus the friction f; and 
on the upstroke, the pull P, less the friction f. The 
line P—P, therefore, is the true kinematical charac- 
teristic of the hanger, and the area enclosed by the 
load-travel curves is its frictional hysteresis. Space 
does not permit inclusion of the mathematical derivation 
of the load-travel characteristic, but some hundreds of 
tests have fully confirmed the theoretical results, of 
which the curve in Fig. 15 is typical. 

The characteristic is not always a horizontal straight 
line ; parts of it may be above or below the line P — P 
by an amount equal to 6. The maximum value of 6 
divided by P and multiplied by 100 is the percentage 
deviation of the supporting pull from a constant value, 
and is usually less than 2 per cent. for loads between 
500 Ib. and 7,500 lb. and travels from 2 in. to 4 in. 
The ratio of the frictional component f to the pull P, 
multiplied by 100, is the percentage friction in the 
hanger, and for those not intended to damp vibrations 
is usually less than 3 per cent. 

In the application of constant-support hangers the 
pipe line is considered as a rigid beam of uniform cross- 
section with bends, valves, flanges and fittings as 
concentrated loads. This assumption is justified if 
the hangers are sufficiently close to prevent appreciable 
sagging of the pipe, with due allowance for the con- 
centrated loads. Apart from this consideration, the 
hangers are placed wherever there is convenient 
attachment to the building structure. The weights of 
various sections of the pipe line are computed, includ- 
ing insulation, clamps and hanger rods. With these 
weights applied at the centres of gravity of the respective 
sections, and the supporting efforts of the hangers in 
their appropriate locations, the system is balanced by 
satisfying the conditions that (1) the sum of all the 
pipe line weights must equal the sum of the supporting 
efforts ; and (2) the sum of the moments of the weights 
and of the efforts must be zero. In fulfilling these 
conditions it is assumed that the terminal connections 
are free, which is a proper assumption provided that the 
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line is so designed with respect to anchorages and | 
guides that it is free to move vertically. When the line | 
is balanced, care should be taken to specify hangers | 
with ample travels. The vertica] shifts may be up or 
down, or one end of the line may move upwards and 
the other downwards, some intermediate neutral] point 
remaining stationary. The hanger is designed to apply 
no restraint to horizontal shifts in any direction. 

Fig. 16, on this page, shows a completely floated 12-in. 
diameter steam line from the turbine throttle valve 
(lower right corner) to the anchored manifold (bottom 
centre), supported on three constant-support hangers 
attached (at the top of the illustration) to the structure 
of the building. The pipe line, which is in the generat- 
ing station of the Utah Power and Light Company, at 
Provo, Utah, was designed by the Phenix Engineer- 
ing Company, New York. to operate at a pressure 
of 400 Ib. per sq. in. and a steam temperature of 


750 deg. F. Steam-pipe lines similarly supported 
have been erected in the Dalmarnock Generating 
Station, Glasgow. The author has supervised the 


erection of many such pipe systems carried on constant 
support hangers, and found it possible, before the ter 
minal connections were made, to move up and down a 
pipe line weighing several tons. It was found, also. 
that the line would remain wherever it was placed 

In conclusion, it can be said that variable-support 
spring hangers are definitely inadequate for high 
temperature pipe lines. At only 750 deg. F.and with 
the pipe cold-sprung, the stress in a 6-in. pipe, at any 
pressure, is 3-8 times as great when variably-supported 
as when carried on constant-support hangers, and 
3 times as great in a pipe of 14-in. size. In the case of 
variable-support, the safe maximum stress may be 
exceeded by as much as 2,750 lb. per square inch in the 
6-in. pipe, and in the 14-in. pipe the stress is only | 
1,000 Ib. per square inch Jess than the safe maximum. 
Raising the temperature above 750 deg. F. and elimina- | 
ting cold-springing greatly increases the stress under 
variable-support conditions, but does not affect the 
stress with constant support. In the latter case the 
stress (including that due to internal fluid pressure) in 
all sizes of pipe at any pressure and temperature 
adheres closely to a constant value of 3,350 Ib. per 
square inch, which is 6,650 Ib. per square inch less than 
the safe maximum at 750 deg. F. ; whereas the stress in 
a 6-in. pipe variably supported is about 12,750 Ib., 
decreasing with successive increases in pipe diameter 
to a value of about 7,000 lb. per square inch ‘n a 
24-in. pipe. The safe margin, which is only 3,000 Ib. 
per square inch for a 24-in. pipe, disappears at a pipe 
diameter of 10 in., and is negative to the extent of 
2,750 lb. per square inch at a diameter of 6 in. These 
actual stresses, however, include nothing for the addi- 
tional bending and torsional stresses which may be 
induced by restraining forces at the anchorages, and 
which are sometimes difficult to predict. 

The increase of stress at higher temperatures when 
variable-support hangers are employed is a danger 
which is becoming potentially more serious as the use 
of high temperatures becomes more widespread ; and 
the fact that the stress increases, though large, are still 
within the usual factors of safety is hazardous in itself, | 
encouraging the view that “ old methods are still good | 
if, when they are used, nothing happens.” The 
constant-support type of hanger is of further advantage 
in reducing or eliminating vibrations in pipe lines, 
because it is non-harmonic and cannot amplify imparted 
vibrations by resonance. 

The variable-support type of spring hanger, on the 
other hand, has a range of natural frequencies which, 
in association with certain pipe sizes, corresponds with 
the revolutions of various types of pumps and engines 
sufficiently closely to cause partial resonance. 

Appendix A.-—In the introductory paragraphs 
reference was made to counterweight hangers. These, 
while exerting a constant support, are heavy and 
bulky, and have other limitations which restrict their 
use. A comparison of the counterweight type with the 
constant-support spring type can be made by assuming 
a cubic inch of steel as a counterweight and the same 
quantity made into a spring. Both types, in essentials, 
support the load by means of a pivoted lever, and 
it may be taken that the force is applied in both 
at the same lever advantage, a moment arm of one 
inch, In such a case the support exerted by the 
counterweight type wculd be 0-283 Ib. The moment 
arm of the force or spring tension in the constant 
support spring hanger varies with movement of the 
load, so that it must be assumed that the load is at 
the midpoint of its vertical travel, the spring being 
extended through half of a safe maximum deflection of 

u 8? 
F ° 200°G 

(volume) ; in which F is the deflection of the spring ; 

‘, the stress efficiency, which for helical springs 


4in. The supporting pull will then be P > 


; 8? 
axially loaded is 50 per cent. ; G’ the modulus of 
’ 


shear resilience, which has the same value as for tension 
and is 704 when S = 90,000 Ib. per square inch and 
G 11,500,000 Ib. per square inch. he “‘ volume 
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is that of the stressed spring material, one cubic 
inch. Making these substitutions, the value of P is 
found to be 22 Ib., or 80 times as great as the pull 


| of the counterweight hanger for equal effect, therefore, 


the latter type becomes excessively bulky and of 
prohibitive cost, apart from the accident hazard 
represented by such masses of suspended metal. 
Appendix B.—It was stated above that an initial 
deflection of 5} in. was about the best compromise 
that could be obtained, owing to limitations imposed 
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hy — H : 
good spring design the spring criterion should 


, . 8 
be equal to or less than the material index 7 a’ hy 
; 


being the free height of the spring in inches, H the live | 


cd as d 
solid height in inches, C the spring index 78 the safe 
( 


maximum stress in Ib. per square inch, and G the 
torsional modulus of elasticity in Ib. per square inch.* 
The terms D and d in the spring index are, respectively, 
the diameters in inches of the coil and of the wire or 
bar of which the spring is made. The material index 
varies with the kind of material and the type of service, 
having static, kinetic and thermal values for any 
given material ;+ but only the static value applies 

* See The American Machinist, vol. 54, page 628: The 
Desiqn of Helical Springs. by Joseph Kaye Wood. 

+ See Code of Spring Design, by Joseph Kaye Wood ; 
published by the American Society of Mechanical Engi- 
New York 


neers 





in the present case, as the loads on spring hangers 
change very slowly and infrequently at room tempera- 
tures. 

The material index for helical compression springs 
designed to a safe maximum stress of 90,000 Ib. per 
square inch (which is in accordance with A.S.T.M., 
Specification A.125 as required in the American Stan- 
dards Association’s Code for Pressure Piping, July, 
1935), is calculated as follows :— 

7 X 90,000 
11,500,000 — 


Static material index 0-0246 





16. 


The spring index in average design practice is 7. It 
| is frequently less than this, but in no case should 
| it be less than 5. Assuming the value as 6, squaring it, 
| and substituting, together with the above value of the 
| material index in the original equation, the result 


| is obtained 


hy — H 
| H 


fags wai 
H 


l 


=>. 0-885 
36 


0- 0246, or 
| This may be interpreted by saying that “the full 
possible deflection of a helical compression spring 
having a spring index of 6 should never exceed 884 pet 
| cent. of the live solid height.” Spring manufacturers. 
| who must assume some responsibility for their products. 
j}are more conservative, and in this instance would 
|recommend only about 65 per cent. of the live solid 
jheight as the proper full deflection. They would 
| assume S = 60,000 and G 10,500,000. This gives 
|a material index of only 0-018, which, with a spring 
index of 6, gives the figure of 65 per cent With 
| this proportion of 65 per cent. the free length, hy, «t 4 
helical compression spring would be 1-65 H. During an 
extended tour of the United States, in which some 
hundreds of power plants and oil refineries were 
visited, the author found it almost the universal 
practice to take as the normal working deflection about 
| 40 per cent. of the full deflection (hp — H); and th 
average value of the full deflection in high-tem peratur 
piping work was 12} in. To go beyond this made the 
overall length of the hanger excessive, but a less length 
increased the variability of an already too-variab' 
| spring hanger. 
| Referring to Fig. 17, in which Fy is the full deflect 
}and Fy the normal working deflection, it is seen that 
if Fy = 12} in., Fy will be about 54 in., which is th 
| figure used in calculating ks. The reciprocal of Fw. 
multiplied by 100, gives the percentage chang 
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supporting effort per lb. of normal working load in | mean velocity in the combustion zone, from equation 


1 in. deflection ; /.¢., _ 

= 
(denoted by V) of variable-support spring hangers’ 
For Fy = 5} in., V = 19} per cent., indicating that» 
for every inch of thermal travel, the variable-support 
hanger will fail to support 19} per cent. of its normal 
load, whatever that may be. In a constant-support 
hanger V is zero, irrespective of the thermal travel. | 
From Fig. 17 it may be seen that hy = 6-35 Fy, and | 
for Fy = 5} in. is equal to 324 in. The overall length | 
of a fully-assembled variable-support hanger with this 
length of spring would be at least 2(Fy + H) = 
2(5¢ in. + 20 in.) or 4 ft. 2} in., which is about the 
practicable limit ; therefore Fy may not be increased | 
much beyond this value. ' 


is the percentage variability 
| 

















THE MECHANICS OF FLAME 
AND AIR JETS.* 

By R. F. Davis, B.Sc. (Eng.), A.M.I.Mech.E. 
(Concluded from page 610.) 


Combustion in a Flame Jet.—Immediately following 
ignition of the mixture is a zone of combustion forming 
the luminous flame. The radiant shell is normally | 
stationary relative to the orifice, but still possesses 
motion relative to the outflowing jet of mixture, by 
virtue of the velocity of the jet. In a powdered-coal 
flame the combustion process is much more complex 
than in a simple gas mixture; each particle of fuel 
forms the nucleus for the distillation of gases and subse- 
quent combustion of the solid residue. The principal 
factors involved have been studied by Rosin (1928), 
but he defined the rate of heat liberation with respect 
to the combustion-chamber volume without reference 
to the dynamics of the jet ; nevertheless, it is conceded 
that the rate of heat liberation is a velocity problem, 
and that its chief characteristic is the time required 
for the completion of combustion. The expression 
‘combustion time,” as applied to a powdered-fuel 
suspension in air, is a collective term, covering many 
partly independent and partly interconnected factors, 
each capable of considerable variation. The main 
factors affecting the combustion time of pulverised 
coal are :— 

(1) Fineness of the powder. 

(2) Temperature of combustion. 

(3) Aerodynamic conditions, e.g., turbulence. 

(4) Chemical composition, especially the quantity 
and heating value of the volatile matter. 

The following analysis attempts to couple the volu- 
metric relations proposed by Rosin (1928) with the 
dynamic characteristics of the disperse flame jet. 
In the first instance the ideal case of a homogeneous 
powder of uniform grain size will be considered. In 
any practical problem the powder will consist of a 
mixture of grain shapes and sizes. It will be shown later 
how the combustion time of the individual grains 
can be related to the characteristic of particle-size 
distribution within the powder. Let H denote the 
net calorific value of the powdered fuel per unit weight, 
and V the volume of the gaseous products per unit 
weight of fuel measured at the flame temperature 
Ty deg. (abs.). The heat production per unit volume 


of flame is If 6, denotes the time required for 


complete combustion of the grain size under considera” 


tion, the burning rate of the powder is given by B = — 


VA; 
where B = heat units per unit volume in unit time. 
If G is the weight of gaseous products per unit weight of 


fuel burnt, then, since the volume of gas is directly 


eS to the absolute flame temperature, 
; G P ‘ . 
\ a » where C, is the appropriate volume-weight 


onversion constant, its numerical value depending 
on the constitution of the gaseous products. By 
substitution, the burning rate may be expressed as 
H Cy 
G Ty, 
Ina flame jet of pulverised fuel consisting of a uniform 
grain size, if x, is the distance from the orifice to the 
point of ignition measured along the jet axis, and 2x, 
the distance from the orifice to the point where com- 
bustion is completed, also measured along the jet 
‘xis, then the length of flame in which complete 
ombustion takes place is given by x, — x, = U; 6, 
where U, is the mean velocity of the jet between 
t, and 2. Once ignition commences, the flame 
temperature increases very rapidly and, neglecting 
radiation losses, it can be assumed that the mean 
temperature throughout the combustion zone is very 


B . (13) 





nearly uniform. Further, since the mean velocity 
«cTOss any cross-section of the jet is a linear function | 
of its distance from some point near the orifice, the 


_*Paper read before the Institution of Mechanical | 
Engineers on Friday, November 19, 1937. Abridged. 





(9), is given by 


+ _,f edUo (Ts\3 , edUo (Ts } 
Vom of oo, (EY + aoa () 

Substituting the value of U, in terms of the combustion 

time 6, the distances x, and 2,, and the value of 6, 
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Fig. 15. BURNING RATE OF PULVERISED COAL FLAME 
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from equation (13), 


edUoH Cp ( 1 1 (14) 
7 
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2GTT,! (xy —2,) 1 t24 = %2+ 2 3) 
The distance x, can be found by reference to equation 
(12). Equation (14) is, however, a quadratic in 2, 
and graphical solution is the easiest. By plotting 
the relationship between the flame length x, and the 
burning rate B, the value of x, corresponding to the 
known burning rate of the powder can be found. 
‘ig. 15 shows the corresponding curve for the calcu- 
lated burning rate and flame length for a bituminous 
coal (K = 1,000; m = 1-8). 

The burning rate of powdered coal can only be 





found experimentally because, as mentioned, it is a 
function of the grain size, turbulence, temperature of 
| combustion, and nature of the coal. The influence 
|of grain size upon the rate of combustion, according 
| to Rosin, can be expressed as the equation of a general 
hyperbola of the form 





= K 

(s/w) 
| im which § is the geometric surface of the particle, W 
|the weight of the particle, @, the time for complete 
| combustion, K a constant, and m an exponent. The 
| ratio S/W depends on the shape of the particle. In 
the first instance it may be assumed that the particles 
are approximately cubical, but as combustion pro- 
| gresses the corners become rounded and the shape 
becomes more nearly spherical. The end product 
is exemplified by the cenospheres, which mainly 
comprise the flue dust from pulverised coal plants. 

Since powdered coal particle sizes are usually 
expressed in microns (1 micron = 0-001 mm.), it 
will be convenient to retain the metric system for 
this part of the analysis. If the surface 8 of the 
particle is measured in square millimetres and the 
weight W in milligrammes, the ratio S/W for a cubical 
particle having a length of side / mm. and specific 
8 6b 6 
W oh ob 
the ratio of surface to weight of a spherical particle 
f diameter b is given by L ah + Ad 
bi. oven OY OW cae at 
the ratio S/W remains the same, should a cubical 
particle of side 6 during the early stages of combustion 
| be reduced to a spherical particle of diameter 6. Whether 
|the particle ultimately shrinks or swells does not 
matter, if the combustion time is always stated with 
| reference to its initial size. Thus, substituting in 
|equation (15), 0, = — _ Further, substituting 

(6/a by™ 
the above value of @, in equation (13), an expression 
is obtained for the burning rate in terms of the initial 
| particle size. Thus 

H Cy ( 6 )" 


~ GTyK\ob 

This is a general expression which reduces to a simpler 
form when the appropriate quantities are inserted for 
| any particular kind of coal. The value of the exponent 
|m is a function of the furnace conditions, that is, the 
| temperature and the aerodynamic processes. According 
to Rosin (1928), m 1-8 for both bituminous and 
brown coals, while K = 1,000; the burning time @, 
being measured in seconds and the particle size 6 in 
| millimetres. For a bituminous coal, therefore, 0, = 
| 86 b'® seconds. If yu is the particle size in microns, 
0,= p)®/2,920 seconds ° . (17) 
and equation (16) reduces to 

_ 2,920 H Cy 
 GTyp 

The burning rate B in British thermal units per 
cubic foot is usually expressed as an hourly rating, 
and can be written 

5 6 ; 
~ yr ee per cub. ft. per hour 
where H denotes the net calorific value of the coal, in 
British thermal units per pound, C, the volume-weight 
conversion factor, in cubic feet per pound per deg. F. 
absolute, G the weight of gaseous products (in pounds) 
per pound of coal, Ty the flame temperature, in deg. F. 
absolute, and yp the particle size, in microns. From 
Fig. 15 can be read off for any given burning rate the 
corresponding flame length and particle size. Therefore, 
under the ideal condition of a uniform size of powder, 
the jet flame length corresponding to complete combus- 
tion of the powder can be calculated, assuming that 
the value of K and the exponent m for the given condi- 
tions are already known. In practice, the finer 
particles in an actual powder burn out before the 
larger, and the proportion in which different-sized 
particles are present will obviously affect the combustion 
characteristics of the flame. Commercially, it is 
uneconomical to provide sufficient space for complete 
combustion of all the particles, or conversely to grind 
the fuel so fine that even the coarsest particles are 
small enough to be totally consumed. 

As a result of experience an approximate balance 
is maintained between the loss in efficiency due to un- 
burnt fuel, the power consumed in pulverising, and the 
charges on the extra capital cost involved in the con- 
struction of a larger combustion chamber. This leads 
to the desirability of being able to estimate accurately 
the unconsumed fuel corresponding to any particular 
flame length. Hitherto, volumetric rating has been 
taken as the criterion of combustion-chamber per- 
formance. In the case of a jet-type flame, the burning 
characteristic of the flame itself has an equal, if not 
greater, claim to consideration. The next step is, 
therefore, to determine the amount of unburnt fuel 
at any point in a flame, especially where the flame enters 
the boiler tubes. The extra rapid cooling effected 





" . (15) 





gravity o, is given by Similarly , 


Hence, 





(16) 





(18) 
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by the tubes quickly reduces the flame temperature 
below the normal combustion temperature, and any 
particles not completely burnt are likely to remain so, | 
constituting a definite loss in efficiency. It will be 
assumed that each particle burns away proportionally 
to the time ; that is, the weight consumed, as a function 
of time, can be represented by a straight line. If 
at any interval of time @ after ignition the weight of 
particle consumed is w and the unconsumed combustible 
remaining is z, then w, = z + w, where w, denotes the 





which gives the weight of unconsumed combustible 
for any particle not completely burnt in the time @. 

The composition of any powdered fuel can be repre- 
sented by a screening characteristic showing the 
particle-size distribution in the powder. The pro- 
portion by weight passing through and retained on 
successive sizes of sieves determines the characteristic. | 

Actually, some of the particles retained as a residue 
on a sereen are larger than indicated by the charac- | 
teristic curve. These large particles will require a 
longer period for burning so that the total unconsumed 
residue will actually be greater. To illustrate the 
effect of fineness of grinding on the loss in efficiency 
due to unconsumed combustible, two samples of 
powdered bituminous coal have been taken from two 
different pulverisers feeding the same boiler. The | 
particle-size distribution curve or screening characteris- 
tic for each sample is shown in Fig. 18; K 1,000 ; | 
m 1-8. On the same diagram the burning time of 
each particle size is plotted, having been calculated by 
equation (17). The unconsumed combustible Zz | 
is then calculated. By combining the result with the 
corresponding flame length x, read from Fig. 15, the 
relationship between the unburnt combustible and the | 
distance along the flame axis from the burner mouth | 
can be ascertained. This final result is plotted as a | 
curve in Fig. 19, and represents diagrammatically the 
calculated combustion characteristic of the flame. 

It has been assumed that the particles of pulverised | 
coal are either spherical or cubical, because Rosin’s | 
burning-rate constants are based on this assumption, | 
but it is recognised that the burning-rate constants | 
should be re-orientated in the light of the investigations | 
of Heywood (1933) on the specific surface (S/W) of 
pulverised coal, together with the relationship between | 
its statistical diameter and the mesh opening. Another 
assumption which is open to criticism is that the 
burning rate of a particle remains constant throughout | 
its burning period. While it is burning, considerable | 
changes take place in its character, which must react | 
upon its burning rate. 

At the present stage, the limited knowledge of the | 
correct values to be used for the physical constants 
connected with the burning rate of various fuels under | 
different furnace conditions disallows general applica- | 
tion of the above method. For instance, the constants | 
used for bituminous coal are evidently not applicable 
to anthracite. It does, however, enable a qualitative | 
comparison to be made of the effect of fineness of | 
grinding and burner design. It is clear, for example, 
from Fig. 19, that the major portion of the powder 
burns out within a very short distance of the burner, 
but the small residue of coarse material requires a | 
considerable distance to burn out. It is also apparent 
that the finer grinding of mill No. 7 results in an 
appreciable theoretical gain in combustion efficiency. 

The installation for which the above figures and | 
curves have been supplied is a corner-fired furnace, 
and comparison of the results with the unburnt carbon 
losses obtained on the official test of the boiler plant 
are not very conclusive. If the flame is assumed to 
enter the boiler tubes about 40 ft. from the burner | 
the calculated loss is higher than that obtained on test, 
but possibly the improved aerodynamic conditions 
of corner firing necessitate an increased value for the 
index m in equation (15). Further calculations, taking 
m —=2 instead of m 1-8, showed improvement in 
the combustion rate with reduction of the calculated 
loss to more nearly that given by the boiler efficiency 
test. The calculated joss is also modified in practice 
by the incompletely burnt fuel thrown out of the flame 
path by gravity or by centrifugal action, and by the | 
possibility of delayed combustion occurring in the 
boiler tubes, economiser, air heater, and gas passages. | 
The former process tends to increase the loss and the 
latter to decrease it. The nature of the problem is | 
such, therefore, that in most cases the actual operating | 
conditions are likely to preclude exact agreement | 
between theory and practice. 

From a combustion viewpoint, the only active | 
portion of a furnace is that which is occupied by flame ; | 
even 80, acertain excess over and above the flame volume | 
is desirable, to act as a buffer between the flame and | 
the furnace walls, and as a reservoir of hot gas, from | 
which heat can be drawn for ignition. The latter | 
point is more important in the case of low-grade fuels ; | 


original weight of combustible in the particle. If 6, 
is the time for complete combustion, 
@ wy ( , 9) 
i a, . | 
| 


thereby increased and the flame length reduced. 
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SWIMMING BATH AT BROCKWELL PARK, LONDON. 
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in fact, the nature of the fuel should determine the 
ultimate design of the burner and combustion chamber. 
The fusion point of the ash is often another controlling 
factor, and it is usually necessary to instal a certain 


| amount of cooling surface to ensure that the ash does 


not become molten, unless provision is made for remov- 
ing it in this condition. With coal of low volatility, 
a refractory surface near the burner is desirable to 


|conserve the maximum amount of heat, but once 


ignition has commenced there is a definite advantage, 
apart from the question of ash fusion, in maintaining 
the flame temperature as low as possible ; it is evident 
from equations (13) and (14) that the burning rate is 
The 
disposition of cooling surface in the combustion chamber 
is largely a matter of boiler design, but providing ignition 
is not retarded the maximum of furnace cooling surface 


| should be installed, and for this purpose bare boiler 


tubes provide the maximum heat absorption possible. 








OPEN-AIR SWIMMING BATH 
AT BROCKWELL PARK. 


Txoven the allegations made some two years ago 
of the dangerous condition of the water in public 


| baths were, no doubt, considerably exaggerated in 


some quarters, the fact remains that in the older estab- 
lishments there was as a rule inadequate provision for 
filtering and sterilising the water. Later examples 
have shown considerable improvement in these direc- 
tions, and in a very recent one the very complete filter- 
ing equipment is reinforced by a method of circu- 
lating the water which should prove of great benefit. 
The case in question is the London County Council 
open-air swimming bath for the Borough of Lambeth 
at Brockwell Park, London, S.E.24, which was opened 
in July last. The account of this we now give is 
illustrated by Figs. 1 to 5,on Plate XLI, and on this page. 

As will be seen from the longitudinal section and 
plan of Figs. 1 and 2, the actual bath is surrounded 
by a wide pavement in which there are a number of 
flower beds, an arrangement which is a marked improve- 
ment on the old type of narrow gangway flanked by 








| 
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dressing boxes. The bath is rectangular in plan and 
is 165 ft. long by 90 ft. wide. It is 2 ft. 6 in. deep 
at the shallow end and 9 ft. 6 in. deep at the outlet 
pipe at the deep end. The capacity is 600,000 gallons. 
The bath is entirely screened, a large building being 
situated on each side of the enclosure, these being 
connected on the south by lower buildings containing 
the dressing cubicles and on the north by walls backing 
two raised terraces for spectators, who enter from 
the Dulwich-road, the main entrance for bathers being 
in Brockwell Park on the south side. 

The central building at the north side, seen in Fig. 1, 
is a café, 50 ft. by 20 ft., to which access may be had 
by both spectators and bathers. That at the deep 
end is the filter-house, and is faced at the shallow end 
by a building containing a committee room, staff mess 
room, store, &c. The building on the south side 
contains the bathers’ entrance and pay box, &c., the 
latter opening into the corridors containing the dressing 
cubicles. Three sets of lavatory accommodation are 
provided with access from the corridors, bath pave- 
ments and spectators’ terraces, respectively. Exami- 
ning the plan of the southern portion of the buildings 
it will be evident that bathers can only reach the 
bath from the dressing cubicles by passing through a 
wading pool, the shortest way across which is 8 ft. 6 in. 
The water in the two pools, one being provided for 
each sex, is maintained at a depth of from 3 in. to 4 in. 
by sprays from the side walls, which cover the full 
area so that they cannot be avoided. The water is 
kept in constant circulation, being returned to the 
suction side of the filtration plant. The equipment of 
the bath comprises a 5-m. diving board and 3-m. 
and 1-m. fixed and spring boards, as well as an ordinary 
spring diving board and chutes for adults and children 

The new circulating feature previously alluded to is 
shown in Figs. 4 and 5, on this page, and consists of a 
trough extending for the full width of the bath and 
situated at the water level at the deep end. The 
trough will be readily recognised in Fig. 4, but it 
must be understood that the water level is not raised 
to cause a flow over the lip. The surface water for 
a depth of 12 in. passes into the trough through a 
large number of narrow vertical slots spaced equally 
on the front of the trough for its whole length. The 
water in the trough is drawn off through the sloping 
pipes seen at its bottom left-hand corner. These pipes. 
as shown in Fig. 5, are spaced at intervals of 6 ft. 
and are connected to a horizontal main which is in 


| turn coupled to the main suction pipe of the filtration 


plant. The top water withdrawal is continuous and 
keeps the surface clear of all floating matter, such 
as dust, soot, or wind-blown leaves. The general pipe 
lay-out is shown in the inset, Fig. 3, Plate XLI. 
The main suction pipe opens into the bath at its 
deepest point, a shallow pit covered by a grating being 
situated some 22 ft. from the end wall, as indicated in 
Fig. 1. This pipe is 14 in. in diameter and is joined 
by the main scum-trough suction pipe, which is 7 in. 
in diameter. The valve arrangement at the junction 
permits adjustment of the relative rates of withdrawal 
from the bottom of the bath and the scum trough up 
to 50 per cent. of the total circulation through the 
scum trough. It may be noted that the whole of 
the 600,000 gallons of water in the bath can be passec! 
through the filtration plant in five hours. 


(To be continued.) 








British InpUstTRres Fair.—We are informed that 
943,352 sq. ft. of space has already been let in connectior 
with the British Industries Fair, which is to be held from 
February 21 to March 4, 1938, at Castle Bromwich, 
Birmingham, and at Olympia and Earl’s Court, London 
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THE ANALYSIS OF ELASTIC 
STRUCTURES.* 


By E. H. Bateman, M.A., A.M_Inst.C.E., 
A.M.L. Struct.E. 


I. The Deformation Energy Method.—{a) If a load 
P acting on an elastic structure produces a deflection A 
in the direction of action of P, 

aw 


oP’ 


where W is the strain energy of the structure, and | 


conversely the force required to produce this deflection 
18 


P 6 Ww 
yt 
Now if 
U=W — PA, 
4 and P may be found from the equations 


gU- Gi 
aP 

respectively. Similarly, if U = W—M@, where M 

isan applied moment and @ is the corresponding angular 

deflection, @ and M may be found from the equations 
U 

)M 


eu 
= 0, i— 0, 
and =~ 


= 0, and ¢ 5 0. 


oS 





iB) 


Then, if 
U=W a=FAa ZMO... &. (1) 

the stresses and deformations in the structure can be 
found by equating to zero the partial differentials of U 
with respect to the unknown variables. Stated in this 
form the principle of least work is applicable to struc- 
tures in which the stresses are statically determinate, 
as well as to statically-indeterminate structures. 

(6) A number of structures of importance in 
engineering practice are formed of units or members, 
each of which may be subjected to direct stress, torsion, 
shear or flexure. The strain energy in any member 
due to a direct load P may be expressed in either of the 
alternative forms }$ A P*, or 4« A’, where A is the 
deformation produced by the load P, and y = AP, 
or P=xA. The effect of torsion can be expressed 
in similar forms and, if necessary, expressions may be 
found for the strain energy due to shear, though this 
effect can usually be neglected. 


ne . : M?ds . 
The strain energy of flexure is |-; =I’ where M is 


the bending moment at any point s, and ETI is the 

flexural rigidity. In the case of a straight bar AB 

of uniform section loaded by transverse forces, this 

integral can be expressed in terms of the end moments 
and the end fixing moments,} thus 

, l f . > " 
W éEl° ) (Ma— Fa)? — (Ma — Fa) (Mp— Fp) + 
(Ms — Fa? } + € (2) 


where M, and M, are the moments shown in Fig. 1, 
and C is independent of M, and M,. F, and F, are 
the fixing moments at A and B which the applied loads 
would produce if the ends of the bar were fixed in posi- 
tion and direction before the application of load. 
F, and F, are measured in the direction of M, and M,, 
so that a downward load on the bar produces a positive 
fixing moment at A and a negative fixing moment at B. 
In Fig. 1, A’ B’ represents the position of A B before 
the application of load. The end angles, @, and 6, are 
taken as positive in the direction shown, while ¢ is 
measured in the opposite direction. Thus 
(Ap — Aa) 
aos —S— 

where A, and 4, are the deflections of A and B, 
respectively. 

W can also be expressed in terms of the end angles 
instead of the end moments as in equation (2). Thus 
the end moments and angles are connected by the 
relations 


M, = F, + o>: . (204 + On +3 @), | 
. , 2EI ; pe > OD) 
Ms F, + —* (2 03 + 04 + 3 ), 


and ifa 


6, + ¢, and B = 6, + ¢, 
W = JM,da+ [Mp08+C, 








= F,z.a+ 2El. (2a+ B8)da+ Fs. B+ 
i 
oT r 
=a . (28 +a) B+, 
_F ere) | a 
F,.a + Fa-B + —— . (a? + a8 + B2)+C 


* Paper read before Section G of the British Associa- 
tion, at Nottingham, on Thursday, September 2, 1937. 

t E. H. Bateman, “ The Strain Energy of an Elastic 
Bar,” Phil, Mag., December, 1933. 
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| loading may be taken into account by writing Ry . A, + 


F, (Os . 4 ¢) a Fx, (63 % 3 ¢) 

2EI , 

T (Oa + OF + (On + $) (On + $) 
+ (Og + ¢)} +C ° o & 

Using the equations (3) this expression for W may be 
written in the alternative form 

; W = Ma (8, + $) + Mp (On + $) 
eET (Ma — Fa — (My — Fa) (Mu — Fs) 


+(Mp—Fs¥}+C . . (5) 

(c) In dealing with problems involving flexure, 
the term P A in equation (1) requires to be amplified, 
since the load P might not be applied at the points 
where it is most convenient to measure the deflection A. 
Thus, for example, in considering a member AB 
(as in Fig. 1), the deflections A, and Ay, at A and B, 
are required, while transverse loads may be applied 
at any point or points. Any form of transverse 


Ry . Ag for > P A, where R, and Ry are the reactions 
which the applied loads would cause at A and B if 
the member A B were simply supported at A and B. 
R, and R, are taken as acting in the same direction 
as the resultant of the applied loads. 

(d) The three expressions for the strain energy given 
in equations (2), (4) and (5) enable most problems 
involving the analysis of structural frameworks to be 
easily solved. In some cases where a framework 
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_'s 
6EI° 
+ (M + Fea}? } + Cy. 


Wea = — M(0c + $s) — { Fac?— Fac (M+Fos) 


Then, since ¢, = i’ and ¢, = — 
1 


1,1 I 
vawm.a. (= ;) . 
(-+ 7 6E1° 


3 
iy 
{ Fac (M — Fea) + 


ls 


(M — Fea) — 58). { (M+ Foo? - 


Fo (M+ Fen) } — Ro. A + const., 
where Ro = Rea + Res. 


The solution is given by the two equations 





0U 0U 
x, = 0, a = 0, 
’ OM oa 
i.e., 
i+ l f » vt 
Oe 44.8 —._ 5+ 2M — Fe 
it, éer (Fact % ca), 
ly , . 
TEL 12(M + Fes) — Fae 
o=M. at 2 Re 
and eliminating M, " 
h+h Reo 2 Fea — Fac 
4. Lt, ser “fe - — war . 
2¥Fcn— Feo , 
6EI ae 


This gives the deflection at any point of a simply- 
supported beam loaded in any manner. Thus, for 
example, if the applied load is a single loadgP at C, 


Fig.4. 
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is strained by applied loads (but not applied deflections) 
the expression in equation (2) affords the most conve- 
nient method of determining the stresses, and has 
been used by the writer elsewhere.* The expression 
in equation (4) was first published by the writer in 
October, 1936,¢ and the complementary expression in 
equation (5) is given here for the first time, although a 
somewhat similar method was suggested by the writer 
in 1935.t The method of analysis based on these two 
equations (4) and (5) has been called the deformation- 
energy method to distinguish it from the earlier forms of 
strain-energy analysis. The two simple examples 
which follow are given to demonstrate the scope of 
these two expressions and to illustrate the type of 
problem for which each is the more suitable. 

(e) Consider, for example, the deflection at any 
point of a simply-supported beam A B loaded in any 
manner, as in Fig. 2. The moments at A and B are 
zero, but not the end angles, and the expression for 
the strain energy given in equation (5) is the more 
convenient. Taking the two sections AC and BC 
as separate units, the value of U may be written, 


U = Wact+ Wes— (Rea+ Rep). A 
and writing Mc, = — Mcp = M, say, 


I /_" , 
Wac= M (Bc + $1) — ty { Fac + Fac (M — Fea) 


L (M F sc? } + C,. 





* E. H. Bateman, ‘“‘ The Strain Energy Method in 
Elastic Network Analysis,’’ Phil. Mag., May, 1934 ; “* The 
Stability of Tall Building Frames,”’ Inst. C.E., Selected 
Engineering Paper, No. 167, 1934; “‘ The Open Frame 
Girder,”’ Inst. C.E., Journal, November, 1935. 

+ E. H. Bateman, “‘ The Stress Analysis of Continuous 
Frames,” Journal Inst. Struct. Z., October and November, 


1936. 


Ro = P, and the fixing moments are zero, giving 
eg ae 
SEI (+4) 
a with a uniform load of intensity p over the whole 
am 


(ly + t “ , 1? 
Ro = m+ ; Fag = — Pu ‘3 -¥" 
> p 1,? 
Fon = — Fac = ——; 
CB Fxo 12 , 
giving the deflection 
aa Pi. phils 19+ 1? 
6EIL ' 4E1° G+, 


(f) The inverse problem of finding the deflection at 
any point of a fixed-ended beam loaded in any manner, 
as in Fig. 3, can be found by using the expression for 
the strain energy given in equation (4). 

To find the deflection at C, the beam is divided into. 
two sections A C and C B, as before, giving 

U = Wac + Wor — (Roa + Rep). A. 
Here, 6, = 6, = 0, and using equation (4), 
Wac = Fac. $; + Foa (00+ $1) + aK 
1 


{12 + oy (Oc + $1) + (Oc + $4)*} 
Wes = Fac. $2 + Fos (8c + $2) 4 2k: - 
2 
id,” + be (Oc + $a) + (Oc + $2)*}. 
After making the substitutions 





+ E. H. Bateman, “‘ The Displacement and Deforma- 








tion of an Elastic Bar,”’ Phil. Mag., May, 1935. 
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~i = 5° 
and 
A 
== Fe 
2 
the solution is given by 
0U_ 9U 
=a SES ze C= GY, 
00, oA 








070 
: = i 
2FI fs, 34 PEI 
0 Fon Fon i, | 20, =~ i 
3A 
A. 
Cede 
2 (F ne Fea) (Pm F ep) 
i l, 
2EI z 64 2E!I 63 
Tj ° {3 6. i, r i? . { 30 i, }. 
and eliminating @,, 
(l; a R« (Fea Fy p) (ly i) 
: Ll 
° 12, 3} ) ie 2EI 
Fact Fea , , Faet+ Fo , 
) } he, ) } ee, 


Chis gives the deflection at any point of a fixed-ended 

beam loaded in any manner. For example, with a 
single load P at C, R, P and the deflection is 

P 1,° t,° 

SETQ, + ty 

while with a uniform load of intensity p over the whole 

beam } 


) l . pil,* 
nou tit, v, Fa = 3 
2 Ms 2 
Fop F x a , } 
and the deflection 
Sadan 1,3 ly? p. bls — AP, 
GET +4, ‘ SETG,+ 1) 


(g) From these two examples of a simply supported | 
and a fixed-ended beam, it appears that, in general, the 
choice of working with end moments or end angles 
depends on whether the number of unknown moments 
is less or more than the number of unknown angles. 
In some problems where the number of unknown quan- 
tities is small in either case, as, for example, in a portal 





TABLE III 
My. M Mn Mr Mr Ma 

} 10-58 rad 

b 4 44 23-02 52 

5 6°o2 27-54 7°25 

‘ 7°25 27-54 6-52 

, 6-52 25°02 44 
" » 44 10-58 
ry 8°33 

“= 15-00 HOF 

” 6-07 12-22 , 
lo OS 10-55 OO 

ll. OO 1-55 5°55 
12 ) 12-22 6-7 
13. 6-67 15-00 
14. 8-33 
s 10 10 “0 40 4) 4 
Ss 4 ! ‘ ty ‘ " 
s 1 o-4 o-3 o-3s o-7 2 
Na 0-1 ol 0-2 oe? 0-1 
Ss 71 11-4 13-¢ 20-9 26-5 -7-1 





frame, the use of end moments is to be preferred if 
the object of analysis is to determine moments and 
forces rather than angles and deflections. Similarly, 
the use of moments may be preferred when the number 
of unknown quantities, though large, is approximately 
the same by either method. 

A problem of considerable practical importance is 
that of the type of framework shown in Fig. 4. Here, 
if changes in length of the members are ignored, as 
they may be without great loss of accuracy,* the 
number of unknown quantities (2 m A), using 
moments, or (» +A), using angles, where m is the | 
number of members, n the number of intersections, and 
h the number of sidesway deflections; the analysis 
is therefore shorter if conducted in terms of angles. 
This problem has been discussed by the writer else 
where. | 

Il. Remainder Distribution.—(h) The application to 
structural problems of the method of analysis outlined 
in Section I, results in a system of simultaneous | 
equations the solution of which can always be found | 


is 


by the method of Remainder Distribution recently | been found to be unnecessary, and in the form of | 


developed by the w-iter. This method, introduced | 
in a paper read before the Institution of Structural | 
Engineers in November, 1936,+ has been successfully | 
applied to frameworks of the type sketched in Fig. 4, 
and to continuous beams, open-frame girders, and 
triangulated frameworks with 
members. 

(*) The original method may be explained by refer- | 
ence to Table I, which shows an approximate solution | 
of the four equations 


statically-redundant | 


* E. H. Bateman, ‘* The Effect of Longitudinal Strain 


in the Members of an Elastic Network,’ Phil. Mag., 
January, 1935. 

FE. H. Bateman, ‘‘ The Stress Analysis of Continuous 
Frames,"’ Journal Inet. Struct. E.. Oct. and Nov., 1936 
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4 My + My — 300 = 0 
Ms + 4Mc + Mp — 300 = 0. 
Mc + 4Mp + My = 0. 
Mp 4 Meg : @. 


This example is taken from a short article on Remainder 
Distribution, recently published in EnGrNgERine.* 
The above equations give the relations between the 
unknown moments in a continuous bam A BC DEF 
on supports at the same level, the spans being each 


| of unit length with a load of 1,200 units on the span 


In the Table the coefficients of M,, Mo, &c., in the 
four equations are displayed inorder. These coefficients 











when the value of each of the moments is zero. The 
first operation is to divide each original remainder 
by the corresponding primary coefficient. The quoti- 
ents, with sign changed, are tabulated as initial partial 
solutions and these partial solutions are used to calcu- 
late the next series of remainders. The remainder R, 
in each equation balances the product of the primary 
coefficient and the corresponding initial solution, so 
that the remainder R, in each equation is the sum of the 
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| in that equation from — 300 to — 220, which gives a 
| value of 60 for the first partial solution of My. This 
partial solution is then used in the estimation of a 
first partial solution for M,. The initial partial solu- 
tions together with the original remainders are used to 
calculate the next series of remainders. Thus the four 
equations can be solved in a few minutes without using 
a slide rule, and the rate of convergence, a8 compared 
with the earlier method, has been approximately 
| doubled. 
| (k) The very simple example worked out above is 
|hardly sufficient to establish the value of Remainder 
| Distribution as a method for the rapid solution of any 


Tasce I. | type of simultaneous equation system arising out of a 
——.-- | problem of structural analysis. A more complicated 
Mp. Mc. Mp. | Mr. Ro. Ri. Ro. R3. |example has therefore been worked out, and the 
problem chosen is one which has recently been solved 
4 1 —300 | 75 —18-8 | 9-4|by Mr. H. J. Hopkins, using another method.* This 
= He v3 P seni. agp 
1 4 l —300 , 75 —37-6 9-4) is the case of the continuous girder of seven spans, 
! 4 1 0 75 | -—18-8 | 14-1 ig mg gee 8 : Pe 
i 4 0 o | —18-8 | 4.7 | Sketched in Fig. 5. Each span carries a uniform 
_ - - —_—___________ | load of 0-5 ton per foot, and there is an additional load 
75 75 0 0 First Partial Solution 8;  j|of 1 ton per foot on the span EF. The flexural 
—18-8 ,—18-8 18-8 0 Second ,, * So ar aa “ . . 
“7 9-4 4-7) 4:7 Third —— - rigidity is constant (E = 13,400 tons per square inch ; 
—2°4 | —2-4 | —3-5 |-—1-2 Fourth ,, a Ss I = 490 in‘*.), and each support sinks 0-001 ft, for every 
rT aa sal aal. rrr ba of load carried by it. 
oe. a. Im .. Approx. Final Solution. | The deformation energy of the whole system can 
are divided into two groups, primary and subsidiary, | be written down by the method of Section I, thus 
the primary coefficients being those of M,, in the first U Was + Wa Wan 
| equation, M,, in the second equation, and so on. | ee in i Re Au 
Under R, are tabulated the remainders in each equation | BA Ag? + BA An? ~ t BAAW 


| Since the strain energy vested in a support is $ X 4, 
| where X, the unknown reaction, is AA; here, if X is 
in tons and A in feet, A= 1,000. Ra, Rg, &c., are 
the reactions which the applied loads would cause if 
each span were simply supported. 

Using the expression for W given in equation (5) 


Wan = Map (O,+ $;) Mapa (O0n+ $1) — arn 
Wac Muc (63 $2) + Meg (06+ 2) — Wee, 





SOLUTION OF A CONTINUOUS BEAM BY REMAINDER DISTRIBUTION. UNITS IN TONS AND FEET. 




















entered in the second equation reduces the remainder 


Remainder Distribution in the 
ENGINEERING, 


* E. H. Bateman, 
Analysis of Indeterminate Structures,” 
vol. exliii, page 571 (1937). 


Xa Xp Xc. Xp Xx. Xr. Xe. Xa. Ro Rj. Ro. | Rs. Ri 
8°33 15-00 6-67 231 —6o 26 3 1 
6-67 |—12-22 | 5-55 406 -12 13 o 0 
5°55 |—10-55 5-00 | 616 —241 -Y ~1 0 
5-00 —10-°55 1,154 343 —4 4 | 0 
5°55 6-67 v44 156 6 > ‘ ” 
—15-0 8-33 231 73 7 S 2: 2 
-1%) a aa 300 - i7 7 - 0 ~ 9 | 0 
100 675 —42 —{) 0 | 0 
100 825 —31 1 1 } 0 
—100 950 6 a9 — Uh) 
—100 1a 6 3 0 | 0 
—100 1,725 ~157 16 0 i 0 
—100 675 35 7 0 j 0 
J ; _ =, See ss —100 300 33 5 2 0 
» 8 8 i) 20 20 5 3 First Partial Solution 
Os 1 0-4 Ol -~0°5 -—2 1 0-7 Second 
0-10 0-038 —0-06 —0-O2 0-40 0-02 0-10 Third 
0-01 0-01 0-01 —0-03 0-03 —0-04 0-04 0-01 Fourth 
2-41 7-04 8:41 8-81 19°61 18-36 6-06 2-41 Final Solution 
subsidiary coefficients each multiplied by the corre- | where 
ponding initial solution. The final value ofeachun-))) 4 iy ete ee ae 
known quantity is the sum of the respective partial | "** ~ 7 —] ' “ fxn— Fan? — (Map— Fan) (Mpa—Foa 
| solutions. } ™M Feel ie 
(j) In the original method outlined above, the — colt, : 
| degree of accuracy required in the final solution must | Now My, =0; also My, + Myc = 0, and writing 
Tasre Il | Max = — Mac = My 
Was + Ware 4 Mp (¢,— $2) + Me (d.— $5) 
Mp. | Mc. | Mp. Me. | Ry R, R, R;. | Ry. | Wan — Wee 
| But 
. i il ro (A Ax) (Ac— As) 
4 1 | _s00 sO 56 | O-5& 0-2) %; - > » db: - F] * 
l 4 1 — 300 0 3 |-0-1 0-1 1 2 
l 4 1 0 15 1 0-4 0-1 | &e., hence, 
1 . 0 v0 -1 0-1 —0-1 
: nlemmntaen | Be Mat — 28 + dn (* + 4) ~ Be) ~~ eda = 
so | 60 20 5 First Partial Solution 8; | i L l, l, 
20 5 3 -1 Second 9° S2 2 2 
1 0-5 0-1 | 0-3 | Third &; Rg Ap + § AAG+ AASB 
—O-1 0-1 0-1 ) Fourtt Ss | . 
De ( ou th : _ iets M, é, An rv l , ‘) 4o\ Re dc 
8-9 64-6 |—-17-2 4°53 Final Solution. ! I, ly l; I; 
arke ‘ ~ <— $A A? 
be maintained throughout the calculation. This has | 4 - , Ap) 
Mp | 7 Ap Gj j ) E} —-RpAp 
distribution now suggested only one significant figure a 3 ‘ 
is retained in each partial solution. This shortens the , 4 A Ay? ; 
arithmetical work very considerably and also permits | oan d Fay? + Fan (Mp— Fua) + (Ma— Fra?’ > 
a more flexible procedure, giving a higher rate of 6ET | 
convergence. Table II gives the solution of the same | le { (Mp-- Fpc}® + (Mp + Fac) (Mo— Fen 
problem by the modified method of Remainder 6El 
Distribution. / | L (My Fcs)* \ 
Here the first partial solution for Mz is the pemnannten | j 
— 300, in the first equation, divided by the primary a { (Mc+ Fen + (M+ Feo) (Mp— Fp. 
coefficient 4; the quotient, with sign changed, being 6EI | 
; ‘4 2» i ific ig » i De i ’ > ) 
80 if only one significant figure is used. This value, (Mp— Foc} }... &c.. + const. 


* H. J. Hopkins, “‘ The Solution of Continuous Girder 
by the Relaxation Method,"’ ENGINEERING, vol. exi 
| page 469 (1937) 
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The solution is given by six equations of the form Thames Catchment Area for use in an adjoining catch- 
ev : : : éU | ment was regarded by the author as significant. Water 
au © and eight equations of the form=< = 0-| authorities had long since given up the idea of sterilising 
The general form of these equations is shown by the | their catchment areas and were now reconciled to the 

aU aC.C” | fact that pollution would occur. Under changed con- 
0, and - - salem ©, | ditions, treatment of such waters had become the 


, . : ol 
two int-rmediate equations = 
Cc . . . 
| general practice, as the bacteriologist could now detect 


My 


us 
rer 7 ls Mu — 2 Mc (lg + 45) — Uy Mp contamination which, previously, was not revealed by 
An 1 1 he analysis. The second schedule of the 1932 Act de- 
6EL 47 ~ Ac (; j ) +S | | tailed, for the first time, the prohibition, regulation 
+ le (Fre o Oiiaho ly Fo- Fo ) and control of the deposit or disposal of waste materials. 
M bo all M In the absence of any standard of quality for drinking 
rT) —— + Me (; + — ) —-— Ro + Ado, | water, many industries had resorted to localities where 
l & |, ts soft or hard water was obtainable for the processes 


which apply to any continuous girder of uniform section | involved. Large industries requiring a million or 
on elastic supports of similar flexibility. For a beam | more gallons a day at the cheapest rate presented 
on rigid supports at the same level, we may write |, problem for the water authority, but many only 
X = A4, and make A very large. In the problem | required water for condensing or cooling, and crude, 
under discussion salt or impure water might serve their purpose. One 
Tan—~ 2B | enterprising water authority catered for the supply to 

’ é j |a large firm by replacing the water abstracted from a 

and entering the appropriate numerical values, the | canal with chlorinated effluent from their sewage- 
two equations become | disposal works. This example indicated the close 
0 = 5-44 Mx, + 23-92 Mc + 6-52 Mp |relation between water supply and sewage disposal. 
+ 6-67 Xp — 12-22 Xo + 5-55 Xp + 406, | The use and re-use of water, before it was finally dis- 


? Pee. Ro = $(P2!y + Ps4y) 


charged to the sea, was a matter of concern to planning 


. $-@0 My ~ 18-38 Me + 6°65 Mp ~ 100 Xe + . el authorities who could together work towards a common 
The solution of these two equations by Remainder | end. Water authorities were justified in seeking to 
Distribution is shown in Table III, the main part | cojject and to supply pure water without treatment, and 
of which contains the numerical details of the fourteen | time would show how long they would be able to rely 
equations containing the relations between the unknown | on reservoir storage alone. Water engineers were at 
moments and the unknown reactions. The procedure | one time very hostile towards trees in their efforts 
is similar to that described in Section IT (7), and each to conserve the rain water in their catchment areas, 
partial solution is tabulated to one significant figure. but this was a mistaken idea, because trees reduced 
The first set of partial solutions has been estimated | evaporation and their presence was beneficial. The 
by proceeding systematically from My, to Xy. The | water engineer could now look to his planning authority 
remainders R, calculated from the first partial solutions | fo, that support and sympathy which would smooth 





show a greater diversity than the initial remainders, | 
and the next stage in the solution has been open 
by distributing the largest remainder in this group, 
that is the value — 343 in the fourth equation. Simi- 
larly, the third stage in the solution has been opened 
by distributing the remainder 26 in the first equation 
and the remainder — 37 in the sixth equation. If 
greater accuracy were required in the results, the 
original coefficients would have to be calculated to 
four significant figures, but it has not been thought 
worth while to do this since the moment of inertia 
of the beam is given only to three significant figures. 
There are a number of ways to the final solutions ; 
thus, for example, referring back to Table II, the first 


solution = might have been taken as 70 instead of 


80; it is therefore unlikely that anyone working the 
same problem on different occasions would ever do it 
in exactly the same way, but this does not affect the 
ultimate results. It is also unlikely that anyone would 


away many of the difficulties besetting his path. 
WEATHER AND WATER Suppty. 


In the second paper, by Mr. E. G. Bilham, the author 
said that one of the most striking facts which emerged 
from a study of the British Rainfall Association’s 
statistics was that the majority of recent years had 
shown a rainfall in excess of the standard average. 
During the last 37 years only six had yielded less, 
while 30 had yielded more than this standard average. 
Past records indicated slow changes of a cyclical 
character in rainfall which, during the period 1877 to 
1921 had, for England and Wales, averaged 34-77 in., 
but, for the period 1896 to 1930, was 36-29 in., an 
increase of more than 4 per cent. Even the past ten 
years, which included the severe drought of 1933-1934, 
showed an excess of 6 per cent. over average. In the 
five years beginning 1854, rainfall over England was 
abnormally low ; but since 1891 we had not had more 
than two successive dry years. The recurrence of a 





go through a calculation of this kind, with or without 
a machine, without making an arithmetical slip. This 


drought period like that of the ‘fifties of last century 
would cause grave concern to water undertakers of 


is immaterial since any errors found by substituting to-day. The public in general imagined that the water 
the final values in the original equations can be inde- | supply derived from streams varied to the same extent 


pendently distributed without checking every stage of 
the calculations. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


(Continued from page 606.) 


(x Thursday, November 18, morning and afternoon | 
meetings were held under the auspices of the British | 
Waterworks Association, and of the Institution of 
Municipal and County Engineers. At the first, in the 
morning, two papers were taken, one being entitled | 

Town Planning and Water Supply,” by Mr. G. H. | 
Thistleton-Dyer, M.Inst.C.E., and the other ** Weather | 
and Water Supply,” which was by Mr. E.G. Bilham. | 


i 
Town PLANNING AND WATER Supp.y. | 


In the first paper, Mr. Thistleton-Dyer said that he | 
regarded the Tewn and County Planning Act. 1932, as | 


as the rainfall, but water engineers knew better. The 
run-off data obtained from regular gaugings at Tedding- 


| ton on the Thames showed, when statistically analysed, 
}a close correlation with rainfall figures; and recently 


published results for the River Severn, where the run-off 
was greater, were in close agreement. Under normal 


| conditions the percentage run-off was about 50 for the 
| Severn and 36 for the Thames, but, for a rainfall 


30 per cent. below normal, the corresponding per- 
centages were 42 for the Severn and 28 for the Thames. 
The loss was very nearly the same in both, although 
rainfall was decidedly greater in the Severn basin. 
That simply meant that the more water was thrown 
upon the land forming the drainage basin, the more 
moisture was added to the air passing over the area, 
though it was found necessary to take temperature into 
account in the Vyrnwy area when studying variations 
there. The special feature of the 1932-1935 drought 


|was the unprecedented shortage resulting from the 


driest periods, in which sense it was a record-breaking 
drought. A figure of 80 per cent. of the normal had 





having widened the scope for planning over the whole | heen the percentage adopted by water engineers as the 
country, calling for the co-operation of water autho-/| rainfall of the three driest consecutive years, when 
rities in many directions ; and considered that a water estimating the reliable yield of a catchment area, and 
planning, or regional committee, working with a/| results indicated that that was very close to the truth. 
planning committee, presented an ideal combination. | Fundamentally. it was the loss by evaporation, and by 
The aim of the planner was to secure grouped develop- seepage, which was of the greater importance ; and these 
ment of a countryside free from sporadic intrusions on | Jogses could only be studied by comparing accurate 
grounds both of economy and amenity, since a piped | yalues of rainfall with accurate values of run-off. 
water supply must eventually involve provision for | . : : . a“ 
sewers and sewage-disposal works, and agriculturists | Water Surrty ror Greater Lonpon. 
were demanding piped supplies, mainly for dairies. } At the Thursday afternoon meeting held under the 
Modern roads, houses and factories constituted | auspices of the British Waterworks Association, Mr. H. 
impervious areas, and rain falling on such areas was | Dewey, of the Geological Survey and Museum dealt with 
piped away. Water accumulating on low-lying areas | the ‘* Possibilities of the | ower Greensand as a Source 
was now drained off and, ultimately, the land was|of Water Supply for Greater London.” The author 
deprived of much of the rainwater which, hitherto, had | paid a tribute to the thoroughness of Joseph Prestwich’s 
replenished underground sources. inquiry into the whole matter in his work, The Water- 
The fact that the Thames Conservancy had success- | Bearing Strata Around London, and to the manner in 
opposed proposals to abstract water from the | which he arrived at the effective contributing surface. 





The lowest levels had been found to lie in the valleys 
traversing the formations, and Prestwich reached the 
conclusion that 60 per cent. of the rainfall was abserbed 
and that the potential yield from the Lower Greensand 
might amount to some 30 or 40 million gallons daily. 

Subsequently, investigations tended to invalidate 
these conclusions, owing to the fact that the Lower 
Greensand did not extend beneath the Metropolis, 
but a basis for estimating supplies was provided by 
the figures and quantities quoted. The lithological 
nature of the Lower Greensand had an influence on 
the yields of water and, dealing with the South-of- 
London area, it was found that the Folkestone beds 
yielded large quantities, and the Dorking Water Com- 
pany’s wells had water rising to surface level. Similar 
conditions prevailed elsewhere, and at Farnham a 
supply of 540,000 gallons in 24 hours for 7 days’ 
pumping was recorded. North of London, in Bedford- 
shire, the Woburn sands yielded good supplies of pure 
and soft water, though occasionally iron in solution was 
apparent, and sometimes the water was strongly 
chalybeate. Hertfordshire and Buckinghamshire were 
not so fortunately provided with water from the Lower 
Greensand. 

The Lower Greensand in Bedfordshire contained 
enough brown oxide to make it worth while working 
for iron ore, and in some parts the iron ore was in the 
form of ochre tending to produce ferruginous water. 
Deposits of Fuller’s earth tended to hinder the flow of 
water in some parts of the Woburn sands, There was 
a wide area under Central London where the Lower 
Greensand was not present. On the north-west and 
west, prospects were somewhat vague, owing to the 
gault covering preventing the entry of rain from the 
surface, and in other parts the ingress of sand or of 
salt had affected supplies. As an auxiliary only, the 
author considered the Lower Greensand to be a possi- 
ble source of water supply for Greater London. 


CORROSION OF WaTER MalIns. 

Immediately following the foregoing paper, a dis- 
cussion was opened by a contribution by Messrs. 
W. H. J. Vernon, D.Se. and F. Wormwell, Ph.D., of 
the Chemical Research Laboratory, Department of 
Scientific and Industrial Research, on ‘“ Some 
General Principles Involved in the Corrosion of Water 
Mains and Services.’’ Corrosion generally being a 
complex subject, the authors said, required a know- 
ledge of local conditions as well as an understanding 
of corrosion mechanism. In devising methods of 
prevention it was important to distinguish the anodic 
and cathodic components of the main reactions. In 
the case of water mains, the rate of oxygen supply and 
the nature of the corrosion product constituted the 
most important factors external to the metal. It was 
beyond the province of their survey to discuss methods 
of protection which, up till the present, had been of 
an ad hoc character, but they considered that there 
was a field for systematic research. Reference to the 
principles developed, mainly by Tillmans in Germany, 
and by Baylis in America, in regard to the precipitation 
of protective coatings from natural waters, led to the 
use of the term “ aggressive carbon dioxide,” coined 
by the former, to represent the excess which caused 
the water to attack calcium carbonate and thus to 
prevent the formation of protective layers on the iron. 
Baylis, describing how water in Baltimore had been 
successfully treated by Tillman’s methods, got out 
typical curves to connect the determined pH of the 
water with the total alkalinity in terms of calcium 
carbonate. This method failed at Perth, Western 
Australia, owing probably to the high concentration 
of chlorides in the water—an unusual case, 

The increased use of cement linings for water mains 
was to be encouraged, but some caution was necessary 
in the case of certain waters which were aggressive 
towards cement. Special resistant cements were now, 
however, available. Corrosion by soil was considered, 
in essentials, to be merely a special case of corrosion 
by water. Stray currents from electric railways, &c., 
might stimulate the normal anodic attack, driving an 
excessive amount of metal into solution, but sub- 
stantial corrosion could occur without such artificial 
stimulation. Cast-iron mains underwent graphitisation, 
which was prone to occur in soils rich in sulphates, and 
bacteria were also found to play a part in this process. 
Laboratory work could usefully determine over what 
range of conditions bacterial mechanism operated. 

THE DesicN oF SEWERS. 

Concurrently with the foregoing, meetings were held 
on Thursday, November 18, under the auspices of the 
Institution of Municipal and County Engineers. The 
first paper taken in the morning was by Mr. W. M. 
Ogden, A.M.Inst.C.E. This was entitled ** The Design 
of Sewers,” and was awarded the fourth prize in the 
Congress for open competitition. In opening, quoting 
from Gibson’s Hydraulics, Professor Lee, and other 
authorities, the author expressed the opinion that 
the laws governing the flow of sewage in pipes were 
very complex. Kutter’s formula had been generally 
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accepted, but he considered the simplest and most 
accurate to be that due to Chezy. Lee’s formula was 
derived from experiments, but should be used with 
caution as in the case of sludge the viscosity and 
density must be determined. Dealing with gradients, 
he had found that trunk foul-water sewers, 9 in. 
diameter, draining large tracts, could be sloped as 
little as 1 in 500. Contrary to general belief, a larger 
sewer had a higher self-cleansing velocity than a smaller. 
The power to transport solids varied as the square 
of the velocity, but the ability to pick up solids varied 
as the sixth power of the velocity. Gibson's figures 
were useful in illustrating clearly the desirability of 
steady and uniform transportation of solids in order 
that sewers should be free of trouble. At slack gradients 
the use of spun-concrete pipes in long lengths was very 
advantageous, their self-centring joints making a true 
bore and their interiors having a hard, smooth skin. 
Ventilation was most desirable but the efficiency of 
stench pipes was grossly overrated, unless these were 
provided with fans or other extractors. 

Infiltration of ground water was a serious problem 
in many towns and could not be dissociated from 
outfiltration which caused pollution of the ground. 
In Salford it was estimated that infiltration amounted 
to 16 per cent. of the dry-weather flow, varying with 
rainfall and with type of subsoil. The consumption 
of water per head was undoubtedly increasing and a 
figure of 60 gallons per diem was quite a reasonable 
basis for future design. 

On an average contract for alength of two miles, the 
total cost of an egg-shaped sewer with a capacity 
equal to that of a 24-inch pipe would be 10s. per yard 
greater than that of the pipe. On small industrial 
sites the whole area must be assumed to be 100 per 
cent. impermeable, but a factor of 75 per cent. was 
considered by the author to be suitable on impervious 
soils of large extent as, at the maximum intensity of 
rainfall, the sewer received that intensity. When 
dealing with factors of safety he recommended an 
increase on sewers draining steep-sided narrow valleys, 
and a decrease on flat open ground. 


Sewace aNd StormeWatTeR PUMPING. 

The second paper taken at this meeting was on the 
subject of the Design of Sewage and Storm-Water 
Pumping Stations. It was by Messrs. E. V. Bevan and 
B. T. Rees, Borough Engineer’s Department, Swansea. 
The authors recommended that designers should err 
on the safe side, where no reliable statistics concerning 
floods were available, when siting and designing 
pumping stations. They advocated so arranging 
screens that, by utilising the difference in water level 
on either side, raking could be performed automatically. 
The question of ventilation was of major importance, 
wherever men might have to work; also due warning 
should be given, by printed notices, to workmen not 
to enter certain places until the extraction fan had 
been run for a suitable period. The axial-flow type 
of pump had advantages where large quantities at 
low heads had to be dealt with. The convenience of 
remote control was considerable when electric motors 
were employed, the use of which tended to the lower 
the cost of buildings and of maintenance. 


MunNicipaL ABRODROMES. 


A paper on “ The Construction of Municipal Aero- 
dromes ” was read at the afternoon meeting on Thurs- 





ment. A special mixture of grass seed, producing turf 
of short tough grass with creeping matted roots, could 
be obtained and improved by the addition of red and 
white clover, to form a strong carpet. The cost of 
seeding amounted to 25/1. per acre. Drainage, as 
generally employed in agriculture, must be provided 
to enable the aerodrome to be made use of in all 
weathers. Aircraft could land and take off safely at 
30 deg. to the wind, and, from experiment, it was 
found that an aeroplane weighing 12 tons landing at 60 
m.p.h. would exert an impact pressure of 5 tons per 
square foot, this pressure being reduced by one-half 
when taxying. Reinforced concrete was satisfactory for 
landing lanes, but had a damaging effect upon shock 
absorbers, tyres and under carriages, although 
maintenance costs were practically nil. The cost 
of providing landing lanes, constructed in the most 
approved manner, amounted to 8s. per square 
yard, which, for an aerodrome of 300 acres, meant 
a total expenditure of 129,000. Bituminous  sur- 
facing had been adopted with satisfactory results 
and was a comparatively economical method, 
working out at 2s. 6d. per square yard, or, 
say, about 40,0001. for the aerodrome of 300 acres in 
extent ; but to deal with exceptionally heavy machines 
a 4-in. foundation of stone would have to be laid 
under the 6-in. bituminous layer, increasing the total 
cost to 4s. per square yard. The lighting installation 
called for neon beacons, boundary and flood lights, 
controlled from a tower, together with a wind-direction 
indicator illuminated at night and, in case of fog, 
directional beam apparatus for blind landing. As to 
the latter, the Lorenz system had proved most accept- 
able. A sum of 60,000/. had to be added to the cost of 
providing landing lanes to cover all equipment on the 
lines indicated. For maintenance, a sum of 3,000/. per 
annum was necessary, being at the rate of 101. per 
acre for the size of aerodrome under consideration. 


PERCOLATION FILTERS. 


Under the auspices of the Institute of Sewage 
Purification, on Friday morning, a paper was read by 
Mr. E. J. Hamlin, M.Inst.C.E., and Mr. H. Wilson, of 
Johannesburg, entitled ‘‘ Some Notes on the Ventilation 
of Percolation Filters.” In an attempt to establish 
technique suited to South African conditions, the 
authors had received assistance from all over the 
world. The original experiments of Frankland, which 
led to the development of biological oxidation methods 
of sewage purification, showed that renewal of air, or 
ventilation, was a necessity. The Massachusetts State 
Board of Health’s report, so long ago as 1891, laid 
down axioms which modern research and large-scale 
operation had not affected, viz. :—that the purification 
of sewage by filters depended upon oxygen and time. 
Although several reports studied by the authors 
appeared to be contradictory or incompatible, they 
were of the opinion that this was due to special local 
circumstances. In order to provide themselves with 
first-hand information and data, in view of the decision 
to reconstruct the Klipstruit Sewage Farm in accordance 
with modern practice, an offer from the Sewerage 
Engineering Company to instal a 40-ft. diameter enclosed 
filter, on the Pruss model, at this farm, was accepted 
in order to determine efficiency and to form a standard 
for comparison with the open type of filter working 
as a pilot plant, under identical conditions, with sewage 
which was probably the worst in the world and very 





day, November 18, under the same auspices as the two | 


last, by Mr. H. R. Reynolds ; for this paper a special 
prize was awarded. 

The author stated that a number of special problems 
presented themselves in meeting present-day require- 
ments of civil aviation, with the tendency towards 
greater weight, size and speed of aircraft. The aim 
of designers must be to provide safe landing in all 
weathers, by day and by night, and on this achieve- 
ment the success of civil aviation depended. To 
encourage the public to become “ air minded,” aero- 
dromes should be sited close to town centres, with 
easy road and rail communications as, in future, air 
displays and gymkhanas might rival other sporting 
events. A square of 3,500 ft. by 3,500 ft., with 
capacity for future extension, should be aimed at. 
The landing ground saould be level, but there would 
be no objection to a gradient falling in one direction, 
up to 1 in 100; this would, indeed, facilitate drainage, 
which was most important. The bearing capacity of the 


ground must be such as to permit of a loading to 5 tons | 


per square fot, after a period of damp weather, with a 
depression not exceeding 2 in. Within easy reach 
must be a supply of water, light and power. Areas 
selected should not be liable to flooding and should be 
free from dangerous air currents. To avoid smoke from 


industrial areas, the siting of aerodromes should be | 


to windward with regard to prevailing winds. Factors 
rendering sites objectionable were adjacent hills or 
high ground, chimney stacks, church spires, aerial 
masts, high-tension electric lines and telegraph wires, 
which latter could be laid underground by arrange 


septic. The filter medium, aeration tile floor, and 
| distributors, were, as far as could be arranged, identi- 
| cal in the open and enclosed filters. Sewage received 
| at Klipspruit contained the city’s abattoir waste and 
| gas liquor, brewery and yeast factory wastes, together 
| with a varied assortment of other trade wastes, and 
night soil from unsewered areas still on the pail system. 
| The main outfall sewer was 9 miles long, and, at its 
deepest point, 300 ft. below the surface, passing through 
mined ground. It was not feasible to keep the sewer 
contents fresh, and its chemical characteristics showed 
it to be in a highly objectionable state. The results of 
50 weeks’ working showed that the enclosed filter was 
less sensitive to cold winds, so that its output, in 


In both cases effluents of 100 per cent. stability were 
aimed at. The contractor's price for the Pruss plant 
was 3,1701., while the construction of the 40-ft. diameter 
open filter cost 400/., both prices being for complete 
equipment. The cubic yardage of filter media in the 





winter months, was four times that of the open filter. | 


sary to prove or disprove the results of the small-scale 
experimental work done hitherto. 


Sewace-Worxs Derrirvs. 

A paper read on the afternoon of Friday, under 
the auspices of the same Institute, by Mr. C. B. 
Townsend, M.Inst.C.E., was entitled *‘ The Elimina- 
tion of the Detritus Dump.” The author contended 
that every effort should be made to get rid of 
that objectionable characteristic of sewage works. 
With the evolution of modern unchokable pumps, 
the necessity which had formerly existed for detritus 
tanks in order to protect the plant was eliminated. 
Incineration of screenings was perfectly practicable, 
especially in works where a dust destructor was in- 
stalled, though, in other circumstances, the expense 
might not be justified and the odour caused a nuisance 
unless carefully attended to and the ignition tempera- 
ture was maintained at not less than 1,250 deg. F. 
The digestion of screenings, when mixed with the 
sludge, had been partially successful but, of late years, 
disintegration had removed all trouble with the 
digestion plant. In America the hammer mill had been 
developed for this purpose, notably at Baltimore. 

With the disintegration plant installed at Mogden 
Works the screenings were not exposed to the atmo- 
sphere for a period longer than one minute, and two 12-in. 
macerators of the vertical-spindle type were fed from 
the bottom of the screenings-hopper by using sewage or 
river water as a carrier. Each disintegrator was 
driven by a 15-h.p. variable-speed electric motor, the 
whole being housed beneath the floor of the screen house. 
The rated consumption of water was 1,000 gallons per 
minute, the maximum static head being 13 ft. Variable- 
speed control of the disintegrator maintained the 
flexibility of operation and facilitated observation by 
the shift man at an inspection chamber before dis- 
integrated material was returned to the sewage flow. 
About the only trouble experienced was with the cutting 
edges, before these were treated with Stellite, which had 
increased the period between successive grindings ten- 
fold. Maintenance of these edges had been so reduced 
that one or two hours’ work for a fitter and mate per 
week was all the time necessary to attend to them. 
About 500 cub. ft. per diem of screenings handled, 
representing 12 cub. ft. per million gallons, was the 
estimated quantity for one machine working 9 hours 
per diem. This plant had never failed to achieve the 
object of its design without any appreciable increase 
in the colloidal content of the sewage, and solids dealt 
with did not exceed 5 per cent. to 10 per cent. of the 
total dry matter produced as sludge. The method of 
dredging grit at Mogden was by pumping and after 
sufficient material had been accumulated it was washed 
by clean water and then pumped some 250 yards where 
the water drained away to leave the clean grit contain- 
ing 97-5 per cent. of mineral matter and amounting 
to 5 cub. yards per diem. With a detention period 
of 14 minutes the grit chamber had a capacity of 
less than one-sixth of that of the standard detritus 
tank and the total cost of the whole plant was reduced. 
The current used for power averaged 16 units, costing 
under ls. per hour, the cost of land for the dump was 
virtually eliminated, all unsightly equipment had been 
done away with and in the author’s opinion the very 
possibility of Mogden itself, which had to serve a popu- 
lation of 1,100,000 at a site closely hemmed in by good- 
class houses, depended on the elimination of the detritus 
dump. 

AcTIVATED SLUDGE. 


The next paper taken at this meeting was 
Mr. William T. Lockett, M.Sc., on the subject ol 
Activated Sludge. The author detailed what, in his 
opinion, were the conditions required for the successful 
production of well-nitrified effluents. Such conditions 
were, he considered, fulfilled at the Mogden purification 
works with which he was associated and where the 
aeration plant had a capacity of 20,000,000 gallons, 
traversing a distance of 1,600 ft. The air-compressing 
plant here made use of sewage gas as fuel for the 
550-h.p. gas engines driving the turbo-blowers with a 
maximum output, each, of 12,500 cub. ft. per minute 
at 7 lb. per square inch. All pumps were driven by 
variable-speed motors and the sewage treated was 
derived from an area of 160 sq. miles, the dry-weather 
flow being estimated at 40 gallons per capita per diem. 
and was of medium strength, mainly domestic. Th 
average daily volume of settled sewage treated was 
60,020,000 gallons and a non-putrescible and well- 


by 





Pruss filter was 705, and in the open filter 267, so 
| that the initial costs were as 8 to 1, and per cubic yard 
| of available filter media, as 3 to 1. The authors were 


of the opinion that more research work was necessary | 
| before definite conclusions were warranted, but experi- | 


jence in South Africa pointed to the possibility of 
effecting great economies by improvement of the open 
type. The City Council of Johannesburg had now 
| alloted a further sum of 9,000/. with which to instal 
two 100-ft. experimental filters, one 6 ft. and the 
| other 12 ft. deep, but each divided into 12 sections. 
| These would be equipped with all the apparatus neces- 


nitrified effluent was produced daily, the purification 
| effected being rather more than 96 per cent. calculated 
on the B.O D. returns for influent and effluent. The 
average air consumption (free air) per gallon of sewagt 
treated for the whole year and for the whole plant 
| worked out at 1-12 cub. ft. or 1-57 cub. ft. per gallo 
| calculated on the D.W.F. The proportion of sludge to 
| sewage was maintained, as nearly as possible, at 15 per 
leent. by volume. The volume of sludge returned to 
the sewage was equivalent to 50 per cent. of the D.W 
(To be continued.) 
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ARTIFICIAL-WOOL MANUFACTURE 
IN ITALY. 


In carrying out its policy of rendering Italy as 
far as possible independent of the import of raw 
materials, considerable attention has been given in 
that country to the possibility of reducing the 
imports of cotton and wool required for the Italian 
textile industry. Imports of the former have been 
reduced, to some extent, by the employment of 
artificial silk, &c., and comparatively recently a 
process for manufacturing wool from casein has 
been invented and developed which seems likely 
greatly to reduce the imports of natural wool. The 
process was patented by Comm. Antonio Ferretti 
in 1935, and by September of that year an experi- 
mental plant was completed at the works of the 





Fie. 5. 


Snia Viscosa, at Cesano Maderno, Milan. Early in 
November fabric made from the artificial wool, 
known as Lanital, produced in this plant, was placed 
on the Italian market and we understand that a new 
plant is shortly to be opened at Cesano Maderno, 
which will bring the total production capacity of 
Lanital up to about 30,000 kg. (29} tons) per day. 
Moreover, several other countries, including Canada, 
France, Belgium, Holland, Poland and Germany, 
have acquired licences for operating the Ferretti 
process. 

For the preparation of the casein, milk is centri- 
fugally separated so that the fat content does not ex- 
ceed from 0-10 per cent. to0-15 per cent., the cream 
being used for the manufacture of butter, of which 
about 4-0 kg. to 4-2 kg. per hectolitre (say, 0-41 Ib. 
per Imperial gallon) is produced. The-skimmed 
milk is chemically treated to coagulate the casein, 
which is allowed to settle, collected, washed and 
pressed, about 3 kg. per hectolitre (0-3 lb. per 
Imperial gallon) being obtained in this way. This 
vields the same weight of Lanital. The casein, it 
should be explained, is made at various centres near 
which the milk is produced, and is collected from 
these centres and delivered to the Lanital factory. 
Since the characteristics of the milk varies some- 
what according to the place of origin, the casein 
from each collecting centre is stored in a separate 
vat at the factory, and by suitably mixing the 
contents of these vats it is possible to keep the final 
product uniform. From the vats, some of which 
are shown in Fig. 1, on Plate XLII, the casein is 
transferred to tanks, to which water and certain 





solvents are added, producing a viscous substance 


from which the actual fibres of the artificial wool 
are formed. Some of the vessels used in the prepara- 
tion of the casein are illustrated in Fig. 2. For the 
production of the fibres, the viscous casein is forced 
through spinning nozzles in which there are a large 
number of small holes of from 0-02 mm. to 0-03 
mm. (about 0-0008 in. to 0-0012 in.) in diameter, 
the fine threads leaving the nozzles passing into a 
bath of hot sulphuric acid, in which they are 
coagulated and hardened. The acid in the fibres is 
neutralised by passing them through an alkaline 
bath, after which bundles of the fibres are cut into 
short lengths forming “ flocks.’’ Finally, the cut 
flocks are immersed in a bath of formaldehyde, in 
which they are allowed to remain for from 10 hours 
to 15 hours, and then, after drying in steam-heated 
drying machines and thoroughly mixing, the material 





LANITAL Mrixtnc Room. 


is ready for spinning and weaving into fabric by 
the usual processes. One of the drying machines is 
illustrated in Fig. 3, on Plate XLII, and the dried 
flocks can be seen leaving it on the left. They are 
then delivered to the mixing room by overhead 
conveyors, shown in Fig. 4, the flocks being deposited 
in wooden bins from which they are drawn in the 
required proportions and delivered to the spinning 
plant. The bins and conveyors in the mixing room, 
visible in the background in Fig. 4, are shown to a 
larger scale in Fig. 5, on this page, and Fig. 6 illus- 
trates the appearance of the finished yarn, at about 
half full size. 

The following chemical analysis is given for 
Lanital, the figures being percentages: Carbon 53, 
hydrogen 7, oxygen 23, nitrogen 15-5, and sulphur 
0-7, leaving 0-8 unaccounted for. These figures 
may be compared with those for natural wool, 
which are as follows : Carbon 49-25, hydrogen 7-57, 
oxygen 23-66, nitrogen 15-86, and sulphur 3-66. 
It will be noticed that the percentage of sulphur is 
considerably lower in the artificial than in natural 
wool, and it is stated that for this reason the heat- 
retaining properties of Lanital are higher than those 
of natural wool, in which this property increases as 
the percentage of sulphur diminishes. With regard 
to the washing properties of Lanital, it is stated 
that a piece of the fabric boiled in pure water for 
three hours showed no loss in weight and that in 
the case of a sample boiled for the same time in a 
strongly alkaline soap solution the loss in weight 
was less than occurred with a similar sample of 
merino fabric subjected to the same treatment. It 





is stated also that Lanital yarns and fabrics can be 


dyed satisfactorily by the acid or chrome-bath 
processes. 

With regard to the present position of the Lanital 
industry in Italy, we understand that the original 
experimental plant above referred to, now has a 
daily output of 5,000 kg. (5 tons), which is entirely 
absorbed by the textile industry of the country. 
The new plant, which as previously mentioned is 
being constructed on land adjoining the existing 
factory, will have a total floor area of 12,000 sq. m. 
(129,170 sq. ft.), and will be capable of producing 
a further 25,000 kg. (25 tons) of Lanital daily. 
A point of interest is that the whole of the plant 
and equipment for the new factory is being con- 
structed in the machine shops of the Snia Viscosa, 
at Turin, where the company’s plant for artificial- 
silk manufacture is also made. 








Fie. 6. Fostsnep Lanrrat YarRN. 


From figures published by the Istituto Centrale 
di Statistica, of Rome, we learn that the total 
output of Lanital in 1936 was 95,100 kg. (94 tons), 
while the production from January to July of this 
year reached the striking figure of 770,500 kg. 
(760 tons). An idea of the economic possibilities of 
the industry may be obtained from the fact that 
the wholesale selling price of Lanital is 20 lire to 
21 lire per kilogramme, or, roughly, 2s. per pound, 
this figure, we understand, allowing a reasonable 
margin of profit for the manufacturers. The present 
price of wool in the international market is rather 
higher, viz., about 25 lire per kilogramme, or 
2s. 44d. per pound, and on the Italian market it is 
considerably higher. On the question of production 
costs, it is of interest to note that the price of casein 
in Italy, which was 2 lire to 3 lire per kilogramme 
(say, 34d. per pound) before the manufacture of 
Lanital was commenced, has now doubled, which 
suggests that the law of supply and demand operates 
under a Dictatorship in much the same way that 
it does under democratic government. The total 
production of casein in Italy is understood to be 
about 10,000,000 kg. (9,850 tons) per annum, but 
it would not be possible to employ the whole of 
this for the production of Lanital. With the 
numerous collecting centres of the Snia Viscosa, 
however, it is considered that from 1,500,000 kg. 
to 2,000,000 kg. (1,475 tons to 1,970 tons) of casein 
could now be obtained annually, and it is thought 
that, as the efficiency of the organisation increases, 
the quantity collected will approach the 10,000,000 
kg. figure. If this figure is reached, since, as already 
mentioned, the weight of Lanital produced is equal 
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to the weight of casein utilised, Italy should be able 
to supply from 20 per cent. to 25 per cent. of her 
wool requirements, which at present amount to 
about 40,000,000 kg. (39,400 tons) of washed wool 
annually, This figure does not include the quantity 
required for the export trade in yarns and fabrics. 

Another factor affecting the economic position of 
the industry is the import of casein from foreign 
countries. This substance can be obtained at rather 
less than 6 lire per kilogramme (7d. per pound), as 
compared with 25 lire per kilogramme (2s. 44d. per 
pound) for raw wool. The Snia Viscosa, we under- 
stand, has obtained the necessary permission from 
the Sottosegretariato pergli Scambi e le Valute, 
in Rome, and is already purchasing casein from 
Holland and Denmark ; the possibility of obtaining 
it from the Argentine is also under consideration. 

From the Italian viewpoint, therefore, the pros- 
pects of the Lanital industry appear to be distinctly 
promising, particularly as the textile industry of 
the country has been able to produce a great variety 
of fabrics made from a mixture of Lanital and natural 
wool in equal proportions, which, it is stated, are 
all that can be desired in the matter of quality, 
colour and price. Moreover, investigations are now 
in progress with the object of producing a compound 
fibre made from both casein and cellulose. It is 
not surprising to learn, therefore, iat the industry 
is receiving every encouragement. As an instance 
of the interest taken in it, it may be mentioned 
that at the Mostra del Tessile Nazionale, recently 
opened in Rome, a pavilion is devoted entirely to 
the Lanital industry. In this the whole of the 
processes involved in the manufacture of Lanital 
from milk to the finished fabric are being shown in 
operation by small-scale plant specially constructed 
for the purpose. 








FLANGED PIPE JOINTS FOR HIGH 
PRESSURES AND TEMPERATURES. 
By R. W. Batey, D.Sc. 

(Concluded from page 617.) 

Part Il.—Creer Benaviour (continued). 

A ion to Design.—Employing a value of q 
suitable for the flange and bolt materials to be used, 
and assuming that the proportions of flanges and 
bolts will be appropriate to give a life factor not less 


than unity, as secured by equation (47), page 616, 
ante, satisfactory design is virtually confined to 


the bolts, the flange thickness L being determined | 


Taking f, J 
is, of course, the s:me as employing values of f, and f, 
the permissible stresses for flinge and bolt material, 
respectively. This simplifies design, and only in 
cases where the working conditions are so severe 
that the m»ximum life should be designed for, is 
it likely to be necessary for the tedious inquiry 
which led to Fig. 16, prge 616, ante, to be under- 
taken. For the bolt material it is necessary to 
know, for the operating temperature, the stress 
under diminishing stress creep conditions which 
would occur after a desired life period during 
which the joint is required to function without 
bolt adjustment or leakage. 

The bolt diameter should be such that the joint 
will be tight with this bolt stress. Unfortunately, 
very little creep data of this kind are available for 
bolt materials. A method of testing for obtaining 
the data, however, has been indicated,* and it was 
found that, in the case of a 0-5 per cent. molybdenum 
steel tested at 500 deg. C., the stress obtained in 
a diminishing-stress creep test extrapolated to a 
period of 100,000 hours was practically the same 
as that found to give a total creep strain of 0-001 in. 
per inch in 100,000 hours under constant stress. 
Until appropriate diminishing-stress creep-test data 
are available one can only be guided by the results 
of creep tests made under constant stress. From this 
standpoint it is believed that Fig. 17, on the 
opposite p»ge, gives safe final stresses for a life period 
of 100,000 hours under diminishing stress conditions, 
The curves refer to carbon steel and to molybdenum- 


by equation (49), page 616, ante. 








Test Data in 
~» Vol. oxxxi, 


* Bailey, R. W. 
Engineering Desi 


“ Utilisation of Cree 
ign, M 
pages 150 and 151 (1935). 








containing steels (nickel not greater than 0-5 per 
cent.) now commonly used in this country for bolts, 
and which might also be used for flanges. Stress 
values in the case of the molybdenum steels are 
increasingly on the safe side as the operating 
temperature falls below 900 deg. F. It will be 
noted that the ratio of the stresses for the two 
materials, or the value of g when the two steels are 
used in conjunction for bolts and flanges, falls from 
3 to 2 as the temperature is increased from 850 
deg. F. to 950 deg. F. 

The appropriate value of the flange thickness L 
may be obtained from equation (35), page 539, ante, 
when /, is given the value shown by Fig. 17 for the 
material used for the flanges and W is the minimum 
total bolt load, i.e., fluid-pressure load over the pipe 
bore -++ minimum total loading at the joint face to 
ensure steam tightness, or a specific maximum 
desired loading of the weld at a welded joint. The 
necessary diameter d, of the bolts would be obtained 
from the stress given by Fig. 17 and the total 
minimum load W. Alternatively, if d, is found first, 
L may be obtained from equation (49) page 617, 
ante, using the value of q to be obtained from Fig. 17. 

Some remarks about the minimum load W are 
necessary. Little is known with certainty about 
the joint-face loading sufficient to ensure freedom 
from leakage under operating conditions. Allowing 
for possible cupping of the joint face this loading 
must be greater than the steam pressure p. Also, 
it seems reasonable to expect the loading to decrease 
with an increase in the joint-face width. One way 
in which to provide a basis for dealing with joint 
faces of various dimensions is to make the assump- 
tion that B.S.I. joint faces, which are not wide, are 
safe against leakage if the joint-face loading is twice 
the steam pressure p. For any other size the loading 
would be »p. A value of 7 may be obtained by 
taking an extreme case of cupping where the joint 
is made at the outside of the joint face and a loading 
F’ per unit length of periphery is necessary to main- 
tain tightness. As tests upon joints indicate that 
the total load when leakage occurs is proportional 
approximately to the pressure,* F’ would also be 
proportional to the pressure. 

Let 

t’ = width of B.S.I. joint face for bore of pipe and 

pressure concerned, and 

t’’ = width of joint face intended. 

For the B.S.1. joint face :— 

Minimum joint-face load 
+ eE’ 


= pal(r, +t’? —r,2] + air, 
2p al(r, + e’P — r,?) 
assumed for safety, giving 

. 2 


+ e’eP—r? 
—— ?’) ~ p. 


taking F’ to have the 


F’ : 
2(r, + 
For the general joint face, 
preceding value :— 
Minimum joint-face load 
pm lr + 8°) Ulra + PF — vite 





= pal(ry +t’? — 1,%) n+? 
5 ls +¢" "Ur +¢’P—r,*) 
7 ey — 7,2) {14 ("1 (ry re Pry 
prli(ry r (7148) re em} 
=npar((r, +t’? — r,*) 
where 
(ry + t”)[ir, + ey? — r,*] 
= i " 
4 + FOr, FOP HA 


Until there is suitable evidence from tests, a pressure 
loading of » p per unit area of joint face, determined 
as above, is recommended for calculating the safe 
joint-face loading. If W, is the steam load over 
the bore of the pipe and W, is the joint-face load, 
W, is transmitted to the flange by the pipe wall 
and W, may be taken without much error, in most 
cases, to act midway between the inside and outside 
of the joint face. Bending moment acting upon 
the pipe was not referred to above as contributing 
to W because at elevated temperatures, when creep 
determines design, the bending moment under 
operating conditions, whatever it might be initially, 
would tend over a long period of time to a zero or 
negligible value, and therefore it need not be con- 
sidered in connection with the ultimate steam 
tightness of the joint. It should not be over- 
looked, however, that in the same case the full 
bending moment due to thermal expansion of a 
e First Report cf the Pipe Flanges Research Com- 
mittee, Proc./.Mech.£., vol. cxxxii, page 201 (1936). 











piping system would exist when the system is 
cold. The design should be such that this bending 
moment could not open the joint cold. This may 
need checking in joints of small joint-face widths. 
The effect of a bending moment at a joint face 
is to superimpose upon the loading there a stress 
distribution of the same character as would occur 
if the joint face were a beam of annular cross-section. 
This cross-section, however, need not be coincident 
in extent with the joint face. It appears reasonable 
to take the “‘ centre of pressure ” of loading at the 
joint face due to bending moment to occur at 0-8 of 
the width of the joint face from its inner periphery. 
Taking the moment of resistance to be due to loading 
at this circle of radius r, + 0-8 ¢” and f, to be the 
maximum stress at the pipe wall (bore radius r, 
and outside radius r) produced by the bending 
moment, it will be found that the total uniformly 
distributed compressive load W, acting at the 
radius r, + 0-8 ¢” sufficient to balance the maximum 
tension associated with the bending moment is 


given by 
s 3°i ‘en (2) (7), 
Tr, + 0- Ta 


The total load W is the sum of W,, W, and W,, 
where 





W,=7r'p 

Ww: = wn P llr; + t’P — 1,4) 
and W, is as above. The corresponding loads per 
bolt will be 5 of W,, W, and W,, where b = number 


of bolts. 

If a, a, and a, are the couple arms per bolt for 
the loads W,, W, and W,, respectively, their values 
are 











. 
sin — 
a, = 7, — (r; + 0-52) 
% 
where ¢ = pipe wall thickness. 
. 
sin — 
@, = rz — (7, + 0-52”) approximately, 
th 
. 7 
sin — 
a, =r, — (r, + 0-82") 
b 


For a joint with eight bolts or more, which is 
likely to include most joints for high pressure and 


a & 
sin > 





temperature, is practically unity, and for 


this case the couple arms a, a, and a, per bolt are 
approximately as shown by Fig. 18. The corre- 
sponding resultant couple per bolt is =, where 

Wa 


b 
or 


B mes » . = . 
= 5 (W, a, + W,a, + W,a,) = 5 (W, +Wa + Wy), 


_ Wit + am. + Ws 
W,+W,+W, 

Thus the magnitude of “ a ” as emahent through- 
out the analysis can be evaluated for any case. At 
high operating temperatures, as already noted, W, 
may be taken as negligible, but when the system is 
cold, if the joint is not to open, the magnitude of 
W, corresponding with the full bending stress must 
be less than the minimum value of W determined 
for operating conditions, and corrected for any 
differential thermal expansion of the flange and 
bolts brought about by cooling down. Should a 
case occur where opening of the joint is indicated, 
this may be most easily averted by increasing the 
joint-face width. 

The preceding remarks apply specifically to 
joints where steam tightness is maintained by abut- 
ment of the joint faces. Where seal welds are used 
with joints having flanges in one with the pipe. the 
same treatment may be applied if the seal weld is 
not to transmit any tensile stress, but 7 in this case 
may be taken as unity. If the seal weld is allowed 
to transmit tensile stress the case corresponds with 
a negative value of F’ and W, + W,= 7 pr; + 
t”’)® + 2a(r, +¢’)F’. The magnitude of F’ would 
be a feature of the design to be settled initially. 
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When loose flanges are employed with seal-welded 
joints the total bolt load W is determinable as 
above, but the magnitude of “a” would be deter- 
mined by the position of the loose flange face making 
contact with the pipe end flange or collar. Apart 
from the loose flange being proportioned for suitable 
strength or endurance, attention must also be 
given to the pipe ends. In all cases if the flange 
departs somewhat from a rectangular cross-section 
there should be no difficulty in estimating safely 
the equivalent rectangle. 

Flanges of Castings.—When the wall is appre- 
ciably thicker than would normally be used for 
piping, as occurs generally with castings of valves 
and other fittings, the wall will reinforce the flange 
against creep, and therefore flange thicknesses 
obtained by neglecting the fillet and pipe wall as 
cancelling each other will be somewhat larger than 
is really essential. No difficulty should arise in 
deciding when some allowance should be made for 
the support of the flange by the wall. 

The following appendix offers an analysis of the 
influence of the pipe wall upon the flange in the 
case of pipe joints with fixed flanges. 





APPENDIX. 

Influence of the Pipe Wall.—The pipe wall, as 
already indicated, exercises an important influence 
upon a flange to which it is fixed. If the diametral 
creep rate of the wall away from the flange is 
substantially larger than it is adjacent to the flange, 
as is permissible and is likely to be the case in time, 
the pipe wall assists the bolt loading in causing creep 
of the flange. If, however, the diametral creep rate 
of the pipe wall adjacent to the flange is larger than 
it is far enough away to be uninfluenced by the 
flange, the pipe wall would provide support for the 
flange. Owing to the fact that the bolt and flange 
loading declines from a high initial value whereas 
the pressure loading of the wall is constant, the 
pipe wall will support the flange when the high 
initial bolt loading operates, and later on, with 
lower bolt loading, it may assist the latter in causing 
creep of the flange. Although the behaviour during 
the early part of the life is rather complex, the 
ultimate tightness of a joint is determined by the 
load after a long time, when the pipe wall may 
assist the bolts in causing creep of the flange. The 
following analyses the influence of the pipe wall 
when a general and relatively steady condition of 
creep has become established. 

The straining actions operating at the pipe wall 
under creep conditions are similar in character to 
what occur under elastic conditions, and the same 
symbols, as far as they are required, will be used 
as were employed for the elastic case in connection 
with Figs. 8 and 9, page 491, ante, when finding the 
magnitude of p,. As before, there is a bending 
moment of M per radian acting at the wall of the pipe, 
positive when causing axial compression at the out- 
side of the pipe wall, and a shear force F per radian, 


equal to = In contrast with elastic conditions, 


where a system of loading produces its own effects 
independent of other systems present, under creep 
conditions the effects of one system are dependent 
upon the influence of other systems present. Conse- 
quently, the behaviour of the pipe wall and its 
influence upon the flange must be considered with 
the internal pressure operating. It happens that 
the presence of internal pressure simplifies the 
problem. With fluid pressure acting, creep by 
flexure of the pipe wall, in so far as it is influenced 
by the stresses due to bending and fluid pressure, 
is analogous to the case of the bending of a pipe 
under fluid pressure. In the latter case it has 
been shown* for steel that unless the stress due to 
bending appreciably exceeds one-half the hoop 
stress due to fluid pressure, the stress distribution 
due to bending approximates to that for elastic 
conditions. For this case, if 5¢, as before, is the 
angle subtended at the pipe axis by the circum- 
ferential width of an elementary axial strip of the 
pipe wall, the axial compressive stress f at the 
pipe-wall surface due to the bending moment M 





* R. W. Bailey, ‘ 
Engineerin { st “ 
page 173, Fig. 23 1935). 


* Utilisation of Creep Test Data in 
Proc. I. Mech. E., vol. cxxxi, 


per radian is given by : 
6M 
Md¢ = ar pH, orf =m SS sce & 
Referring back to Fig. 9, let y and y, be radial dis- 
placements of the pipe wall by creep in unit time, and 
let g be the corresponding radial displacement of 


the pipe wall far enough away from the flange to be 
uninfluenced by it, é.e., under fluid pressure alone, 


producing a hoop stress Y = Pr. Treating the 
pipe wall as a thin cylinder, it can be shown* that 


G = AY rd (et? — wt l*((l — w)™ + 1) 





= a A y6 r 
when 
axial stress 1 6 a 2 
+ © circumferential trees 2’ "7? “30™™* 


Treating the pipe as a thick cylinder and allowing 
for the radial stress (= fluid pressure at pipe bore) 


17. 

















g is larger than the above value and may be of the 
order of A Y*r, or generally, say, a A Y*r. 


The coefficient a has the value = or 0-35 for 


a thin cylinder ; its value in other cases is indicated 
by the following :— 
External diameter of pipe 


= 1-0 1:1 1-2 1-3 
Internal diameter of pipe 
a = 0°35 0-447 0-606 0-754 


Considering in the general case the outside surface 





of the pipe where the axial tensile stress is z -—f, 


the hoop stress is Y and the ratio w =;-4 - 
the axial creep rate c, in strain per unit time is 
given byT 


ee iiead on -(1 — of) 


+ 38 Fig * 
+3 (3) ] 

If Lis taken not to ia { ) which if necessary 
may be ensured by design, 


= Fp AY ( é ($) [2 +$ 


noma? g approximately, 


one ££ 
16 arY 
Substituting for f from equation (50) and putting 
rvro2n, £. &© 
¢° ¥Y pret 
27 Mg 








bd R. W. Bailey, “ Utilisation of Creep Test Data in 

Engineering Design,” Proc. I. Mech. E., vol. cxxxi, 
equation a (o>, page 166 (1935). 

Tt R. W. Bailey, “ a of Creep Test Data in 

. Mech. z. equation (6), 
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Considering a length 5x of the pipe wall, axial 
creep of 5 = c, dz, and the corresponding change 








in slope 5 is given by — c, da + It is con- 
venient to regard the unit of time to cover the 
period from when the pipe wall was straight ; then, 


when the axial creep of dz i pe 8 Ca dz the curvature 


of the pipe wall is given by 4 qa’ When 
ot ao ~ 22 Se 
dz t da 


Introducing the value of c, from equation (51), 
aty 54 MG 
dx 8S apr 
Differentiating twice with respect to z, 
fy __%_ § sM_ & ff » 
dz® Bapr,f@dz 8 apr 
Hy 5 9 dP og 
dx” BSaprnrldsz 8 apr 


w, (62) 


where w is the loading per radian per unit length 
of the pipe wall. The loading w is due to the 
internal pressure and to the stress Y. 

So far, Y has been taken constant and equal to 
the hoop stress, uninfluenced by a flange in proximity 
to the pipe wall. Actually it is so influenced, but 
not very much, and the preceding treatment is a 
justifiable approximation. For all practical pur- 
poses y may be taken to have the value 


. 
y= aAY*r when# =aAr (22) 
Loading w = pr; —Yt=¢t (Po = ). 
Ps 


Let Y = a — 8 where s is small compared with 


Then w = ¢s and 


o-s-enelay tet, 
=aar (27)"[1 a (1 a 2t)") 


- 6st : 
a approximately, 
1 


and 
oe. 
st= w= 69 (y¥ —y) 
Introducing this value of w in equation (52), 
dy 9Y-—y 


dx Sart 
Or, putting 7 — y = y; gives 





9 
Te teeman~% or-pait wn =o, 
where, numerically, 
4 or 
EN Fare® 


The preceding equation corresponds with equation 
(27), page 491, ante, for the elastic case, and similarly, 
as in that case, 


pot ad pall 24 
V2 pe v2 .. pe 
"= Ce cos vi + De sin vi 
or, 
S29 =“ 
V2 pe v2. po 
on 6 am =#7— Ce cos ——— — De sin ——— 
y y 1 y V2 V2 
When 


c= 0,¥= Yo = yl + 1) 6 approximately. 


“ 1 = 
C=H§ -—vw=9-— Flt 





—usz 
dy _ ee = vz faded 
FE O-Die mee 
—— 
+ (C+D) £0¥? sin 
When 
#00, 72 = 8 =(C—D) 5 


~[9-5a+98-v] 4. 
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giving 
D=¥g : (L +2) + v2)a 
mv 
—p Fz — 4 z 
i 2 (2 
1: # wdDe v cos &- wecCce Vv sin eS 
dx v2 v2 
When 
dy - fil a )=x) 
0, = = wD = py (L+i)+ ¥* |d} 
’ d x # 4 | y E ) » J J 
aa 
d®4 3 / , 
; Fr. ¢¢ De %* cos H% 
és v2 v2 
— 
3 (5 
t F (¢ D)« sin 4 
V2 2 
When 
re 3 
a 0, . y . # (C + D) 
és v2 
3 - 
M Seog /3) 
- {29 -[L +e + V2]. 
V2‘ J yu ) 
If 
M, ~ couple per radian applied by pipe to flange at z = 0 


(assists the bolt loading when positive). 


F, shear force per radian applied by pipe to flange at 
r 0 (opposes the bolt loading when positive). 
Baprrldy 8 
M U ; 2,2 2 
1 54 y d wy, = 0 ga cePrnré a 
l ‘5 
{1 He l) + v3 12} e « (63) 
¢ #-Yy 
. Baprnrldy {i 
F, o 1 2Ve apne pe 


a a 


) “37 


(2 — [us oy ¥E79) 
{2- [b+ v2 3} 


The couple per radian assisting bolt loading exer. 
cised by pipe on flange 


(54) 


l 
=- M F a+ 
1 rg ll ) 
4 
ae Opry re? ut { ] ~ (L 1) 
27 v2 
-[a+o(t } ok LFi)+ V2] 91 
2vV 2 » Jy) 
oe MA pr rt {1 + H(L+0 
1) v2 
—[a +n (1 - C+1)+¥2] 21 
V2 » y/ 
(55) 
when is written for ,°, 
2V2art 


: tC. 
Value of =.—Taking the stress Jf, a8 employed in 


the earlier analysis and as piven by equation (35) 
page 539, ante, é 


1 
he _ A f,*r, 
9 = aA Y*r where Y = 2% 
‘ 
and 

oL 2r, (fi\* 

y Lar (¥) 
Consequently, ior a given case © can be evaluated, 
and from equation (55) the action of the pipe on 
the flange can be determined. el 

The influence of the fillet upon the flange may be 
taken into account with sufficient approximation 
by the equivalent cross-section indicated by Figs. 8 
and 9, when under the hoop stress hh given by 
equation (35), page 539, ante. The supporting 
couple (per radian) exercised by the fillet on the 
flange is then given by ; (2L + 1) (l + tf,. 


Evaluation of the couples exercised upon the 
flange by the pipe wall and fillet in the case of the 
B.S.I. 8-in. bore Table T joint shows that the two 
effects about cancel. 
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RAILWAY RUNS IN FRANCE, 1937. 


By Lorp MonkswELL. 


Wuite, during the 
has been little construction of new steam locomo- 
tives in France, developments have occurred which 
have increased the efficiency of some of these 
machines to an extent neve 


engines are engaged on this work, some of which 
have been modified on less complete lines. 
Till quite recently, the speed of all trains on 


last six or seven years, there | French railways was limited to 120 kilometres (743 


miles) per hour. When high-speed railcars were in- 
troduced, this limit was, in certain cases, raised, and 
still more recently certain moderate increases for 


° | ot ’ 9 > . we ava — 
r before achieved in so| trains drawn by steam locomotives have been 


short a time. During the war the French railways | authorised. The new limits vary and are probably 


were so much used, and 
renewed so little, that when peace came they were 
worn out. Among the schemes considered, when at 
last it was possible to undertake heavy reconstruc- 
tion, was that for electrifying the main lines. For 
various reasons the Paris-Orléans Railway, with 
its continuation the Midi (now amalgamated with 
it), alone were chosen for electrification, which has 
since been proceeding by stages. Almost simul- 
taneously with this decision the Paris-Orléans 
Company began an intensive study of the steam 
locomotive with a view to increasing its efficiency. 
The results of this study were so successful that, 
during the period in which one section of the 
main line after another was being electrified, 
a number of old steam locomotives used for express 
trains were being fitted with improvements which 
made them more efficient and economical than 
steam locomotives had ever been. As electrifica- 
tion proceeded, the demand for steam locomotives 
naturally dwindled, and eventually the Paris- 
Orléans Company, having reconstructed, on 


improved lines, all the steam locomotives it could | 
| weighed about 300 tons behind the tender. 


use for express traffic, still had on its hands a large 
number of machines suitable for rebuilding. In 
these circumstances the Nord Company took 20 
engines and the Est Company a rather greater 
number. These engines are all now used for 
working the principal express trains of the various 
companies to which they belong. Not only this, 
but the companies that did not purchase machines 
from the Paris-Orléans Company have already 
reconstructed certain of their own engines along 
similar lines. 

As has been pointed out in previous articles in 
these columns, the principle on which the success 
of these engines rests is the use of highly super- 
heated, and therefore extremely fluid, steam, in 
such a manner that the greatest possible degree of 
expansion is employed, and the provision of a 
passage for the steam from the boiler through to 
the atmosphere as large and direct as possible, so 
that the wasted energy is reduced to a minimum. 

Numerous and experiments with the 
reconstructed engines have been carried out by 
the Paris-Orléans Company, and every phase of 
their working has been thoroughly investigated. 
From these tests it appears that the first engine to 
be rebuilt with all the principal arrangements that 
promised to give good results, the 4-6-2 No. 3566 
(later renumbered 3701), when tested over six trial 
runs, showed an engine efficiency of 13-84 per 
cent. Next,alot of 20, Ncs, 3702-3721, rebuilt with 
the same general arrangc ment, had certain further 
improvements in detail, while the latest lot of 
4-6-2’s, Nos. 231-722 to 231-731, represented in 
Fig. 1, page 677, received still further improvements 
in detail, including a larger passage for the steam 
through the superheater elements and enlarged 
low-pressure cylinders. Experiments have shown 
that these alterations enable these last engines to 
develop, from equal weights of steam, over a large 
range of speeds combined with high powers, 300 h.p. 
more than their immediate predecessors. They 
thus have an engine efficiency of well over 
15 per cent., and if the efficiency of the boiler is 
taken as 66 per cent., their over-all thermal] efficiency 
is more than 10 percent. The engines taken over by 
the Nord are similar to the 3702 class of the Paris- 
Orléans. Those taken over by the Est are similar 
to the 231-722 class. 

The Paris-Orléans 4-8-0 engines, reconstructed 
from 4-6-2 engines with 6-ft. coupled wheels, and 
fitted with new boilers with 290-lb. pressure per 
square inch, have given results at least as good as 
the reconstructed 4-6-2s. None, however, has so 
far been purchased by another company. No 
company, Other than the Paris-Orléans-Midi yet 
has enough of the reconstructed engines to work 
all its principal express trains, and many other 


tests 


| 


| 


| 








could be repaired and | ODly provisional, for, in view of what is going on in 


other countries, a large general increase appears to 
be overdue. 

A certain number of runs made on the footplates 
of the engines of the different lines since March, 
1936, may be described. 

On the Paris-Lyon-Méditerrannée, the Céte 
D’Azur Pullman was worked on one trip by the 
4-6-2 engine No. 231 G. 264, which is without most 
of the newest improvements. By far the hardest 
section of the main line is that from Laroche to 
Dijon, 99 miles. Laroche, 96} miles (155 km.) from 
Paris, is 284 ft. above sea-level. For 60 miles ther 
is a gentle rise averaging about 1 in 750, but in th 
next 23 miles the line rises some 600 ft. to a summit 
1,328 ft. above sea, which is reached at Blaisy- Bas 
(288 km. from Paris). For the last 14 miles befor 
Blaisy- Bas the ascent averages 1 in 167 and steepens 
till the last 4 miles to the summit rise at 1 in 126. 
Soon after this, the line passes through Blaisy-B: s 
tunnel, more than two miles long, and thence falls 
nearly all the way to Dijon at 1 in 125. 

The train was composed of six vehicles and 
Sixty 
miles an hour was reached in less than three miles, 
70 in about five, and the first 14} slightly uphill 
miles were run in the same number of minutes. 
A slack for permanent-way repairs at about post 192 
cost 3} minutes, and then 33 miles between posts 
202 and 255 were run in 27 minutes 43 seconds 
(71 m.p.h.), speed occasionally touching 74} miles 
(120 km.) per hour. There is a service slack to 
50 m.p.h. at Les Laumes (257 km.), and then a very 
severe permanent-way slack was made, beginning 
before post 262. The two slacks together resulted 
in 4} minutes being dropped, of which 4 minutes 
may be allotted to the latter. 

From Les Laumes the line rises more steeply. 
Speed rose to 60 m.p.h. at about post 269, and 
was about 65 m.p.h. at post 275, where the final 
ascent begins. From post 275 to post 288 the 
average ascent is 1 in 145, the 6} km. before Blaisy- 
Bas being at 1 in 126. Twelve kilometres from 
post 276 occupied exactly 74 minutes (59-6 m.p.h.). 
Kilometres 287 and 288 each took exactly 40 
seconds (55-9 m.p.h.), and post 288, 82} miles 
from the starting point and 1,044 ft. above it, was 
passed in 81 minutes 9 seconds, in spite of fully 
7 minutes lost by slacks. Downhill speed was 
restricted to 65 m.p.h., and Dijon was reached in 
98 minutes 1 second from Laroche (101 minutes 
allowed). 

On the Nord, 4-6-2 engine No. 3-1197 worked 
the 12-15 train from Paris to Calais with 13 vehicles 
weighing 621 tons behind the tender. The engine 
is a new one, which has been built for the Nord to 
the same design, except for the superheater, as 
that of the engines taken over from the Paris- 
Orléans-Midi Company (3-1171-3-1190). 

A summary of the gradients of the Paris-Calais 
line may be repeated. They average, taking the 
nearest kilometre posts, as follows :—Between 7-27, 
1 in 230 up; 28-48, 1 in 220 down (Survilliers 
banks) ; 51-86, 1 in 370 up ; 87-120, 1 in 390 down 
(Gannes banks); 233-238, 1 in 135 up; 238-244, 
1 in 140 down (Neufchatel banks); 268-277, 1 in 
128 up ; 279-290, 1 in 128 down (Caffiers banks). 

The conditions of this ran were unusual. Every- 
thing was in perfect order with the engine running 
and steaming well, but for some obscure reason the 
train was much harder to drag than might have 
been expected. It happens from time to time, on 
all railways, that the resistance of some train or 
other is much above the normal, and it is often 
difficult to suggest a reason. This was very much 
the case on the occasion in question. There was, 
indeed, a good deal of wind, but it blew from 4 
favourable quarter, and was quite insufficient to 
account for unusually high resistance. Possibly 
some of the vehicles had lately passed through the 
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RECONSTRUCTED 4-6-2 


Type Locomotive ; 





P.O.-Mipt Ratiway. 








Fia. 2. 


shops and had not yet been thoroughly run in. 
Whatever the cause, the fact was obvious, and gave 
the engine much extra work. 

In these circumstances, speed was only 61 m.p.h. 
at the foot of Survilliers bank, and, with the regu- 
lator wide open, boiler pressure at the blowing-off 
point and a cut-off of 50 per cent. in all four 

ylinders, gradually fell till it was 50 m.p.h. at 
Survilliers summit. <A fast descent to Creil followed. 
The hardest part of the ascent to Gannes summit 
is the last 20 kilometres (66-86), on which the ascent 
averages 1 in 280. It was begun at 69 m.p.h., and 
speed had fallen to 58 m.p.h. at the summit. 
\nother fast downhill run was therefore necessary. 
{n order to achieve this the reversing gear was kept 
at 50/50 for some distance, and, after 744 m.p.h. 
had been attained, cut-off in the high-pressure 
cylinders was kept at 30 per cent., with the regulator 
all the time wide open, even when running down 
a gradient of 1 in 250. In this way post 120, 744 
miles from Paris, was passed in 71 minutes 
53 seconds. There was a slack at Boves, just 
beyond, to 50 m.p.h., and then the train was stopped 
by signal a little before post 129. The 79} miles 
to this point had been run in 78 minutes 18 seconds. 


Chere is a regular service slack through Amiens | 


and, what with this and the other delays, 15 kilo- 
metres from post 120 occupied 15 minutes 49 
seconds, or about 4 minutes more than the service 
slack alone would have cost. 








STREAMLINED 4-6-2 Type Locomotive; P.O.-Mtp1 


By post 140 speed had reached 70 m.p.h., and 
the next 86 kilometres took 44 minutes 9 seconds. 
About 1 minute was lost by easing off through 
Abbeville, and for the rest of the time a speed of 
74} m.p.h. was practically continuous. Down the 
slight gradients of the Somme valley steam was 
cut off at 40/40, and along the level beyond 
Abbeville at 43/43, the regulator always being wide 
open. On the rising gradients beyond Etaples, 1 in 
500 orso, speed kept at about 65 m.p.h. to post 233, 
and on the | in 135 beyond fell to 52 m.p.h. The 
ascent of Caffiers bank was unfortunately spoiled by 
a slack at the foot, where relaying had been in 
progress and the line was not consolidated. Calais 
was reached in 184 minutes 56 seconds from Paris, 
188 minutes being allowed. The stop before 
Amiens and other delays had cost 6 minutes. 

The return train was worked by engine 3-1288, 
one of the ordinary Nord 4-6-2s. The train, of 
13 vehicles, weighed 614 tons behind the tender. 
The speed at Caffiers summit was 35 m.p.h., and 
Boulogne (26 miles) was reached in 34 minutes 
2 seconds, 35 minutes being allowed. The 158 miles 
from Boulogne to Paris occupied 163 minutes 
25 seconds, the allowance being 167 minutes. A 
slack near kilometre 123 resulted in 2 minutes being 
lost. 

On the Paris-Orléans-Midi line a journey to 
Bordeaux and back from St. Pierre-des-Corps 
(Tours) was made on engine 231-726. This engine 








RAILWAY. 


has recently received a streamlined casing, which, 
from such experiments as have so far been made, 
appears to produce, in average conditions, an 
economy of 130 h.p. at 75 m.p.h. The streamlining 
increases the weight of the engine to 103} tons. In 
other respects the engine, which is shown in Fig. 2, 
is the same as the rest of the 231-722 to 231-731 
group. Inthe design, the principles already referred 
to have been carried as far as circumstances permit. 
The increased size of the low-pressure cylinders, 
valves, and steam passages make it possible to work 
with a shorter cut-off in these cylinders than with 
the earlier engines, and the latest arrangement of 
Kylchap double blast pipe has reduced back- 
pressure to less than a third of that required for 
machines of the 4-6-2 type with blast pipes of older 
design. From St. Pierre, the train was the Sud- 
Express, made up of five vehicles and weighing about 
232 tons behind the tender. After leaving St. Pierre 
the line rises to kilometre post 260, 24-6 km. (15} 
miles). The gradients are nearly all 1 in 200 up, except 
for adip, also at 1 in 200, between posts 245 and 248. 
From post 265 there is a fall at 1 in 200 all the way 
to post 277 (the Ste. Maure bank), whence there is 
a very gradual and broken ascent to Poitiers 
(336-6 km.), 623 miles from St. Pierre 

From Poitiers the broken ascent continues, but 
at about post 359 it steepens, and hence to post 
373-5 the ascent averages 1 in 300, the last 9 kilo- 
metres of which are all at 1 in 200 except for rather 








less than 2 level kilometres after post 369. After 
post 373-5 there are about 1} kilometres of level, | 
470 ft. above sea. There are undulations with a 
falling tendency as far as post 405, a descent 
averaging 1 in 250 to post 420, a little bit of level 
and an ascent at 1 in 250 to post 429. From this 
point there is a fall at 1 in 400, which continues 
nearly as far as Angouléme (449-4 km.), 70 miles from 
Poitiers. From Angouléme the first 3} kilometres are | 
level, and from this point to post 460 there is an | 
ascent averaging 1 in 300. Onwards to the summit | 
at post 474 (415 ft. above sea) the ascent steepens, a | 
good deal being at about 1 in 190, while the average | 
is about 1 in 250. From post 474 the line falls | 
mostly at 1 in 200 to post 488, less steeply to post 
516, and then undulates to Bordeaux witha slightly 
falling tendency. The distance from Angouléme to 
Bordeaux (St. Jean) is given on the official diagrams | 
as 132-8 kilometres (824 miles), and elsewhere as 
134 kilometres (834 miles). It may be that slight 
changes have been made in the line since the kilo 
metre posts were set up. 

No, 231-726 made an extremely rapid start from 
St. Pierre, passing post 239, about 2 miles, almost all 
uphill, in 3 minutes 30 seconds, and the 240th 
kilometre was run in 36} seconds (61 m.p.h.). 
Seventy miles an hour was reached at post 245, 
where the dip begins, and post 260, 15} miles from 
the start, was passed in 14 minutes 30 seconds. 
A few seconds were lost just before Ste. Maure, 
and there was a slack for permanent-way repairs 
near post 289, which cost about 1 minute 40 seconds. 
Poitiers was reached in 55 minutes 30 seconds, so 
that, if allowance is made for these losses, the run 
averaged 70 m.p.h. The temperature of the steam 
was in places as high as 445 deg. C. (830 deg. F.) by 
the thermometer. It seems probable, however, that 
this indication was too high. 


From Poitiers another extremely fast start was 
made, the first 9 miles, in which the line undulates 
with a rise of about 40 ft., being run in rather less 
than 9 minutes. A slack after post 355 was 
responsible for a loss of nearly 14 minutes, but 
74} m.p.h. was then resumed and kept up with 
very little variation to the summit at post 373-5. 
Post 400, 39} miles from Poitiers, was passed in 
34 minutes 55 seconds, the last 30 kilometres having 
occupied 15 minutes 1 second. Immediately after 
this there was a long delay for single-line working 
through the tunnel beyond Ruffec. This involved 
two stops, and the start from the second of these 
at post 406 was not made till 14 minutes 8 seconds 
had elapsed from the moment of passing post 400. 
The time lost by this delay worked out at 12 minutes 
20 seconds. From post 406 the line falls, largely at 
1 in 200. Two miles from the start speed was fully 
70 m.p.h., and the first 6} miles were run in 6} | 
minutes. Angouléme was eventually reached in 
73 minutes 1 second from Poitiers. The time lost 
by delays being 13} minutes, this run also was 
equivalent to an unhindered run at 70 m.p.h., start 
to stop. 

From Angouléme another very fast start was 
made, post 463, about 8} miles, being passed in 
8 minutes 23 seconds. ‘The first 3} kilometres are 
level, but after that there is an ascent averaging 
1 in 300. A little over 2 miles from the start 
70 m.p.h. was reached, and posts 453-474 were 
run in 10} minutes (73 m.p.h.), the ascent steepen- | 
ing towards the summit. The first 15} miles were | 
thus run in 14 minutes. Seventy kilometres, down- | 
hill and level, to post 544, were covered easily in | 
36 minutes 30 seconds (714 m.p.h.), and the rest | 
of the way to Bordeaux (St. Jean) was run in| 
26 minutes 23 seconds, the last 1} miles taking 
5 minutes. The whole run was completed in 
76 minutes 53 seconds 





For the return journey the same engine had a 
train of 14 vehicles, weighing 617 tons behind the 
tender. As far as Ruffec the engine had no oppor- 
tunity of doing exceptional work, the train being 
punctual; but single-line working through the | 
tunnel before this station caused a start from Ruffec | 
11 minutes late. For the 8} miles (14 km.) to 


St. Saviol, 12 minutes are allowed, and difficulty 
is always found in keeping time with a heavy train. | 
The first 4 miles rise at about 1 in 300, the next | 
3 miles fall gently, and the short remaining piece | 


is uphill. 


The whole of the 4 miles’ climb was run | 
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In these circumstances kilometre 277-276 was 
run in 303 seconds, and speed slowly fell till kilo- 
metre 271-270 occupied 34 seconds (65-7 m.p.h.). 
After this the speed dropped no further, and the 
last half of the bank was ascended in 3 minutes 
23} second, which is exactly 66 m.p.h. The last 
kilometre before the summit (266-265) occupied 
33¢ seconds (66-1 m.p.h.). The 12 kilometres, 
277-265, were run in 6 minutes 35} seconds 
(67-8 m.p.h.). 

Taking the last 6 kilometres only, where speed 
was constant, the horse-power required to overcome 
the resistance of gravity—assuming the total weight 
of the train to have been exactly 770 British tons— 
was 1512. Taking the resistance of the engine to 
have been 40 Ib. per ton, and that of the rest of 
the train (including the tender) 10 lb. per ton- 


with steam cut off at 68 per cent. in the high 
pressure, and at 60 per cent. in the low-pressure 
cylinders, the regulator, as usual, being wide open. 
Kilometre post 400 (1} miles) was passed in 3 minutes 
18% seconds, and post 399 in 4 minutes 10} seconds. 
Kilometre 397-396 took 42 seconds, and kilometre 
396-395, in which the summit is situated, 393 
seconds (56-7 m.p.h.). After passing the summit 
the reversing gear was put back to 55/60, and the 
next 5 kilometres took respectively 36, 33%, 32}, 314 
seconds, and 30% seconds, the last being equal to 
72-6 m.p.h. The train stopped at St. Saviol, 
1l minutes 26 seconds after leaving Ruffec (46 
m.p.h., start to stop). 

From St. Saviol (post 388) the actual start is 
nearly as hard as that from Ruffec, and the first 
2 kilometres were similarly run in 3 minutes 16+ 
seconds. After this the gradients ease, and for | the average figures deduced from the official tests 
7 kilometres are practically level. From post | the horse-power required was a little less than 1,900. 
3774 to Poitiers (336}) the line is mostly | The streamlining of the engine has been found to 
downhill. Sixty miles an hour was reached at | economise about 100 h.p. at 66 m.p.h., so the total 
381, and after that very easy running | average horse-power developed works out at about 
brought the train to Poitiers (32 miles from | 3,300. A fairly rapid downhill run landed the train at 
St. Saviol) in 33 minutes 29 seconds. A per-| St. Pierre at 12-44, 1 minute late. The 42} miles 
manent-way slack near post 358 had cost fully|from Chatellerault had occupied 40 minutes 
1} minutes. Poitiers-Chatellerault, 20} almost | 35 seconds, in spite of the loss of 1} minutes through 
level miles, were run in 20 minutes 40 seconds. | @ slack. 
The train left Chatellerault 9 minutes late, being | 
allowed 48 minutes to reach St. Pierre (42} miles). | 
Immediately after starting there was a slack which 
cost 1} minutes. The line after this is almost level, 
and 60 m.p.h. was reached in 5 miles from the start 
and 70 m.p.h. in 3 more. Fourteen kilometres from 
post 291 to post 277 at the foot of Ste. Maure bank 
occupied 7 minutes 6 seconds, giving a speed of 
73-2 m.p.h. The gradient up the bank is all 1 in 
200 except for an easing to 1 in 400 past St. Maure 
station, exactly compensated by an ascent at 1 in 
181 for 2 kilometres, just south of the station. So 
far the fuel used throughout the journey from 
Bordeaux had been of not more than medium quality 





post 


(To be continued.) 








REFRIGERATING PLANT AT 
DHIBBAN AERODROME, IRAQ. 
(Concluded from page 621.) 

TURNING now to the second and third plants used for 
air-conditioning, previously referred to, the maximum 
heat extraction per hour that is required for the hospital 
air-conditior ing plant when operating at its maximum 
capacity. is 380,000 B.Th.U. per hour. Under normal 
conditions, the average extraction does not exceed 
260,000 B.Th.U per hour, and each compressor 18 
capable of performing this latter duty. The plant con- 
: tains two Polar three-cylinder sleeve-valve ammonia 
containing a large proportion of small coal and dust. compressors with a cylinder bore of 7 in. and a stroke 
Before and during the ascent some 25 or 30 briquettes | of 6 in. They are driven at 200 r.p.m. by 40-h.p 
were put on the fire. At the foot of the bank speed | motors running at 960 r.p.m. The compressors ar 
was 74} m.p.h., with the reversing gear set to give arranged so that two of the cylinders of each withdraw 
cut-offs of 60/50 and pressures of 232 Ib., 220 Ib. | the gas from the evaporator for the first stage of 
and 70 Ib. in the boiler and high-pressure and low- | Compression and discharge it into the reer noe - 
pressure steam-chests, respectively. Throughout | Withdrawn from the latter by the third we meer a 
the ascent the reversing gear was kept in the same | 22°04 stage of compression, and is finally delivered into 

, =e I : the condensers for liquefaction at a few degrees abov« 
position, while boiler pressure tended to rise. It | 4). temperature of the condenser cooling water. The 
was about 240 lb. per square inch most of the time, larrangement in the two engine rooms is shown in 
and when feed was shut off near the summit it rose | Figs. 8, Plate XLIII. and 13, page 686, respectively. 
to 246 Ib., the blowing-off point. An outside view of the compressor house, showing the 




















ds 


ne 


ht 


to 
of 


0). 
to 
al 
at 


PS 
aS 


h 




















679 








_Due. 17, 1937-1 





REFRIGERATING PLANT 


MESSRS. LIVERPOOL REFRIGERATION 


; DHIBBAN 


AND 





AERODROME. 


ENGINEERING COMPANY. LIMITED. 

















hia 











Fie. 12. 


condensers and evaporators on the roof and at the 
side of the building, respectively, is given in Fig. 11, 
above, and the corresponding view of the compressor 
house for the third plant is given in Fig. 12. A view 
showing one of the compressors for the second plant 
is reproduced in Fig. .0, while the two compressors 
for the third plant can be seen on the left in Fig. 11, 
page 686. Apart from the layout, the two plants are 
practically identical, and may therefore be conveniently 
considered together. As in the case of the cold-storage 
plant already described, each compressor is complete 
with its own oil and scale separators, pressure gauges, 











CONDENSERS AND Evaporators, No. 3 PLANT. 


and direct-reading speed indicator. All the compressors 
are driven at 200 r.p.m. through close-centre endless 
Vee-belts. The motors are mounted on slide rails for 
adjusting the belt tension. Each compressoris provided 
with its own ammonia condenser of the atmospheric 
interlaced grid type, each grid being electrically 
welded into one continuous length from solid-drawn 
steel piping, and clipped to vertical mild-steel channel 
supports. Each condenser contains 1,800 ft. of stvel 
tubing, with a nominal bore of 1} in., in three stacks of 
36 pipes, 15 ft. 6 in. long. The cooling water is dis- 
tributed equally over the condenser by a galvanised 


mild-steel Vee trough with serrated edge mounted over 
each stack of grids. The water is supplied to each 
trough through a galvanised-steel manifold fitted across 
the condenser, each of the branches from the manifold 
being provided with a valve to control the quantity of 
water being delivered over each condenser stack. The 
| terminals of each grid are connected by tongue and 
grooved flanges to a welded-steel tube inlet and outlet 
head, provided with stop valves. The independent 
| headers for each stack are interconnected by a welded- 
| steel tube header at the inlet and outlet to the con- 
| denser, and a main isolating valve is fitted on each. 
| Each condenser is provided with its own water pump, 
capable of circulating 5,400 gallons of cooling water per 
| hour, each pump being direct coupled to a 2}-h.p. 
| motor running at 1,440 r.p.m. 

The condensers are fi.ted in concrete trays over the 
| engine-room, those for the second plant being shown 
|in Fig. 11], as already mentioned, and in greater 
detail in Fig. 9, Plate XLIII. Each condenser is 
; enclosed in a sectional steel structure sheathed with 
| stainless-steel sheets to reflect the sun’s rays and 
| prevent the cooling water from absorbing radiant 
| heat. The condensers are provided with horizontal 
| ammonia liquid receivers, complete with oil drain and 
| air-purge connections, together with a vertical ammonia 
| liquid level gauge, similar to that provided for the 
| cold-storage plant. The ammonia liquid receivers are 
| located in the engine-rooms, as shown in Figs. 8 and 

13. The structures in which the condensers are housed 
are built in such a way that there will be a draught 
| from the bottom of the condensers to the top with 
| the prevailing wind. 
| The brine for circulating through the calorifiers of 
| the air-conditioning plant is cooled to a temperature 
of 33 deg. F. by an insulated multipass horizontal shell 
| and tube evaporator, 1 ft. 5 in. in diameter by 18 ft. 
| long, two of which are provided for each plant. Each 
| evaporator contains 48 solid-drawn steel tubes of a 
| nominal bore of 1 in., through which 4,400 gallons of 
brine per hour are circulated by each of two pumps, 
the latter being direct coupled to 3-h.p. motors running 
at 1,440 r.p.m. The ammonia vaporisers in the evapo- 
rators at 25 deg. F. to 30 deg. F. The location of the 
evaporators in the engine-rooms is shown at the bottom 
of Figs. 8 and 13. The supply of ammonia to the 
evaporators is automatically controlled by float valves. 
The brine is circulated by a separate pump for each 
evaporator, shown in the same drawings. The pumps 
are of the horizontal centrifugal type, similar to those 
for the cold-storage plant, and are direct-coupled to the 
motors. 

The maximum heat extraction per hour required 
from the wireless telegraphy air-conditioning plant 
when operating at its maximum capacity is 105,000 
B.Th.U. per hour, but as, under normal conditions, the 
average extraction does not exceed 70,000 B.Th.U. per 
hour, the two compressors in this plant are each capable 
of taking the latterduty. Each of the compressors has 
three cylinders of 4} in. diameter, with a piston stroke 
of 4 in., and is driven at 200 r.p.m. by 12-h.p. motors 
running at 960 r.p.m. Each compressor operates in 
conjunction with a single-stack interlaced atmospheric 
ammonia condenser of 36 pipes, 15 ft. 6 in. long, 
containing 575 linear feet of tubing with a normal bore 
of 14 in. These condensers are provided with hori- 
zontal ammonia liquid reservoirs 44 in. in diameter and 
5 ft. long. Two pumps serve to circulate the cooling 
water over the condensers, each being capable of 
dealing with 1,800 gallons of water per hour. Each 
pump is direct coupled to a 1}-h.p. motor, running at 
1,440 r.p.m. Two pumps are provided for circulating 
the brine through the air conditioners, each having a 
capacity of 1,200 gallons per hour, and being direct- 
coupled to a 1}-h.p. motor running at 1,400 r.p.m. 
The brine is cooled from 40 deg. F. to 33 deg. F. with 
ammonia vaporising at 25 deg. F. to 33 deg. F., in two 
horizontal multi-pass shell and tube coolers of con- 
struction similar to those previously mentioned. The 
shells are 1 ft. in diameter by 18 ft. long, and each 
contains 18 solid-drawn steel tubes of a nominal bore 
of 1 in., through which the brine is circulated. 

In all, there are seven water pumps and six brine 
pumps in the three engine rooms, each being mounted 
on a fabricated steel baseplate extended to accom- 
modate the motor. The baseplates are well-ribbed on 
the underside, and after sandblasting to clean off all 
rust and scale, the undersides were treated with two 
coats of bitumen to prevent corrosion. The impellers 
for all the pumps are of cast bronze and are of the 
double-inlet shrouded type. Removable white-metal 
wearing rings are fitted on the casing, where the im- 
peller is in running contact. The shafts are of stainless 
steel, supported in a roller journal bearing at one end, 
and a double-purpose thrust and journal bearing at 
the other, the bearings being protected by gunmetal 


sleeves in the stuffing boxes. The casings are divided 


on the horizontal centre line, enabling the top half to 
be removed and dismantled without breaking the pipe 
joints, the suction and delivery branches being 








arranged on the bottom half of the casing. The water. 
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pump casings are of cast-iron, coated internally with | 
bituminous solution, while the brine pump casings are | 
of gunmetal. Each pumpis fitted with a pressure gauge | 
on the delivery side and a compound gauge on the 
suction side, all the glands being of the dr p-proof type. 

The motors for driving the compressors and auxi- 
liaries, twenty-one in all, are all designed in accordance | 
with the appropriate British Standard Specification 
and Government Department Electrical Specification, 
the supply being three-phase 50-cycle at a pressure of 
400 volts. All the motors above 2 h.p. are of the slip- 
ring type, and all below this power of the squirrel-cage 
type. The general performance of the motors and 
temperature rise of the windings conform to the speci- 
fications mentioned, except that the maximum tem- 
perature rise after a full load run for 6 hours must not 
exceed 60 deg. F. on the windings and 75 deg. F. on 
the slip rings with an ambient temperature of 125 deg. F. | 
The bearings of the motors are all of the dust-proof | 
ball and roller type, designed for continuous cool | 
running under tropical conditions. The slip rings are | 
of non-rusting material. Each motor is provided with | 
its own condensing unit to enable it to have a power | 
factor of not less than 0-9 of all loads. All the motor | 
control gear, with theexception of the ammeters mounted 
on the top of each panel, is totally enclosed. The | 
starters for controlling the slip-ring motors are of the | 
oil-immersed, combined stator and rotor type. Each | 
is operated by a single handwheel, the first movement 
of which closes the stator circuit, while each subsequent 
revolution cuts out a step of rotor resistance with 
quick step-by-step movement. Each starter is fully 
interlocked to prevent the stator circuit being closed 
without the maximum resistance in the rotor circuit, 
and also to prevent the rotor resistance being inserted 
in the circuit accidentally. Each rotor starter is 
provided with an oil-immersed triple-pole electrically- 
operated stator contactor, the operating coil of which 
has a no-volt release. The starters are also pro- 
vided with three overload releases of the magnetic 
type, fitted with adjustable oil dash-pot time lags. 
The squirrel-cage motor starters are of the enclosed oil- 
immersed star-delta type, accommodated in cast-iron 
cases with cast-iron oil tank. They are hand-operaved. 
Each of the starters is provided with a device to ensure 
that the handle is first moved to the start position before 
switching over to the running position. Three adjust- 
able overload releases of the magnetic type are fitted, 
with adjustable time lags operated in the running 
position only. 

The thirteen insulated cold stores have an approxi- 
mate total gross capacity of 25,500 cub. ft., with an 
udditional 5,700 cub. ft. allocated to air locks. The 
cold stores are used for storing bacon at 28 deg. F., 
fresh meat at 25 deg. F., cheese and condensed milk 
at 32 deg. F., frozen beef at 15 deg. F., butter at 20 deg. 
F., ice at 25 deg. F., and general produce at 32 deg. F. 
They are each bounded by brick walls, insulated with 
compressed slab cork. The external boundary walls 
are insulated with three layers of 3-in. slab cork, while 
the divisional wall are insulated with two layers of 
2-in. slab cork on both sides. The cork slabs forming 
the first layer of the walls are set up against the pre- 
pared wall surface in portland cement mortar laid on 
the contact face of each slab to a thickness of } in. 
The succeeding layers of cork are set up after the 
contact face of each slab has been dipped into odourless 
molten rock bitumen. The ceilings are insulated with 
two layers of 3-in. and one layer of 4-in. slab cork. 
The floor insulation consists of two layers of 4-in. 
slab cork laid in molten bitumen faced with 2-in. 
rock asphalt to prevent moisture reaching the cork 
insulation, and at the same time to provide a floor 
suitable for hard wear. The asphalt is carried up the 
walls for a distance of 6 in. round each room in the 
form of a coved skirting. The surface of the finished 
cork on the walls and ceiling is protected by * Colloidal ” 
asphalte emulsion, coloured white, and with rounded 
corners for ease of cleaning, providing a resilient 
water and acid-proof finish and an effective air seal 
for the cork. All joints between the slabs of cork 
are staggered to break the joint with a view to main- 
taining maximum thermal efficiency. The ice tank is 
insulated with three layers of 4-in. slab cork in bitumen, 
with the joints of each layer again staggered to break 
them both horizontally and vertically. Sectional 
covers are fitted to the top of the tank, constructed 
of Burmah teak 3 in. thick, and of such a size that each 
section can be easily handled by two men by means of 
flush drop eyebolts. The tank is carried on Burmah 
teak interspaced with three layers of 4-in. slab cork. 
The evaporators are insulated with slab cork to a 
thickness of 12 in. in a manner similar to the ice-making 
tank. 

Drain gulleys and traps are provided in each store 
room and air lock, and the floors are inclined to the 
gulleys. The doors of the various stores and air locks 
are insulated with two layers of 2-in. slab cork encased 
on both sides with Burmah teak, tongue-and-grooved 
boards, 1 in. thick. Each door is provided with a 
double gasket seal, and is fitted with ball-bearing 
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galvanised hinges and a galvanised spring roller-bolt 
fastener, arranged so that the door may be opened 
from either side. The cork slabs comply with the 
Air Ministry stipulation that the granules should be 
capable of passing through a j4-in. mesh riddle, but 
not through a j,-in. mesh. No foreign binding material 
was added to the core, the sole bond between the 
granules being the natura] resin exuded in the process of 
slab manufacture. The materials and details relating 
to the construction of the plant throughout conformed 
to the appropriate British standard specifications. 
All vessels in which ammonia is present, such as the 
condensers, liquid receivers, and evaporators, were 
constructed in accordance with the regulations of 
Lloyd’s Register of Shipping relating to ammonia 
vessels used on board ship. All machine couplings 
and belt drives were protected to comply with the 
Home Office regulations. Each complete plant, 
together with all accessory apparatus, was tested at 
the maker’s works before despatch, the test being 
run at full specified duty and as nearly as possible 
under installed conditions, for a period of 24 hours. 








CANADIAN Imports oF ANTHRACITE.—During the first 
nine months of the present year Canada imported 
2,538,510 tons of anthracite. Out of this total the 
United Kingdom supplied 816,810 tons and the United 
States 1,405,154 tons. 
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CROWE HYDRAULIC CONTROL VALVES. 
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THE CROWE HYDRAULIC 
CONTROL VALVE. 


Waite the hydraulic control valve in some of its 
applications has not to meet any particularly severe 
operating conditions, in others, such as the control of 
manipulators for cogging mills, shears and other steel- 
works machinery, this is by no means the case. Such 
applications call for rapidity of response and a particu 
larly accurate degree of control, and the valves must. 
moreover, be sufficiently robust to stand up to repeated 
and hurried handling so that production is not inter- 
rupted. The first two requirements depend on sensi- 
tiveness of the operating lever and on tightness under 
pressure, since a time lag or a leak are both to be 
avoided. Durability is largely a matter of structural 
strength and simplicity of design. The hydraulic 
control valves illustrated in the accompanying Figs. | 
to 4 show the latest types of steel-works valves designed 
by Messrs. Henry Crowe and Son, Saltburn-by-the-Sea, 
Yorks, to meet these requirements. The type shown in 
Figs. 1 and 2 is a development of an earlier form in 
wide use and is suitable for working pressures up to 
1,500 Ib. per square inch, while that shown in Figs. 3 
and 4 is an entirely new design in which the body of 
the valve is of forged steel, and is thus capable of 
withstanding much higher pressures. As will be seen, 
however, by a comparison of the sectional views of 
Figs. 2 and 4, the valve proper is of the same construc- 
tion in both cases, the differences lying in the operating 
gear and, of course, in the material of the body already 
referred to. 

The valve has a mitred seat, but is prolonged into 
a piston working in a close-fitting cage in which there 
are angular ports. The valve and seat are of stainless 
steel, and the latter can be withdrawn as it is held 
down by the cage, which, in turn, is held by a screwed 
gland through which passes a hollow spindle containing 
the valve-return spring. By unscrewing the gland, 
the cage, &c., can be readily removed. The disposition 
of the ports and the shape of the valve head imme- 
diately above the seating part enable a gradual cut-off 
to be effected, with consequent smoothness of working 
of the apparatus controlled. The valve spindle is 
carried in two collars between which are U-leathet 
packing rings. Referring to Figs. 3 and 4, it should 
be noted that the assembly is for a double-acting 
cylinder. There are, therefore, two valves, actuated 
simultaneously by the lever and links shown. The 
valve clearance is regulated by adjusting screws iD 





the hood enclosing the lever joints. This cover holds 
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the outer collar in place, and its removal enables the 
packing to be reached. The body is a solid-steel 
forging bored as required, the pipes being directly 
attached to it. Of the pipes shown in Fig. 3, one on 
each side communicates with the respective ends of 
the cylinder, while the inlet pipe is on one side and 
the exhaust pipe on the other. This type of valve is 
made with bores of either 1} in., 2 in. or 3 in., and 
either for a single-acting or a double-acting cylinder. 

The lower-pressure valve shown in Figs. | and 2 
can also be double-acting or single-acting, the former 
being illustrated in Fig. 1 and the latter in Fig. 2. 
Apart from the different disposition of the several 
flanges, the chief difference is in the ‘operating gear, 
that in Fig. 1 being open and that in Fig. 2 being 
enclosed. The principle employed is, however, identical 
the valve spindle is connected by a valve-clearance 
adjusting screw to a tappet finished with a dis<. This 
tappet works in a deep collar, so that no side thrust is 
transmitted to the spindle, and the disk is in contact 
with faces on a camshaft of the section shown in Fig. 2. 
The faces are machined and lie approximately on the 
axis of the shaft, which oscillates in bronze bearings. 
Both bearings and tappets are lubricated. The opera- 
ting lever, seen at the left of Fig. 1, may be at either 
end of the shaft, as required. The arrangement of 
the cam gear constitutes the chief difference between 
this design of valve and the original Crowe valve. 
In the latter the cam operated a lever on which the 
tappet rested, the control lever therefore needing a 
greater angular movement to open the valve. Some 
minor points of difference between Figs. 2 and 4 may be 
noted. The valve shown in Fig. 2 has a lower 
cage and only two packing rings, as against the three 
of the high-pressure valve. In this type of valve the 
body and internal interchangeable fittings are of 
bronze. The valve and seat are of stainless steel. 
The lower-pressure valve is made in seven sizes ranging 
from $ in. to 3 in. Pilot valves are fitted to the sizes 
above 2 in. 








THE PENINSULAR AND ORIENTAL 
LINER ‘*STRATHEDEN ”’. 


THe climatic good fortune which marked the 
launching, on June 10, of the Peninsular and Oriental 
liner Stratheden,* completely deserted her six months 
later. The weather conditions on December 10, when 
the vessel was taken over the measured course off 
the Isle of Arran for her acceptance trials, were such 
that a number of runs at intermediate powers had to 
be abandoned because one or other of the shore 
marks was obscured by heavy squalls of snow and sleet. 
The vessel had left the Barrow shipyard of the builders, 
Messrs. Vickers-Armstrongs Limited, on December 5, 
and went first to Liverpool, where she was dry-docked, 
before proceeding to the Clyde. At the invitation of 
Messrs. The Peninsular and Oriental Steam Navigation 
Company, a number of guests joined the ship at the 
Tail of the Bank on Thursday, December 9. The weather 
then was calm and almost mild, although snow lay 
everywhere on the surrounding hills. Next morning, 
a stiff breeze had arisen and had reached gale force 





* See ENGINEERING, vol. cxliii, page 701 (1937). 





when the ship was abreast of Arran, which was almost 
invisible. The sea was not yet heavy, however, and 
presently the low-lying clouds lifted enough to enable 
three full-power runs to be made over the measured 
course of 2 miles, the mean of the three results giving 
the satisfactory speed of 21-8 knots. 

The vessel then returned to the Tail of the Bank 
and, after an interval of 24 hours, devoted to refuelling 
with 2,500 tons of oil, and conducting over the accom- 
modation a large party of the Peninsular and Oriental 
Company’s passenger and freight agents, she left the 
Clyde for Tilbury. The wind was still high, and a 
slight swell, while incommoding no one, showed that 
the Stratheden is likely to prove as comfortable a ship 
in a seaway as the preceding “ Straths,” which have 
excellent reputations in this important respect. Had 
she proceeded directly to Tilbury, as was intended, the 
Stratheden’s seakindliness might have been severely 
tested, bad weather being experienced in the Irish 
and English Channels over the weekend ; but on her 
passage down the Scottish coast the presence of 
salt water was detected in the boilers. The vessel 
was therefore anchored at about midnight in Belfast 
Lough for an investigation to be made, although we 
understand that she might have continued to Tilbury 
at a reduced speed, the source of the leakage having 
been quickly located in an auxiliary condenser and 
stopped without difficulty. As the original programme 
could not be adhered to, a number of those on board 
returne! to Belfast and Heysham. Accordingly, they 
were landed at Bangor, Co. Down, after a run of some 
miles in one of the ship’s motor lifeboats, causing a 
certain amount of sensation locally, as the Stratheden 
herself was not visible from the pier, and lifeboats 
with Lascar crews do not habitually use the port on 
Sunday afternoons. The delay to the Stratheden 
actually proved to be short, and she arrived in the 
Thames early on Wednesday of the present week. 

Frem the photograph of the ship which we reproduce 
above, taken as she was leaving Barrow, it will be seen 
that she resembles closely the Strathmore, which we 
have already described, and the still more recent 
Orcades of the Orient Line. There are a few minor 
differences in appearance, of the kind which seafaring 
men memorise for purposes of identification, such as 
in the superstructure plating at the ends, and the 
brackets to the stanchions beneath the davits; but 
in dimensions, profile and arrangement of public rooms, 
the drawings of the Strathmore which we have pre- 
viously reproduced will serve to illustrate the Stratheden 
also. The principal particulars of the hull and machi- 
nery were given at the time of the launch, but may be 
briefly summarised. 

The vessel is a twin-screw passenger and cargo liner 
of about 24,000 tons gross, with a straight stem, one 
funnel, and a cruiser stern. Two pole masts are fitted. 
She is designed to operate in conjunction with the 
three existing “‘ Strath ” ships, and her sister-ship, the 
Strathallan, now completing at Barrow, in the owners’ 
express service to Bombay and Australia, and also to 
undertake cruising voyages, as conditi »ns may require. 

Unlike the Orcades and other recent liners, however, 
the Stratheden is not to maxe a “ shake-down ” cruise 
as her first public sailing, but is to go straight into the 
Indian and Australian service, leaving Tilbury on 





December 24. 





The ship’s leading dimensions are 630 ft. in length 
between perpendiculars and 664 ft. 6 in. overall ; 
breadth moulded, 82 ft., and overall, 84 ft.; and 
depth moulded to E deck, 47 ft. 6 in. The machinery 
consists of Parsons geared turbines driving through 
single-reduction gearing and exerting about 24,000 
shaft horse-power for a speed of 21 knots. As men- 
tioned, this speed was exceeded on the trial by 0-8 knot. 
Accommodation is provided for 448 first-class passen- 
gers in 216 single-berth and 116 two-berth cabins, and 
for 563 tourist-class passengers in 233 cabins; and 
there is cargo stowage amounting to 7,117 tons, of 
which space approximately 3,700 tons is refrigerated. 
We were informed that special attention has been 
given to cargo stowage and working in the Stratheden, 
the hatches being larger than those of the earlier 
vessels, and equipped with high-speed electric 3-ton 
winches. Provision is made in the between-deck 
spaces to carry fish and fruit in gastight compartments. 
Nos. 1, 2 and 3 holds are fitted to carry insulated cargo, 
general cargo being stowed in Nos. 4, 5 and 6 lower 
holds aft, and No. 6 between-decks can be used either 
for general cargo or for the stowage of motor cars, 
° traffic of increasing importance. There are four 
10-ton derricks for heavy lifts. 

The watertight subdivision is effected by 12 trans- 
verse bulkheads extending to F deck. The double 
bottom is continuous from the collision bulkhead to 
the after end of the shaft tunnels, and is divided into 
tanks for fresh water, boiler-feed water, water-ballast 
and oil fuel. The double skin is continued up the 
ship’s sides to the waterline from the forward cross- 
bunker to the after end of the engine-room as an added 
protection to the machinery spaces. There are eight 
decks, lettered A to H, intended wholly or partly for 
the use of passengers, A being the open first-class 
sports deck, 275 ft. long by 82 ft. in width. On B deck 
is a range of public rooms, extending aft from the 
library through an entrance hall to the lounge, and 
thence across the screened dance floor, verandah café 
and the first-class swimming pool. Portions of the 
open promenade spaces can also be enclosed by portable 
screens. Two electric lifts connect decks B to F, in 
the first-class accommodation, and a third lift is fitted 
between D and G decks for the tourist passengers. 
The dining saloons for both classes are on F deck, 
being separated by the galleys, which are electrically- 
equipped. Air-conditioning plant, mounted on E deck 
above the dome of the first-class saloon, which seats 
260 persons at separate tables, supplies it with fresh 
air at an automatically regulated temperature. All 
the other public rooms, ngers’ cabins and crew’s 
quarters are mechanically ventilated on the thermotank 
system. 

The tourist-class dining saloon extends across the 
full width of the ship and seats 332 persons. There 
is also on F deck a tourist smoking-room, and on E 
deck a nursery, lounge and permanent swimming 
pool. On D deck there is a verandah, and a covered 
dancing srace, for tourist passengers, who have also 
promenades on D, E and F decks, and a games area 
on C deck. All cabins in both classes are supplied with 
hot and cold water, and a certain number of the first- 
class cabins have separate bathrooms with hot and 
cold fresh and salt water. Like the Strathmore, the 





Stratheden has two Viceregal suites on D deck, 
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comprising three cabins, which can be variously 


furnished, a verandah, and bathrooms, with servants’ | 
cabins conveniently disposed on the inboard side of | 


the fore-and-aft passage. These suites can be divided 
into smaller suites if required 

Each first-class cabin is fitted with a telephone in 
place of the stewards’ call system of coloured lights 
previously used, but the lights are retained in the 
tourist accommodation. Other telephones, for ship's 


use, are fitted in the entrance foyer, forward of the | 


dining saloon, and in other convenient positions. 
Adjacent to this foyer, on the port side, is the first-class 
dining saloon for children, with seating for 46. The 
nursery is forward on C deck, in a separate house 
having an enclosed play space on each side. There is 
also a portable ** paddling pool,” with a wide wooden 
coaming on which children can sit. The decoration 
of both first-class and tourist rooms, except the first- 
class dance floor and swimming pool, which were 
undertaken by the shipbuilders, was designed and super- 
vised by Messrs. A. McInnes Gardner and Partners, 
architects, of Glasgow, and makes free use of natura! 
woods. The result in general is pleasing and rest- 
ful, there being an almost complete absence of the 
bizarre effects to which ship decorative artists have 
In the Stratheden there is a 
mode which is briefly but 
‘liveable with” for an 


leaned in recent years. 
return to that quieter 
accurately described as being 
indefinite period. 

As we have already dealt at length with the machi- 
nery and boilers, and the life-saving equipment, so 
recently as June last, the details need not be repeated. 
The arrangement of the machinery spaces is similar 
to that in the Strathmore, but the turbines have been 
moved further forward to accommodate somewhat 
larger gear cases, the width of the teeth, we understand, 
having been increased slightly. The gear ratios, 
however, are unaltered, the three turbines running at 
a uniform speed of 1,715 r.p.m., reduced to 112 revolu- 
tions at the propeller shafts. Vibration proved to be 
negligible, even at full power, and often at intermediate 
speeds could not be detected et all. 
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DEEP CUTTING IN STEEL 
BY THE OXYGEN JET. 


AN interesting demonstration of the deep-cutting 
capabilities of the oxy-acetylene jet was afforded in 
the course of the recent reconditioning of a hydraulic 
accumulator at the plastics works of Messrs. The 
British Xylonite Company, Limited, Hale End, London, 
E.4. The ram of the accumulator, which is illustrated 
in Fig. 1, and was loaded with about 80 tons of concrete, 
had become scored ; but for various reasons, of which 
the principal was the necessity to complete the over- 
haul during the August holiday period, it was not 
practicable to re-bore the cylinder and fit a new ram 
of correspondingly increased diameter, nor to build up 
the diameter of the existing ram by fitting a liner 
or employing any process of metal deposition. It was 
decided, therefore, to skim the ram and to attach at 
the upper end of the cylinder a new gland section, 
bored to suit the reduced ram diameter and provided 
with a tail sleeve to fit within the existing stuffing-box. 
A section of the modification is shown in Fig. 3, oppo- 
site, from which it will be seen that the overall 
finished length of the extension-piece is 1 ft. 10 in. 

A forged-steel billet 25 in. long and of the requisite 
diameter was obtained by cutting a length from an 
old marine propeller-shaft ; but the shaft was a solid 
one, and in the circumstances, to bore out the 10-in. 
diameter hole for the ram would have been unduly 
laborious. The possibility of cutting out a central 
core by means of an oxy-acetylene jet was submitted 
to the opinion of Messrs. The British Oxygen Company, 
Limited, Thames House, Millbank, London, 8.W.1, who 
considered it to be practicable, using their standard 
55-in. type of cutting machine, which was described 
in ENGINEERING in connection with the Shipping and 
Marine Engineering Exhibition of 1935.* To start 
the cut a hole | in. in diameter was machine drilled 
through the billet, this taking 14 hours. The heating 
flame was then applied to the metal round the hole 


* See ENGINEERING, vol. cxl, page 325 (1935). 


OXYGEN 


Fie. 2. 


JET. 


BILLET WITH CORE REMOVED. 


| for a period of ten minutes, after which the cut was 
commenced with the machine set to a speed of 
| 14 ft. per hour. The oxygen nozzle employed was the 
| largest size made, having a bore of 4} in., and was 
supplied at a pressure of 120 lb. per square inch from 
a battery of four cylinders coupled together, four 
more cylinders containing the supply of dissolved 
acetylene. Within ten minutes the cut was completed 
and a core had been removed, 8 in. in diameter and 
25 in. in length, as shown in Fig. 2, the total consump- 
tion of gas, including that used in preheating, amounting 
to 400 cub. ft. of oxygen and 100 cub. ft. of dissolved 
acetylene. The billet was not distorted in cutting, nor 
did the cut surface of the steel present any difficulty 
in machining to the completed form shown in Fig. 4. 








THE HIGH- 
L.N.E.R. 


RECONSTRUCTION OF 
PRESSURE COMPOUND 
LOCOMOTIVE No. 10,000. 
In ENGINEERING, vol. cxxxi, page 357 (1931), a 

description was given of locomotive No. 10,000, built 

at the Darlington works of the London and North 

Eastern Railway. It may be recalled that this loco- 

motive was a four-cylinder compound and was fitted 

with a Yarrow-Gresley water-tube boiler for a working 
pressure of 450 Ib. per square inch, and was the first 

4-6-4 express passenger engine to be built on the 

English railways. It was located in the North Eastern 

area and was principally engaged in the running o! 

express trains between York and Edinburgh. Un 

occasion it worked the non-stop train from King’s 

Cross to Edinburgh, and proved to be a powerful, fast. 

and free-running engine. Notwithstanding the use ot 

high pressure, coupled with compounding, however. 
the engine did not prove economical in eoal consump- 
tion, and in fact burned considerably more coal than 

“ Pacific ” engines of the standard type. It was there- 

fore decided to substitute a boiler of the type used on 





the 2-8-2 “‘ Cock o’ the North ” class engines, but with 
pressure of 250 Ib. per square inch. At the same time, 
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107.0.) ‘ENGINEERING 
the conversion was made from a four-cylinder compound 
to a three-cylinder simple engine. While the tractive 
effort of the engine as converted is the highest of any 
six-wheeled coupled express passenger engine on the 
British railways, it is not so great as that of the engines 
of the “ Cock o’ the North ” type. 

The new boiler barrel has a maximum diameter of 
6 ft. 5 in., and is 17 ft. 11} in. between the tube plates. 
The fire-box has a grate area of 50 sq. ft. Two 34-in. 
diameter Ross pop safety valves are fitted, with a 
working pressure of 250 lb. per square inch. The 
steam collector is a steel pressing integral with the 
dome, the steam supply being taken through a series 
of }-in. slots cut in the top of the barrel plate. A 
regulator of the double-beat type feeds a Robinson 
superheater with 43 elements through a 7-in. diameter 
main steam pipe. The elements are of the short-loop 
type and extend to within 9 in. of the copper tube plate. 
The boiler is fitted with two injectors, that on the 
right-hand side being a Davies and Metcalfe No. 12 
exhaust-steam injector, and that on the left-hand side 
a Gresham and Craven 11-mm. live-steam under-foot- 
plate injector. The total evaporative heating surface 
is 2,576-3 sq. ft. and the superheater heating surface 
is 748-9 sq. ft., giving a total heating surface of 
3,.325-2 sq. ft. 

The three cylinders are each 20 in. in diameter by 
“6-in. stroke and are cast separately, the exhaust 
from the outside cylinders being carried to the blast 
pipe through passages in the cast-steel saddle. The 
inside-admission piston valves are of the narrow-ring 
type and are 8 in. in diameter. Separate steam pipes, 
5 in. in diameter, are fitted to each cylinder. A 
Kylchap double-blast pipe and chimney is fitted, and 
5{-in. diameter blast-pipe tops. The connecting and 
coupling rods are of nickel-chrome steel, similar to 
those fitted to the company’s Pacific-type engines. 
rhe whole of the revolving masses and 40 per cent. 
of the reciprocating masses are balanced, the revolving 
masses at the centre crank being balanced by exten- 
ions of the crank webs. The valve-gear arrangements 
follow the company’s standard practice, in which 
the outside valves are operated by means of Walschaert 
gear and the inside valves by the Gresley gear. The 
maximum cut-off is 65 per cent., at which position the 
Valve travel is 5} in. The coupled axle-boxes are 
lubricated by a Wakefield six-feed mechanical lubri- 
itor, and Armstrong oiler pads are used in the axle- 
ox trays. A Wakefield mechanical lubricator is also 

1 for the lubrication of the valves and cylinders, 
ne feed being placed in each steam pipe and one to 
the top of each cylinder barrel. The two lubricators 
ire driven from one return crank on the right-hand 
trading erank-pin. Four oil boxes, each with nine 
‘vyphon feeds, lubricate the valve spindles, piston rods, 
ind so on. 
_ The locomotive is fitted with a vacuum brake. 
lhe two cylinders, 27 in. in diameter, are arranged to 
transmit their load to one main shaft, giving a total 
braking power equal to 93 per cent. of the adhesive 
weight. Reversing gear of the vertical type, fitted with 
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Fig. 4. 


ball-thrust washers and a vacuum locking device, is 
provided. Bowden wire is used for the sanding gear 
and cylinder-cock controls, as well as for operating 
the whistle. Bucket seats are provided for the driver 
and fireman, and flexible rubber roofing is fitted over 
the gap between the cab and tender. In addition to 
the usual cab fittings, a Flaman speed indicator and 
recorder is fitted. A turbo-generator is mounted at 
the front end of the engine and supplies the head- 
lamps, together with a number of lamps placed under 
the skirting and between the frames to facilitate 
examination. Lamps are also fitted in the cab to 
illuminate the water and pressure gauges and the 
speed indicator. When running at night, the coupled 
wheels and motion can be floodlit. All the wiring is 
in steel conduits, and the switch-box is located under 
the driver’s seat. The tender is of the eight-wheeled 
corridor type fitted with Pullman vestibule and Buck- 
eye coupler, and is equipped with a water scoop. It 
carries 5,000 gallons of water and 8 tons of coal. The 
engine and tender are streamlined, and painted in 
garter blue similar to the Dominion class engines 
working the Coronation train. The tractive effort at 
85 per cent. boiler pressure is 35,455 lIb., the total 
weight of the engine is 102 tons 19 cwt., and of the 
tender is 64 tons 3 ecwt. 
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INTERNATIONAL ENGINEERING 
CONGRESS, GLASGOW, 1938. 


Tue arrangements for the International Engineering 
Congress, which is to be held next year during the 
progress of the Empire Exhibition at Bellahouston 
Park, Glasgow, are now well forward, and a provisional 
programme of the proceedings has just been issued. 
The Congress will take place from Tuesday, June 21, 
to Friday, June 24, 1938, and the opening session will 
be held in the Conference Hall of the Exhibition on 
the morning of the first day. This will be followed by 
technical sessions, and, in the afternoon, a visit will 
be paid to the Exhibition. In the evening a civic 
reception will take place. The morning of Wednesday, 
June 22, will be devoted to technical sessions and the 
afternoon to a visit to the Exhibition or to works. 
For the third day, Thursday, June 23, alternative 
excursions by river and into the surrounding country 
are being arranged, while, on the last day, Friday, 
June 24, visits to works will take place in the morning 
and afternoon and a reception and conversazione will 
be held in the evening. During the technical sessions 
addresses will be delivered by leading authorities in 
each branch of engineering and the visits to works will 
be appropriate to the interests of these branches. The 
official language of the Congress is to be English. 
Membership of the Congress is open to members of 





any recognised technical society and a fee of 21. 5s. 
will be payable by each member and ll. 15s. for an 
accompanying lady. The fees will cover attendance 
at the Congress, excursions, receptions, admission to the 
Exhibition, and a volume of the p ings to each 
member. Our readers will recall, from previous refer- 
ences made to the Congress in our columns, that Lord 
Weir, P.C., G.C.B., is President of the General Com- 
mittee, and that Mr. P. W. Thomas, secretary of the 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2, is honorary general 
secretary of the Congress. Mr. Thomas informs us 
that a definite and detailed programme is in course of 
preparation and will be circulated as soon as it is ready. 








ANNUALS AND REFERENCE BOOKS. 


Who’s Who, 1938.—The ninetieth edition, that for 
1938, of this well-known annual biographical dictionary 
of prominent living men and women in all spheres of 
activity has just made its appearance. The volume, 
which contains about 40,000 biographies, is longer 
by 24 pages than the 1937 edition. Following time- 
honoured precedent, the particulars given regarding 
each individual, include titles and academic honours, 
date of birth and parentage, data on education and 
training, and a brief epitome of career to date, a list of 
books and papers published, addresses, and brief details 
regarding spare-time recreations and other miscel- 
laneous information. The biographies are prepared, 
and periodically reviewed, by the individual whom 
they concern, and are thus as correct as it is possible 
for them to be. In the majority of cases they afford an 
excellent insight into the life and work of the subject, 
but in a few instances, owing, no doubt, to the modesty 
of the individual, the data are very brief and might 
be amplified with advantage. As it is necessary to 
begin the printing of the volume in August, occur- 
rences of a later date have perforce been omitted in 
many cases, but deaths reported up ti!l the middle of 
October are given in an obituary list at the commence- 
ment of the volume. Who's Who is published by 
Messrs. A. and C. Black, Limited, 4, 5 and 6, Soho- 
square, London, W.1, and strongly bound in the 
familiar scarlet-cloth covers; the price is 31. net. 
Mechanical World Year Book, 1938.—The 5lst issue 
of this year book may appear to have several omissions 
compared with previous ones, but it should be remem- 
bered that, apart from the useful tables and data which 
are always included, the practice of the publishers is to 
cover the ground by dealing with the various sections 
in alternate years. This practice has the advantage 
that the bulk of the book is not increased while the 
fact that the preceding issue must be retained can 
scarcely be looked upon as a drawback. Accordingly 
we find in the 1938 edition the section on “ Press- 
work,” revised where desirable, which was omitted in 
the 1937 edition. The section on “ Metals and Alloys,” 
on the other hand, present in the last-mentioned edition 
does not, this time, appear. An entirely new section, 
viz., that on “ Electric Are Welding,” opens the book. 
This subject, daily growing in importance, is here 
treated in a truly practical manner for, although com- 
pression has been unavoidable, a liberal use of clear and 
informative sketches has resulted in a coherent account 
of present-day practice. Revision, in detail, in other 
parts of the book has, where necessary, been made. Its 
size, appearance, and general arrangement are the same 
as before, and a diary is again incorporated. The book 
is published at the price of 1s. 6d. by Messrs. Emmott 
and Company, Limited, 31, King-street West, Man- 
chester. 

Kempe’s Engineers’ Year Book, 1938.—Before dis- 
carding the 1937 edition of this valuable compendium, 
the engineer should compare its table of contents with 
that of this year’s issue. Our reason for this is that 
re-arrangement has taken place in the table of con- 
tents and it is apt to be exasperating, when having 
been accustomed to turn up, say Section XXII for 
“ Thermodynamics,” to find that this number lands 
the reader among “ Machine Tools.” A change of 
this kind, however, is inevitable when the annual 
revision is so thorough as it always is With this pub- 
lication, while this year an extra 140 pages has had to 
be accommodated. This expansion is to be accounted 
for in various ways, for example, by what may be calle« 
interpolations, and by additions pure and simple. As 
an example of the first in the part dealing with “ Train 
Resistance,” there is to be found a summary of a paper 
delivered in 1936, an inclusion which, incidentally, 
illustrates the modernity of treatment of the practical 
sections. Additions have come about chiefly from 
re-written sections, thus that on “ Internal Combustion 
Engines,” which is wholly a new article, has been 
increased in length by over 70 per cent. Two other 
sections, viz., ‘‘ Ball and Roller Bearings *’ and “ Auto- 
mobiles,” are also new and considerably longer. Th‘s 
re-writing does not mean that the displaced sections 





necessarily contained obsolete matter but, in general, 
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that the new author did not find that the lay-out 
lent itself well to the addition of recent matter. 
It may thus be fairly inferred that useful information 
previously available is still embodied. The descriptive 
sections at the end of the work, that is, the illustrative 
material of the more theoretical parts, has been also 
somewhat extended and revised in places. The present 
issue is the 44th edition. The volume is again edited 
by Mr. L. St. L. Pendred, C.B.E., published by Messrs. 
Morgan Brothers (Publishers), Limited, 28, Essex- 
street, Strand, London, W.C.2, and sold at the price of 
3ls. 6d. net. The general format remains the same as 
in recent years. 








PERSONAL. 


Messrs. Power Contracts (Batwiy), Limirep, 138, 
Southwark-street, London, 8.E.1, in order to indicate 
their manufactures more correctly, have changed their 
name to Messrs. Barwin Exectric Morors, Limrrep. 
The construction, directorate and policy of the Company, 
however, remain unaltered. 


Messrs. Henry Wicain anp Company, LimireD, 
Thames House, Millbank, London, 8.W.1, have recently 
concluded arrangements with Messrs. H. A. W1Lson 
Company, Newark, New Jersey, U.S.A., enabling them 
to manufacture this firm's complete range of Thermometal 
(thermostatic bimetal) at their works at Wiggin-street, 
Birmingham. In these products, known collectively as 
Wileco-Wiggin Thermometal, a nickel-iron alloy forms 
the low-expansion member. 


Messrs. Sutzer Bros. (Lonpon), Limirep, 31, 
Bedford-square, London, W.C.1, inform us that their 
managing director, Mr. J. F. Scnupe ter, M.1.Mech.E., 
after many years of association with the Sulzer interests. 
has resigned his seat on the board of the Company, to 
take effect at the end of the current year. Mr. R. M. 
Atkinson, hitherto of Messrs. Vickers Limited, has been 
appointed to succeed him. 


Mr. Cuarves Latuam, J.P., L.C.C., has been appointed 
a member of the London Passenger Transport Board for 
a further period of three years from January 20, 1938, 
on the expiration of his present appointment. 


Mr. H. Trevor Morean has been appointed chairman 
of Traffic Commissioners, West Midland Traffic Area, 
from January 1, 1938, to succeed CoLonet A. 8. REDMAN, 
who resigns on December 31. 

Messrs. Lonpon AND WaALes Steet ConstTrRUcTION 
Company Limrrep, 2, Cannon-street, London, E.C.4, 
are now controlled by the South Durham group of 
steel manufacturers, which consists of Messrs. South 
Durham Steel and Iron Company, Limited, with works 
at West Hartlepool and Stockton-on-Tees, and Messrs. 
Cargo Fleet Lron Company, Limited, with works at 
Middlesbrough and London. 


Mr. H. G. N. Reap, road and air-transport assistant 
to the chief commercial manager, London Midland and 
Scottish Railway Company, has been appointed chairman 
of the Sheffield Corporation, L.M.S., and L.N.E. Railway 
Companies’ Joint Omnibus Committee for the ensuing 
12 months, in succession to Alderman A. J. Bailey. 


The Council of the Instrrution or Crvi. ENGINEERS 
announce that they have appointed Mr. E. G. CLarkK, 
Assoc.M.Inst.C.E., to the position of secretary of the 
Institution, in succession to the late Dr. H. H. Jeffcott. 
During Dr. Jeffeott’s illness, and since his death, Mr. 
Clark, who has been on the Institution staff for many 
years, has been acting secretary. : 








Propuction or Lron anp Sreer tn Great Brirain.— 
The monthly memorandum of the British Iron and Steel 
Federation, Steel House, Tothill-street, London, 8.W.1, 
states that there were 133 blast-furnaces in operation 
at the end of October—an increase of one furnace since 
the beginning of the month. The production of pig-iron 
in October amounted to 769,600 tons, compared with 
726,600 tons in September, and 670,300 tons in October, 
1936. The total of 769,600 tons constitutes a high- 
record monthly output in respect of post-war production 
The monthly average for 1913, however, was 855.000 
tons. The October output for steel ingots and castings 
was 1,133,600 tons, against 1,163,000 tons in September, 
and 1,060,500 tons in October, 1936. It should be 
mentioned that October, 1937, contained five Saturdays 
and five Sundays, on which days a number of shifts 
are normally lost. 


Tue Emprep’s Mrverat Weattn.—An urgent plea 
for the institution of .n Imperial survey of our mineral 
is contained in the current issue of Sands, 
Clays and Minerals. ‘This, it is pointed out, must not 
be a mere Government survey, but should enlist the 
scientific, commercial, political and economic genius 
throughout the Empire, in so far as minerals are con- 
cerned ; the survey, which must be an aerial one, should 
embrace every country within the Empire and its object 
should be to study reserves as well as to explore for new 
minerals. Such a survey, it is emphasised, is rendered 
imperative by the rapidly changing economic conditions 
of the present-day world. Other interesting articles 
in the publication deal with the mineral resources of 
Kenya Colony; the undeveloped mineral resources of 
Cornwall ; mining in Nova Scotia; the preparation and 
marketing of coal; oxychloride cements; Bentonite, 
and other subjects. The journal is published, price 
Js. 6d. per copy, by Mr. A. L. Curtis, Westmoor Labora- 
tory, Chatteris, Cambs. 


resources 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on application 
to the Department at the above address, quoting the 
reference numbers given. 

Lathes, three, single-pulley, for rapid work; alter- 
natively, lathes direct-coupled to electric motors. State 
Electricity Supply and Telephones Administration, 
Montevideo, Uruguay; January 20, (T.Y. 
31,391 /37.) 

Cast-Iron Pipes, spigot and socket, 7,800 ft. of 8 in., 
and 1,200 ft. of 4 in. diameter ; also flanged sluice valves, 
surface boxes, bends, tapers, collars, plugs, tees, &c., 
and jointing material. City Engineer’s Department, 
Pietermaritzburg, South Africa; December 31. (T 
31,461/37.) 

Steel Bridgework, 361 tons, with bolts, nuts and rivets. 
South African Railways and Harbours, Johannesburg ; 
February 14, 1938. (T. 31,485/37.) 

Power Unit for 15-Ton Diesel Locomotive.—The closing 
date of this tender, issued by The Commissioner for 
Railways, Brisbane and noted on page 570, ante, has 
been postponed from December 14 until January 4, 1938. 
(T. 28,167/37.) 

Steelwork, 88 tons, for a subway at Krugersdorp 
Station and an overhead footbridge at Battery-street, 
Mayfair. South African Railways and Harbours, 
Johannesburg ; February 7, 1938. (T. 31,602/37.) 
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BOOKS RECEIVED. 


Die Emaillierung des Gusseisens. By Epwin Scutv1z. 


Halle (Saale): Wilhelm Knapp. [Price outside 
Germany, 6-45 marks.] 

Der Bau und der Betrieb der Kupoléfen. Part II. Der 
Betrieb von Kupoléfen. By Drrt.-Inc. L. Scumip. 
Halle (Saale): Wilhelm Knapp. [Price outside 
Jermany, 8-62 marks.] 

The Principles and Practice of Lubrication. A Manual 


By Proressor 
Second edition, 
Hall, Limited. 


for Petroleum Technologists and Others. 
A. W. Nasi and Dr. A. R. Bowen. 
revised. London: Chapman and 
[Price 18s. net.] 

Fluchtentafeln far feuchte Luft. By Dr.-Inc. HERBERT 
Jaunke. Berlin: Julius Springer. [Price 12-60 
marks. ]} 

Boiler-House Practice. Selection, Working and Main- 
tenance of Steam Generating and Auziliary Plant. 
By E. Putt. London: The Technical Press, Limited. 
[Price 6s. net.] 

The Engineer's Year-Book of Formule, Rules, Tables, 
Data and Memoranda for 1938. Originally compiled 
by H. R. Kemper and W. Hannerorv-Smirx. 44th 
Annual Issue. Completely revised under the direction 
of L. Str. L. Penprep. London: Morgan Brothers 
(Publishers), Limited. [Price 3ls. 6d. net.] 


Economic Geology. By Prorressor H. Rres. Seventh 
edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 258. net.] 


Heating, Ventilating and Air Conditioning Fundamentals. 
By Proressor W. H. Severns. New York: John 
Wiley and Sons, Incorporated. London: Chapman 
and Hall, Limited. [Price 20s. net.] 

Technical Publications of the International Tin Research 
and Development Council. Series A. No. 65. Stannic 
Oxide as Opacifier in Wet Enamels. By Dr.-Ine. L. 
Sruckerr. London: Offices of the Council, 378, 
Strand, W.C.2. 

Railways and the State. The Problem of Nationalization. 
By Ernest Snort. London: The British Railway 
Stockholders Union, Limited. [Price ]s.] 

The System of Motor Roads in Germany. A Record of 
Facts and of Technical Details. By Proressor R. G. H. 
CiemMents. London: German Roads Delegation 
(1937), 120, Pall Mall, 8.W.1. 

The Krupps. 150 Years Krupp History, 1787 to 1937, 
based on Documents from the Family and Works Archives. 
By Wituetm Berprow. Translated by Fritz 
Homann. Berlin: Paul Schmidt. 

United States Bureau of Labor Statistics. Serial No. 
R. 633. Hours of Labor in the Building Trades, 1936. 
By E. P. Sanrorp. Washington: Superintendent of 
Documents. 

Year Book and Guide of the Rhodesias and Nyasaland, with 


Biographies. 1937 edition. Salisbury, Southern 
Rhodesia : Rhodesian Publications, Limited, Box 
1082. [Price 3s.] 








Tue Late Mr. H. N. Warrrorp.—lIt is with regret 
that we note the death of Mr. Harry Norman Whitford 
whieh occurred suddenly at his home in Hampstead on 
November 17. Mr. Whitford, who was in his fifty-fifth 
year, was commercial manager of the Witton Engineering 
Works, Birmingham, of Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2. He joined the firm in 1916, and after a brief 
wer ne of service on the accounts and secretarial side of the 
yusiness, was appointed personal assistant to Mr. M. J. 
Railing. The marked ability which he displayed in this 
capacity ‘ed to his appointment, in 1925, to the position 
of commercial manager of the Witton Works, where he 
carried out important work in the introduction of many 
forms of modern business systems rendered necessary by 
the rapid growth and development of the Works. He 
rendered great service to the work of the Electrical 
Industries Benevolent Association as vice-chairman of 
the Birmingham and District Advisory Committee. 





CONTRACTS. 


Messrs. C. M. Hitt anp Company, Coventry House, 
South-place, London, E.C.2, on behalf of Messrs 
Société ANONYME DES ATELIERS DE CONSTRUCTION D} 
FaMILLEUREUX, Familleureux, Belgium, have receive: 
from the South African Railways and Harbours Boar, 
a further order for 1,000 four-wheeled cattle wagons, in 
addition to the 300 similar wagons already in hand. 

Messrs. Hypraviic CouPLING AND ENGINEERING 
Company, Luurrep, Isleworth, are to supply Vulcan- 
Sinclair fluid couplings, each of 365 h.p., for 12 double 
and six single Diesel-engined rail cars for the Belgian 
National Railways. 

Messrs. Tue British THomson-Hovuston Company, 
Luatrep, Crown House, Aldwych, London, W.C.2, 
have received from Messrs. Elders and Fyffes, Limited, 
Bristol, a contract for the supply of Mazda lamps for their 
fleet for the year ending December, 1938. 

Mr. F. W. Brackett anp Company, Limirep, Hythe 
Bridge Ironworks, Colchester, have received a contract 
for the manufacture and installation of condenser-water 
screening equipment and auxiliaries for the Littlebrook 
Power Station of Messrs. Kent Electric Power Company, 
Limited, Rochester. 

Tue Lonpon AnD Norts Eastern Raitway, King's 
Cross Station, London, N.1, has placed orders for 350 
containers and 24 open vestibuled third-class carriages 
with Messrs. Cravens Railway Carriage and Wagon 
Company, Limited, Sheffield; for 550 containers and 
104 open vestibuled third-class carriages with Messrs. 
Metropolitan-Cammell Carriage and Wagon Company, 
Limited, Birmingham ; for 155 twenty-ton coal wagons 
with Messrs. Hurst Nelson and Company, Limited, 
Motherwell ; for 100 forty-ton timber wagons with 
Messrs. R. Y. Pickering and Company, Limited, Wishaw ; 
and for 106 third-class corridor carriages with Messrs. 
Birmingham Railway Carriage and Wagon Company, 
Limited, Birmingham. 

Messrs. G. LonGpEN AND Son, Luouwrep, Sheffield, 
have received a contract for the structural alterations 
in connection with the reconstruction of Doncaster 
Central station, while Messrs. Carrin AnD CoMPANy, 
Litrep, Strand, London, W.C.2, are undertaking the 
work of constructing the new subways. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLesBrovuGcH, Wednesday. 


The Cleveland Iron Trade.—Business in Cleveland pig- 
iron is little heard of, and there seems likelihood of 
market transactions being confined to narrow limits for 
some time. Additional supply by the transference of « 
furnace on other iron to the production of Cleveland 
qualities, provides next to no saleable tonnage, the extra 
make being almost absorbed by delivery against 
contracts much overdue for completion. Merchants are 
obtaining moderate parcels for shipment to the Con 
tinent in fulfilment of sales of long standing. Local 
consumers have little need to press for deliveries. They 
are running foundries largely on Continental iron, of 
which they have made substantial purchases, and report 
that ample supplies of Midland products are obtainable. 
The 5s. rebate Cleveland ironmasters are making to firms 
that undertake not to buy elsewhere, threatens, however, 
to stop consumption of foreign material when contracts 
now running expire, particularly as consumers fear re- 
introduction of import duty, so soon as makers of local 
foundry pig-iron are in a position to satisfy customers’ 
needs. Fixed prices of Cleveland pig-iron are governed 
by No. 3 grade of iron at 109s. delivered to local firms, 
less the 5s. rebate to loyal consumers. 

Hematite.—Conditions in the East Coast hematite 
branch of trade enable a little new business to be put 
through, and transactions for delivery to North of 
England areas over periods next year are reported at 
the equivalent of No. 1 quality at 133s. Contract dis- 
tribution is heavy and satisfactory. Consumers are not 
without stocks and are regularly receiving ample supplies. 
Merchant exporters experience less difficulty than of late 
in obtaining release of tonnage for shipment abroad. 

Basic Iron.—Local production of basic iron meets the 
enormous requirements of Tees-side steel works. Makers 
offer none for sale, reserving any surplus for their own 
extensive consuming plant. 

Foreign Ore.—Market values of foreign ore cannot be 
definitely ascertained. Indication of resumption ot 
normal business is still absent, but small odd transactions 
have been recorded at varying figures after individual 
bargaining. Imports against old contracts continue 
adequate and satisfactory. 

Blast-Furnace Coke.—Recognised market values ot 
Durham blast-furnace coke are still based on good 
medium qualities at 42s. delivered to Tees-side works, 
though buyers endeavour to place orders on lower terms. 
and on the other hand, sellers report business at above 
the figure named. 

Manufactured Iron and Steel.—Producers of sem- 
finished and finished iron and steel continue to turn out 
enormous tonnage, but supply still fails fully to meet the 
huge current requirements. The supply of steel semics 
is larger than for a considerable time, import of Con- 
tinental material having much increased, but re-rollers 
would greatly welcome still further enlargement 0! 
deliveries. Manufacturers of finished steel are unable 
to handle all the specifications that reach them, but claim 
they have made some inroad into arrears of delivery. 
The home demand is unabated, and overseas inquiries, 
which had shrunk a good deal, are improving. Princips! 
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market quotations for home trade are: Common iron 
bars, 131. 5s.; soft steel billets, 71. 17s. 6d.; hard steel 
billets, 91. 28. 6d.; steel ship rivets, 151. 2s. 6d.; steel 
onstructional rivets, 161. 5s. ; steel boiler plates, 111. 18s.; 
steel ship, bridge and tank plates, 111. 8s. ; steel angles, 
111. Os. 6d. ; steel joists, 11. Os. 6d.; tees, 121. Os. 6d. ; 
heavy sections of steel rails, 10/. 2s. 6d.; fish plates, 
141. 28. 6d. ; black sheets, No. 24 gauge, 151. 15s.; and 
alvanised corrugated sheets, No. 24 gauge, 181. 10s. 

Scrap.—Heavy steel continues in good demand at 69s. 
for No. 1, and 67s. for No. 2 quality. Much cur- 
tailment of delivery is threatened as weather conditions 
make collection and loading very difficult. Machinery 
metal is in steady request at 90s. Heavy cast iron is still 
selling at 85s., but light cast iron is plentiful and difficult 
to dispose of at 65s. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

lron and Steel.—The demand for most classes of 
materials has been maintained. Year-end operations are 
brisk, and the holiday shut-down will be one of the 
shortest for many years. Advantage will be taken of the 
stoppage to overhaul plant. At many works, furnaces 
and machines have been working continueusly since the 
beginning of August. Order books at concerns turning 
out raw and semi-finished materials are being replenished 
weekly. Consumers are eager for larger supplies. For- 
ward buying is out of the question, outputs being 
mortgaged for many months. Not only are acid and 
basic steels in strong demand, but there is an improving 
market in structural steel. Joists, angles and plates are 
in good demand. Steel-making alloys are also in strong 
request. Serap supplies have been maintained. Only 
in certain grades is an acute shortage experienced. 
Orders are flowing freely in the machinery and engineer- 
ing branches. Rearmament needs are still rising. There 
has been a marked improvement during the past few 
months in the production of railway rolling-stock. 
Orders are on hand for carriages, wagons and electric 
locomotives. Wheels, springs, tyres, axles and buffers 
are progressive lines. Export trade is reviving, India 
and South Africa being good customers, and inquiries are 
circulating from other markets abroad. Other equip- 
ment in demand includes washing machines, dredging 
plant and accessories, crushing and grinding machinery 
and winding gear. Revival in steel production has 
resulted in a more active demand for iron-ore crushers, 
in which several Sheffield firms specialise. Improvement 
in the coal-mining industry in this country is reflected 
in the increased number of orders for coal-cutting 
machinery, picks, shovels, electrical equipment, steel 
tubs and winding gear. Sheffield works will benefit 
indirectly from the contract placed by the London and 
North Eastern Railway Company with Messrs. The 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, for the design, manufacture 
und erection of 70 complete electrical equipments required 
for 70 mixed-traffic electric locomotives, and suitable 
for the overhead-conductor system, using direct current 
at 1,500 volts, which is the higher voltage system author- 
ised by the Ministry of Transport. The contract is in 
connection with the electrification of the line between 
Sheffield and Manchester. The mixed-traffic locomotives 
will be of the four-axle double-bogie type. They will 
weigh about 80 tons each, have a horse-power of approxi- 
mately 1,850, and be used for all classes of traffic except 
«xpress passenger trains. The medium branches are 
operating at high pressure. Among the materials in 
demand are stainless, heat- and acid-resisting, agricul- 
tural and automobile steels. The tool-making branches 
are working to capacity, though some firms could account 
for a bigger output if more steel were available. 

South Yorkshire Coal Trade.—With the approaching 
holiday, more inquiries have developed on export account. 
\ certain amount of tonnage has been ordered for early 
shipment, but sellers do not anticipate any material 
improvement in buying until early in the New Year. 
Supplies of best and secondary hards have increased, but 
owing to the heavy inland demand, washed singles and 
smalls are in short supply. Business in bunker coal is 
limited. The inland position is highly satisfactory. 
Steam coal is an active line. Values are firm. There 
s a strong demand for small coal, electricity under- 
‘takings being particularly keen customers. The Liver- 
ol Electricity Department is in the market for approxi- 
nately 75,000 tons. There is a better demand by iron 
ind steel works for industrial fuel. The house-coal 
‘narket has become more active, and stocks at merchant 
lepots and colliery sidings are being steadily reduced. 
Coke of all types is in demand. Blast-furnace coke is 
juoted around 30s. per ton on rail at the ovens. Large 
patent-oven coke realises 32s. to 34s. Latest quota- 
ions are :—Best hand-picked branch, 28s. to 29s. 6d. ; 
est South Yorkshire, 25s. 6d. to 27s. 6d.; best house, 
‘28. to 248.; best kitchen, 19s. 6d. to 21s.; best Derby 
selected, 248. 6d. to 258. 6d. ; best Derby seconds, 22s. to 
4s.; best Derby brights, 20s. 6d. to 22s.; best large 
its, 19%. 6d. to 208. 6d. ; and best kitchen nuts, 18s. 6d. 

198. 








Leipzig Farr.—In addition to the 18 existing exhibi- 
ion halls, two large new halls will be available for 
ccupation at the forthcoming 1938 Spring Fair at Leipzig. 
These comprise Hall 20, which has been set aside exclu- 
ively for the exhibition of engineering materials, and 
Hall 21a, in which industrial heating plants and a pa- 
ratus, and air-conditioning plants and fittings will be 
shown, in addition to the exhibits displayed in Hall 21. 
\ large extension building has also been added to the 
Palace of Electrical Engineering. 





NOTES FROM THE NORTH. 


Griascow, Wednesday. 

Scottish Steel Trade.—With the year fast drawing to 
a close, the Scottish steel makers are experiencing an 
increased demand for supplies of heavy material before 
the holiday period commences. Consumers are anxious 
to secure delivery of sufficient tonnage to ensure a prompt 
and full start when their works re-open, and thus guard 
against any delay in the commencement of steel produc- 
tion in January. Plant has been kept running at such 
high pressure for most of the year that extensive overhaul 
will necessary, but arrangements are well in hand 
to speed up the work of the repair squads, and thus 
avoid any inconvenience to consumers. New business 
is of little moment, but a quiet confidence prevails 
throughout the industry, and it is fully anticipated that 
with the turn of the year forward buying will be fairly 
general. The demand for black steel sheets continues, 
and the tonnage on order for the home market alone is 
very considerable. Overseas business is not too plenti- 
ful, but there is the probability of some considerable 
orders for galvanised sheets in the near future. The 
recent pronouncement regarding the prices of sheets has 
been well received and has removed a certain amount 
of anxiety on the part of consumers. The following are 
the current prices :—Boiler plates, 111. 18s. per ton ; ship 
plates, 111. 8s. per ton; sections, 111. 0s. 6d. per ton ; 
medium plates, 131. 15s. per ton; black steel sheets, 
No. 24 gauge, in minimum 4-ton lots, 15/. 15s. per ton ; 
and galvanised corrugated sheets, No. 24 gauge, in 
minimum 4-ton lots, 19/. 10s. per ton, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland malle- 
able-iron trade, some of the makers report a certain 
amount of quietness as specifications are not coming 
along in sufficient volume to keep their plant fully occu- 
pied. This state is regarded as most likely to be of 
a temporary nature and an improvement in buying 
will take place before very long. The re-rollers of 
steel bars, however, are very full up with work and 
as deliveries of semies are more regular, steady employ- 
ment is general. Prices are firm and are as follows :— 
Crown bars, 131. 15s. per ton for home delivery, and 
131. 5s. per ton for export ; re-rolled steel bars, 111. 18s. 

r ton for home delivery, and 121. 5s. per ton for export ; 
Yo. 3 bars, 131. 5s. per ton, and No. 4 bars, 131. 15s. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—Little change has to be 
recorded in the state of the Scottish pig-iron trade, and 
the demand from consumers is such that every ton pro- 
duced is earmarked for prompt delivery. Certain grades 
of foundry iron are just a little less urgently demanded 
at the moment, but this is not causing much anxiety. 
The number of furnaces in blast remains at 16. The 
following are the current market quotations :—Hema- 
tite, 61. 3s. per ton, and basic iron, 5l. 7s. 6d. per ton, 
both delivered at the steel works; and foundry iron, 
No. 1, 6l. 0s. 6d. per ton, and No. 3, 5l. 18s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipmenits.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 11, amounted to 125 tons. Of that 
total, 113 tons went overseas and 12 tons coastwise. 
During the corresponding week of last year, the figures 
were 77 tons overseas and 26 tons coastwise, making a 
total shipment of 103 tons. 

Rolling-Stock Contract.—The L. & N.E. Railway Com- 
pany has just placed two important wagon contracts 
with Lanarkshire firms. Messrs. Hurst, Nelson and 
Company, Limited, Motherwell, have received orders for 
155 20-ton coal wagons, and Messrs. R. Y. Pickering 
and Company, Limited, Wishaw, are to build 100 40-ton 
timber wagons. Orders for containers and passenger 
carriages have been placed in the South. 

Shipbuilding Contracts.—Last week Clyde shipbuilding 
firms booked orders for four oil-tankers and three of them 
are to be built by Messrs. The Blythswood Shipbuilding 
Company, Limited, Scotstoun, and one by Messrs. Lith- 
gows, Limited, Port-Glasgow. © orders secured by 
the former company are one tanker of 13,500 tons dead- 
weight for Messrs. The British-Continental Company, 
and two motor tankers of 12,000 tons for the Shell group 
of companies, of which Messrs. The Anglo-Saxon Petro- 
leum Company is a unit. The latter company also 
— an order for a similar vessel of 12,000 tons with 
Messrs. Lithgows, Limited. The propelling machinery 
for the three vessels to be built by the Blythswood 
Company will be Diesel engines of the Harland-B. and W. 
type, which will be supplied by Messrs. John G. Kincaid 
and Company, Greenock. 








KineMA FivMs or THE Iron AnD Steet Inpustry.— 
A demonstration of 16-mm. films of iron and steel 
plants, in black-and-white and in natural colour, was 
given on December 10 at the London offices of Messrs. 
The United Steel Companies, Limited, 8, Grosvenor- 
gardens, 8.W.1. The demonstration included films on 
the making of plates at the Appleby Steelworks, Scun- 
thorpe ; the mining of hematite iron ore at Beckermet, 
Cumberland ; the production of hematite pig-iron at 
Workington, Cumberland; and the operation of the 
Workington Bessemer-steel plant at night. The films 
have been made to illustrate the companies’ products and 
methods of manufacture to members of engineering 
societies and students in technical schools and colleges. 
All have distinct artistic as well as technical merit, and 
the colour values of the films in natural tints are excellent. 
The views of the Workington Bessemer plant at night are 
particularly good, and we should like to take this oppor- 
tunity of congratulating the photographer, Mr. A. W. 
Swan, of the companies’ publicity department, Sheffield, 
on the success of his efforts. 





NOTICES OF MEETINGS. 


INSTITUTION OF MgcHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, Westminster, S.W.1. General 
Meeting. “ Recent Developments in High-Speed Recip- 
rocating Pumps,”’ by Messrs. F. H. Towler and J. M. 
Towler. East Midlands Branch: To-night, 7 p.m., 
Lincoln Technical College, Lincoln. “ Steel Castings,’’ 
by Mr. F. Cousans. Southern Branch: To-night, 7.15 
p.m., The Municipal College, Portsmouth. ‘‘ The San 
Francisco-Oaklan Bay Bridge,” by Professor J. 
Husband. 

Nortu-Easr Coast Instrrution oF ENGINEERS AND 
SHIPBUILDERS.——To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘* High-Speed Motor Craft,”’ by 
Captain David Nicolson. 

Tron anp Street Insrrrute.—Glasgow: To-night, 
7.15 p.m., The Royal Technical College, George-street, 
Glasgow. Joint Meeting with Tue West or ScoTrLanp 
Iron AND Steet Iystrrutre. Discussion on “‘ Inclusions 
in a Series of Bath Samples from an Electric Furnace, 
and a Note on Sulphides,” being a Section from the 
“Seventh Report on the Heterogeneity of Steel Ingots,” 
by Mr. J. H. Whiteley. 

INSTITUTION OF ExLrcrricaL ENG@INEERS.—Monday: 
December 20, 7 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ Do the 
Domestic Electrical Appliances of To-day Properly 
Serve Their Users ? ’’ to be opened by Mr. R. W. Minter, 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre: Monday, December 20, 7.45 p.m., The Insti- 
tution of Engineers and Shipbuilders in Scotland, 39, 
Elmbank-crescent, Glasgow, C.2. Transmission Gear 
Developments and the Possibilities of Simplified Control,” 
by Mr. L. J. Shorter. Also at Birmingham Centre : 

uesday, December 21, 7.30 p.m., The James Watt 
Memorial Institute, Birmingham. 





For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

Welsh Coal Trade._-A good activity was evident in 
the Welsh steam-coal trade last week. Collieries still 
had heavy deliveries to make under standing contract 
commitments and productions were maintained at recent 
levels. Most concerns hold well-filled order books over 
some months ahead, and a firm tone was maintained 
for all classes. Deliveries abroad proceeded on brisk 
lines under past heavy bookings and stocks at the pit- 
heads were still only of a limited character. A number 
of large customers, both in the home and foreign markets, 
are still reluctant to place orders in respect of their 
forward needs and are withholding business pending 
a reduction in prices. Sellers, however, show no dis- 
position to relax values at present. Few new orders 
were circulating on contract account, and these were 
generally restricted to small amounts. The Tunis 
Tramways were inviting tenders for the supply of about 
4,000 tons of sized coals for early delivery. Best large 
coals remained fairly comfortably placed, and as current 
outputs moved off satisfactorily, recent prices were 
maintained. Inferior large grades, however, were in 
ample supply to cover needs, but there was no weakening 
in values. The shortage of the washed small descrip- 
tions was still as pronounced as ever, and sone y 
sellers were able to command high figures for the limited 
quantities they had to offer. Dry sized kinds were also 
very restricted and were strong. The bituminous sorts 
could be secured without much difficulty at late prices. 
Throughs were steadily held. Cokes were again brisk 
and quotations were upheld. 

Iron and Steel Trade.—Active conditions were main- 
tained in the iron and steel and allied industries of 
South Wales and Monmouthshire last week. Most works 
were still employed almost to capacity in fulfilling 
deliveries under standing business, and although demand 
generally was quiet, the tone was firm. 








Tue Lare Mr. J. W. Gepprs.—We regret to record 
the death of Mr. John William Geddes, which occurred 
at his home at New Malden, Surrey, on November 29. 
Mr. Geddes had been, for a number of years past, technical 
director of Messrs. Westool, Limited (formerly Messrs. 
The Westminster Tool and Electric Company, Limited), 
Westool Works, Putney Bridge-road, London, 8.W.15. 
In this capacity he was responsible’ for the development 
of many of the Company’s specialities. He was associated 
in his early days with Messrs. Sir W. G. Armstrong, 
Whitworth and Company, Limited, and with Messrs. 
Platt Brothers and Company, Limited, Oldham, and 
subsequently served with several engineering firms on 
Tyne-side. 

Tue Certirication or Exvecrriciry Mrrers.—The 
Explanatory Memorandum on the Electricity Supply 
(Meters) Act of 1936, with which we dealt on page 697 
of Encrineerine of June 18, has now been amplified 
by Supplementary Notes. These draw attention to 
certain matters in connection with limits of error and 
contain the consequential amendments thereby rendered 
necessary in the tests. A list of wore of meters which 
the Commissioners are not prepared to approve is also 
given, and the question of standard and sub-standard 
apparatus is also dealt with. In forwarding copies of 
ra notes to the undertakings, the Commissioners also 
enclose specimen forms for recording iculars of, and 
the results of, tests upon meters submitted to the Meter 
Examiner for certification. 
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THE ROYAL METEOROLOGICAL 
SOCIETY. 

Tue Society's first meeting of the new session was 
held on Wednesday November 17, in the Society's 
rooms, South Kensington, Dr. F. J. W. Whipple, 
F.Inst.P., President, being in the Chair. Two papers 
were read and discussed 

Che paper on “ The Theory of Hailstone Formation,” 
by Dr. T. E. W. Schumann, presented a fairly 
d ta led mathematical analysis of the generally accepted 
theory that the formation of large hailstones was due to 
the capture of under-cooled water drops which lie in 
their path. It was shown that the principal factors 
which determined the ultimate size of a gallstone were 
its average density, the height at which its nucleus 
was formed, the average upward velocity of the air, 
and the concentration of condensed water in the region 
of the atmosphere where the temperature was below 
0 deg. C. It was further demonstrated that the values 
of water content of the clouds and of upward air 
velocities measured or deduced independently, were 
sufficient to account for the formation of hailstones at 
least 8 cm. in diameter. The matter of the disposal of 
the latent heat of the water which solidified on the 
surface of the hailstone was also examined in some 
detail, and it was shown that this heat was disposed of 
quite effectively, partly by conduction to the sur- 
rounding atmosphere and partly by evaporation from 
the surface of the hailatone. Only in the case where 
the surface temperature of the hailstone approached 
0 deg. C. did its incapability of getting rid of its surplus 
heat act as a factor retarding its rate of growth, and 
consequently its ultimate size. 

In a “ Report on the Phenological Observations in 
the British Isles from December, 1935, to November, 
1936,” by Mr. 1. D. Margary, the author said that the 
year was remarkable for sunlessness generally, and also 
for wetness in England and Wales, but temperature, 
after a cool winter, remained close to normal. The 
result was a rather gloomy and inclement year, due 
to lack of sunshine and excess of rain rather than to 
low temperature. Plants generally flowered late ; all 
species were affected in the Midlands, and nearly all 
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| isophenes showed restriction of the usual early landing 


LIVERPOOL REFRIGERATION 


(For Description, see Page 678.) 




















Fie. 14. 


| in England S.E., 8.W., and Ireland 8., but were earlier | areas, with a rather slow advance afterwards. 
| autumn migrants were mostly early in moving. 
showed a late strip across southern Ireland and Wales, | 


|in Scotland, especially in Scotland W. Floral isakairs 
the Midlands and England N.E., with slight earliness 
| over a wide area in N.E. Ireland, the Scottish Lowlands, 
| and East Coast. Insects were nearly all late in appearing 
in England, but were very erratic in Scotland and in 
Ireland N. Spring migrants were generally late, save 
| in Scotland, but the earliest arrivals were early, as they 
Spring migrant 
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instirvTion oF Navat Arcairects.—The Council 
of the Institution of Naval Architects has awarded the 
Parsons Scholarship in marine re for 1937, to 
Mr. 8S. F. Rice, of Messrs. G. and J. Weir, Limited. 
Cathcart, Glasgow; the 1937 Denny Scholarship in 
naval architecture to Mr. A. Silberblatt, of Kilburn 
Grammar School, and the 1937 Denny Scholarship in 
marine engineering to Mr. P. Martin, of Eltham College 
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REFRIGERATING PLANT; DHIBBAN AERODROME, IRAQ. 
CONSTRUCTED BY MESSRS. THE LIVERPOOL REFRIGERATION COMPANY, LIMITED, ENGINEERS, WARRINGTON. 


(For Description, see Page 678.) 
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MACHINERY BREAKDOWNS. 


A NUMBER of years ago a case was being argued 
in an English court of law when a witness, unques- 
iionably an expert in ferrous metallurgy, committed 
himself to the statement that the failure of a 
certain iron casting could not have been the result 
of fatigue because, so far as his extensive study 
and experience went, fatigue failures were unknown 
in cast iron. Admittedly and obviously the cross- 
examining counsel could claim no familiarity with 
either iron-founding or the fatigue of metals, 
but instantly he fastened on the weak link in the 
argument, and within ten minutes had extracted 
from the witness an admission that the absence of 
fatigue in cast iron might merely be due to the 
fact that no experienced man would use cast iron 
under conditions likely to induce it. 

The incident is recalled to mind by an examination 
of the Technical Report, for the year 1936, of the 
British Engine, Boiler, and Electrical Insurance 
Company, Limited, recently published by the 
company from its head office in Manchester. The 
report comments in particular on the increasing 
number of breakages of welded parts, attributable, 
it is suggested, to a growing tendency to employ 
fusion welding in situations for which it is unsuited. 
At the same time, however, it is noticeable that 
all the cases of failure discussed in the report 
are of parts constructed in iron or steel. While 
this does not necessarily mean that, in the company’s 
experience, parts made of non-ferrous metals do 
not fail, it does suggest that their use is the subject 
of a more careful consideration than is accorded 
to the more common materials in ordinary industrial 





applications. In drawing such a conclusion some 


allowance must be made for the general character 
of the plant covered by the company’s operations, 
much of it consisting either of steam-generating 
and associated equipment, or power-transmitting 
machinery for which non-ferrous metals would not 
normally be used, or static components such as 
pipework and containers of all kinds, in which 
stress changes are slow and relatively infrequent. 
Even so, the apparent immunity from serious 
trouble with non-ferrous parts is interesting when 
it is considered how many industrial processes 
now involve exposure to acid or alkaline liquids 
and gases, and how the cost of non-ferrous metals 
discourages generosity in proportions. 

It is difficult, and perhaps unwise, to attempt 
much generalisation on the basis of a collection 
of isolated failures, but it does appear, by comparison 
with the trend of such annual reports over a number 
of years, that the proportion of machinery failures 
directly attributable to faulty mechanical design 
is showing a satisfactory decrease. Whether the 
number of defects positively traceable to metal- 
lurgical causes is increasing, or merely seeming 
to do so, is largely a matter of opinion. Much 
greater use is made of metallurgical examination 
to-day than was the practice even a few years 
ago. Works laboratories are more numerous, and 
there is a more widespread willingness to submit 
to exact analysis matters which in the past would 
have been regarded as settled by a few expressions 
of skilled opinion. It may even be thought that, 
in some respects, there is a tendency to rely over- 
much on the deeper insight that modern scientific 
apparatus affords into the structure of metals, and 
to extrapolate from the observed facts of one 
case to the assumed conditions of another, without 
sufficient evidence that the cases are directly 
comparable. There are times, as metallurgical 
chemists have not been slow to point out on occa- 
sion, when the trained eye can see much more than 
the microscope. 

One effect of this tendency is to multiply accep- 
tance tests to an extent that may become un- 
economic ; because, once a new test has been 
devised and applied to some particular purpose, 
it requires a certain amount of moral courage to 
rule that, in other but broadly similar circumstances, 
it may be omitted. In the present report an 
instance is cited of superheater tubes which deve- 
loped pinhole leaks, these being ascribed, after a 


microscopic examination, to the formation of 
incipient cracks during manufacture and the 
extension of these cracks in service. This is 


adduced as evidence of the necessity for a longitudinal 
bend test, at the time of purchase, on strips cut 
from tubes, the interior and exterior being put 
in tension alternately and afterwards carefully 
examined. Such a test, it is added, “ is not usually 
specified.” As these particular tubes worked at 
only 100 lb. per square inch, and had been in 
service 11} years, the call for an additional test, 
presumably applicable to all superheater tubes, 
seems a little difficult’ to justify. According to a 
recent judicial ruling, occasional beetles in a house 
do not constitute a “ plague”; and the discovery 
of the same defect in each of three tubes, quite 
possibly made at the same time and on the same 
mandrel, hardly establishes the existence of a con- 
genital weakness in superheater tubes generally. 

With the cautions against an uncritical and too. 
trusting faith in welding it is possible to feel a 
closer agreement. In the use of welding, engineers 
to-day are in much the same position as were their 
predecessors of a century ago with commercial grades 
of wrought iron. It offers possibilities as yet only 
partially explored, while being adaptable enough 
to encourage rapid development at the hands of 
practitioners of relatively limited vision. An 
instance is given of a Lancashire boiler in which 
defective furnace flanges had been made good with 
a too-liberal deposit of weld metal at the root of the 
flange—an error which might easily arise from a 
natural desire to make a good job of the repair. 
In this case the flexibility of the flange was impaired, 
causing increased strain at other points and leakage 
at the joint between the flange and the front end- 
plate of the boiler. 

In another case a flanged shaft coupling which 





had shown signs of weakness was stiffened by 
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cases. It is of interest to note that during the 
course of the tests a slight tendency for the noise 
levels of electric horns to decline was noticed and, 
as might be expected, the noise levels were also 
affected by variations in the operating voltage and 
by adjustments to the instruments. In the case 
of bulb horns, the force with which the bulb was 
pressed affected the loudness by more than 20 phons 
in some cases. 

In their difficult task of assessing the degree of 
annoyance produced by the different types of warn- 
ing device, the Committee wisely decided to reduce 
the effects of the varying characteristics of different 
observers by employing a large number of them. 
Some 200 observers, placed a few at a time in the 
four positions previously mentioned, were asked to 
record their opinions of the sounds heard under the 
following arbitrary headings: Agreeable, tolerable, 
objectionable, very objectionable and unbearable. 
A wide divergence in the opinions registered in this 
way was to be expected. In most of the tests, in 
fact, some of the observers found sounds agreeable 
which others found unbearable, but the differences 
of opinion were more marked with horns of medium 
loudness than with those at either end of the loud- 
ness range. This might, perhaps, have been expected, 
but it is surprising to learn from the report that 
sounds of the same loudness caused greater relative 
annoyance at 100 ft. than at 20 ft. in front of the 
source, the annoyance at the sides being inter- 
mediate. 


welding four ribs to the shaft, which subsequently 
broke at the end of the ribs. Examination showed 
that the fillet welds were only imperfectly fused 
with the metal of the ribs, and the stress was 
concentrated at the ends of the weld metal, where 
cracks developed. These extended gradually into 
the metal of the shaft itself, and although the tor- 
sional load was comparatively insignificant, failure 
soon resulted. A somewhat similar breakage was 
mentioned in a previous report, for 1933-34. This 
second instance is emphasised as confirming the 
general principle that “a welding repair in a part 
subjected to fatigue stresses is always dangerous.” 

The same conclusion is reached after examination 
of a piston rod, loose in the crosshead, which had 
been built up to its original dimensions by welding. 
Within twelve months the rod fractured trans- 
versely at a change of section just inside the 
crosshead. In this case, however, the weld metal 
was found to contain several blowholes and, in 
veneral, was unrefined in quality. It had, therefore, 
an inherent liability to crack under fluctuating 
stresses, apart from the fact that a small quantity 
of weld metal deposited on a large and rigid part 
suffers additional stresses due to rapid contraction. 
It may be recalled that difficulties of similar 
origin were experienced some years ago in con- 
structing large built-up marine crankshafts in which 
welding was employed in place of the usual keys 
and dowels to secure the crank webs against turning. 
Better results were obtained by preheating the 
web and shaft-end, on which the weld metal was 
to be deposited, though at the cost of considerable 
discomfort to the operators who had to work in 
close proximity to such a mass of hot metal. In 
all of these cases, however, useful knowledge was 
gained, and the experiences recorded in the present 
report, carefully studied, are potentially valuable 
in a considerably wider variety of circumstances 
than those actually discussed. 


In spite of the divergencies, however, analysis of 
the observations, some 30,000 in number, showed 
that there was a distinct tendency for the observers’ 
records to move in the direction from agreeable to 
unbearable as the loudness of the horns increased. 
It also transpires that, for sounds of equal loudness, 
those from which the higher frequencies, exceeding, 
say, 2,000 cycles, are absent or weak, are less annoy- 
ing than those in which these frequencies are more 
pronounced. Thus, while the degree of annoyance | 
cannot be measured entirely in terms of loudness, 
the tests suggest that setting a limit of average 
loudness at 95 to 100 phons measured at 20 ft. in 
front of the horn, would rule out those regarded by 
| the average person as most annoying. It is just pos- 
sible, we imagine, that the degree of annoyance is 
to some extent affected by the rapidity with which 
the consideration of the different types of warning | the sound reaches its maximum intensity. Common 
devices used on such vehicles. Interim reports, | experience seems to indicate that a very loud sound 
which have been dealt with in our columns, have | which commences at its maximum intensity, has 
been published on the former subject, and the | a much more startling effect than one in which the 
Committee’s final report,* relating to warning | maximum is reached more gradually. All will, of 
devices, has recently been issued. The law requires | course, agree that it is better to be startled than 
that a motor vehicle shall be equipped with a device | killed, but it must also be borne in mind that a 
* capable of giving audible and sufficient warning of | sudden shock in some cases produces a brief mental 
the approach of the vehicle,’ but the rapid growth | paralysis which may render the warning ineffec- 
in the number of these vehicles in service has | tive. 
rendered it increasingly important that the warning 
shall cause as little annoyance as possible, while 








THE NOISE OF MOTOR-CAR HORNS. 


Ir will be remembered that the Departmental 
Committee appointed in August, 1934, to consider 
the causes of noise in the operation of mechanically- 
operated vehicles and to suggest remedies, had its 
terms of reference extended about a year later to 








The foregoing remarks apply mainly to warnings 
. . , |for pedestrians, but it is also necessary to warn 
still retaining its effectiveness. The Committee, of | drivers of other moving vehicles, in certain circum- 
which Dr. G. W. C. Kaye has been Chairman since | stances, particularly before passing them from 
shortly after its appointment, has carefully con-| behind. In investigating this aspect of the problem 
sidered what can be done to improve the existing |the Committee has taken into consideration the 
conditions and have made a number of reeommenda- masking effect of the noise generated by the vehicle 
tions which will be referred to later. Their work | and the shielding effect of the body on the sound 
has included experimental investigations of the lof the horn. It appears that, while the noise level 
noise levels of the warning devices at present in use, | inside a saloon car is from 80 phons to 90 phons, a 
the annoyance produced by them, and the effective- | horn which has a loudness of 100 phons to 105 phons, 
ness of the warning under representative road con-| measured at a distance of 20 ft. in front of it, is 
ditions. capable of giving adequate warning to the driver 

A total of 43 different instruments were submitted lof the saloon car when sounded 25 ft. behind it. 
for test, including 18 of the electric buzzer-operated | 4 horn of the loudness mentioned was also generally 
type, one electric gong, five Klaxon-type horns, four | found to give satisfactory warning to drivers of 
syrens, eight winc-driven horns, and seven bulb/ motor coaches and light lorries, although the noise 
horns, although the use of gongs and syrens is/|jeyvel in the driving cabs of those vehicles varied 
restricted to vehicles for special services. Measure- | from about 90 phons to 100 phons. In the case of 
ments of the overall loudness of each instrument | heavy lorries, however, the noise level in the driving 
were made in an open quiet space at points 20 ft. | positions was so high, viz., 100 phons to 115 phons, 








on each side, 20 ft. in front and 100 ft. in front, the | that only one or two of the loudest horns tested, 
noise levels measured at 20 ft. in front ranging from producing sounds with a loudness of the order of 
82 phons to 113 phons (B.S.). The bulb horns, | 119 phons, were found to give adequate warning. 
the electric gong and two instruments of the electric- | Their effectiveness. moreover, was affected by the 
buzzer type were the least noisy, ranging from | character of the note emitted in relation to the type 
82 phons to 96 phons, the noise levels of the re-| of noise present in the driver’s position. In this 
mainder reaching or exceeding 100 phons in most| matter, the Committee stress the desirability of 
reducing this noise or of finding some other means 
of rendering horns more audible to drivers of heavy 


* Final Report of the Departmental Committee on Noise 
the Operation of Mechanically Propelled Vehicles. 
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H.M. Stationery Office. [Price ls. 3d. net.) commercial vehicles, who at present must rely 


largely on their driving mirrors to learn that another 
vehicle js about to overtake them. 

On this one aspect of the problem the Committee's 
recommendations do not quite comply with existing 
requirements, and they can hardly do so if the 
community at large is to benefit from them. In 
all other respects they appear to provide a reason- 
able compromise between the directly conflicting 
interests concerned, so that it would appear 
possible that they may be adopted. There are 
four recommendations in all, the first being that 
“the warning device or combination of warniny 
devices fitted to a motor vehicle registered for the 
first time on or after a date to be prescribed shall 
comply with the following :—-When mounted in the 
open air at a height of 2 ft. 6 in. above the ground 
under normal conditions of operation and adjust- 
ment, the loudness measured at a distance of 20 ft., 
both in front and to each side, shall not, in each of 
these positions, exceed 100 phons (B.8S.).” The 
second recommendation defines the conditions under 
which the loudness measurements shall be made ; 
the third excludes fire engines, ambulances and 
other special vehicles ; and the fourth provides for 
future amendments. 

In conclusion, since the Committee has now com- 
pleted its work, it will be appropriate to express the 
general appreciation of its efforts and to remark 
that its recommendations, if and when they are 
given effect to, should do much to reduce the annoy- 
ance caused by a comparatively few careless or 
irresponsible users of motor vehicles, while causing 
little or no inconvenience to those who use them 
considerately. 








THE NEW YORK NATIONAL 
AUTOMOBILE SHOW. 


Tue thirty-eighth National Automobile Show was 
held at the Grand Central Palace, New York, from 
October 27 to November 3, inclusive, while, as in 
former years, a number of manufacturers held 
simultaneous exhibitions elsewhere in the city. Som 
200 cars or chassis were shown, of which onl) 
two were of foreign origin, these being the French 
Talbot-Royal and the Italian Fiat. In contra- 
distinction to the British custom, both touring and 
commercial vehicles were exhibited together, and 
the show also included a display of accessories and 
cabin-type trailers. The firms giving displays outside 
the main exhibition included the Ford Motor Com- 
pany, although the Lincoln Automobile Company, 
owned by Mr. Henry Ford, were represented at the 
Grand Centra] Palace. The Chrysler Corporation also 
had a separate display, while the only strictly new car 
manufactured in America this year, the Bantam, 
which supersedes the American Austin, was shown 
at the Roosevelt Hotel. 

It will be convenient here to include the outside 
exhibits with those at the Grand Central Palace, and 
to deil with the foreign exhibits first. The Talbot- 
Royal model displayed was of the sporting type. 
and was distinguished by the headlamps being 
deeply recessed, an elliptical radiator grille, and @ 
steering wheel with wide spring-stee] spokes. (n« 
of the Fiat carsshown was noteworthy for an open 
panel in the roof with a waterproof fabric coverinz 
designed for rapid and easy raising or lowering. 
which may be regarded as a variation of the popular 
sunshine roof. The American cars exhibited re 
flected, as a whole, the developments in manufac- 
turing technique in a wider field, the advances ™ 
welding and stamping processes in particular having 
influenced the designs. Although many changes I” 
mechanical design could be observed, the charac- 
teristic feature of the show was improvement in the 
body-work, although even in this direction the 
changes were perhaps less noticeable than I 
previous years. Ventilation has been given part 
cular consideration in the new models. Not only at 
there draught-preventing devices, well-sealed doors 
and windows, but air conditioning is now availabk 
as an extra on the Nash models. The unit com- 
prises a heating device, an air filter and the circula- 
ting plant. Provision for de-frosting the wind scree? 
is now universal, the apparatus being arranged for 
ready attachment to the heater, and being desi 
to deliver hot air overthe screen. Packard carsat 
provided with vents from the engine compartment 
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to discharge warm air into a space behind the front 
wheels and thence under the floor boards. Increased 
attention to passenger comfort is also in evidence in 
the lengthened wheelbases of the Packard and 
Lincoln-Zephyr models, while the rear-wheel track 
of the Chevrolet has been increased by 2 in. to give 
additional width in the back seat. 

The extensive use of rubber throughout the 
vehicles was a noticeable feature of the models 
exhibited. In the great majority of cases, the 
bodies had some form of rubber mounting to give 
greater sound insulation; and apart from the 
almost universal use of rubber for mounting the 
engine, the shackle bolts are rubber insulated on 
the Chevrolet, while the same material is inserted 
on the Buick between the springs and the frame. 
The new rear suspension on the Packard makes use 
of leaf springs in which buttons of rubber and metal 
are introduced between the ends of the leaves, the 
metal sliding and the rubber merely flexing. The 
axle is located transversely by a radius link similar 
toa steering drag link. Otherexamples of the use of 
rubber are afforded by the practice, in the De Soto 
cars, of mounting the steering gear on the frame 
between rubber pads, and the employment of rubber 
torsional vibration dampers in the engine. The 
anti-sway bars are in almost every case rubber 
mounted, and many of the shock absorbers have 
rubber connections at the point of attachment. 
Apart from the de-frosting devices already men- 
tioned, safe driving has received increased attention 
in alterations to the windscreen to provide a wider 
angle of vision. In the case of an actual accident, 
the risk of injury to those in the car has been 
reduced by recessing all the knobs on the instrument 
panel and padding the backs of the front seats. 
The danger of collisions has been minimised by 
increasing the size and effectiveness of the brakes, 
by better provision for brake cooling, and by 
improved headlamps with beam control. All-steel 
bodies and the use of safety glass are now almost 
universal. Practically all the windscreens on the 
models exhibited were of the fixed type, either in 
the form of a Vee or a single piece. The majority 
had the wipers mounted at the base to give better 
vision. 

Turning now to the mechanical features, alteration 
in the engines appeared to be practically confined to 
detailrefinements. An exception is the new Cardillac 
Vee-sixteen, which has been redesigned, and now 
has the cylinder blocks set at an angle of 135 deg., 
instead of 60 deg., leaving more room between 
the blocks for the ancillary gear. This engine has 
an output of 185 brake horse-power, and with a 
weight of 1,000 lb., is one of the lightest per horse- 
power used in any passenger car. An unusual 
feature is a flywheel with a flexible flange, enabling 
the rim to run true under slight deflections of the 
crankshaft. A tendency was observable at the 
show to increase the power of engines without 
changing the cylinder dimensions. The increase is 
usually in the neighbourhood of 5 per cent. to 
10 per cent., and is secured by higher compression 
ratios, alterations in the form of the combustion 
chamber, improved valve design, or more effective 
cooling. A new type of piston is used in the 1938 
Buick, this being roughly of gable form, with the 
highest point about two-thirds of the diameter 
from the sparking-plug side. This is claimed virtu- 
ally to divide the combustion space into two parts. 
lhe charge is fired initially in the larger part, and 
combustion in the smaller part is delayed. It is 
stated that the horse-power is increased, and that 
smoother running on normal fuel is obtained with 
in increased compression ratio. The increase in 
power in the case of the Buick “60” is stated to 
he from 130 brake horse-power to 141 brake horse- 
power. Anentirely new design of clutch is employed 
in the Chevrolet, a spring of diaphragm form being 
employed, which is stated to reduce the pressure 
required on the pedal by some 25 per cent. The 
spring is of roughly conical form when engaged, 
ind is flattened out on release, giving a toggle 
action which reduces the spring pressure almost to 
zero when the clutch is completely disengaged. The 
action of the disc is controlled by two wire rings 
which act as fulcra. 

Gear-change mechanisms showed the greatest 
modifications, the new developments including 





manual control below the steering wheel, the Evans 
vacuum changing system, and automatic transmis- 
sions. The Evans system is not an automatic device 
in the strict sense, as it consists of vacuum-operated 
assistance to gear changing, and in the event of 
the vacuum failing, the gears are changed by hand 
in the usual way. The device known as the Bendix 
electric hand closely resembles the pre-selective 
mechanism used on certain British cars, as the 
movement of a finger lever pre-selects the gears, 
the change actually taking place when the clutch 
lever is depressed. The automatic system used 
on the six- and eight-cylinder Oldsmobile cars 
and on the Buick 40, is of an entirely different 
type. In this arrangement, the driver’s control is 
limited to moving the gear lever into the neutral, 
forward or reverse positions. The car is set in 
motion by the clutch pedal in the usual way, after 
which the alteration in the gear ratios is effected 
automatically. The gear is of the planetary type, 
with two sets of planetary gears each giving two 
speeds. 

The two systems are in series, so that four 
forward speeds are obtainable, the highest being 
a direct drive and equivalent to a 12 per cent. 
overdrive. The controls are located on the steering 
column, and four positions are actually provided. 
The first two positions correspond to neutral and 
reverse, and to move the lever into the latter position 
a button at its end must be depressed, so that the 
gear cannot be inadvertently engaged while the 
car is moving forward. The remaining two positions 
of the gear lever control the first and second, and 
third and fourth speeds, respectively. After starting 
up on the first gear, the change to second gear 
occurs automatically at about 12 m.p.h. It is then 
necessary for the driver to move the lever into the 
first notch, when the changes to third and fourth 
will again take place automatically, according to 
the position of the throttle lever. Overdrives 
are fitted as standard on a few models, but are more 
usually optional. Two types of overdrive could 
be seen at the show, apart from the Buick and 
Oldsmobile arrangement already referred to. One 
of these is the Borg-Warner design, which takes the 
form of an automatically operated auxiliary trans- 
mission behind the standard gearbox. The second 
overdrive is the Columbia type used on the Lincoln- 
Zephyr. The principal difference in the two 
systems is that the Columbia gear is incorporated 
in the rear axle beside the differential, so that all 
the rotating parts are slowed down between the 
engine and differential. A further difference is 
that, as stated, the Borg-Warner type is automatic, 
while the Columbia is hand-operated. 

While, as a rule, there have not been any marked 
changes in the suspension systems on American 
cars, a rather radical departure is made in one case 
by the substitution of coil for leaf springs in the 
case of the rear suspension. The axle is positioned 
by the torque tube, in combination with a transverse 
radius rod attached to a bracket near the end 
of the axle at one end, and to the frame at the other 
end. The radius rod is rubber mounted, and has, 
therefore, no joints requiring lubrication. The 
springs are relieved of all twisting, driving or 
braking stresses, and serve as suspension members 
only. Direct-acting shock absorbers are employed. 
Another somewhat novel suspension system has 
already been referred to in the case of the Packard, 
both systems being claimed to improve riding and 
road holding. Independent front-wheel suspension 
has been abandoned in the Dodge cars in favour 
of a transverse spring in combination with aeroplane- 
type shock absorbers, the latter being used on both 
the front and rear axles. Among the more general 
features, the chassis frames of the latest models 
have, in many cases, been made stiffer, while the 
bodies are roomier and the luggage compartments 
are larger. Attention has also been given to the 
steering systems, with a view to increased road 
safety and lighter action. Many steering wheels 
have spring spokes, and the employment of worm 
and roller gear is almost universal. A point worthy 
of note on the lowest-priced Ford model is that the 
steering wheel has only three spokes, one of which 
is approximately vertical in the normal running 
position, so that there is unobstructed vision through 
the upper half of the wheel. With few exceptions, 


the hand-brake lever is now mounted under the 
dash. 

The electrical equipment on a number of cars 
has been increased in capacity and improved in 
detail. There is a general tendency to locate the 
batteries under the bonnet, or in some other position 
where they can receive attention without disturbing 
the occupants of the car. Voltage regulators, 
designed to permit of high charging rates but to 
avoid overcharging, are more generally fitted, and 
this feature, taken in conjunction with dynamos 
of larger capacity, should avoid starting troubles in 
winter, while providing ample current for such 
accessories as radio sets and heaters. A feature 
of some of the radio sets fitted is that the more 
popular stations can be tuned in merely by pressing 
an appropriate button, so that attention need not 
be diverted from driving during the tuning-in 
process. 

Some of the trailers in the section devoted to these 
vehicles were very elaborately equipped. A number 
were provided with shower baths and with a gas 
installation for cooking or hot-water supply, and 
refrigerators were also not uncommon. ‘The sleeping 
accommodation was generally improved, and stress 
was laid on the provision for adequate ventilation 
with the exclusion of insect pests. A very unusual 
exhibit was the Waterman “ Arrowbile,” designed 
by the chief engineer of the Studebaker Corporation 
and manufactured by the firm. This machine is 
designed to fly between airports, but on landing, 
the wings can be quickly removed and the vehicle 
driven into the city. The overall length is 19 ft. 
and the wing span is 38 ft. The engine is a 100-h.p. 
Studebaker ‘“‘Commander” model. The machine 
has a maximum speed in the air of 110 m.p.h., 
a cruising air speed of 95 m.p.h., and a road speed 
of 50 m.p.h. The wings can be detached by three 
men in less than 5 minutes. When running on 
the road, the drive is through the rear wheels 
with the propeller in neutral. The same steering 
wheel is employed for control either in the air 
or on the road, being connected to a single front 
wheel in the latter case. 








NOTES. 
INDUSTRY AND THE CoAL BILL. 


Tue address at the monthly luncheon meeting of 
the British Engineers Association on Thursday, 
December 9, was given by Mr. W. A. Lee, secretary 
of the Mining Association of Great Britain, on “ The 
Coal Bill as Affecting Industry.” There were, he 
said, two important parts to this subject. The 
first was the effect of the Bill on the industrialist 
as a coal consumer and the second was the sug- 
gested provision for organisation and control, as 
these formed precedents which might later be applied 
to other industries. Dealing with the latter point, 
the speaker discussed the Bill in detail and said that 
to mine owners the prospect of any appreciable 
reduction in royalty charges seemed remote, as the 
excess of the Coal Commission’s revenue over its 
expenditure would be less than Id. per ton. On the 
other hand, claims for surface damage would be 
greater as the surface owner would no longer have 
any interest in facilitating the working of minerals. 
There would also be difficulties in obtaining the 
necessary permision for working. It was difficult 
to understand why the Government was persisting 
in their proposals for compulsory amalgamation in 
face of the opposition, not only of the coal owners and 
miners, but of industry generally. The exponents of 
this policy had twice been fundamentally wrong, 
and he hoped that they would see their way to 
abandon this unfortunate legacy from previous 
administrations. As it was, the Coal Commission 
and the Board of Trade were to be given practically 
unfettered powers to impose schemes of compulsory 
amalgamation on the industry without the latter 
being able to state its case before an independent 
tribunal. ‘The Bill, went on Mr. Lee, continued 
the Coal Mines Schemes for a further five years. 
These schemes had not restricted supplies, and 
recent increases in price had been less due to them 
than to market conditions. It was true that if the 
relationship between supply and demand remained 
as it had been during the past year there was not an 





impelling necessity for these schemes, but it was 
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prudent to look forward to the time when a recession 
in demand would take place, and remember that this 
organisation was the only way of avoiding such 
reductions in price as would inevitably bring about 
wage cuts and labour troubles. While the colliery 
owners felt these schemes were fair and reasonable, 
they did not propose to object to the Government’s 
proposals for still further safeguarding consumers’ 
interests. 


MEMORIAL TO SAMUEL SMILES. 


Owing much to the activity and interest of Mr- 
E. Kilburn Scott, who organised the matter, 
a memorial tablet to Dr. Samuel Smiles was un- 
veiled on December 4 at the Zion School, Leeds, 
where he was a teacher for several years. In per- 
forming the ceremony, Sir James Baillie, Vice- 
Chancellor of Leeds University. pointed out that 
Dr. Smiles’ most famous book, Self Help, which 
has been printed in twenty-six languages, had its 
germ in the work that the author carried out at 
Zion School. By engineers, Dr. Smiles is best 
remembered for his Lives of the Engineers, and his 
book on T'he Locomotive and G. and R. Stephenson, 
Although not an engineer, Dr. Smiles sought the 
friendship of members of the profession, and that he 
must have had an engineering bent is suggested by 
the accuracy of his books when dealing with engineer- 
ing matters. This bent can perhaps be in part ex- 
plained by the fact that his mother came from a mill- 
wright family, a member of which is said to have in- 
vented the first reaping machine. Samuel Smiles was 
born at Haddington, N.B., in 1812, and the quality of 
self-reliance which forms the motif of much of his 
work was no doubt strengthened in him by the 
fact that he was one of eleven children. After 
attending the Burgh School, he passed through the 
medical department of the University of Edin- 
burgh, afterwards going to Leyden University. His 
first book, Physical Education of the Young, was pub- 
lished in 1837, and in 1838 he became editor of the 
Leeds Times. In 1842, he resigned the editorship 
and returned to the practice of medicine, and it was 
about this time that his association with the Zion 
School commenced. Three years later, he gave up 
his practice to become secretary of the Leeds and 
Thirsk railway, absorbed into the North Eastern 
railway in 1854. As Leeds was a centre of heavy 
engineering even at that time and was a principal 
centre for locomotive manufacture, his official 
position no doubt brought him into contact with 
many engineers. From 1854 to 1866, Dr. Smiles 
was secretary of the South Eastern Railway, and 
helped to promote the Charing Cross railway and 
terminus. Dr. Smiles died in Kensington in 1904. 


FLoop-Retier ScusMe oN THE River LE&e. 


In ENGINEERING of October 18, 1935, we described 
a scheme which had been undertaken by the Corpora- 
tion of West Ham and the Lee Conservancy Board, 
to provide relief from floods on that portion of the 
River Lee which lies between Carpenter’s-road 
Bridge, Stratford, and its confluence with the 
Thames. According to a statement made by 
Sir William Preseott, chairman of the Lee Con- 
servancy Catchment Board, last week, Parliamen- 
tary powers are now to be sought in order that 
further improvements as far up stream as Edmonton 
may be undertaken. These include the re-construc- 
tion of the Carpenter’s-road bridge and of the bridge 
carrying the Victoria Park branch of the London 
and North Eastern Railway, as well as the demolli- 
tion of the road bridge at Temple Mills, which it is 
understood will be replaced by a new structure. 
Between Carpenter's Bridge and ** The Friends,”’ on 
Hackney Marshes, the channel will be widened and 
above this point it is proposed to construct a new 
flood channel about 34 miles long across Leyton 
and Walthamstow Marshes and along the line of 
Dagenham Brook. This channel will join the River 
Lee diversion near Chalk Bridge, Edmonton, oppo- 
site the Banbury Reservoir of the Metropolitan 
Water Board, and will be designed to intercept 
three-quarters of the flood water, which now enters 
the Lee Navigation below Tottenham Lock. This 
will necessitate the construction of a number of road 
and railway bridges, including one to carry Lea 
Bridge-road. The scheme also includes the widen- 
ing of the stream known as Pymmes Brook, which 





carries a considerable amount of surface water and 
sewage effluent from Tottenham, Edmonton, South- 
gate, Finchley and Barnet, and the improvement of 
Moselle Brook in Tottenham. In the course of his 
statement, Sir William said that the flooding which 
had taken place from time to time along the whole 
length of the lower valley of the river clearly showed 





that its channels were inadequate. This condition 
would tend to become accentuated as the number of | 
built-up areas in the valley were extended. Though | 
attention was at present being confined to the | 
portion of the river between Carpenter’s-road and 
Edmonton, further improvements might be neces- 
sary in the upper portion of the water shed. | 
Tue GrowTH OF TECHNICAL EDUCATION. 
The engineer whose professional education was | 
carried out, apart from what he could pick up in| 
the works, at the older type of evening classes, 
must, we think, look with a certain amount of envy | 
at the educational facilities provided for the appren- | 
tice nowadays. Some branches, notably electrical | 
engineering, were, in his day, just developing, and 
there was a little apparatus available, but, in most 
cases, the provision in the much older branch of 
mechanical engineering was meagre in the extreme ; 
a lathe or two, perhaps a shaper or a slotter, with | 
a small hand-operated testing machine, was about 
the only apparatus available. The heat engine and 
hydraulic laboratories were, outside schools of 
university rank, non-existent. The apprentice of 
to-day has, in any large town and certainly in 
London, a wealth of equipment at hand which 
ought to greatly facilitate the study of his text- 
books. Such facilities exist, for instance, at 
the Northampton Polytechnic, St. John-street, 
London, E.C.1, the prize-distribution ceremony of 
which took place on Friday, December 10, and on 
such occasions the question arises as to what extent 
they are being utilised. The answer lies in statistics ; 
for instance, in the past session 38 degrees were 
taken in the Faculty of Engineering of the University 
of London, with a creditable proportion of Honours 
among them, and in the award of the Polytechnic 
Diploma in Engineering there were 26 names. The 
whole of these creditable successes are not due to 
evening classes only, full advantage being taken 
of senior full-time courses, but the figures, it may 
be submitted, are significant of a growth of appre- 
ciation on the part of the engineering apprentice 
and student. So, also, may the statement in the 
annual report that the accommodation is becoming 
so limited that it has been necessary to restrict 
enrolments in certain courses; what courses these | 
are, is not, however, stated. Some extensions 
o relieve this congestion will probably be made. | 
In any that the attendance in all| 
departments in the session 1936-37 was 3,676) 
students, as compared with a total of 2,291 in the 
session of 1926-27, the growth of the Polytechnic 
will no doubt continue. The Chair at the Prize 
Distribution ceremony was taken by the Chairman 
of the Governing Body, Mr. H. A. Game, M.A., 
and an inspiring address was given by Sir Stanley 
Machin, J.P., Past-President of the London Chamber 
of Commerce. 
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Estuary CHANNELS. 


The Vernon Harcourt Lecture of the Institution | 
of Civil Engineers, delivered by Dr. Brysson Cun- 
ningham, M.Inst.C.E., on Wednesday, December 8, 
was devoted to the subject of estuary channels and 
embankments. Dr. Cunningham pointed out how 
necessary it was to treat all such problems in the 
light of facts appropriate to each individual case, 
and devoted his lecture to a consideration of the 
regulation and improvement of navigable channels 
and to the protection of adjacent low-lying lands. 
In connection with the first he discussed the three 
chief causes of trouble, viz., a shifting channel, 
inadequate depth of water, and bars. In enlarging 
upon these he drew examples from the Mersey, the 
Humber and the Seine, and explained the lessons 
to be learnt from experience in such cases. He then 
proceeded to explain the use of walls, in connection 
with works such as those at the mouth of the 
Mersey, the Ribble, the new channel up to Rotter- 
dam, and the Venetian Lagoon, as well as the Seine 
and Whangpo rivers. Floating plant for deepening 





navigable channels was also described, and the 
causes leading to the formation of bars were also 
discussed. Remedial measures in connection with 
the last were exemplified by reference to the Mersey, 
the Gironde, the Tyne, Wear and Tees, &c. On the 
subject of embankments, Dr. Cunningham referred 
to the Thames estuary, the Trent, and the conditions 
on the Scheldt and Maas. The lecture was illus 
trated by a large number of lantern slides of an 
informative character, mostly of charts showing tl« 
vagaries of rivers in estuarial reaches, and the 
results of work carried out to remedy defects. Th« 
lecture was much appreciated, and proved to b 
well in keeping with the standard which this inter- 
esting series has maintained. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 647.) 
Puysics DEPARTMENT—(continued). 


Optical Systems, Synthetic-Resin Lenses.—The 
fourth main division of the Physics Department’s 
work is concerned with the general science of optics 
and the properties of optical instruments, and now- 
adays also embraces a growing diversity of associated 
problems in the measurement of thermal radiation 
and colour, many of the latter being the direct 
outcome of the need for improved precision in indus- 
trial operations. In the realm of optics itself the 
commercial aspects of the Laboratory’s investiga- 
tions arise chiefly from the large number of tests 
of optical instruments which are regularly made 
year after year, in connection with which research 
is now being successfully directed to such matters 
as the improvement of large-aperture instruments 
for night vision and the development of photo- 
electric methods of measuring the transmission of 
light and the distribution of field brightness in 
optical instruments as a whole. The conclusion 
that ample scope remains for further research of 
much promise in these directions is supported as 
much by the implications of future developments 
as by the mere fact that, during the past year, a 
series of lenses made of synthetic resins has been 
submitted by a manufacturer for a comprehensive 
examination of optical properties. 

A very interesting application of an unusual 
optical system has recently been utilised for the 
purpose of providing adequate protection to radio- 
logists in the course of their observations on patients 
undergoing X-ray therapeutic treatment. The 
assembly consists of eight spherical mirrors, all of 
the same radius, arranged four on each side of a 
massive protecting wall which separates the patient 
from the observer. The viewing system is intended 
to take care of stray radiation, which it does by 
reflecting a view of the patient through a relatively 
small hole, measuring only about 3 in. in diameter, 
at its centre, situated several feet above head level 
in the protecting wall. At each minor the light is 
turned through a right angle, and if the mirrors and 
the light track are encased in passages or flues of 
protective material, any possibly harmful X-radia 
tion is so scattered before reaching the final mirro: 
that the observer is adequately protected. It is 
worthy of note that the mirrors used in this viewing 
system are aluminised, in preference to being 
silvered, the object being to obtain the highest 
possible reflecting power in view of the repeated 
reflection of the light. So far as the Laboratory's 
experience goes, the results achieved with aluminised 
mirrors, since their appearance some three years 
ago, have been highly satisfactory, not only for th 
full and partial reflection of light, but also in experi- 
mental work with invisible radiation. 

Radiation Measurements, Protective Glasses.—Th 
accurate measurement of radiation has become, of 
late years, so important in many branches of in 
dustry—notably in connection with the improve 
ment of gas and electric fires—that the work of th« 
Laboratory on the realisation of the radiation scat: 
introduced by the late Professor Callendar, and on 
the construction of satisfactory instruments for 
absolute measurements of radiation, is steadil) 
growing and producing highly interesting results 
Prominent among the latest of such contribution= 
is the calibration of specialised instruments for th: 
needs of different industries, the diversity of which 
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is tending to increase as the result of the discovery 
that each instrument must be calibrated by ex- 
posure to the type of radiation with which it is to be 
used. It follows, further, that the Laboratory 
is called upon to design and specify separate stan- 
dards of radiation for the gas, electrical and other 
industries. As regards external bodies of a less 
certain commercial character, standards and equip- 
ment are maintained at the Laboratory for calibra- 
ting the instruments used in the measurement of 
solar radiation and of the special radiators employed 
in thermal and associated types of therapeutic 
treatment, many of which emit energy mainly in 
limited spectral regions. 

Among the Show Day exhibits illustrating this 
branch of investigation were experimental assem- 
blies for measuring the time-constants and the 
intensity-response functions of thermopiles. The 
means employed for the former of these tests include 
a condenser to which the thermopile is connected. 
The electric charge accumulated in a prescribed 
period, during which the thermopile is exposed to 
radiation of the desired character, is discharged by 
the agency of an adjustable time switch and 
measured on a ballistic galvanometer. 

A further aspect, of direct industrial importance, 
concerns the Laboratory’s invis‘igation of the 
glasses, such as those used by welders and metal- 
lurgical workers, which protect the eyes by possess- 


ing great opacity to heat and other harmful radia- | 


tions. The amount of test work in this direction 
has increased so markedly during the past year, as 
a result of the issue of British Standard Specification 
No. 679 for Protective Glass for Welding and Other 
Industrial Operations, that a new technique has had 
to be developed. These protective glasses are 
graded, according to their visual density, by values 
ranging from 1 to 6, corresponding, respectively, to 
transmissions varying from o (i.e., 10 per cent.) 
to — (i.e., 0-0001 per cent.). For a stated visual 


10° 
density, the Standard Specification prescribes 


who are unable to justify the installation of the 
somewhat expensive apparatus for their own use. 

As regards research investigations, the Labora- 
tory has been chiefly concerned of late with the 
improvement of instruments for colour measure- 
ment, particularly in connection with the problem 
of measuring by direct colour matching, which 
presents exceptional difficulty as the result of 
unavoidable differences in the colour vision of 
observers. Experiments to develop an instrument 
in which these difficulties will be overcome to the 
degree of making it satisfactory for industrial use 
are proceeding with promise of ultimate success. 
In the meantime, concurrently, excellent progress 
is being achieved by indirect methods of colorimetry 
in which the specification of the colours is derived 
from a spectral analysis of the light transmitted or 
reflected by them. The apparatus at present in 
course of perfection takes advantage of the high 
sensitivities obtainable with modern types of gas- 
filled photo cells, the currents in which, generated 
by incident radiation, are amplified by direct-current 
valve amplification. By comparison with the 
standard visual equipment, this newly-developed 
spectrophotometer for colour measurement is in 
agreement within the uncertainties of observation 
inherent in the visual method. The utility of the 
spectrophotometer is now in the process of being 
extended to the measurement of colour reflected 
from opaque surfaces. Under these conditions it 
is necessary to concentrate the relatively feeble 
illumination by collecting the light reflected from 
a large surface in a concave mirror and focusing it 
directly on to the photo-electric cell. 

One further branch of colorimetry which remains 
to be mentioned is that which deals with the colour- 
matching properties of different illuminants. Investi- 
gations are in progress into the performance of 
lamps suitable for commercial colour matching, with 
particular reference to the formulation.of a standard 





specification for the so-called “ daylight” lamps. 


minimum densities for ultra-violet radiation and for | Among the matters requiring consideration are the 
heat emitted from a specified source. In practice, | characteristic qualities of light from the north sky, 
densities much higher than 8 are encountered in the | 4nd the examination of such light and its comparison 


ultra-violet rays, and direct measurement by means 
of an ultra-violet spectrophotometer has been found 
quite impracticable. An alternative method has 
accordingly been devised in which the required 
values for thick glass are deduced from direct 
measurements carried out on thin specimens pre- 
pared from the same material. This procedure, 
unfortunately, cannot be used for laminated or non- 
homogeneous types of protective glass, and alterna- 
tive methods of test are undergoing investigation, of 
which one based on photography of the transmitted 
radiation appears the most promising at present. 
In this genera] connection a point emerging from 
the Laboratory’s results, which should be carefully 
noted by all users and purchasers of protective 
glasses, is that while most of the representative 
samples so far tested satisfy the requirements of 
the British Standard Specification as regards 
transmission of ultra-violet radiation, an equally 
large proportion have failed by a wide margin to 
satisfy the requirements in the infra-red region, 
where it is well established that protection is of 
great importance to the eyes. It follows that large 
numbers of industrial workers are deriving, from 
their protective screens or goggles, far less protec- 
tion than is believed to be desirable, and far less 
than is certainly obtainable without any sacrifice in 
the visibility of the work. 

Colorimetry and Spectrophotometry.—In previous 
accounts of the Laboratory’s work, reference has 
been made to its important contribution towaids 
the establishment, in 1931, of an internationally 
agreed system of colour measurement and of 
standard sources for the illumination of materials 
undergoing measurement in normal circumstances, 
The methods evolved at the Laboratory have 
proved so successful that some of the larger commer- 
cial concerns dependent on colour measurement 
have installed similar apparatus in their own 
laboratories, the instruments employed being, if 
desired, regularly calibrated and tested at Tedding- 
ton. Nowadays, actual colour measurements are 
also carried out as part of the routine test work of 
the Physics Department, so that the standard 
system is available on request to firms or individuals 


with various types of artificial lamps are subjects for 
experiment which will doubtless prove of value to 
a committee of the British Standards Institution 
which is considering the possibility of standardising 
light sources for colour matching, 


ELECTRICITY DEPARTMENT. 


Electrical Standards. Dielectrics.—The funda- 
mentally important work of re-determining the 
absolute values of the ampere and the ohm, which 
has occupied the Electricity Department for some 
years past, is now complete. For the former of these 
measurements the method employed consists essen- 
tially in balancing the electromagnetic force between 
two pairs of coiled conductors by weights, the 
entire assembly taking the form of a modified 
balance of extreme precision. The current supplied 
to the coils is measured with reference to standard 
cells, and the eventual result of the current deter- 
mination is expressed as the electromotive force of 
such a cell. 

In the case of the standard of resistance, two 
methods have been employed. One of them—the 
Lorentz method—involves a technique which is 
essentially that of the direct-current potentiometer. 
The other incorporates the alternating-current 
bridge network devised by Campbell. The general 
scheme of work has been, by each of these methods, 
to measure in absolute units the existing inter- 
national unit of resistance which is based on the 
resistance of a standard column of mercury to the 
passage of a current defined in terms of a specified 
form of silver voltameter. At this final stage of the 
investigation, the point of major interest is the 
agreement to within 1 part in 100,000 between the 
values obtained by the two methods. This high 
degree of concordance is actually less than the 
maximum probable error of either mode of deter- 
mination, and it consequently provides not only 
excellent confirmation of the accepted value for the 
absolute unit of resistance, but also demonstrates 
that the whole system of electrical measurements 
employed at the Laboratory is consistent with an 
accuracy of this order, which is the maximum 





accuracy at present required in electrical research 





and development. One other incidental but impor- 
tant point is that the Campbell method involves a 
close control of earth capacitance, and the auxiliary 
measurement of inductance in the components of 
the apparatus and of the effects of frequency on 
inductance. All these matters bear very directly on 
the sort of measurements which have to be under- 
taken in connection with electrical communications 
in industry and the checks carried out at the 
Laboratory are thus of practical significance. 

The outcome of the entire research may be 
summarised by the two relations :— 

1 international ohm = 1-00050 absolute ohms. 

Electromotive force of Weston neutral cell at 

20 deg. C. = 1-01866 absolute volts. 

Nearly all electrical quantities are, in practice, 
measured by reference to standard resistors and 
standard cells. Now that these two fundamental 
standards have been calibrated in absolute units, 
it becomes a straightforward, relatively simple, 
matter to express other quantities in terms of the 
same system. As is now widely known, it has been 
decided by international agreement that in 1940 
the existing international electrical units shall be 
replaced by the absolute system, with the advantage 
that many troublesome correction factors will be 
eliminated from electrical calculations. The values 
finally assigned for the ratios between the two 
systems must depend, of course, on absolute measure- 
ments made in other countries, but so far as this 
country is concerned, information required to effect 
the proposed change-over is now all complete and 
the remarkable consistency of the Laboratory 
measurements provides evidence of the accuracy 
of the results obtained. 

From the point of view of a standard laboratory, 
a matter of almost equal importance to the realisa- 
tion of absolute units is the construction of material 
standards of the highest possible degree of per- 
manence by which the measured values may be 
preserved. In the case of resistance standards, the 
department is now experimenting with coils of pure 
platinum in the hope of avoiding the slow secular 
changes which are a defect of the manganin coils 
commonly employed heretofore as standard resistors. 
The platinum coils, unfortunately, are not without 
disadvantages. Owing to the large temperature 
coefficient of electrical resistance of pure platinum, 
these new coils have to be used at a specified 
temperature—arbitrarily selected as 0 deg. C.—and 
in order to achieve the desired accuracy, this 
temperature has to be reproduced every time the 
standard coils are in use, by means of a water-ice 
bath of exceptional purity, to an accuracy well 
within 0-001 deg. C. The difficulties inherent in this 
elaborate technique are, however, being gradually 
overcome and measurements made over.a consider- 
able period have demonstrated that the relative 
resistances of the platinum coils and of the best of 
the old standard manganin coils have remained 
constant to about two parts in a million. No 
changes certainly attributable to the platinum coils 
have been observed so far, but the comparisons 
will have to be made periodically for a number of 
years yet before it can be ascertained that the 
disparities between the two metals are the same as 
the known secular changes in the manganin. The 
results are promising, however, and there appears 
good reason to hope that the platinum coils will 
preserve the resistance unit for many years to an 
accuracy of the order of a few parts in a million. 

As regards the permanence of the standard of 
current, indirectly preserved (as explained above) 
in the form of the voltage of a standard cell, experi- 
ments have established that cells made with a 
slightly acidified electrolyte are remarkably stable. 
Such is the normal procedure now adopted at the 
Laboratory as the outcome of long term tests, in 
which cells, kept at roughly constant temperature, 
have remained constant to within 1 part in 100,000 
for 10 to 12 years. For shorter periods of 3 or 
4 years, standard cells controlled as regards tem- 
perature have been found subject to variations of 
no more than three parts in a million, and the 
same order of constancy holds during shorter periods 
for cells used in open-air conditions and subject to 
normal daily variations of temperature. The main 
practical conclusion is that these acid cadmium 
cells require no special precautions to prevent 
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important secular change and need be maintained 
at constant temperature only for an hour or two 
before and during their use for measurements. 

One of the most important directions in which the 
Laboratory has recently been able to assist the 
electrical industry is leading to a much improved 
knowledge of the properties and behaviour of 
insulating materials. The first stages of this con- 
siderable research, devoted to the development of 
precise methods of measurement, have now been 
successfully extended to the determination of 
dielectric absorption, breakdown and power loss 
under alternating voltages—imperfections of insu- 
lating materials which make their performance only 
approximately predictable and give rise to many 


serious problems encountered in electrical practice. | 


Among the apparatus devised is a capacitance- 
variation assembly whereby the dielectric constant 
and power factor of insulating materials can be 
studied over the large frequency range, from 10 ke. 
per second to 100 Mc. per second, nowadays covered 
by the communication, television and radio indus- 
tries. On behalf of the British Electrical and Allied 
Industries Research Association, these properties 
have been determined for synthetic resins, fused 
quartz, and a variety of ceramic insulating materials, 
while similar work is in progress on a graded series 
of ebonites as part of an investigation to improve 
ebonite which is being supervised by a joint com- 
mittee of the Electrical Research Association and 
the Research Association of British Rubber Manu- 
facturers. 

Apart from these fairly specific investigations 
for external bodies, the Laboratory is engaged on 
general research into the physical nature of the 
processes which give rise to power loss and allied 
phenomena, and the relevant properties of di- 
electrics in common use, such as paper, oil, mica and 
synthetic resins, are being studied in great detail. 
With the collaboration of the Chemical Research 
Laboratory at Teddington, attention is at present 
being concentrated on the comparative behaviour 
of synthetic resins, glasses and ceramics of various 
compositions and modes of preparation. It is being 
discovered that the wide differences in electrical 
properties exhibited by these different classes of 
substances are probably attributable to moisture 
content when the voltage and frequency of the 
electrical circuits with which they are associated are 
fairly low. Most of the materials studied, except 
the glasses, absorb water from the atmosphere, 
and it is this water which generally and largely 
determines their properties at low frequencies and 
voltages rather than their intrinsic composition. At 
very high frequencies, however, the moisture content 
loses its influence. Another interesting phenomenon, 
which appears when high voltages are applied to 
these insulating materials, is an increase in power 
factor not greatly affected either by temperature or 
water absorption. The change is such as to suggest 
the onset of a critical condition giving rise to a 
process of ionisation within the body of the insulator, 
although the phenomenon is not limited to insulat- 
ing materials containing gaseous inclusions, which 
might be expected to ionise under high voltages 
more readily than the more compact of the sub- 
stances examined. The only tentative conclusion 
which can so far be drawn from this work, therefore, 
is the very general one that the chemical composition 
or physical structure of an insulating material 
affects its behaviour differently according to whether 
it is subject to high or low voltages. 

A rather more domestic series of problems bearing 
on dielectric properties is in course of examination 
at the request of the Home Office, which is con- 
cerned to minimise the risk of explosion due to static 
electrical discharges in factories and hospitals. In 
the course of this work it has been established that 
in operating theatres the manipulation of blankets 
can create electrostatic charges great enough to ignite 
explosive mixtures of anesthetics, and that the 
insulation provided by the rubber wheels of trolleys, 
tables and other hospital apparatus is an important 
contributory factor in the accumulation of such 
charges. In the case of the dry-cleaning industry, 
where inflammable liquids and vapours are com- 
monly present, the risk of an electrostatic spark 
discharge is enhanced by the fact that many of the 
cleansing liquids employed are very good electrical 


insulators. A very recent study has revealed that 
the addition of the various forms of soap, commonly 
used in solution with the cleansing fluid, always 
leads to a considerable reduction in the electrical 
conductivity and consequently diminishes the risk of 
explosion by enabling electrostatic charges to leak 
away more readily to earth. It has been found, 
however, that the fabrics, probably by absorbing 
one or more of the constituents of the soap, more or 
less restore the insulating properties of the solutions 
during the cleansing process, so that the value of the 
soap as an electrical conductor cannot be relied upon. 


with the object of preventing fire and explosion in 





| the dry-cleaning industry. 

In general connection with the work of the 
| Electrical Department on the measurement of 
| electrical quantities, some reference must be made 
| to recent developments in the technique developed 
| for realising such quantities when the various circuit 
| components in question are subject to alternating 
currents of high frequency. The principle nowadays 
adopted is that of referring the electrical properties 
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under examination to the primary Laboratory 
standards through a sequence of measurements on 
sub-standards of intermediate types. An example 
of this kind of investigation is afforded by a series 
of measurements, recently carried out for the Radio 
Research Board, of the inter-electrode capacitance 
under working conditions of some of the newer 
types of thermionic valves. Such work on screened- 
grid valves, capable of attenuations exceeding 
100 decibels, demanded an accurate method of 
measuring capacitances as small as 0-001 ppuF, and 
it is of interest to refer briefly to the instrument, 
shown diagrammatically in Fig. 27, which has been 
designed at the Laboratory and, according to a 
published account,* successfully used for the purpose. 
It comprises a brass cylinder a about 15 cm. in dia- 
meter and 12 cm. high, fitted with a lapped copper 
base b. The latter is almost completely covered 
by a thin dise d of mica sandwiched between tin foil, 
and an upper lapped copper plate c holds the mica 
down to form a fixed output condenser having a 
capacitance of about 13,000 nF. Between the upper 
copper plate and a circular brass disc e, the level of 
which is controlled by an insulated micrometer 
screw, exists a variable condenser which can be 
screened by the interposition of a shutter connected 
to the earthed case of the instrument. The total 
variation of capacitance with this arrangement is 
from 100 to 0-lwpF, but it can be increased by 
fitting the screening partition, shown by the dotted 
lines in Fig. 27, in such a position that the moving 
and upper copper plates can be completely separated 
by the full rotation of the screening shutter. The 
capacitance to be measured is connected in series to 
a standard, or calibrated variable, condenser, and 
the ratio between them is indicated by an electro- 
static voltmeter and valve voltmeter. Subsequently 
the attenuator is substituted for the two former 
capacitances, and the moving disc adjusted until 
the same ratio of capacitance is indicated by the 








* J. Sci. Inst., vol. 13, page 407 (1936). 


Experimental work is still in progress, therefore, | 








voltmeters. The unknown capacitance is thus 
determined once the attenuator has been calibrated. 
and the method is proving to be very satisfactory a: 
regards both accuracy and rapidity in use. Capaci- 
tances as small as 0-00lypF can be measured t 
within 10 per cent. and an accuracy of 1 per cent. is 
claimed for measurements of larger capacitances. 

In the same general category the electrical con 
stants of a range of typical chokes, condensers ani! 
resistors used in the communication industries hav: 
been determined at high frequencies, ranging fron 
30 million to 100 million cycles per second. An 
interesting and important feature which has come t: 
light is that a condenser which possesses a fairl) 
large capacitance at low frequencies behaves as an 
inductance at very high frequencies, whereas a coil 
of comparatively small inductance at low frequencies 
behaves at very high frequencies as though it wer 
a choke of high resistance and small capacitance. 


(To be continued.) 








SELF-CONTAINED SEARCHLIGHT 
GENERATING SET. 


THE compact generating set illustrated on th: 
opposite page is, from its self-contained construction, 
of a semi-portable type, and a number have been 
manufactured by Messrs. The London Electric 
Firm, Brighton-road, South Croydon, for general 
searchlight work. The beam is of the high-intensity 
type, and the generator, which has an electrical output 
of 17 kW, has, therefore, the firm’s drooping charac- 
teristic as employed for military and anti-aircraft 
purposes. In view of the conditions of working, 
particular care has been taken in the ventilation of the 
generator, so that it will remain well within the safe 
temperature limits even when working under an over- 
load. The machine is mounted on a_ welded-steel 
baseplate which carries a control panel at one end and 
the engine at the other. A lighter extension carries 
the engine radiator enclosed in a frame, on top of which 
is the fuel tank. The engine is made by Messrs. The 
Parsons Engineering Company, Limited, Town Quay 
Works, Southampton, and is of the firm’s four-cylinder 
petrol type, Mark H.4S8, developing 35 h.p. at 
1,500 r.p.m. It is direct-coupled to the generator. 
The radiator fan is not mounted directly on the engine 
shaft, as is usual, but on an extension to it, the drive 
being through a friction plate. The drive has proved 
very reliable in maintaining an efficient draught and 
ensuring a low temperature throughout the radiator, 
while it eliminates risk of trouble through the possible 
breaking of the fan blades. The sets are intended for 
mounting on lorries; hence the arrangement of the 
exhaust silencer at the side of the baseplate and the 
inclusion of an integral petrol tank. The weight has 
been kept down to a minimum consistent with reliable 
operation, and special attention has been paid to 
silence in running. 








LABOUR NOTES. 


Tue December issue of the Amalgamated Engineering 
Union’s Journal contains the text of the agreement 
recently arrived at with the Engineering and Allied 
Employers’ National Federation, on the subject of the 
representation in the negotiation of labour affairs ot 
apprentices, boys and youths. The terms were sum- 
marised in a recent issue of ENGINEERING. Commenting 
on the agreement, the writer of the editorial notes in 
the Journal says :—* All the questions arising from 
the operation of the apprenticeship system are not 
disposed of For instance, no provision 1s 
made for settling the question of the proportion ol 
apprentices to journeymen. The question of traming 
has also been left open. But the union is entitled to 
raise these matters with the employers. The machinery 
existing under the Provisions for Avoiding Disputes 
will be invoked in respect to the first, and reference in 
regard to the second can be made at any time to the 
Employers’ Standing Committee on training and educa 
tional facilities—which committee is to make a special 
study as to the training of the boys as mechanics and 
men, as well as to deal with grievances that cannot b 
settled in the locality.” 


“* All things considered,” the note goes on to say, 
“ we can reasonably claim that good progress has been 
made in putting the relations of apprentices, boys and 
youths with the union and the employers on a proper 
footing. The fullest appreciation by all concerned a= 
to the value of a correct, and studied, training 0! 
apprentices, with the essential goodwill to fashion them 
into craftsmen worthy to uphold the traditions 0! 
British industry, is the ideal for which we strive. In 
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SELF-CONTAINED 


SEARCHLIGHT GENERATOR SET. 


(For Description, see Opposite Page.) 

















addition, contentment, absence of grievances, reason- 
able payment for their labour, and a sound technical 
education will present its award to the future of the 
engineering industry. As a union, we are keenly 
interested in the welfare of the industry, and for that 
reason desire to take our place in guiding the future 
eraftsmen along the correct path. May commonsense 
and good will be uppermost ‘n the minds of all concerned 
with the operation of the new machinery.” 


In November, the Home branch membership of the 
Amalgamated Engineering Union increased from 
292,485 to 298,891, and the Colonial branch membership 
from 32,033 to 32,613. The number of members in 
receipt of sick benefit increased from 3,334 to 3,568, 
and the number in receipt of superannuation benefit 
from 13,876 to 13,922. The number in receipt of 
donation benefit increased from 1,555 to 1.702, and 
the total number of unemployed members decreased 
from 5,667 to 5,619. 


Addressing a conference of the American Labour 
organisation, the Committee for Industrial Organisa- 
tion, Mr. John L. Lewis, the president, claimed that 
the standard of living in the United States had been 
appreciably raised through its activities in winning 
wage increases for millions of previously unorganised 
workers. At the same time, Mr. Lewis said, shorter 
hours had been won this year for 2,000,000 workers 
covered by the Committee for Industrial Organisation. 
Approximately 1,000,000,000 dols. a year had been 
added to the pay envelopes of workers benefiting from 
union agreements won by the C.I.0. This total did not 
take into account the wage increases accorded to 
unorganised workers in other industries, due to the 
raising of general wage levels which had resulted from 
the remarkable spread of industrial organisation since 
the C.1.0. was formed. 


According to the British Ministry of Labour, the 
total of 1,499,203 registered unemployed on Novem- 
ber 15 included 1,370,015 persons who were applying 
for benefit or unemployment allowances. An analysis 
of these applicants according to the length of the last 
spell of registered unemployment is as follows :— 
638,000, or 47 per cent. less than six weeks, 838,000, 
or 61 per cent. less than three months, 972,000, or 
71 per cent. less than six months, and 279,000, or 
20 per cent. twelve months or more. Of the persons 
on the registers on November 15, about 53 per cent. 
were applicants for insurance benefit, and about 38 per 
cent. for unemployment allowances, while about 9 per 
cent. had no application for benefit or unemployment 
illowances. 





Between October 18 and November 15, the numbers 
ot unemployed on the registers increased by 22,484 in 
the London area, 13,007 in the South-Eastern area, 
5,821 in the South-Western area, 11,292 in the Midlands, 
16,488 in the North-Eastern area, 24,774 in the North- 
Western area, 4,836 in the Northern area and 11,504 in 
Scotland. There was a decrease of 1,252 in Wales. 





_In accordance with the agreement made between the 
National Federated Electrical Association and the 
Electrical Trades Union on August 2, 1935, the parties 


have agreed to accept the recommendation of the 
National Joint Industrial Council to the effect that 
the wages declared under the agreement of May 28, 
1937, shall remain current up till and including the 
first pay day in February, 1938, for the pay period 
covered by that pay day. There shall be, it is further 
agreed, an interim ascertainment, based on the average 
of the monthly figures for the six months which ended 
on December 1 last, the wages declared under that 
ascertainment becoming payable on the second pay day 
in February, 1938, for the pay period covered by that 
pay day, and remaining current up till and including the 
first pay day in June, 1938. 

Such ascertainment having been made, the parties 
declare that the rates to operate shall be as follows :— 
Grade “A,” 1s. 93d. per hour (this rate includes 
travelling allowance) ; Grade “ B,” 1s. 7jd. per hour ; 
Grade “ C,” 1s. 64d. per hour; Grade “ D,” Is. 5}d. 
per hour. The Grade “‘ A” rate, until further notice, 
is subject to an addition of 5 per cent., making a total 
of ls. 103d. an hour. The Grade “ B” rate in the 
Mersey area within a radius of 10 miles of the Liverpool 
landing stage, and also including the towns of Run- 
corn, Widnes and St. Helens, until further notice, is 
subject to an addition of a penny per hour in lieu of 
travelling time, making a total of 1s. 8d. per hour. 
The Grade “C” rate for Belfast, until further notice, 
is subject to an addition of 3 per cent. The rates given 
above, with the adjustments mentioned, are to come 
into operation on the second pay day in February 
next for the period covered by that pay day, and 
remain current until and including the first pay day in 
June for the pay day covered by that pay day. 





At a meeting in London last week of the Civil 
Engineering Construction Conciliation Board a joint 
agreement was reached for a national increase in the 
rates of wages of men employed in the civil-engineering 
contracting industry. Under the agreement wages will 
be advanced by a half-penny an hour from the beginning 
of January and by another half-penny an hour at the 
beginning of May, after which rates will remain stabil- 
ised until the end of February, 1939. The existing 
rates in the industry to which these increases will be 
applied are based upon those for navvies and labourers, 
who are at present paid 1s. 24d. an hour in the County 
of London and 1s. 2d. an hour in Class I towns, such 
as Birmingham, Manchester, and Glasgow, with lower 
rates for less important areas, according to their grade. 





One of the resolutions passed at the recent national 
conference in the United States on Labour legislation, 
asked the Secretary of Labour to make a study of the 
problems arising out of discrimination against older 
workers, and the causes. The appointment of a national 
advisory committee on the subject was recommended. 
Another called for enactment by the States of legisla- 
tion, entrusting supervision of apprenticeship to State 
Departments of Labour, pending the co-operation of 
State Commissioners of Labour and the workers’ unions 
in building up apprenticeship councils. Miss Frances 
Perkins, the United States Secretary of Labour, opened 
the conference, and presided at several of the sessions, 





Industrial and Labour Information states that the 





Council of People’s Commissaries of the Soviet Union 





has empowered the Commissariat for Heavy Industry, 
as from November I, to apply the system of individual 
contracts of employment, valid for a period of five 
years, to underground workers, in the different coal 
basins. According to the Order, the measure is 
designed to combat the instability of labour in the coal 
industry and to encourage continuous work for long 
periods in the same mine. Miners, who conclude 
written contracts binding themselves to work for five 
years in the same mine, will be paid a fixed supplement 
te their wages as follows :—10 per cent. after the first 
year’s work, 15 per cent. at the end of the second year, 


and 20 per cent. after the third year. 


Twenty-one American States and the District of 
Columbia will begin payment of unemployment benefits 
in January, following specified waiting periods. The 
waiting period is an interval between the date when the 
worker first filed a claim for benefit after the loss of 
employment and the date on which benefit becomes 
payable. This period varies according to the different 
State laws. 


At September 15, over 303,000,000 dols. stood to 
the credit of these States in the Unemployment Trust 
Fund, and contributions to be paid between that date 
and January | will materially increase the total. The 
State of Wisconsin—which is already paying benefits 
—had withdrawn 1,200,000 dols. by September 15, and 
had a balance in reserve of approximately 26,000,000 
dols. The total reserve for all States with unemploy- 
ment compensation laws was approximately 447,000,000 
dols. on September 15. State laws vary in the amount 
and period of benefits. In the States whose benefit 
payments begin in January, the maximum payment a 
week is 15 dols. This sum is payable for 23-6 weeks in 
the year in Louisiana and 12 weeks in West Virginia. 
Eleven of the States fix the benefit period at 16 weeks, 
and, with the exception that has been noted, none 
exceeds 20 weeks. ree 

The weekly organ of the International Labour Office 
at Geneva, states that under a Bulgarian Legislative 
Decree of October 7, two organisations have been 
instituted for engineers and architects working on their 
own account, namely, an occupational Chamber and 
an Association of an academic character. The Chamber 
of Engineers and Architects is a corporate body, acting 
in an advisory capacity and attached to the Ministry 
of Public Works, Communications and Town Planning ; 
its principal object is to watch over the professional, 
material and moral interests of its members. The 
resources of the Chamber are derived from entrance 
fees of 200 to 1,000 leva, annual subscriptions, donations 
and legacies, annual State subsidies, &c. A mutual aid 
fund for invalidity, old age and death will be set up in 
connection with the Chamber, and will be compulsory 
for members of 50 years of age or under, and optional 
for members over that age. A conciliation board will 
be set up in connection with the Chamber. Apart from 
civil liabilities, the Decree prescribes a number of 
penalties for breaches of professional obligations. These 
penalties vary from a simple reprimand and fine to the 
loss of the right to exercise the profession for two years 
at most. The Association of Engineers and Architects 
is an academic organisation, the professional activities 
of which are limited owing to the fact that most of this 
work is reserved for the Chamber. 








LETTER TO THE EDITOR. 
THE FOUNDER OF THE P. AND O. 


To THe Eprror or ENGINEERING. 


Sir,—In your review of Mr. Boyd Cable’s A Hundred 
Year History of the P. and O., page 631 of your issue of 
December 3, 1937, it is said it would be interesting to 
find some confirmation of John Bourne’s tribute to his 
father, Captain Bourne, as “ the Establisher of the Penin- 
sular Steam Navigation Company.” 

Bourne, who was born in Ireland in 1812, and after 
studying medicine for five years, turned to engineering, 
should know something about the matter, for in your 
contemporary, The Engineer, of October 29, 1875 (page 
307), he wrote: “ In 1832 Messrs. Wuffus and Company, 
of Aberdeen, then one of the largest engineering firms 
in Scotland, received from my father, Captain Bourne, 
an order for a steam vessel called the Royal Tar, after- 
wards celebrated as being the pioneer vessel of the 
Peninsular and Oriental Company; and I about the 
same time entered these works to begin the study of 
engineering.” 

In the same journal on December 24, 1875 (page 440), 
he further said :— 

“In 1836 I returned to Glasgow. My father, in 
conjunction with his coadjutors, had arranged to 
establish the Peninsular Company, and three new 
steamers had to be built, the Don Juan, the Braganza 
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and the Tagus. . . The engines of the Braganza and 
Tagus were contracted for by Messrs. Scott and Sinclair, 
of Greenock, and the whole were to be constructed 
under my supervision.” 

The third and last volume of the short-lived Marine 
Engineering News also throws some light on the subject ; 
the opening article of the number for January 1, 1878, 
is a sketch of the career of John Bourne, accompanied 
with a portrait. In this sketch it is said : 

“In 1832 Captain Bourne, the father of the subject 
of our sketch, in connection with some friends, con- 
structed the Royal Tar, the most powerful steamer of 
her day. She was chartered as a man-of-war first by 
Don Pedro, and afterwards by the Queen Regent of 
Spain through Messrs. Wilcox and Anderson, shipping 
agents in London. M. Mendizabal, at that time 
Spanish Minister in London, pressed upon Captain 
Bourne the expediency of establishing a line of steamers 
between London and the Peninsula, and after some 
negotiation with the English Government, who con- 
sented to give up their own mail steamers, and to give 
a st bsidy of 30,0001. to Captain Bourne and his friends 
for carrying the mails, he consented to undertake the 
task. The new company, called the Peninsular Com- 
pany, afterwards expanded into the Peninsular and 


Oriental Company, affords the first example of the mails | 
having been carried by contract at sea, and Captain | 


Bourne was the first contractor for the performance of 
such a service. We have not here to trace 
further the history of this company, but it is well 
known that the vessels with which it 
were the largest and most perfect of their day ; they 
were almost wholly owned by Captain Bourne and his 
brothers, and were built under the superintendence of 
our present notice.” 

It would be interesting to know more about Captain 
Bourne and also his son, for the latter was a man of 
great industry. He took out various patents, engaged 
in many enterprises, visiting India three times in con- 
nection with the railways, and placed engineers under 
a great debt by the writing of his works on the steam 
engine and screw propeller. It is an extraordinary 


space 


Yours faithfully, 
Purley, Surrey. Epoar C. Smrru. 


December 10, 1937. 
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thing that no one seems to know when he died. 
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CATALIN CAST PHENOLIC RESIN. | 


On page 650, ante, we form of 
synthetic resin of the phenolic type, known as Catalin, 
one of the special features of which is that it is cast 
to the required form in thin lead moulds instead of 
being moulded under pressure in heated steel dies. 
We briefly indicated the method of making the lead 
moulds in the previous article, but the process can be 
more readily understood with the aid of the photo- 
graphs reproduced on this page, which have since been 
supplied to us by Messrs, Catalin, Limited, 3, Vere- 
street, London, W.1. For the production of Catalin 
castings it is necessary to make a pattern of mild 
steel or tool steel of the exact shape of the casting to 
be produced. Actually, the patterns, known as dipping 
arbors, are made in multiple units, for rapid production, 
and the units are secured to a plate provided with a 
handle for the convenience of the operator. For 
making the moulds, the arbor unit is dipped into a 
bath of molten lead, which adheres to the arbors in 
the form of a thin coating. The unit is withdrawn 
with the lead adhering to the arbors, as shown in 
Fig. 1, and dipped into cold water to cool it, after 
which the lead sheaths are removed from the arbors 
by knocking the plate supporting them on wooden 
blocks, as shown in Fig. 2. In some cases the lead 
sheaths are removed from the arbors by vibration. 

For long thin castings, such as the rods shown in 
Fig. 1, which are usually made about 24 in. in length, 
the arbor is made with a slight taper, of the order of 
0-005 in. per foot, to facilitate the removal of the lead | 
sheath. In making moulds of this class, also, an air 
valve is provided at the upper end of the arbor to 
allow air to enter as the lead sheath is removed ; 
without this device difficulty would be experienced in 
removing the sheath owing to the vacuum formed 
between it and the arbor. As mentioned in our 
previous article, the moulds made in this way are 
filled with liquid Catalin and placed in a hot-air oven 
for from three days to six days, during which time the 
liquid resin solidifies and hardens. The lead is then 
stripped off the castings, melted down and used again. 
Thus, although each mould is only used once, the cost 
of the moulds is very low. 


described a new 








8.8." Luviataan " Soup ror Breaktne Urp.—It is now 
confirmed that the famous liner Leviathan has been 

urchased jointly by Messrs. Metal Industries, Limited, 
Roayth, and Messrs. Thos. W. Ward, Limited, Sheffield. 
The vessel is to be broken up at the former firm’s ship- 
dismantling works at Rosyth 
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LAUNCHES AND TRIAL TRIPS. | 


Boscan.’’—Twin-serew oil-tank steamer for service 
between the oil-loading terminals of Lagunillas and 
La Salina, on Lake Maracaibo, Venezuela, and the oil- | 
refinery terminal at San Nicholas, Aruba, Netherlands | 
West Indies; triple-expansion engines supplied by | 
Messrs. The North Eastern Marine Engineering Company, | 
Limited, Wallsend-on-Tyne. Launch, November 8. 
Main dimensions, 362 ft. 9 in. by 60 ft. by 17 ft. 6 in. 
Built by Messrs. Furness Shipbuilding Company, Limited, 
Haverton Hill-on-Tees, Billingham, Co. Durham, for 
Messrs. The Lago Shipping Company, Limited, of the 
Standard Oil Company, New Jersey (Messrs. Anglo- 
American Oil Company, Limited, managing owners). 

‘Ex Maprya.”’—Twin-screw passenger and cargo 
steamer for the Indian coastal service ; triple-expansion 
engines working in conjunction with Bauer-Wach exhaust 
turbines. Trial trip, November 21. Main dimensions, 
350 ft. by 50 ft. by 24 ft. Built and engined by Messrs. 
Barclay, Curle and Company, Limited, Clydeholm, 
Glasgow, W.4, to the order of Messrs. Scindia Steam 
Navigation Company, Limited, Bombay. 

“ Port Hauirax.”—Single-screw cargo motorship for 
service between Canada and New Zealand; four- 
cylinder opposed-piston Swan, Hunter-Doxford oil 
engines. Trial trip, November 29. Main dimensions, 
433 ft. by 59 ft. by 39 ft. 5 in. Built and engined by 
Messrs. Swan, Hunter and Wigham Richardson, Limited, 
Wallsend-on-Tyne, for Messrs. Port Line, Limited, 
London. 

“ WIMBLEDON .”"—Single-screw steam collier for bring- 
ing coal up the Thames to Wandsworth ; triple-expan- 
sion engine supplied by Messrs. Aitchison Blair, Limited, 
Glasgow. Launch, December 1. Main dimensions, 
250 ft. by 39 ft. 6 in., by 18 ft. 6in. Built by Messrs. 
Burntisland Shipbuilding Company, Limited, Burnt- 
island, Fifeshire, for Messrs. The Wandsworth and 
District Gas Company, Wandsworth, London. 

“* TevioTBaANK.”’—Single-screw cargo steamer ; triple- 
expansion engine. Launch, December 2. Main dimen- 
sions, 439 ft. 3 in. by 56 ft. 8 in., by 36 ft. Tin. Built 
and engined by Messrs. John Readhead and Sons, 
Limited, West Docks, South Shields, to the order of 
Messrs. Andrew Weir and Company, London. 

** MonKWooD.”’—-Single-screw coal-carrying steamer ; 
triple-expansion engine, supplied by Messrs. The North 
Eastern Marine Engineering Company, Limited, Sunder- 
land. Launch, December 2. Main dimensions, 255 ft. 
by 37ft. 6 in., by 18 ft. 6 in. Built by Messrs. 8. P. 
Austin and Son, Limited, Wear Dock Yard, Sunderland, 
for Messrs. Wm. France, Fenwick and Company, Limited, 
London. 

“ Wanaka."’—Single-screw motorship for coasting 
trade in New Zealand waters; single-acting two-stroke 
Launch, December 3. Main 


Sulzer Diesel engine. 
dimensions, 275 ft. by 45 ft. by 21 ft. 6 in. Built by 


Messrs. Alexander Stephen and Sons, Limited, Linthouse, 
Glasgow, 8.W.1, for Messrs. The Union Steam Ship 
Company of New Zealand, Limited, Wellington. 

“ Brastep.”—Coasting steam collier ; triple-expansion 





engines installed by Messrs. The North-Eastern Marine 


Fic. 2. 


Engineering Company, Limited, Wallsend. Launch 
December 16. Main dimensions, 223 ft. by 34 ft. by 
14 ft. 3 in. Built by Messrs. Burntisland Shipbuilding 
Company, Limited, Burntisland, Fifeshire, to the order of 


Messrs. Hudson Steamship Company, Limited, London 








Enouish Motor Cars ts AvusTrRALiA.—Messrs. Morris 
Motors, Limited, Cowley, Oxford, inform us that in the 
first 38 weeks of 1937 they delivered approximately 
334 per cent. more Morris cars to Australia than during 
the whole of 1936. 


FLAME anp Air Jets: Erratcm.—In our report of 
the discussion on the paper “‘ The Mechanics of Flame and 
Air Jets,’ by Mr. R. F. Davis, B.Sc.(Eng.), at The Institu 
tion of Mechanical Engineers, it would appear that the 
remarks of Mr. K. C. Barrell, as given on page 602, ante, 
should have been presented somewhat differently. This 
speaker's point as to the Hallam and Russell curves was 
that, as he believed they were deduced from work in an 
experimental gallery in eonnection with coal-dust explo- 
sions in mines, and in which the flame travelled along the 
gallery raising in front of it a stationary cloud, he would 
inquire to what extent the author considered they could 
be related to the burning of a jet of dust and air pro 
jected into a furnace in which the flame was stationary 
He also inquired what was the procedure adopted in 
practice in comparing in a boiler the calculated and 
actual shapes, for he hoped to examine the flame in a 
rotary cement kiln in which the combustion zone was 
encased in a rotating steel shell lined with firebrick, such 
attempted examination being thus different from looking 
into a boiler. 


Oxrorap Farminc ConrerENcE.—The third Oxford 
Farming Conference will be held in the hall of the Taylor 
Institution, Oxford, from January 4 to January 7, 1938 
The opening address, by Mr. J. A. S. Watson, will be 
on “‘ The Maintenance of Fertility and the Land Fertility 
Scheme, 1937,” aud this will be followed by papers on 
“ Our Grassland,” by Prof. J. A. Hanley, and “ How 
we Work Grassland in the North,” by Mr. D. G. Brown 
The morning of January 5 will be devoted to two papers 
on “ Alternate Husbandry,” and in the afternoon these 
papers will be discussed, the discussion being followed 
by papers on manuring. Three papers on silage and 
hay production will be read on the morning o! 
January 6, these papers being again discussed in the 
afternoon and followed by two others, one on ~ The 
Conservation of Fodder Crops on the Farm,” by Mr. 8. J 
Watson, and the second on “ Some Economic Aspects 0! 
Grass Conservation,” by Mr. A. Bridges. There will be 
two further papers on January 7, viz.,"* Soil Conditions and 
the Control of Foot-Rot Disease in Cereals,” by Mr. 8. D 
Garrett, and “‘ Weed Control in Mechanised Farming, 
by Mr. D. Skilbeck. The conference will close with a 
address by Mr. R. V. O. Hart-Synnot. The inclusive 
fee for residential attendance is 3/., and for non-re sidentia 
attendance is 1/.10s. Early application for tickets shoald 
be made to the Conference Secretary, 10, Parks-road 
Oxford. 
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SCIENTIFIC ACTIVITIES OF THE 
LATE HON. SIR CHARLES A. 
PARSONS, O.M., F.R.S.* 

By Gerratp Sronry, D.Sc., M.I.E.E., F.R.S. 
(Continued from page 634.) 


Condensing Plant.—Parsons recognised very early 
that the economy of a steam turbine would be greatly 
improved by the use of a condenser. It was also 
evident to him that the low-pressure end of a condensing 
turbine would be very efficient, because the great 
specific volume of the steam when below atmospheric 
pressure, would make the loss by leakage of much 
less importance than at the high pressure end. He was, 
therefore very keen on improving the vacuum in 
condensers. One device he adopted was the use of 
compound air-pumps, which he employed largely for 
condensers both of the jet and surface types. The 





was introduced, turbine-driven fans for colliery venti- 
lation had to be made of the impeller type. The first 
of such fans was built in 1896 for the Clara Vale pit, 
some miles west of Newcastle. Its duty was to deliver 
120,000 cub. ft. of air per minute under a suction head 
of 2-5 in. w.g. The fan was a simple four-bladed 
propeller of the marine type with blades of boiler-plate 
riveted to a central boss of cast steel. The air was 
led to the fan by an inlet cone and discharged through a 
corresponding outlet cone. When first put into service, 
the fan emitted a shrill musical note which could be 
heard for miles. This was cured to some extent by 
placing a grid in front of the inlet to equalise and direct 
the flow of the air. Afterwards, a 40-bladed propeller 
was substituted for the four-bladed one, and the 
efficiency was further improved by providing an annular 
diffuser of conical form on the delivery side. Several 
turbine-driven fans of the same type were made, but 
all of them laboured under the disadvantage that the 








Fie. 5. 


water pumps, a small quantity of water being admitted 
into the air pump to keep it cool. All the early surface 
condensers had wet pumps only, which removed both 
air and condensate together. To maintain a good 
vacuum with pumps of this kind, the condensate has 
to be as cool as possible in order to reduce the volume 
of the accompanying air and vapour. In some cases, 
therefore, it was the practice to have a weir in the 
bottom of the condenser, so that the condensate was 
maintained above the level of the lower tubes, and 
was thus cooled by the circulating water. The loss of 
efficiency due to the cold condensate was not considered 
in those days, the only object being to get as low a 
steam consumption as possible for the turbine. Parsons 
made many improvements in condensing plant, one 
of the most important being the use of a steam jet 
for removing air. He patented this in 1903. 

1 urbo-Pumps, Fans and Compressors.—Although the 
first use of the steam turbine was for the driving of 
electric generators, the driving of pumps, fans, com- 
pressors, etc., was equally in Parsons’ mind, as is 
proved by the claims of his 1884 patents. A centrifugal 
pump was coupled to the first condensing turbine for 
experimental purposes. As a result of the information 
thus gained, several turbo-pumps were made. One of 
the difficulties encountered in such high-speed pumps 
was that of getting the water to flow into the eye 
of the runner. It was found that this could be sur- 
mounted by the use of small impellers, with a fixed 
row of guide blades between them, mounted on the 
shaft for the purpose of giving an axial velocity to 
the water before it reached the runner. By means of 
this device, suction lifts of 11 ft. or more could be 
dealt with. Some pumps were built which consisted 
only of rows of propeller blades alternating with 
fixed guide blades. Others were constructed with 
several runners in series, and these, made some 34 years 
ago, were the prototypes of the modern centrifugal 
boiler-feed pumps. 

High-speed fans and air compressors fall mainly 
into two classes, the first including apparatus such as 
colliery ventilating fans for dealing with large volumes 
of air at pressures from 2 in. to 6 in. w.g., and the 
second supplying air at pressures from 15 lb. to 80 lb. 
per square inch for blast furnaces, pneumatic drills, 
&c. The speed of a turbine is too great for the direct 
driving of large centrifugal fans, so that, before gearing 


jet condensers were provided with separate air S| 





* Second Parsons Memorial Lecture delivered before 
the Institution of Electrical Engineers, on Thursday, 
November 25, 1937. Abridged. 
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turbines could not be run at their most economical 
speed. Fans, of this type, were noisy and relatively 
inefficient, as nothing was then known of aerofoil 
shapes or aerodynamic theory. 

Parsons also turned his attention to exhausters and 
blowers for dealing with blast-furnace gas, coal-gas, 
&c. Such machines for delivering volumes of the order 
of 30,000 cub. ft. per minute at 30 in. water gauge, 
had, as shown in Fig. 5, above, three or more fans in 
series with intermediate guide blades. Being entirely 
enclosed, they gave no trouble from noise. They 
were a great improvement on the old slow-speed 
exhausters of the revolving type, driven by 
reciprocating engines. For the higher pressures required 
for blast-furnace work, parallel flow blowers were made 
as early as 1901. They ranged in capacity from 3,000 
cub. ft. to 30,000 cub. ft. of air per minute and delivered 
at pressures from 2 lb. to 15 lb. per square inch. The 
machines had cylindrical drums carrying numerous 
rows of running blades which alternated with rows of 
fixed blades as shown in Fig. 7. Their efficiency was 
not high, reaching only about 55 percent. An attempt 
to construct a machine on these lines to compress 
4,000 cub. ft. ofair per minute to a pressure of 80 |b. 
per square inch led to difficulties. The design com- 
prised two-bladed drums arranged in tandem in a 
single cylinder, with a diaphragm between. The air 
was compressed to 25 lb. by the first drum, and then 
led out of the cylinder to a cooler beneath. After 
cooling, it was returned to the cylinder and raised 
to its final pressure. Each half of the machine worked 
well by itself, but when they were operated in series 
they proved unstable, and finally, after many trials, 
the machine was given up. This was one of the very 
few cases in which Parsons did not make a success 
of what he had set out to do. 

Cavitation.—Although I do not propose to consider 








the application of the turbine to marine propulsion, 
I should like to say a few words about one of the 
problems that arose in connection with this work, 
namely, the question of cavitation. I feel the more 
justified in referring to it because cavitation troubles 
are not confined to ships’ propellers, but also concern 
the designs of centrifugal pumps, water turbines, and 
other machinery. When any part of a propeller blade 
is moving so fast that the hydraulic head is not sufficient 
to cause the water to follow the blade, a vacuous space 
is formed, which results in a large loss of propulsive 
power, while the metal of the blade may become 
seriously pitted. This phenomenon, now known as 
cavitation, was first brought into prominence in 1894, 
by the trials of H.M.S. Daring, one of the early 
destroyers. This was about the time when the Turbinia 
was built, so that Parsons had no knowledge that he 
might meet with the same difficulty. In the Turbinia, 
as at first constructed, there was a single turbine 
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driving a propeller shaft at about 2,000 r.p.m. The 
vessel only attained a speed of about 20 knots, which 
was very low considering the results of model experi- 
ments on the hull, and the power of the turbine as 
deduced from its steam consumption. Many different 
kinds of propellers were tried, with no appreciable 
improvement, and Parsons confirmed the loss of power 
by fitting a spring torsion-meter of his own design 
between the turbine and the propeller shaft. This 
apparatus, which was the forerunner of modern torsion- 
meters, is shown in Fig. 8. By this time the trouble 
with H.M.S. Daring had become understood, and 
cavitation was obviously the cause of the loss of power 
in both boats. Parsons met the situation with his 
characteristic vigour, and put in a new turbine with 
three cylinders, each driving a separate propeller shaft. 
On each shaft he placed three propellers in series, 
making nine in all, and as a result the speed was 
increased from 20 knots to 32-2 knots, and eventually 
to 34 knots, at a time when the fastest destroyers 
could only make about 27 knots. 

Parsons decided to make a thorough investigation 
of the problem of cavitation. The phenomenon would 
be clearly favoured by reducing the difference between 
the absolute pressure of the water surrounding the 
propeller, and the vapour pressure of the water. 
There were two ways of obtaining this result, either 
by raising the temperature of the water nearly to 
boiling point or by maintaining a vacuum above the 
water. Parsons tried both. An oval tank, shown 
in Fig. 9, page 694, was constructed and in it was fitted 
a propeller 2} in. diameter, which could be driven at 
from 1,500 r.p.m. to 2,000 r.p.m. Side windows were 
provided for purposes of observation, and the 
propeller was illuminated by intermittent light, so 
that it appeared to be stationary or only revolving 
slowly. At first boiling water was used on the tank, 
but in consequence of the trouble from rust and dirt, 
cold water was used, and a vacuum maintained above 
it in the tank by an air pump. A photograph of a 
propeller as it appeared during a test, is reproduced in 
Fig. 10. A great deal of valuable information as to the 
best shape of propeller to avoid cavitation was gained 
from these experiments. Several large vacuum tanks 
are now in service. 

The Erosion of Propellers.—In 1915, Lord Fisher’s 
Board of Invention and Research appointed a com- 
mittee to investigate the cause of the corrosion or 
erosion of marine propellers. So serious was the damage 
in certain instances that propellers had to be renewed 
even after a three-hour trial. Parsons was a member 
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of the committee, and so far as I know it was he who 
first suggested the real explanation of the trouble. 
put it down to the sudden closing up of the vacuous 
spaces caused by cavitation on the surface of the 
propeller. He was familiar with the nature of these 
spaces from his earlier experiments on cavitation, and 
it is probable that this caused him to consider the 
effect of vacuous cavities closing under the pressure 
of the surrounding water. Calculations were made to 
determine what would happen under such conditions. 


He | 


bottom of the tank. When the cone was suddenly 
stopped in this way, the resilience of the rubber allowed 
the water to continue its motion, with the result that 
a vacuous space was formed at the apex of the cone. 
This immediately closed with a click, and the pressure 
produced was so great that plates of brass 0-0015 in. 
thick were perforated, and thicker ones were severely 
dented. To intensify the effect, the length of the cone 
was increased to 4 ft. by the addition of a cylindrical 
portion in which a lead weight was fitted. The weight 

was suspended by a spring, 
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It was shown that the pressure produced when a 
spherical cavity with an internal vacuum collapsed, 
would depend upon the ratio of the diameter of the 
cavity to that of the size it collapsed to. If the ratio 
of cavity to final size was 20: 1, the pressure produced 
would be 68 tons per square inch, while with a ratio 
of 100 : 1, the pressure would be 765 tons per square 
inch. Since the pressure produced by the collapse was 
independent of the absolute size of the cavity, it was 
evident that quite small cavities might cause pressures 
far above the elastic limit of the metal of which the 
propellers are composed, These pressures would crush 
the metal surface and erosion would result. 

Rapid erosion often occurs in centrifugal pumps, 
and in water turbines, when impeller speeds are high. 
It is found to take place in just those places where 
vacuous spaces would be formed by cavitation, and 
the crackling and other noises often heard are evidence 
of the collapse of such spaces. Experiments on a 
water syren which suffered from severe erosion showed 
that the rate of erosion depended greatly on the softness 
of the material ; soft brass eroded rapidly, manganese 
bronze more slowly, and the hardest high-speed tool 
steel hardly at all. That hardness is the principal 
factor in resistance to erosion is confirmed by experience 
with steam-turbine blades. At the low-pressure ends 
of steam turbines, the steam is wet and the 
blade speeds are high, serious erosion of the blades 
may occur. It caused by the intense pressure 
produced when a blade moving with high velocity in 
a vacuum strikes a comparatively slow-moving part icle 
of water, especially if there is a cavity in the blade at 
the point of contact. Blades of brass, and even of 
rustless iron, are rapidly eroded by this action, but 
the trouble has been completely cured by fixing shields 
of hard tool steel to tae outer edges of blades running 
at high velocity in wet steam and a vacuum. 

In order to determine experimentally the intensity 
of the pressures produced by the collapse of a vacuous 
space, such in cavitation, an apparatus* 
was constructed consisting of a hollow brass cone 
18 in. long and 2} in. diameter at the base. In the 
apex of the cone was fitted an end-piece with a central 
hole, 0-015 in. in diameter. Plates of various thick- 
nesses could be fastened to the end-piece, to close the 
hole. 
allowed to fill; it was then thrust downwards quickly 
until its motion was arrested by a rubber block at the 


where 


Is 


as occurs 


* See ENGINFERING, vol. evii, page 515 (1919) 


The cone was placed in a tank of water and | 





additional parts as it de- 
scended. When the appara- 
tus, in its new form, was 
thrust to the bottom of 
the tank, and its motion 
arrested, a loud metallic 
click was caused by the 
closing of the cavity. The 
hole at the apex had be- 
come enlarged to a diameter 
of 0-020 in. by the erosion, 
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and under these conditions brass plates 0-024 in. 
thick were perforated. To do this the pressure 
must have been at least 75 tons per square inch. 


With an end piece of oil-hardened tungsten steel having 
a hole of 0-015-in. diameter, a brass plate 0-035 in. 
thick was perforated in two blows, the estimated 
pressure being 140 tons per square inch. These | 
experiments made it clear that the pressure produced | 
by the collapse of vacuous spaces was quite sufficient | 


‘to account for the erosion of propellers. 


and so placed as to cover | 


|}about 4 per cent. of zirconia. 


| current in benzine vapour. 


Work on Electric Lamps.—In his younger days 
Parsons took up the manufacture of electric lamps, bot} 
are and incandescent. One of his early arc lamps 
illustrated in Fig. 13, on this page. The mechanisn 
comprised a solenoid in series with the carbons, whi: 
acted on a plunger and thus drew the carbons apart 
|afterwards serving to maintain the current constant. 
The plunger was so shaped that the pull of the solenoid 
| diminished somewhat as the carbons burnt down, thus 
| compensating for the reduction in weight of the movabik: 
positive carbon. To keep the position of the ar 
constant, the lower negative carbon was adjuste«| 
upwards by hand, as it burned away. This type of ar 
lamp took currents from 60 amperes to 150 amperes, 
and was designed for projector work. Smaller are- 
lamps, both direct and inverted, were made for ordinary 
lighting purposes. To maintain a constant position of 
the arc, the negative carbon was pressed upwards by 
ja spring against the points of the small screws, which 
| allowed the carbon to advance as the end of it was 
| burnt away. 


Parsons started manufacturing vacuum incandesceit 
lamps about 1885. 


This was some six years or seven 
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years after Swan and Edison had brought out their 
first carbon-filament lamps. Parsons, aided by Messrs. 
Clarke, Chapman, Parsons and Company, of which firm 


|he was then a partner, and by the late John W. 


Edmundson, founded the Sunbeam Lamp Company. 
At first small lamps were made, but after the legal 
decision in a patent action that a “ filament ” was less 
than 4, in. in diameter, the Sunbeam Lamp Company 
restricted their activities to the production of lamps 
ranging from 100 c.p. to 3,000 c.p. Lamps of the 
latter size required 80 amperes at 100 volts, their 
consumption therefore being about 2} watts per 
candlepower. In those days the usual voltages were 
65, 80, or 100 volts. Lamps made by the Sunbeam 
Company were employed for lighting the Newcastle 
Exhibition of 1887, current being supplied by 10 
Parsons turbo-dynamos, ranging from 16 kW to 32 kW. 
and all non-condensing. The carbons in these lamps 
ranged from about in. to } in., or even more in 
diameter. They were composed of tar putty, squirted 
into a rod and carbonised by baking. It is difficult 
now, after a lapse of more than fifty years, to find out 
much about a process which was kept very secret at 
the time, but it seems that the material which was 
squirted consisted of tar, a special anthracite, an: 
After baking, it was 
leading-in wires and heated by 
This caused a deposition 
of carbon on the hotter, and therefore thinner places. 
and rendered the rod more uniform. The advantag« 
of the zirconia was that it caused the resistance of th: 
rod to fall with time, and the increased brilliance: 
compensated for the blackening of the bulb. Th: 
pump used was a compound one with a pair of cylinders 
18 in. in diameter by 36 in. stroke, each having a com 
pounding cylinder of 8 in. in diameter above it. The 
pump was single-acting, and had mechanically-operate 
valves. 


connected to the 


(To be continued.) 








Water Power IN SWEDISH INDUsTRY.— A new wat« 
power plant is to be built at Skymnasforsen, on tl 
Klaralven River, by the Uddeholm Company, one 0! 
Sweden's largest and oldest industrial undertakings, 
possessing iron and steel works, pulp and paper mills 
saw mills and chemical factories. The new pow: 
station will have a capacity of 15,000 kW and will rai 
the total capacity of the plants of the Company to 0% 
100,000 kW. 
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THE fourth report of the Gasholders Committec 
recommended the purging of holders by means of 
inert gas, and it was thus timely that Mr. F. M. Birks, 
0.B.E., Deputy Chief Engineer of the Gas Light and 
Coke Company, should explain the apparatus and 
method in use by his company. The machine em- 
ployed was evolved by Mr. C. A. Harrison of the 
Brooklyn Union Gas Company. It consisted of a 
water-cooled cylindrical refractory-lined combustion 
chamber, at one end of which a burner was fitted. Gas 
and air were supplied to the burner under pressure by 
two Connersville pumps driven by a gas engine. By 
the provision of valves by-passing the blowers, and of 
quadrant cocks on the supplies to the burner, it was 
possible to get very sensitive control of the ratio of 
gas to air, and the production of a nearly perfect waste 
gas was simple. The holder to be purged could be 
floating or grounded, but it was an advantage for it to 
be floating since, in the event of an inadvertent stoppage 
of the engine, the vent valve of the holder could be 
closed with no fear of a vacuum being formed in the 
bell. This was possible because the purging mach ne 
was capable of producing pressures up to 50 in. w.g. 
A differential seal was provided to prevent the con- 
tents of a floating holder being forced back in the 
hot combustion chamber, should the engine fail. The 
method of purging which had been adopted was to 
introduce the inert gas through the inlet main, simul- 
taneously allowing the gas in the holder to escape 
through the vent valve near the centre of the crown ; 
the escaping gas was conducted by canvas and light 
metallic tubing to some safe point well above ground 
level. The purging gas consisted to the extent of some 
99 per cent. of CO, and nitrogen. The gas consump- 
tion, including that required for power, was approxi- 
mately 8,500 cub. ft. per hour with an output of 
35,000 cub. ft. of inert gas per hour. A large amount 
of cooling water was required, of the order of some 
10,000 gallons per hour in the case of the machine in 
use at the Gas Light and Coke Company’s works. 
this being necessary to cool the gas to some 80 deg. F. 
to 90 deg. F. before entering the holder. The amount 
of inert gas required for purging a holder of coal gas 
was about twice the volume of the gas in the vessel, 
the excess being required on account of the diffusion 
of the gases within the holder. The purge was con- 
sidered to be complete when the contents of the holder 
crown were non-inflammable when mixed in any pro- 
portion with air. The purging operation had, therefore, 
to be continued until the gas issuing from the crown 
vents was a mixture of 1 part of town gas, with at 
least 10 parts of inert gas. The inert gas purge was 
immediately followed by an air purge which was con- 
tinued until the holder was fit to be entered. In deter- 
mining this point, the concentrations of hydrogen 
cyanide, hydrogen sulphide and carbon monoxide in 
the holder atmosphere had to be considered. The 
maximum safe concentration of carbon monoxide was 
0-04 per cent., and of hydrogen cyanide from 0-002 
per cent. to 0-004 per cent. 

It was difficult to generalise upon the cost of purging 
hy this method, but, Mr. Birks stated, if air-blowing 
plant was necessary, the only cost additional to that 
normally incurred was for the transport of the purging 
machine, and the provision of the necessary gas and 
water connections. The operating costs in themselves 
were low. The cost of inert gas was about 8d. per 
1,000 cob. ft. with town gas at 2s. per 1,000 cub. ft., 
dependent to some extent upon the cost of water. The 
operating costs amounted to between 2/. and 101. per 
holder, according to size. Comparing the cost of purging 
a holder by the usual means and by the purging plant, 
the approximate increase in cost appeared to be some 
501. With a medium or large-sized holder this 501. 
would represent a small preportion of the whole cost 
of carrying out an internal inspection and repair. 

The machine had also been used to enable difficult 
welding operations to be performed. In one case a 
long length of overhead steel gas main had partially 
failed at the welded joints; a complete repair was 
effected by welding mild steel strips over the joints 
while the main was kept under a slight pressure of inert 
“as. The machine has also been used to inflate a water- 
xas relief holder with inert gas while extensive repairs 
were undertaken by welding. 

In the discussion on this paper an instance was given 
ot the desirability of purging gasholders in this way. 
During the purging with air of a large holder situated 
near a railway goods yard, rings of burning gas were 
observed in the atmosphere 200 yards away from the 
holder, having been ignited by a locomotive at that 
distance, operating on sidings. 

The next paper was by Mr. G. Dougill, of the Gas 
Light and Coke Company, upon the subject of “ Retort 
He use and Exhauster Governing on Gas Works.” This 
consisted of an account of the steps taken to improve the 
'etort-house and coke-oven governors at the Beckton 





station of the author’s company. Mr. Dougill pointed 
out that since no governor can operate unless there 
has been some deviation from normal, “ straight line ” 
governing is a theoretical impossibility. An instru- 
ment he had devised to test governor operation com- 
prised two long, light, but fairly rigid aluminium arms, 
pivoted 12 in. from the face of a drum, which revolved 
at 1 in. linear per minute. From each arm a p:n was 
suspended on knife edges so that its motion was 
vertical. The top pen recorded the valve movement, 
being connected to the valve by fine nichrome wire, 
either directly or over light aluminium pulleys. The 
middle pen, which showed the outlet pressure of the 
governor, was operated by aneroid bellows. The 
bottom pen, connected vertically without the inter- 
vention of an arm, recorded the governed pressure, 
and by mounting the apparatus on an Arkon pressure 
and vacuum gauge after removing the clockwork, 
could be so arranged that the Arkon gauge worked 
this third pen. With a good governor working well, 
the variations which must occur if the governor is 
to operate at all, would not be shown on the chart, 
but could be observed by watching the instrument in 
operation. Frictional or other faults that prevented 
these movements from following up sufficiently quickly 
could, however, be readily detected. With the aid 
of this instrument, the governors throughout the works 
had been examined, in many instances rectified, and 
for some purposes new governors had been designed. 
Continued “ hunting ”’ of a relay governor on a battery 
of coke ovens was traced to the difficult conditions under 
which the governor had to work, consequent upon the 
abnormal rush of gas during the charging of each oven. 
The governor was called upon to deal both with this 
sudden rush of gas, and also to correct very small 
pressure variations by a delicate valve adjustment. 
Control was, therefore, needed to supplement the light 
spring which counterbalanced the excess of gas pressure 
above atmospheric and for this a very light spring 
(or dead weight loading) plus a pendulum was used. 

In addition, the two steps applied to the levers 
which operated the hydraulic relay valve to vary the 
rate of opening to two speeds were replaced by levers 
with eight closely placed steps. Having put the 
battery governors right, it remained to adjust the 
exhauster governors, since on charging an oven the 
suction at the outlet governors fell from 24 in. to } in. 
w.g. just when the battery governors were opening 
rapidly to take the sudden rush of gas. A new exhauster 
governor was installed, with a butterfly valve con- 
trolled by a relay governor in the inlet to the turbo- 
exhauster, the relay giving a movement proportional 
to the deviation and having a wide range of adjustment 
for the speed of operation of the valve. The inter- 
action which often occurred when two retort houses of 
equal size were connected to a common main which 
led to one exhauster governor could be remedied by 
the provision of a time lag, preferably in the exhauster 
governor. Care must be taken that the impulse pipe 
was always filled with gas and not with air; the 
pressure difference between the two ends of the impulse 
pipe should rarely exceed ;4, in. w.g., and where 
quick action was required the impulse pipe should be 
short. Theoretical calculations suggested that when 
the impulse pipe was 20 ft. in length it should have a 
diameter of 1-04 in.; a length of 100 ft. required a 
diameter of 1-55 in.; 300 ft. of 2-04 in.; and 600 ft. 
of 2-43 in. By increasing these amounts by some 
4 in. to allow for bends and tar coating, it was found 
that the agreement between theory and practice was 
good. The financial advantages of good governing 
were emphasised by several speakers. 

The last paper taken at the morning session was one 
by Messrs. L. W. Andrew, A. B. Densham, and E. W. 
Voice, all of the Watson House laboratories of the Gas 
Light and Coke Company, upon the subject of the 
“ Ignition of Gas by Cold Catalyst.” In this it was 
stated that, as the result of experiment and experience 
on the district it had been found that cold catalytic 
ignition, using housings designed according to simple 
principles, had given reasonably satisfactory results. 
The method was based on the discoveries made by Sir 
Humphrey Davy in 1817, that warm platinum wire 
would glow white hot in a methane-air mixture, and by 
J. W. Doberiener that finely divided platinum would 
ignite a mixture of hydrogen and oxygen at room 
temperature. In practice a platinum wire must be 
heated to 300 deg. C. before catalysis starts, when the 
heat generated will raise the temperature of the wire, 
until at 1,000 deg. C. it ignites the gas. The method 
used, employed a deposit of finely divided platinum on 
a pellet of refractory material, to which was attached 
thin platinum wire fastened to a frame, this wire 
becoming heated to 300 deg. C. by conduction. The 
gas-air mixture streamed over the pellet, but the pro- 
ducts of combustion had to be removed so as not to 
blanket the catalyst. The particles of platinum black 
must be separated from one another, a result achieved 
by deposition on refractory material, otherwise when 
heated to 900 deg. C. they sintered together and lost 
their efficacy. The highest temperature in the pellet 





was attained with a 14 per cent. gas-air mixture. The 
size of the pellet should be as small as possible (below 
2 mm. in diameter was recommended) since the smaller 
it was the hotter it could become ; but it must be large 
enough to be mechanically strong. Loss of heat by 
conduction in the present type of frame set an upper 
limit for the size of wire of about 0-003 in. diameter, 
but since mechanical strength demanded a wire that 
was not too thin, a compromise figure of 0-002 in. 
had been adopted. The catalyst could be poisoned 
by moisture, though this could be rectified by simple 
heating; by sulphur oxides which might form sul- 
phuric acid on the catalyst and so attract moisture, and 
(especially the wire) by carbon disulphide and other 
organic sulphur compounds. The catalyst should be 
placed in an air-gas mixture containing from 10 per 
cent. to 20 per cent. of gas, introduced from below at a 
rate of at least 0-35 cub. ft. per hour, and the gas 
should contain a reasonable amount of hydrogen and 
minimum concentrations of sulphur compounds and of 
unsaturated hydrocarbons of high molecular weight. 
The catalyst would not work in producer gas or in 
natural gas. It had to be protected from the products 
of combustion and must not be heated above about 
250 deg. C. except at the moment of ignition. The 
initial ignition was communicated to the appliance 
either by explosion or by pilot light. The housing 
of the catalyst required to fulfil these various conditions 
was of fundamental importance. In the latest housing 
developed at Watson House, a double pilot jet was 
taken from the gas-fire burner, so that one jet pointed 
almost downward into a balanced flue containing the 
catalyst in the far limb. The other jet pointed slightly 
upwards so that it filled with a gas-air mixture a 
tortuous passage leading to the burner teats. On 
turning on the fire the lower pilot jet was ignited by 
explosion from the catalyst, the flame being trans- 
ferred to the upper pilot which ignited the mixture in 
the tortuous passage ; an explosion flame from the end 
of the passage ignited the fire. The clearing of the 
products from the catalyst depended upon flame lift ; 
the upper chamber exerted a negligible pull and this 
ensured that some air-gas mixture stagnated in it even 
when the housing was hot. 

The seventh report of the Liquor Effluents and 
Ammonia Committee, which was presented on Wednes- 
day, marked the end for the time being of experimental 
work of this committee. This year’s report dealt 
exclusively with problems of ammonia-liquor concen- 
tration. In recent years there has been a growing 
tendency for gas undertakings to recover ammonia as 
concentrated gas liquor rather than as sulphate, the 
liquor being transported to some centrally situated 
works where sulphate of ammonia or other ammonia 
products are manufactured on a large scale. Owing to 
the fact that sulphate manufacture can be carried on 
much more economically in large production units, and 
that the cost of production of concentrated liquor is 
now low, due to the introduction of fully automatic 
plants, the manufacture of concentrated ammonia 
liquor is proving more economical than that of sulphate 
of ammonia. 

A series of practical works tests has been made on a 
liquor concentration plant at Coventry Gas Works 
with a view to elucidating the general principles in- 
volved in the design of such a plant. For the satis- 
factory and economic recovery of ammonia as con- 
centrated gas liquor the following conditions are neces- 
sary : (1) The crude liquor should be efficiently stripped 
of its free ammonia; (2) the resulting concentrated 
liquor should have as high an ammonia content as 
possible, consistent with (3) ; (3) it is desirable that its 
composition should not be such as to render it liable 
to deposit crystals during storage or transport ; (4) the 
density of the product should be greater than unity 
in order to take advantage of a special scale of railway 
rates ; (5) the plant should be automatically controlled, 
otherwise labour charges will be high in proportion to 
other costs; (6) involuntary stoppages of the plant 
due to blocked pipes or other causes should be in- 
frequent ; (7) steam consumption should be as low as 
possible, unless it can be shown that increased use of 
steam considerably reduces other items of cost. 

The general principle of the plant upon which ex- 
perimental work was done involved, according to the 
report, the preheating of the incoming liquor succes- 
sively by the condensate leaving the decarbonator, by 
the gases leaving the still and by high pressure steam. 
The heated liquor entered the decarbonator, which 
was a large chamber on the top of the still, where it 
forcibly struck a splash plate whereby carbon dioxide 
was preferentially released from suspension in the 
liquor, but accompanied by a small amount of ammonia. 
This ammonia was recovered in a scrubber and sub- 
sequently returned to the system by way of the crude- 
liquor storage tank. The decarbonated liquor entered 
the still, first being cooled by heat interchange with 
the cool crude liquor, and then by water. The still 
operated in the usual manner and the distillate was 
cooled first by liquor passing to the decarbonator and 
then by water, after which it passed immediately to 
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the storage tank. The liquor produced in this plant 
generally contained from 18 per cent. to 22 per cent. 
of ammonia. In a concentrated liquor plant the 
problems were, firstly, that of obtaining a product con- 
taining as much ammonia as possible without risk of 
crystallisation during storage or transit ; and secondly 
of discovering the most economic process for the 
purpose. A preliminary theoretical investigation 
indicated that, at any stated temperature, the velocity 
of ammonia absorption was initially great, falling as 
the ammonia content of the solution increased and 
that of the gas decreased. The velocity of carbon- 
dioxide absorption, on the other hand, was low at first, 
owing to the small ammonia content of the solution, 
but would increase later due to the progressive increase 
in ammonia. Thus in general and within limits, the 
lower the efficiency of condensation, the greater the 
NH, : CO, ratio in the product. These conclusions 
were checked by a series of tests on the plant which 
showed that the ammonia: carbon dioxide ratio in the 
product depended not only on the efficiency of the 
decarbonator, but also on the condensing system. It 
was found that the ammonia content of the final 
product could be easily controlled by adjusting the still 
head temperature to the condenser efficiency, and 
there was no difficulty in producing any desired strength 
within wide limits. The ratio of ammonia to carbon 
dioxide in the concentrated liquor, however, was not 
readily controlled and since the liability of the liquor 
to crystallise depended on this ratio, it was of con- 
siderable importance. Practical working confirmed the 
opinion that in the later stages of condensation the 
rate of ammonia absorption fell off because the con- 
centration of ammonia in the gas was reduced, while 
that in the liquor became high, whereas the velocity of 
CO, absorption increased on account of the quantity 
of ammonia in the liquor. Less complete condensa- 
tion, therefore, cut out this last stage and increased 
the NH,: CO, ratio in the product. The dis- 
advantage of working this way was that the uncon- 
densed ammonia must be recovered and redistilled 
later. The diminution of the carbon-dioxide content 
of the final liquor caused by 30 per cent. decarbonation 
was only from 10 per cent. to 15 per cent., again indica- 
ting that the effect of decarbonation was not fully reflected 
in the character of the concentrated liquor. Hydrogen 
sulphide was removed in the decarbonator to a greater 
extent than carbon dioxide. Absorption of hydrogen 
sulphide in the condensers was also more rapid than 
that of carbon dioxide and it was not noticeably 
influenced by the efficiency of ammonia condensation. 

The conclusion was reached by the Committee that 
for decarbonation to be an economic propos tion it was 
necessary to have a strong crude liquor, a very cheap 
source of steam and a high cost of carriage for the 
product. The decarbonator had, of course, other 
advantages, the chief being that the liability to blockage 
formation towards the end of the condenser was reduced. 
The Committee believed, however, that if the de- 
carbonator temperature had been increased from | 
90 deg. C. to 93 deg. C. with the necessary structural 
alterations, its efficiency would be as high as 70 per 
cent. in place of its present efficiency at 90 deg. C. of 
some 30 per cent.; the “efficiency” of the decar- 
bonator was expressed as the percentage of carbon 
dioxide removed, less the percentage of ammonia 
removed in the decarbonator. With a decarbonator 
temperature of 93 deg. C. it would be possible to 

roduce a liquor containing 30 per cent. of ammonia 

y weight without risk of crystallisation at 10 deg. C. ; 
losses of ammonia during transport and handling 
might, however, outweigh the advantages of lower cost 
of transport. 

The last paper to be discussed by the meeting was 
the 28th report of the Refractory Materials Joint 
Committee of the Institution, jointly with the Society 
of British Gas Industries and the British Refractories 
Research Association. Dr. J. W. Mellor, F.R.S., 
having retired on March 31, 1937, from the position 
of Director of Research to the British Refractories 
Research Association, his place as director has been 
taken by Mr. A. T. Green, F.L.C., F.Inst.P., previously 
assistant director of research. The Committee reported 
that they had continued to investigate the disintegra- 
tion of refractory materials by the action of hydro- 
carbon gases at temperatures in the neighbourhood of 
700 deg. C. to 900 deg C., this breakdown being caused 
by the growth of carbon deposits around “ iron spots ” 
as nuclei. Their experiments had shown that carbon 
dioxide greatly retarded the disintegration. and evidence 
had been obtained which suggested that the disinte- 
gration observed at 800 deg. C. to 900 deg. C. was due 
to methane. It was found, for example, that ethylene 
polymerised upon heating to benzene and more com- 
plex hydrocarbons, but did not deposit any consider- 
able quantity of carbon, whereas methane decomposi- 
tion was ciways accompanied by considerable carbon 





deposition. The carbon-bearing gases present in coal 
gas were carbon dioxide, carbon monoxide, ethylene | 


and methane, the percentages of these by volume being | 
of the order of 3-5, 10-5, 2-8 and 24, respectively. The 


carbon dioxide was removed from the gas used because 
disintegration did not occur when it was present. 
Ethylene apparently had no disintegrating effect at 
600 deg. C., or at 800 deg. C. Carbon monoxide 
attack was most pronounced at temperatures in the 
neighbourhood of 500 deg. C. With coal gas no action 
occurred below 800 deg. C. For this reason, the attack 
was not considered as being due to the carbon monoxide 
present in the coal gas. Methane, which constituted 
24 per cent. by volume of the coal gas used, was con- 
sidered to be the gas causing the disintegration. It 
had been shown previously that with pure methane, 
disintegration of the same firebrick specimens occurred 
at 800 deg. C. and 900 deg. C., which corresponded 
with the temperatures at which disintegration occurred 
with coal gas. A tentative explanation of the inhibit- 
ing action of the carbon dioxide in coal gas on the 
disintegration of fire-bricks was based on its reaction 
with carbon to form carbon monoxide. Small per- 
centages of carbon dioxide might be effective, for at 
850 deg. C. the reaction C + CO,—»2CO proceeded at 
a far greater rate than the reaction 2CO—-C + CO,. 

The work on jointing cements has been continued 
by the use of the apparatus described in last year’s 
report, whereby the mechanical stability of cement 
joints in tension or under compression could be in- 
vestigated up to temperatures of about 1,400 deg. C.* 

The work has now been extended to include silica 
cements containing ganister and crushed silica brick 
in admixture bonded either with lime or with a mixture 
of lime and clay. The data suggest that lime-silica 
cements containing crushed silica brick in the coarser 
fraction may be improved in bonding power at high 
temperature by the addition of a little clay or bentonite. 
On the other hand, lime-ganister cements have been 
shown to be not improved by small additions of ball 
clay. Several of the silica cements on being maintained 
at 1,300 deg. C. for three hours under a light load pro- 
vided joints which possessed relatively high tensile 
strength at this temperature, but the same mixtures 
made extremely weak joints when heated up to 1,000 
deg. C. under very slight tension. Further work 
upon the action of alkali vapours on refractory materials 
had failed, according to the report, to elucidate the 
reason for the observation previously recorded that 
fireclay materials expand by 10 per cent. on being 
subjected to the action of potassium chloride vapour 
at 1,000 deg. C. When refractory materials were 
subjected at temperatures ranging from 900 deg. C. 
to 1,200 deg. C., to the action of the vapour from two 
sodium aluminates having respectively a soda-alumina 
ratio of 1-27: 1 and 1-09: 1, it was found that the 
more aluminous materials showed less increases in 
weight than the fireclay, and these in turn less than the 
siliceous and silica refractories. On the other hand, 
when using sodium carbonate as a source of alkali 
vapour, silica materials showed smaller increases in 
weight than the fireclay products. 

Three methods were used for testing the action of 
slags on refractory materials. The first consisted in 
measuring the refractoriness of several mixtures of 
powdered slag and brick. It was observed that there 
was a relatively low minimum temperature of softening 
in all instances, ranging only from 1,140 deg. C. to 
1,200 deg. C., despite a wide variation in the com- 
position of the bricks. The second method measured 
the extent of corrosion and penetration when a standard 
cylinder of compressed slag was melted under specified 
conditions on the upper surface of the test bricks. 
The third method measured the extent of the erosion 
obtained by injecting powdered slag into a blast flame 
impinging on the test bricks under standard conditions. 
Further work is now proceeding which will enable, it 
is hoped, the Committee to elucidate considerably 
the mechanism of slag action. 

The work on the refractoriness-under-load test has 
been extended to embrace a variant of the test whereby 
the temperature of the specimen is maintained constant, 
but the load is increased progressively. Deformation- 
load-time curves have been used to record the behaviour 
of the materials tested. For fire-bricks the type of 
information obtained is analogous to that given by the 
rising temperature type of test. Different results are 
obtained, however, dependent on the rate of increase 
of loading, so that for routine testing purposes this 
factor would require to be standardised. 

When heating a new furnace structure comprising 
well-burnt silica bricks there is difficulty in avoiding 
cracks in the structure owing to the considerable 
contraction of cristobalite at temperatures of 220 deg. 
C., and attempts have been made (not, however, very 
successfully) to cause the quartz conversion to proceed 
to tridymite rather than to cristobalite. There is 
evidence that the addition of sodium phosphate slightly 
increases the formation of tridymite, but calcium 
metaphosphate tends to favour the formation of 
eristobalite. The present report records an attempt 
to produce high porosity sillimanite bricks. The 
porosity was increased (a) by introducing various pro- 


* See ENGINEERING, vol. cxlii, page 595 (1936). 


portions of fine anthracite into the mix and burning 
this away when the product was fired; and (6) by 
introducing various proportions of aluminium powder 
and hydrochloric acid into the plastic material which 
was thus bloated before firing. Mixtures of varying pro- 
portions of sillimanite and anthracite, the bond being 
bentonite with or without the addition of ball clay, 
had a satisfactory porosity between 65 per cent. and 
80 per cent., but suffered from insufficient bonding. 
The thermal conductivity was of the order of 0-0080 
c.g.8. units. Anthracite-sillimanite mixes coupled with 
china-clay bond, and sometimes with a small pro- 
portion of bentonite in addition, behaved similarly, 
but mixes which were satisfactorily refractory were 
not so satisfactory in porosity. When a porous silli- 
manite grog was used as a substitute for sillimanite 
with china clay and bentonite as a bond, the stability- 
under-load-test at 1,350 deg. C. was satisfactory, but 
the porosity was only between 50 per cent. and 56 per 
cent. A further series of experiments was made upon 
a mixture of sillimanite and china clay in the proportion 
of 2: 1 by weight, to which was added fine aluminium 
powder, followed by hydrochloric acid. With an 
aluminium content of about 5 per cent. or just over, 
materials with porosities of 62 per cent. to 65 per cent, 
were obtained which reacted satisfactorily to the under- 
load-test. It is considered that sillimanite products 
of high porosity and satisfactory stability at high 
temperatures could be prepared by this method of 
bloating. The tests carried out were, however, on a 
small scale, and require confirmation on a larger scale. 
The addition of Ciment Fondu to various refractory 
materials has been tried with a view to enabling furnace 
structures to be built with unfired materials that will 
harden quickly, and fired subsequently. The pro- 
portion of Ciment Fondu to be used must be greater 
than 5 per cent. and its use reduced the refractoriness. 
Where the service temperature did not exceed 1,200 deg. 
C., these mixtures, used either for the quick production 
of special shapes or for monolithic work, had decided 
value. Mixtures of Ciment Fondu and fireclay grog 
provided a good, quick-setting cement for jointing 
firebricks where the service temperature was not above 
1,200 deg. C. During the discussion on this paper an 
interesting confirmation was forthcoming from Gorles- 
ton Gas Works of the authors’ views with regard to the 
corrosion of refractory materials by salt. It was stated 
that a setting of vertical retorts had been operated 
upon coal containing 0-66 per cent. of sodium chloride, 
with the result that the bricks had expanded by some 
1l per cent. with serious destructive effects on the 
retorts. This had occurred mainly from outside, the 
salt in the coke used in the producer for heating the 
retorts being responsible, but there had been also some 
internal corrosion. 

The third report of the Research Executive 
Committee was then taken, but in place of the dis- 
cussion which is usually held upon this, the Council 
invited Sir Harold Hartley, Chairman of the Fuel 
Research Board, to address the meeting on the general 
subject of research in the gas industry. Sir Harold 
pointed to the work that was being done by the Fuel 
Research Board in conjunction with the gas industry, 
in particular upon the subject of the hydrogenation of 
coke, and the use of coal in water-gas plants. The 
number of centres working upon the problems of the 
industry made, he considered, for better development 
than would concentration in a central research organisa- 
tion, and the Institution of Gas Engineers should fulfil 
the role of co-ordinator of all this work. Research, 
he said, was becoming more expensive as technique 
became more refined. 

The President announced that Sir Harold Hartley 
had been elected an Honorary Member of the Institu- 
tion, and then stated that the 75th Annual General 
Meeting would be held in London on May 31, and 
June 1, 2, and 3,°1938; the 10th Autumn Research 
Meeting will be held in London on November 1 and 2, 
1938. 








NOISE AND THE NATION.* 
By G. W. C. Kays, O.B.E., M.A., DSe. 


TueEre is a feeling, which of late years has been 
gathering strength, that the primary concern of the 
British Association should be to bring home to the 
community how much its welfare and its interests owe, 
and are likely to owe in the future, to science and its 
developments. Our President at Blackpool last year 
emphasised this outlook in his address on “ The 
Impact of Science on Society ” ; and we in Section A 
have thought it well this Coronation year to devote 
the greater part of our proceedings to some of the 
beneficent influences of applied physics on the complex 
social and industrial life of the nation. A generation 
ago it was fashionable to draw a working distinction 
between the applied and pure physicist, it being con- 


* Presidential Address to Section A of the Britis) 
Association at Nottingham on Friday, September 3 
11937. Abridged. 
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sidered that when given a piece of research to carry 
out, the former consciously or unconsciously applied 
Benjamin Franklin’s stock question ‘‘ What is the use 
of it?’ Nowadays, it is appreciated that any such 
distinction can only be largely artificial, for there have 
been many outstanding illustrations during the last 
half-century of how speedily and inevitably results of 
no preconceived practical value may glide into wide- 
spread industrial utilities. In the matter of noise 
abatement, the British Association has pleyed a 
leading part, through the intermediary of both this 
Section and the Engineering Section, which set up a 
Noise Committee in 1933. The subject has since 
become one of international concern, as is evidenced by 
the formation of a League of Nations Commission, 
which held its first meeting at Geneva in June this 
year, and over which I had the honour to preside. 

The Measurement of Noise.—It is common knowledge 
that most noises are complex in character, containing 
a variety of components which may be distributed 
over the entire auditory ranges of frequency and 
intensity. Such a physical constitution lends itself to 
objective measurement and analysis, but there are, in 
addition, subjective factors of prime importance to the 
listener, viz., pitch, timbre and loudness, and these 
sensations are not readily appraisable. Experience 
indicates, however, that while the composition of a 
noise is not to be ignored, sheer loudness is the determin- 
ing factor in most cases of annoyance caused by noise, 
so that the problem largely resolves itself into the 
correlation of the sensation of noisiness (as assessed by 
the ear) with the associated energy, which can be 
quantitatively measured by physical instruments. 
Let us first consider the measurement of acoustical 
energy. For the purpose, we need an intensity meter, 
this commonly consisting of a microphone and amplifier, 
together with a suitable rectifier and indicator. Moving- 
coil or ribbon microphones are sometimes employed, 
though for fundamental work the condenser or the 
crystal microphone is preferred despite the lower 
sensitivity. Whatever the microphone used, it is 
usually calibrated by direct interchange comparison 
under appropriate conditions with a standard (pressure) 
micr phone of the condenser type, which in turn has 
been fundamentally calibrated in absolute units by 
means of either the Rayleigh disc or the pistonphone. 

The Rayleigh disc depends for its operation on the 
tendency of a small thin glass disc, suspended from its 
edge by a fine fibre, to set itself at right angles to a 
sound field. The torsional constants of the system. and 
the degree of deflection of the disc afford the sound 
particle velocity, the corresponding sound pressure being 
calculable from the known relations in the field. The 
measurements are made either in a stationary-wave 
pipe or in a room with highly absorbent walls. The 
pistonphone, which measures sound pressures directly, 
consists essentially of a small cavity, one face of which 
is closed by the diaphragm of the standard microphone, 
the opposite face consisting of a smal] piston connected 
to the moving coil of a loudspeaker unit. The 
amplitude of motion of the piston, when it is set in 
vibration, is measured optically and enables the 
corresponding sound pressures in the cavity to be 
calculated. 

So much for intensity measurements. As regards the 
associated loudness levels, we turn to auditory diagrams 
of the ear, such as those of Fletcher and Munson (1933). 
The various loudness contours for pure tones of different 
frequencies show that while loudness and energy are 
manifestly related, the two do not normally keep in 
step, particularly for notes of very high and very low 
frequencies. At feeble intensities, the ear exercises 
pronounced selective preference for notes of medium 
frequency, and it is only at high intensities that equal 
increments of energy produce even approximately 
equal increments of loudness. Furthermore, the 
thresholds of hearing are much higher for high and low 
frequencies, so that the corresponding ranges of 
intensity with which the ear can deal are more 
restricted than for notes of medium frequency. The 
situation is worsened in the case of complex sounds or 
noises since the loudness is affected by their character, 
there being in general no simple relation between the 
loudness of a noise and the energy-loudness character- 
istics of its several components. It is evident that an 
energy meter, such as a microphone system, cannot 
unreservedly be used as a direct measurer of loudness. 

The Decibel and the Phon.—The next step in the 
measurement of noise is to equip ourselves with units 
and standards of loudness. In this connection we 
have to cater for the enormous intensity range of the 
ear, particularly for notes of medium frequency, where 
the greatest intensity that can be tolerated (the 
threshold of pain) is some ten million million (10*%) 
times that corresponding to the threshold of hearing. 

such circumstances, we turn, as always, to a 
geometrical rather than an arithmetical scale, and the 
unit adopted for the purpose is the bel, which is a ratio 
signifying a 10-fold increase in intensity, power, or 
energy. Two bels signify a 100-fold increase, 
bels a 1,000-fold increase, and so on. 





Equipped with such three-league boots, and starting 
at a zero approximating to the threshold of hearing, 
we can traverse the entire auditory intensity range for 
a medium-frequency note, in as few as 13 geometrically 
progressive steps. But the steps are too big for practical 
convenience, and so it is usual to speak of a range of 
130 decibels, which provides a serviceable energy scale. 
Arithmetically, a decibel (db) denotes approximately 
a 5/4 energy increase (i.e., antilog 1/10), two decibels 
a (5/4)? increase, three decibels a (5/4)® = a 2-fold 
increase, . . . 10 decibels a (5/4)'° = a 10-fold increase, 
i.e., a bel. More generally, two similar sounds of 
intensities I and [, and corresponding acoustical 
pressures p and 7, are said to differ in intensity by n 
decibels when 


= 


= 10 logis (x) 


Pp 
orn => < 
20 log), (2) 
If I, or p, corresponds to some selected zero, then 
n becomes the number of decibels above that zero 
level. 

Thus provided with an acoustical intensity scale, we 
can proceed to set up a loudness scale which is based 
on the accepted ability of the average individual to 
compare and match loudness. To this end (just as in 
photometry we make use of a standard candle) we 
need a standard sound; and for the purpose a pure 
reference tone is chosen which, on the British Standard 
Scale, has a frequency of 1,000 cycles per second. 
We also require a zero of loudness at or near the 
threshold of hearing, and this is arbitrarily adopted as 
corresponding to a pressure of 0-0002 dyne per square 
centimetre. If now we operate the reference tone by 
successively increasing decibel steps of energy, the 
associated changes of loudness are expressed in 
numerically identical steps on a scale of phons. That 
is, if the reference tone is excited by an intensity of n 
decibels above the zero, the loudness is n phons. 
The equivalent loudness of any other sound or noise is 
evaluated by matching it by ear under specified 
conditions against the suitably adjusted reference tone, 
the numerical value of the latter in phons then giving 
the equivalent loudness of the sound to be measured. 
Thus by this procedure we have set up a subjective 
scale of equivalent loudness, the unit being the phon. 
It happens that a phon corresponds ev to the 
smalk st difference of loudness which can be detected 
by alternate listening, in the case of a sound of medium 
frequency and moderate loudness, Experience shows, 
too, that for many loud noises of common occurrence 
the loudness level in phons is approximately equal to 
the intensity level in decibels—a convenient relation 
for many purposes. 

A number of different zeros of loudness have unfortu- 
nately been employed in the past, e.g., 1 millidyne per 
square centimetre, which results in numerical valucs 
of loudness some 14 phons less than with the British 
Standard zero. In Germany the phon is based on a 
zcro of 0-0003 dyne per square centimetre. which is 
equivalent to a 4 db. difference from the B.S. zero. 
As, however, a different method of listening is employed, 
the slight discrepancy between the two scales is not 
known exactly. The American scale agrees with the 
British, except that in the States it is customary to 
use the decibel not only for expressing intensity 
measurements, but also for loudness levels, it being 
implied in the latter case that the decibc] figure quoted 
refers to the energy level (above the arbitrary zero) 
of the standard tone when it matches the sound to be 
measured. As already mentioned, the British Standards 
Institution recommends that for greater clarity the 
decibel should be restricted to encrgy ratios ; and in its 
definition of the phon, the Institution kept open the 
way for eventual international agreement on the unit 
of equivalent loudness. Happily such agreement came 
about at an international conference held in Paris 
last July,* when it was unanimously agreed that the 
decibel and the phon should be adopted respectively 
as international units of intensity level and equivalent 
loudness, full agreement being secured on questions 
of the reference tone (1,000 cycles per second), the 
reference zone (0-0002 dyne per square centimetre) 
and the technique of listening. All these matters are 
in accord with the definitions in the acoustical glossary 
of the Brit sh Standards Institution. 

Noise Meters.—It will be appreciated that the experi- 
mental conditions laid down for the fundamental 
evaluation of sounds or noises in phons, are rarcly 
like ly to be available for noise measurements in everyday 
circumstances, and simpler techniques have accordingly 
been evolved which make portable noise meters feasible 
for field conditions. There are two main types of meter 
on the market, namely subjective meters, which were 
first developed by Barkhausen, and objective meters 
utilising a microphone and amplifier system. At the 
National Physica! Laboratory, the calibration of such 
meters in phons is effected in lagged chambers by means 





* See page 183, ante. 





of sounds of known phon values, for example, pure 
tones of various frequencies, and gramophone synthetic 
or other reproductions of a variety of noises such as the 
meter may be called upon to measure in practice. 
The British Standards Institution is at present engaged 
in developing specifications of noise meters designed to 
conform to the B.S. scale of phons, and, in the mean- 
time, purchasers of noise meters would do well to 
demand a calibration certificate by an accepted testing 
authority. 

Subjective noise meters depend on the eqva'itv match- 
ing of the loudness of a noise, as heard by the ear, 
with a reference tone (usually a pure tone of specified 
frequency and of graduated intensity) as heard in a 
tel phone earpiece held tightly against one ear. The 
reference tone may be produced by an electric buzzer, 
valve oscillator or other means, various frequencies 
(e.g., 1,000 cycles or 800 cycles per second) or mixed 
tones being used in commercial instruments. The usual 
Barkhausen technique involves simultaneous listening 

o the noise and the reference tone, but experience 
indicates that inconsistencies which are found to arise 
in aural measurements under such conditions are 
largely resolved when the two sounds are heard 
alternately for periods of not less than a second. 
Such a technique has been facilitated by Churcher in a 
subjective meter employing two earpieces, so that 
cither the noise or the reference tone can be heard in 
turn using both ears simultaneously. Subjective meters 
are us ful for certain purposes, but the aural judging 
of equality of loudness of the reference tone and of a 
noise very different in character is not always easy. 
Observers are found to differ widely in their judgments 
and the same individual is not always consistent. 
The accuracy of appraisement of a single observer is 
normally low (say 5 phons) and a team of trained 
observers is essential for higher precision (say 2 phons). 
In the case of unexpected or single impulsive sounds, 
the aural assessment presents great difficulties to the 
average observer. 

The problem of the designing of objective sound and 
noise meters, which has received much attention both in 
this country and abroad, is of considerable complexity. 
The ideal aimed at by objective meters is to be able 
to measure every type of sound and noise on the 
subjective scale of phons, that is, to simulate the 
sclectiveness and response of the average ear in all 
circumstances. The various objective mcters on the 
market all consist essentially of a pressure microphone 
connected to an amplifier provided with calibrated 
control, followed by some type of rectifier and an 
output indicator. As a first essential, objective meters 
are constructed to give the same reading for a range 
of steady pure tones which sound equally loud to the 
car whatever the frequency. This is achieved by 
introducing into the amplifier electrical networks 
designed to modify the shape of the frequency charac- 
teristic so that it imitates the ear sensitivity at selected 
loudness levels. If the network is omitted, the meter 
measures intensity levels. Objective meters should be 
further designed to simulate the salicnt characteristics 
of the ear in dealing with either steady or impulsive 
sounds, For example, the ear does not record full 
strength until a steady sound has persisted for about 
one-fifth of a second, and in the case of pulsating 
sounds, the inertia of the instrument has to be of the 
right order to give readings corresponding to average 
aural appraisement. . 

The Analysis of Noise.—The wave-form of the 
micr: phonic current of a sound can be readily displayed 
by means of a cathode-ray oscillograph, but the 
analysis of such wave-forms is usually troublesome, and 
the composition of a sound or noise is determined more 
conveniently by other means, The methods of spectrum 
analysis in optics are not convenicnt in the case of 
sound, by reason of the much longer wavelengths of 
sound and their wider range, the visible spectrum 
covering a range of only about one octave, whercas the 
range of sound to which the ear responds extends over 
about ten octaves. A diffraction grating of the order 
of size of a garden fence would in fact be required to 
deal directly with a normal acoustic spectrum. For 
the analysis of sound, the earlier experimenters used 
acoustical resonators, which were tuned to respond 
to the different components present in the complex 
sound. In present-day methods, the oscillatory 
pressure variations which constitute the sound are first 
converted, by means of a microphone, into correspond- 
ing electrical oscillations ; and the problem is reduced 
to the analysis of a complex electrical oscillation, a 
process which may be effected by tuning or filtering. 
circuits or by the use of a search or hetcrodyne tone. 
Such filters may be either of the high-pass or low-pass 
type, or alternatively may be arranged to pass bands 
of frequencies extending over, say, an octave or a 
fraction of an octave. This latter method is particularly 
valuable in the case of noises which are not of a steady 
nature or composition, for example, traffic noise. 
Steady sounds or noises readily lend themsclvcs to 
analysis and yield typical line spectra, but the matter 
is less simple with transients, that is, acoustical 
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impulses which start suddenly and die away rapidly. ordinary cars, are already agreeably quiet, but others | optically sharp for the same screen distance, and the 
notably motor cycles, have lee-way to catch up ;| distances of 40 cm. and 6 cm. gave the most satisfactory 


Examples of transients are speech (and in particular | 
certain consonants like p and 5), whip cracks, rifle | and the Committee has accordingly suggested periods of | general picture. It was convenient also that the 


shots, blows, foot steps, hand-clapping, percussion | grace to meet these and other aspects of the problem | linear magnification of macroscopic periodic effects was 
instruments, ¢.g., the piano, drwm, and most musical | of noise as it is on the road to-day. The Committee’s| approximately unity. In considering the figures it 
instruments, All such sounds prove to be largely of the | task has not been easy, but I trust the limits of noise | should be remembercd that these are actually negatives, 
band-spectrum type with superposed line spectra and | which it has proposed will help to ensure a standard | the parts which are white being the images of thos« 





nearly all contain very high frequencies. 

Noise-Level Measurements.—The loudness of a noise 
depends, of course, on its remoteness and to a less | 
degree on its environment. The inverse-square law | 
appears to be followed fairly exactly in the open for | 
average sounds such as those of motor vehicles. In a/ 
room or a tunnel, the law does not hold and a noise 
sounds louder than it would outside, owing to the 
building up of the sound level by multiple reflection. 
Similar conditions prevail in a narrow busy street and 
contribute to the noise discomfort of the occupants in | 
the upper storeys, though to a pedestrian, the noise of, | 
say, a passing car is but little louder than in an open | 
space. Incidentally, drivers of cars are familiar with | 
the sudden access of high-pitched components from the 
engines, exhausts or tyres of their cars as they pass 
reflecting walls or fencing or even minor way-side 
objects such as tree trunks or telegraph poles. baer 
has also to remember that the path of a sound may | 
appreciably modify its composition. For example, the | 
high-frequency components may be abnormally 
reflected or absorbed as compared with lower notes 
which tend to pass through or round obstacles. Even | 
in the open, a hedge row or a barrage of trees may, to | 
a limited extent, so serve as a muffler of traffic noise. 
The high-pitched components of a sound may further be | 
selectively enfeebled in passing over different types of 
ground, for which the sound absorption may be three 
or four times as much for high notes as for low. To| 
judge by experience, the absorption figures for newly- 
fallen snow must be rather high, though I am not aware 
that they have been measured. High-frequency 
components may also be selectively absorbed by the 
air itself if it is humid. Knudsen has shown that the 
effect is due to interaction between the oxygen and 
water molecules, the nitrogen playing no part. 
Incidentally, he estimates that if we lived in an 
atmosphere of oxygen at a humidity of about 20 per 
cent., the high notes of the violin and piccolo would be 
completely inaudible 50 yards away. 

Noise on the Road.—The growing volume of road 
traffic, and the ever-increasing speed and acceleration 
of individual vehicles, are potent contributory factors 
to the problem of road transport noise. There have, 
it is true, been certain counterbalancing changes, to 
wit, the steady gain in quietness of the newer models | 
of the motor bus and motor coach, and the introduction 
of the trolley-bus in place of the much noisier tram car, 
But these are only drops in the bucket. Backed by 
the force of public opinion the then Minister of 
Transport, Mr. Hore-Belisha, who proved himself a 
great ally of quietness on the road, set up in 1934 a 
Department Committee for the purpose of studying 
the question of motor-vehicle noises. The Committee 
included representatives of the motor and motor-cycle 
industries and its proceedings and recommendations 
are contained in ‘the three interim reports* so far 
yublished, These repprts, which may be consulted for 
Piller information, are based on an elaborate series of 
tests, comprising many thousands of observations, 
which were carried out on behalf of the Committee by 
the National Physical Laboratory. 

To summarise the three reports, the position is that 
for the first time in this country a comprehensive 
attack has been made on the problem of road traffic 
noise. To this end, loudness measurements, many 
thousands in number, have been conducted under | 
widely different working conditions, on the over-all 
noise of some 300 motor vehicles, both new and old, 
representing all the main types on the roads to-day. 
The results (at a distance of 18 ft. sideways or 25 ft. 
to the rear) mostly ranged between about 70 phons and 
105 phons (the latter value corresponding to a noisy 
road drill). The Committee were led to propose simple 
running and racing engine tests which are associated, 
under specified conditions, with an “ 











“ overall” noise 
limit of 95 phons (which is roughly equivalent to the 
noise in a tube train) for all vehicles in use on the road, 
and of 90 phons for now vehicles leaving manufacturer’s 
works. The adoption of these noise limits, while making 
very moderate demands on most types of vehicle 
would, by ruling out the arch offenders, constitute a 
substantial contribution to the amenities of the road. 
In the meantime, the industry, which has already 
discovered that “ silence is saleable,” has the matter 
well in hand, and indeed it is not unlikely that future 
developments will not only enable manufacturers to 
meet the proposed requirements with comparative ease, 
but may indeed enable the limits to be lowered as time 
Certain types of vehicles, such as most 





goes On. 
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* See Enoinerrtnc, vol. cxl, page 478 (1935); 
vol. exlii, page 396 (1936); and vol. exliii, page 410 
(1937). ! 


| of acoustical decency on the roads of this country. 


(To be continued.) 
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TIN COATING OF TIN - PLATE, 
AND ITS EFFECT ON POROSITY.* 


By W. E. Hoarg, B.Sc. (Eng.). 
(Concluded from page 642.) 


Reflection Method.—When a diverging light beam is | tions as the grease-line structure. 
reflected from an irregular surface the concavities of | #8 Commented upon later. 


this surface act as mirrors producing conjugate foci at 
points varying in distance from the surface with the 
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radius of curvature of the concavities. A method based 
on this principle was found to be convenient for obtain- 
ing an idea of the presence and distribution of irregulari- 
ties of surface which were too dispersed to be appre- 
ciated readily by the interference fringe technique 
The method was as follows: A beam of white light 
from a motor-car head-lamp bulb was focused on to 
a I-mm. diameter pin hole and arranged to diverge 
from it on to the surface of the specimen to be examined. 
The distance of the light source from the specimen 
was fixed at 40 cm., which gave an_ illuminated 
circle on the specimen about 5 in. in diameter. In 
Fig. 4, a represents a concavity producing focus, and 
b a convexity producing scattering. The reflected 
beam was received on a screen to which could be 
attached a sheet of gas-light photographic printing 
paper, the angle between the incident and reflected 
beams bcing just sufficient to obviate any cutting of 
the incident beam by the receiving screen. For the 
main series of photographs shown in Figs. 6, 7, 8, 
9 and 10, the distance of the screen from the specimen 
was maintained at 6 cm. In each of these figures the 
direction of tinning is vertical on the page, the front 
end being at the bottom. 

It is obvious that since the arrangement is a simpl 
reflecting system it could be employed to measure the 
focal length of concavities and therefore their approxi- 
mate depth. It has not, however, been so employed 
by the author at present, being used qualitatively 








* Communication from the International Tin Research 
and Development Council Laboratories and the Sir John 
Cass Technical Institute, presented at the Iron and Steel 
Institute Mveting at Middlesbrough, September 14-17, 
1937. Abri iged. 


| portions where the incident light is scattered and the 
| black part where it is focused. From a study of Fig. 4 
| it will be appreciated that a convexity (6) will cause 
| scattering (white in the figures) while a concavity (a) 


IN THICKNESS OF THE will collect the light. Figs. 6 to 10 reproduce reflection 


photographs of a series of specimens from ordinary 
commercial tin-plates with tin yields ranging from 
1 Ib. 5 oz. to 13 lb. per basis box. These figures show 
that lines of convexity (i.e., ridges), together with 
| associated concavities (troughs), appear in the direc. 
| tion of tinning and in the same positions and configura- 
This phenomenon 
The effect at right angles 
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to the direction of tinning (see Hothersall and 
Prytherch*) is clearly seen in Figs. 6, 8, and 9. 

It appeared desirable that the results obtained by 
the reflection method should be confirmed by a proce- 
dure not depending on an optical method, and capable 
at the same time of quantitative interpretation. 
Various specimens, the irregularity of surface of which 
had been previously estimated by the reflection method, 
were therefore detinned slowly, and the structure was 
observed at progressive stages of the removal of tin. 
A number of reagents were used for slow detinning, 
the two most successful being found to be the follow- 
ing :—(1) 33 per cent. of Clarke’s solution in distilled 
water ; and (2) Concentrated hydrochloric acid. The 
use of dilute Clarke’s solution suffered from one dis- 
advantage in this application, in that it was necessary 
frequently to swab off the antimony film to observe 
the progress made. Hydrochloric acid does not suffer 
from this disadvantage, but does attack the steel base 
slightly through the poresites. Itisnecessary tomention 
that the cut edges of the specimens were always stopped 
off with “ Necol” or Chatterton’s compound, since, if 
this procedure was not resorted to, detinning occurred 
at a much greater rate towards the edges, and in the 
case of concentrated hydrochloric acid measurable 
attack of the steel base took place. The results 
recorded in Table VI were obtained by what was 





* §xotveeacne, vol. cxli, page 598 (1936). 
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considered to be the most convenient procedure, that 
is, detinning in concentrated hydrochloric acid until 
the required structure was thrown up, then estimating 
the average free tin yield by completing the detinning 
first in sodium plumbite solution and finally in Clarke’s 
solution. 

The detinning experiments confirm the results 
obtained by the reflection method. As the coating tin 
was progressively removed, the compound generally 
tirst appeared at positions between the grease lines, 
indicating that the minimum tin coating thickness 
occurred here. As detinning was carried further, it 
was noticed in some cases that the line of tin remaining 
at the site of the grease line began to split up periodically 
along its length, indicating that a further variation 
occurred at right angles to the direction of tinning. 
On a specimen which exhibited pronounced ripples at 
right angles to the direction of tinning, the minimum 
tin-coating thickness was discovered at these marks, 
the grease-line troughs appearing at a later stage. 
The presence and magnitude of these various irregulari- 
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quantitative interpretation of these results depends 
upon the assumption that the tin is removed evenly 
from the whole surface of the specimen, and although 
the extent to which this is not exactly so is insufficient 
to invalidate the quantitative result, the phenomenon 
is nevertheless worthy of notice. The rate of attack 
and dissolution of the coating tin by etching reagents 
varies slightly from crystallite to crystallite, apparently 
according to the angle between the lattice orientation 
and the genera] plane. This effect can be noticed in 
Fig. 11. 

types of Macroscopic Irregularities—From a con- 
sideration of the various experiments described above 
it will be appreciated that there are three general types 
of macroscopic irregularities present, namely: (a) A 
periodic effect in the direction of tinning; (6) a 
periodic effect at right angles to the direction of 
tinning; and (c) irregularities due to the crystal 
structure of the coating (see Fig. 10). These variations 
of coating thickness are further shown to be associated 
with, (1) transverse ripples; (2) a secondary trans- 
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tion, and by the reflection technique. As far as 
knowledge goes at present, the suggestion that it may 
be caused by conditions set up by oscillations of the 
working parts of the tinning machine would appear to 
be satisfactory. The deposition of scruff does not 
appear to be intrinsically connected with the effect, 
and may be caused, when it occurs, by pre deposition 
of compound on the rolls by a vibratory movement 
between the rolls and the grease-pot brushes.* This 
explanation may also account for the fact that scruff 
bands were only observed on plates of low grade, in 
the n.anufacture of which the use of grease-pot brushes 
would be expected. 

Grease ]ines.—Grease lines, and lines of grease 
saucers, first noticed by the present author, and since 
commented upon by Hothersall and Prytherch, consist 
essentially of linear arrangements of saucer-like 
depressions in the coating. These individual depres- 
sions may be connected by narrow drip channels, or, 
on the other hand, they may be entirely separate. 
The linear formation loses its property of straightness 





Fig. 10. 13 Ls. or Trin Per Basis Box. 
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ties have further been confirmed by the interference 
method, and by a magnetic method. 

Photographs of partially detinned specimens are 
reproduced in Figs. 1] to 13. Fig. 11 shows straight 


raBLe VI.—Detinning Experiments. Ratio of Minimum 
to Average Coating Thickness at which Compound 
Appeared. 





Min. ; 

ne Average Ratio 

Mark. | Coating | Tin Yield.| :B. 
Thickness. | B. \Per cent. 


a. j 


Remarks. 


| Lb. Oz. | Lb, Oz. 
9 


Stews 3 60 Compound revealed at 

| grease-line troughs. 

A e482 56 Compound revealed at 
| | ripple marks. 

sys ¢ 4 4 60 Compound revealed at 

| | grease-line troughs. 

4 S 6) es 80 Compound revealed at 


| grease-line troughs. 


grease lines, the tin remaining along the site of the 
lines (corresponding to reflection photograph Fig. 8) ; 
Fig. 12 illustrates the banded structure and grease-line 
troughs corresponding to reflection photograph Fig. 9, 
and Fig. 13 shows the branched grease-line structure 
corresponding to reflection photograph Fig. 7. The 





verse effect ; (3) potential and normal pores ; (4) grease 
lines and grease marks. 

Transverse Ripples.—It is considered that the term 
“transverse ripples” should be confined to those 
marked linear effects which are plainly caused by 
independent vibration of the sheet as it passes through 
the nip. That this effect consists of parallel ridges and 
valleys in the coating was established by Hoare and 
Chalmers and confirmed by Hothersall and Prytherch. 
It is possible to produce this effect at will, merely by 
imparting vibration to the sheet as it passes through 
the air-grease interface. The phenomenon is intrinsic- 
ally independent of the grease-pot rolls, since it can be 
obtained on coatings tinned by simple immersion. It 
appears to be clearly due-to disturbance of the grease- 
tin interface by the production of ripples. 

Secondary ‘'ransverse Lffect—A transverse effect 
occurring on all grades of tin-plate and essentially 
independent of obvious ripples was first noticed by 
Hothersall and Prytherch. The fact that this banded 
structure was associated with the distribution of 
porosity gave the conception considerable importance. 
This effect was found only on plates of coke grade and 
appeared to be associated with the deposition of scruff 
(iron-tin compound, FeSn,). This secondary trans- 
verse effect, besides being associated with a deposition 
of compound, is also associated with a variation of 
thickness of coating. This fact is now confirmed by 
the methods of progressive detinning, magnetic estima- 





when the tin coating is thin and the structure becomes 
tree-like, each grease line having branches along its 
length. The effect can be particularly noticed in 
Fig. 6, slight branching is observed in Fig. 7, while 
the lines are substantially straight in Figs.> and 9. 
Grease lines have the following formation proper- 
ties :—(a) The lines are associated with runnels of 
grease which are established on the top pair of rolls 
in the grease pot before the sheet comcs through, and 
persist in similar positions on the sheet and on the rolls 
during the passage of the sheet. (b) Marked grease- 
line structures do not occur on the front end of tin- 
plates. (c) The lines become more widely spaced as 
the tin yield increases, those, for example, on a 14-lb. 
plate being sometimes as much as an inch apart. This 
effect is shown in Fig. 5, where the grease-line spacing 
has been plotted against the tin yicJd for a number 
of specimens selected at random. (d) Provided that 
the tin yield is reasonably constant, increased speed 
appears to cause the lines to become less widely spaced. 
In this particular it should be remembered that high- 
grade charcoal] tin-plates are usually tinned at a speed 
which is much less than that generally Giged | for 
coke tinning, where brushes and tightly-set rolls are 
used. (e) The lines become more widely spaced as the 
temperature of tinning is decreased. (f) With thin 





* A suggestion made to the author by Mr. J. C. 
Prytherch. 
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coatings the lines appear to have a greater tendency to 
form auxiliary branches. This effect may be due to 
the speed of tinning, since on the specimen of Fig. 6, 
where the branching is marked, the tinning speed, 
though not quantitatively known, was described as 
very high. (Many of the properties described above 
may be appreciated by studying Figs. 6 to 13.) 

Tin Ridges.—It is now shown that, associated with 
the saucers and channels of grease lines, there is a ridge 
in the coating, the corresponding concavity being of 
such depth that the minimum loca] coating thickness 
may only be 60 per cent. of the average tin yield over 
the whole specimen. The linear coincidence of tin 
ridges and grease lines would be expected, since the 
various interfacial tensions involved require that the 
grease shall be kept as far away from the compound 
layer as possible. The phenomenon of tin ridges is in 
course of investigation by the author in collaboration 
with Mr. D. J. Macnaughtan and Dr. Bruce Chalmers, 
and the results of this work will be published shortly. 
It may be stated here, however, that the formation of 
such ridges is an integral part of any physical process 
involving the distribution of a liquid layer on a solid 
surface by means of a roller, unless the conditions are 
such that the roller is not wetted by the liquid. In 
the present case the tin ridges are formed at the tin- 
grease interface in the nip of tin lying beneath the 
grease at the top of the rollers in the grease pot. 
The viscosity of the liquid tin, although low, is 
sufficient to prevent the elimination of the structure, 
either by spreading or spheroidisation, and the ridges 
persist as the tin-plate passes through the grease-air 
interface. 

Here, by a precisely similar mechanism, grease 
ridges are formed, which, according to the mechanism 
explained above, are naturally superimposed on the 
existing sites of tin ridges. This line of grease spheroid- 
ises, and, by exerting its interfacial tension with the 
still molten tin, causes the formation of the familiar 
saucers and channels on the crest of the tin ridge. 
The presence of tin ridges is undesirable from two 
points of view. First, as has been shown, the varia- 
tion of coating thickness is capable of producing local 
and over-sheet increases of porosity. Secondly, in 
some cases the irregularities are strongly marked and 
may produce an undesirable appearance on lithographed 
or lacquered tin-plates. 

Effect of Cleaning on Porosity.—In view of the fact 
that Hothersall and Prytherch found that a large 
amount of porosity was attributable to the cleaning 
operation, a brief mention of some experiments in this 
connection would appear to be relevant to the present 
paper. 

From a series of experiments which have covered 
numerous factors, chiefly tin yield, pressure and 
type of absorbent material, the author has been 
able to draw some fairly definite conclusions. In 
order to obviate the effect of arbitrary differences of 
porosity from specimen to specimen, the procedure 
employed was to subject each untreated specimen to 
the hot-water test, photograph, de-rust electrolytically, 
treat by any particular method, clean and re-test for 
porosity. 

The following conclusions were reached :—({1) The 
type of absorbent used had little effect on the increase 
of porosity. This conclusion has two exceptions: 
(a) The use of flue-dust is deprecated, since in con- 
centrations of only 1 per cent. in bran, considerable 
scratching occurred. (6) One sample of sawdust 
examined contained a number of sharp particles which 
caused a fair amount of scratching. This effect was 
eliminated by sieving the sawdust. (2) The increase 
of porosity with cleaning depends on the tin yield. 
When the tin yield is above 4 |b. per basis box the 
numerical increase of porosity is small. Above 8 Ib. 
per basis box no increases were obtained. (3) A 
marked effect of the cleaning operation is the enlarge- 
ment of existing pore sites. This is particularly so in 
the case of thin coatings. (4) The increase of porosity 
varies enormously with the pressure between the 
specimen and the polishing medium. It is hoped that 
this effect will be investigated more carefully in the 
future. (5) From an examination of commercially- 
cleaned tin-plates it appears that cleaning porosity is 
due to isolated particles in the absorbent or on the 
rolis, rather than to any intrinsic general property 
of the absorbent itself. The general abrasion of the 
coating which can be perceived under the microscope 
does not appear to be sufficiently intense to produce 
much increase of porosity (except possibly when the 
tin yield falls below that normally employed). The 
scratches which do produce porosity are usually quite 
distinct from the general abrasion, and lead one to 
suspect that they may be due to foreign particles. 

Generally it is possible to suggest that (a) attention 
should be paid to the cleanliness of operation, and the 
instrusion of grit and dirt obviated as far as possible ; 
(6):the m nimum pressure which achieves the desired 
result should be used; and (c) the use of hard and 
sharp abrasives (particularly such as flue-dust) should 
be avoided. 
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| ELECTRIFICATION OF THE PARIS- 
ORLEANS AND MIDI RAILWAYS. 


Suxce 1934, the Midi and Paris-Orléans Railways 
in France have formed a single system, and a consider- 
able amount of electrification has been carried out, 
of which M. A. Bachellery gave an account in a paper 
read before the Institution of Electrical Engineers on 
Thursday, November 18. At present, 2,518 route 
kilometres, comprising 5,524 track kilometres, were, 
he said, electrically operated on the 1,500-volt overhead 
direct-current system, the sections involved including 
nearly the whole of the mountain lines in the Pyrenees, 
where the gradients exceeded | in 25, and heavy traffic 
lines where a high consumption of coal per kilometre 
of route made electrification a paying proposition. 
At present, 22 per cent. of the route mileage was 
electrified, and 50 per cent. of the traffic was handled 
in this way. In a few years these figures would have 
become 30 per cent. and 70 per cent., respectively. 

In 1936, the electrical energy consumed 





was 


hydro-electric stations. The railways themselves 
owned nine such stations, with an annual output of 
2,000,000,000 kWh. The energy was generated on the 
three-phase system, and was transmitted over the 
company’s own lines, the surplus being sold to the 
public in the south-west of France. The three-phase 
energy was stepped down and converted to direct- 
current for traction purposes in 111 substations, 
which were generally placed along the railway at 
intervals of from 20 km. to 25 km. This was 
increased to 30 km. on some secondary lines, and 
decreased to 10 km. or 15 km. on suburban or 
mountain lines. The installed capacity ia the sub- 
sti tions was 357,000 kW, the equipment generally 
consisting of rotary converters or rectifiers, though 
some motor-generators were used. Automatic control 
was employed on the converters and direct-current 
feeders in 60 substations, but manual operation 
was the rule on the high-tension side. The over- 
head line equipment was of the compound catenary 
type, there Leing some difference in the designs 
used on the Midi and Paris-Orléans sections. Energy 
for power and light at the stations, including the 
signals, was transmitted at 5 kV or 15 kV over a 
three-wire line, which was carried on the same supports 
as the catenaries. 

The rolling stock comprised 638 locomotives and 
152 motor coaches. Of the locomotives, 102 were of 
the high-speed passenger type, with a maximum speed 
of 150 km. per hour. One experimental locomotive 
had three armatures per motor, this arrangement 
allowing of convenient motor coupling. Its hourly 
rating was from 3,900 h.p. to 4,800 h.p. There were 
also 521 locomotives with a rating of from 1,400 h.p. 
to 1,800 h.p., and 15 shunting locomotives, which were 
fitted with 600-volt motors and were operated from 
the 1,500-volt line through a Metadyne converter. 
The motor coaches, which were mainly used in the 
Paris district, had an hourly rating varying from 
700 h.p. to 1,000 h.p., and maximum speeds of from 
90 km. to 100 km. per hour. 

Since the amalgamation, the policy had been to 
bring about connections between the electrified lines 
of the two companies. Contact would shortly be made 
at Bordeaux when the Tours-Bourdeaux section was 
completed, and at Montauban when the 163-km. gap 
between that town and Brive was filled up. These 
connections would result in a great increase in 
the use of the locomotives. The transmission lines 
were also to be interconnected, so that the generating 
resources could be pooled, and finally an effort might 
be made to standardise the equipment. 

As regards the results obtained, M. Bachellery 
pointed out that in some cases the adoption of electric 
traction had been a necessity. On mountain routes 
the speed and loads obtainable with steam were far 
too low, and the electric locomotive had provided 
means for regularly operating these lines. It had also 
enabled the trans-Pyrenean routes and the Cerdagre 
railway to be constructed. Electrification was no less 
a necessity where there were numerous tunnels, and 
the heavy traffic on the Paris suburban lines could not 
have been handled without its assistance. Even on 
ordinary main lines the technical advantages of 
electrification had been most marked. The increase 
in the weight of fast passenger trains, combined with 
the necessity of raising their speed in order to compete 
with road transport, involved a large increase in tractive 
power. An electric locomotive could easily give a 
tractive effort 50 per cent. higher than the maximum 
continuous drawbar rating of 2,500 h.p. of the steam 
locomotive, and as a result the journey times of both 
passenger and goods trains had been cut down. Electri- 
fication had also rendered it unnecessary to quadruple 
the track throughout the 123 km. between Paris and 
Orl‘ans, and this work had been limited to the 60-km. 
suburban section. 

From the economic point of view, the 3,730,000,000 fr. 
spent on electrification had been offset by the savings 
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obtained. Operating costs had been reduced, and the 
average saving of coal on the electrified lines was about 
400 me: ric tons per km. of route per annum. Train crews 
could often be reduced to one man, who covered a 
greater distance per day owing to the higher speed of 
the train. Owing to the absence of boilers, the electric 
locomotive could be used more continuously than the 
steam locomotive, and only about half as many were 
required to deal with the same volume of traffic. 
Maintenance was easier and cheaper, and the distance 
covered between overhauls was double that with the 
steam locomotive. To this advantage might be added 
the savings on water supply, ash handling, and train 
cleaning. The total reduction in operating expenses, 
including the cost of energy for 1936, due to electric 
traction, was about 125,000,000 fr., representing 
approximately 7 per cent. on the capital invested in 
permanent-way electric equipment. Recent economic 
and social charges had tended to increase operating 
expenses, but this increase was far less in the case of 
electric than of steam traction. Indeed, the capital 


470,000,000 kWh, most of which was generated in| spent on a policy that had been criticised for its 


audacity had proved a profitable investment. 








CATALOGUES. 


Insulated Wires and Cables.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancashire, have sent us 
three brochures relating to wires and cables of their 
manufacture, insulated with their Rockbestos prepara- 
tions. 

Industrial Drying.—Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, have issued a new publication describing their 
drying systems and apparatus manufactured by them 
for dealing with a large variety of materials. 

Welding.—Messrs. Robert Jenkins and Company, 
Limited, Rotherham, have forwarded to us a booklet 
which describes the interesting work which they produce 
in the way of tanks, condenser shells, special pipes, stills, 
uilled tubes, &c., in which welding forms a prominent 
feature, 

Pipe Joints.—Messrs. The Victaulic Company, Limited, 
King’s Buildings, Dean Stanley-street, Millbank, West- 
minster, London, 8.W.1, have sent us a copy of 
a publication dealing with the Victaulic patent joint 
and its applications to steel and cast-iron pipes up to 
36 in. diameter. 

Honing Machines.—We have received from Messrs. 
Gaston E. Marbaix, Limited, Humglas House, 22, Carlisle- 
place, London, S.W.1, a bulletin describing the Microhoner 
made by Messrs. The Micrometer Hone Corporation, of 
Detroit, Michigan, U.S.A., for small-diameter precision 
work. 

Steel Tanks and Vessels—Messrs. The Whessoe 
Foundry and Engineering Company, Limited, Darlington, 
have sent us a copy of @ summarised catalogue, giving 
interesting particulars of the very varied work they 
carry out, including the construction of tanks and vessels 
for storage, the carbonising industry, gas cleaning, and 
so on. 

Switchgear and Electric Cooking Equipment.—We 
have received from Messrs. The General Electric Com- 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2, a new edition of their catalogue, illustrating and 
describing in detail their ironclad switchgear, and 
another dealing with industrial electric kitchen plant, 
baking ovens, &c. 

Crack Detectors.—A leaflet describing the Johnson- 
Fel crack detector, which is stated to have been the 
subject of test in some of the largest steelworks in this 
country, has been sent us by Messrs. Fel Electric, Garden- 
street, Sheffield. The process involved admits of the 
rapid examination of ferrous materials for freedom from 
cracks or other surface defects. 

Flexible Couplings.—From Messrs. Silentbloc, Limited, 
Victoria-gardens, Ladbrooke-road, Notting Hill Gate, 
London, W.11, we have received a technical catalogue 
describing their couplings, illustrated some time ago 
in these columns, and for which, in the absence of metal 
movements and the need of lubrication, long life is 
claimed and shaft vibration reduced to a minimum. 
“Corrosion-Resisting Steels —We have received from 
Messrs. Hadfields, Limited, East Hecla and Hecla 
Works, Sheffield, a brochure relating to their “‘ Era” 
C.R. non-corroding steels. These are of the chromium- 
nickel austenitic type, combining high chemical resistance 
with mechanical strength and ductility. Particulars of 
the working characteristics of the steels add to the use- 
fulness of this publication. 

Hydraulic Disk Valves.—We have received from Messrs. 
Audley Engineering Company, Limited, Newport, 
Shropshire, a copy of a booklet descriptive of their high- 
pressure lubricated disk valves, for which the claim is 
made that they are immune from wear by erosive or 
other action of the pipe-line fluid, owing to the presence 
of a film of lubricant, automatically maintained under 
pressure between the disk surfaces. 

Current Transformers.—We have received a catalogue 
sheet relating to one of their latest developments from 
Messrs. Elliott Brothers (London), Limited, Century 
Works, Lewisham, London, 8.E.13. This deals with a 
precision pattern multi-range current transformer de- 
signed to comply with the requirements of the Elec- 
tricity Supply (Meters) Act, 1936, for class A.L. current 
transformers. Included is a facsimile of a certificate of 
test issued by the National Physical Laboratory. 
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THE PENSTOCKS AT BOULDER 
DAM.* 


By P. A. Kinzie. 


In a previous article the intakes at Boulder Dam 
were described, and it is now proposed to deal 
with the penstocks leading from the intake towers 
to the power houses and outlet works below. The 
systems are practically duplicated on the two sides 
of the gorge ; the penstocks, as will be seen from 
Fig. 2, page 2, in our issue of January 1 last, and in 
Fig. 296, page 704, lead on each side to a wing of the 
U-shaped power house, to a set of canyon-wall 
outlets, and to so-called tunnel-plug outlets, which 
will be described in due course. 

From the bases of the inlet towers at El. + 895, 
30-ft. diameter plate steel penstocks convey water 





Fie. 294. 


toJthe canyon-wall outlets 120 ft. above river level, 
and at El. + 820, while the tunnel-plug outlets 
are at El. + 654. The former are supplied by the 
inner penstock and downstream intake in each 
case, while the latter are supplied by the outer 
penstock and upstream intake on each side of the 
Tiver. 

Dealing first with the systems deriving supplies 
from the upstream intakes, below the towers there 
are, as previously described, elbows which connect 
With straight inclined lengths leading down into 
the 50-ft. diversion tunnels, which have already 
been described. Here, by means of further elbows, 
they connect with horizontal lengths inside these 
tunnels, their centre line for this run being at El. 
+ 649-5. When opposite the wings of the power- 
house, four 13-ft. diameter turbine penstocks branch 
off each of the 30-ft. lines towards the turbine 
tooms, and each terminates at a 14-ft. butterfly 
valve protecting one of the 115,000-h.p. turbines, 
of which there are altogether fifteen. 

Beyond the last 13-ft. branch, the 30-ft. penstocks 
are reduced to 25 ft. diameter and continue down- 





* Fourth Article of the series contributed by Officials of 


3,C00-Ton DousLeE BENDING PREss. 





the United States Bureau of Reclamation, Denver, 
Colorado, U.S.A. See vol. exliii, page 1 (1937). 


| Stream in the diversion tunnels to a point where the 
| tunnel-plug outlet works are located. Here the 
25-ft. pipe first branches into three of 13 ft. diameter, 
|and each of these branches is again bifureated, 
resulting in six branches 9 ft. in diameter, arranged 
fanwise in one horizontal plane. Each of these 
9-ft. branches is coupled with a 7-ft. 2-in. gate valve, 
which protects a 6-ft. internal differential needle 
valve. These outlets will be described later. 
Returning now to the downstream intake towers, 
the penstocks taking off from these also have elbows at 
the tower base, connecting with 30-ft. horizontal pen- 
stocks, in 37-ft. diameter tunnels, as shown in Figs. 
296 and 297, inside and above the penstocks already 
described as being in the diversion tunnels. These 
are at El. + 820, or 171 ft. above the outer tunnels 
and each of these, opposite the power-house wings, 
is provided with four inclined 13-ft. branches, 
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leading to the main turbines, with the exception 
of the branch farthest downstream on the Arizona 
side, which bifurcates, and instead of being fitted 
with one 14-ft. butterfly valve like the rest, is 
provided with two 10-ft. valves, connected with the 
inlets of two 55,000-h.p. turbines. Beyond the 
last 13-ft. branch these main penstocks are likewise 
reduced to 25 ft. diameter, and in this size are 
continued downstream through tunnels to the 
canyon-wall outlet works. Here they terminate 
in manifolds having six branches, each 8 ft. 6 in. in 
diameter, which connect with 8-ft. emergency gate 
valves, beyond which are 7-ft. internal differential 
needle valves discharging from the valve house into 
the river below, as shown in Fig. 296. 

Summarising these provisions, it will be seen that 
each upper intake and each downstream intake 
is arranged to supply four 115,000-h.p. turbines, 
except in one case on the Arizona side, in which 
instance the place of a 115,000-h.p. machine is taken 
by two 55,000-h.p. units. Further, each of the two 
outer penstocks supplies six 6-ft. needle valves, and 
each of the inner, six 7-ft. valves, discharging water 
below the dam. 

The aggregate lengths of penstock required by 





the foregoing arrangements ran to 4,700 ft. of pipe 


30 ft. in diameter, 1,900 ft. of 25-ft. pipe, 5,600 ft. of 
13-ft. pipe, and 2,300 ft. of pipe 8 ft. 6 in. in diameter. 
The thickness of the plates of which these were 
made varied in the case of the 30-ft. pipes from 
1} in. to 2} in. ; for the 25-ft. pipes from 14 in. to 
27 in. ; for the 13-ft. pipes from }§ in. to 1 4 in. ; 
and Tor those 8 ft. 6 in. in diameter, from § in. to 1 in. 
The hydraulic conditions for which the pipes »were 
designed were the maximum static head plus 
water-hammer equivalent to 37 ft. head, on the 
assumption that the turbine gates would close in 
5 seconds and relief valves provide 80 per cent. capa- 
city. Under such conditions the lower shnnecks 
had to be designed for an equivalent head of over 
620 ft. The design stress of 18,000 lb. per square 
inch was used in calculating proportions, and the 
material specified was carbon steel with a yield 
stress of 38,000 Ib. and an elongation of not less 








AUTOMATIC WELDER AT WorRK ON 30-Fr. Secrion. 


than 12 per cent. No allowance was made for 
corrosion. Shop joints were to have an efficiency 
of 100 per cent., were to be electrically welded and 
annealed to relieve all stresses. Field welding was 
forbidden, and circumferential joints were to be 
made with the butt strap welded on to one section in 
the shops, while the strap was pinned to the other 
section in the field, for all plates over { in. thick. 
The pins used varied from 1} in. to 3% in. in dia- 
meter, according to the joint, and they were ground 
to a diameter 0-001 in. larger than their hole, so 
as to be a force fit. The type of joint is illustrated 
in Fig. 308, page 705, the inner end of the pin having 
a countersunk head and the outer a flat head and 
conical neck. 

The joint was made secure by trepanning a 
Vee-groove in the butt strap round each pin and 
forcing the metal on the inside in towards the pin, 
closing it in under the head. The 30-ft. pipes 
of the heaviest section (22 in.) were made up of 
three plates measuring about 12 ft. by 35 ft., and 
each weighing about 25 (short) tons. These plates 
were bent and welded together and two such rings 
were then welded to a joint or stiffener insert ring, 
so making a pipe section 25 ft. long and weighing 
about 150 tons. A typical stiffener ring is shown in 
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307, from which it will be seen that it embodies a; Plate XLIV, was steel-framed and 520 ft. long by; augmented by men recruited from the Western 


Fig 
Tee-headed flange. 

Owing to the size of these sections it was obvious 
that transportation to site from any distance was 
out of the question, and the contractors, Messrs. 
Babcock and Wilcox, of New York, whose tender 
of 10,908,000 dols. was accepted for the work, 
undertook the task of arranging to do all necessary 
fabrication work at the dam site. The site selected 
was about 1} miles from the dam. Here a com- 
pletely equipped plant was laid down, including 


storage yard. The main building, shown in Fig. 298, 





85 ft. wide and with 55 ft. head-room. The latter 
dimension was determined by the height necessary 
to manipulate sections of 30-ft. diameter pipe by 
means of overhead cranes, capable of carrying these 
150-ton to 170-ton loads. 

At the commencement of operations most of the 
welders, machine men, plate workers, &c., were 
men skilled in the manufacture of large high- 
pressure boilers, vessels for process industries, &c., 
drawn from the contractors’ works at Barberton. 


Ohio. As production increased this force was 


States, where, at the time, considerable unemploy- 
ment prevailed. At the peak of operations the 
contractors’ plant was employing about 900 men, 
of whom about 400 were engaged in the shop pro- 
cesses, the remainder being employed in transporting 
the finished sections to the dam and installing them 
in the tunnels. 

The plates from which the pipes sections wer 
built up were rolled at the mills of Messrs. The 
Illinois Steel Company, at Gary, Ind., 2,000 miles 
distant from the dam site. The largest plates 
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weighed, as stated, about 25 short tons each, 
two forming a car load. Over 45,000 tons of plate 
were comprised in the contract, requiring over 1,000 
large bogie cars for transportation. 

On taking plates into the shop from storage they 
were first laid out for cutting to size and then 
transferred to a planer, upon which the edges were 
cut to form the welding grooves. This planer, which 
is illustrated in Fig. 299, Plate XLIV, was equipped 
with double cutters, so that a cutting stroke was 
taken in each direction. It had a bed 40 ft. long, 
and the tool carriage travelled to and fro, the 
work being stationary, held down by a number of 
air-operated plunger clamps. A platform on the 
tool carriage made it possible for the operator to ride 
with the tool to keep its action under observation. 
The next operation consisted in preparing the plates 
for rolling to the proper radius. The first step was 
taken with the 3,000-ton double hydraulic press 
illustrated in Fig. 294, page 703. The two presses 
together forming this machine acted on each end 
of a large beam die which imparted an initial 
curvature to the edges of the heavy plates. These 
were next transferred to the vertical rolls shown in 
Fig. 300, Plate XLIV, said to be the heaviest of their 
kind ever built. The rolls, driven by a 150-h.p. 
motor, consisted of two inner driving rolls of 32 in. 
diameter and an outer one adjustable and having 
a diameter of 40 in. The rolls stood 12 ft. 6 in. high 
and were capable of applying a load of 1,750 tons 
to a plate. The machine was controlled from an 
upper platform, as will be seen in the illustration, 
and during the rolling operation the correctness of 
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the curvature was carefully checked by a radius 
template. 

In assembling the largest sections, as already 
stated, three rolled plates were placed on a form, 
tack-welded together and fitted with an internal 
structural-steel spider, to hold the whole in truly 
cylindrical shape during welding operations. Spiders 
of various types, including hydraulic, screw-jack and 
tension forms, depending upon the stage of comple- 
tion, were also used during machining and other shop 
operations and to prevent deformation while the 
sections were transported to their ultimate position 
in the tunnels. Spiders will be seen in sections of 
the pipe in Figs. 295, 301 and 304. 

Fig. 295 shows a section of 30-ft. pipe set up on 
rollers at an automatic welding machine, for the 
completion of the longitudinal joints. Two such 
sections were next welded to an insert stiffening 
ring, as stated, to form a unit, which was completed 
by having a circumferential-joint butt strap shrunk 
on at one end and welded in place. At the other 
end a reinforcing ring was fitted. Fig. 306, above, 
shows the cutter head and carriage of a 30-ft. lathe 
| boring and facing one of the circumferential butt 
| straps, while Fig. 301 shows a number of sections 
assembled, mostly, in this particular view, for bends. 
|The stiffening rings, butt straps, reinforcing rings 
and spiders can be made out in various cases. 

An automatic metallic shielded-arc process was 
used for the welds, with alternating current. Heavy 
flux-coated }-in. electrodes were used in 12-ft. 
lengths with threaded joints to eliminate interrup- 
tions from changing rod. Each layer of deposit 
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was carefully cleaned and peened before the next 
was laid, and care was taken to secure a fine-grained 
homogeneous deposit. The work was carried out 
in accordance with the A.S.M.E. Class I Welding 
Code, which requires a bend test giving not less 
than 30 per cent. elongation of the outside fibres, 
a tensile test of the joint of not less than 100 per 
cent. of the plate, and an elongation of not less 
than 20 per cent. in 2 in. 

After the welding operations, the seams were 
X-rayed with the apparatus shown in Fig. 302, 
Plate XLIV. Three of these mobile units were 
employed on this work, having a maximum operating 
voltage of 300,000. Approximately 52 miles of 
X-ray film were used and developed. In the case 
of longitudinal welds the machines moved along 
the pipe sections; for the butt-strap welds the 
pipe was revolved on rollers in front of the X-ray 
unit. Films were at once developed in an adjoining 
laboratory and inspected, and faults in the work 
promptly made good. With the 2}-in. plates of the 
larger sections a clear radiograph was obtainable 
with 20 sec. exposure. The physical tests were 
carried out on extensions of the seams welded 
together at the same time and subsequently cut off. 

The A.S.M.E. Code requires stress relieving for 
welded work, and the next process therefore involved 
heat-treatment in a furnace large enough to take the 
30-ft. units, on a suitable carriage. In this process 
the pipe was brought slowly up to a temperature 
of 1,200 deg. F. and held there for at least one hour 
per inch thickness of the material. It took about 
six hours or seven hours to reach the soaking tem- 
perature and some five hours to cool off before it 
could be removed. The furnace employed is shown 
on the left in Fig. 303, Plate XLIV, with a 30-ft. 
unit on the carriage, on the outer end of which is the 
vertical door closing the furnace front. The furnace 
was 36 ft. wide, 41 ft. long and 31 ft. high inside. 
It was fired by an external oil-fired combustion 
chamber, equalisation of the heat being accom- 
plished by reversing the flow of the hot gases as 
necessary at intervals of from one minute to ten 
minutes. The whole furnace and carriage was 
insulated with refractories. 

The last shop operation consisted of facing the 
ends of the section so as to ensure a satisfactory 
fit at the butt joints. This was done on the 30-ft. 
lathe. Painting followed, after cleaning the interior 
by shot blasting, the outside being cleaned by air 
and wire brush. Coal gas tar was employed for 
coating the interior, while the outside was given a 
primer coat of red lead. 

For transport to the canyon side, a 200-ton 
two-way trailer was employed. This is shown in 
Fig. 304, Plate XLIV, being hauled by a tractor, and 
loaded up with the first 30-ft. section to be handled 
at the site. The trailer was 37 ft. long and 22 ft. 
wide, and was supported on 16 rubber-tyred wheels. 








It had a turning radius of 100 ft., and was provided 
with hydraulic steering. The trailer was hauled 
to the loading platform of the permanent 150-ton 
cableway which was described and illustrated in 
ENGINEERING of September 1, 1933 (page 218). 
Here, therefore, we need only repeat that its span 
is 1,256 ft. and that six main cables 3} in. in 
diameter are used. The carriage speed is 240 ft. 
per minute and hoisting and lowering speeds 120 ft. 
and 30 ft. per minute, respectively. Direct current 
is used for the hoist motor with Ward-Leonard 
control, A view of the interior of the motor room is 
given in Fig. 309, page 706, while Fig. 310, showing 
the carriage will convey some idea of the size of this 
equipment. The cableway picked up the sections 
and lowered them as required to any of four adits 
communicating with the tunnels in which the 
penstocks had to be built up. Each adit had its 
own structural-steel car, mounted on tracks, on 
which the sections were deposited and transported 
through the adit into the tunnels where other cars 
transported them to the final positions. Fig. 311, 
page 716, shows a 30-ft. to 25-ft. transition section 
being lifted by the cableway at the loading platform, 
prior to lowering into the canyon. Fig. 312 shows 
a 30-ft. elbow section being lowered on to the special 
adit car leading to the lower Arizona penstock 
tunnel. The car, as well as the lifting beams, 
equalisers and rope slings of the cableway are 
all shown in this view. Fig. 313 looking from within 
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one of the adits shows a straight 30-ft. section being 
lowered on to the adit car; the pipe supports are | 
clearly shown. Fig. 314 is a similar view of a| 
30-ft. to 13-ft. branch section. Pipe sections were 
drawn together by pulley gear consisting of three | 
spiders, the circumferential pin joint then being | 
completed, Fig. 305, Plate X LIV, is an interesting 
view, showing the interior of a 30-ft. penstock, | 
with on the left a 13-ft. branch protected by two 
heavy tubular stays, while beyond is the steel 
spider used for drilling, broaching and pinning the 
circumferential joints to complete them in the 
manner already described. 

During erection, selected girth joints were left 
open between the anchored sections, and the 
penstocks were pre-stressed before these joints 
were closed, by the application of a compressive 
force corresponding to a temperature drop of 
45 deg. F. This was effected by means of 140 
mechanical jacks of 50-ton capacity each, and when 
this force had been applied the special filler was 
inserted in the enlarged gap and the joint completed. | 
Each completed section of the penstock was tested | 
to 150 per cent. of maximum operating head, plus | 
water hammer allowance. 
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Synthetic Rubber. By W. J. 8. Nauwron, M.A., Ph.D. | 
London: Macmillan and Company, Limited. [Price | 
7a. 6d. net.) 
THE production of synthetic rubber on a commercial 
basis has been one of the outstanding achievements 
of the chemical industry during recent years. Both | 
the Soviet Russia butadiene rubber, the American 
chloroprene rubber, and the German product are 
largely the result of strenuous efforts made due to 
abnormal economic conditions—some of which 
were opposed in character—making it possible to 
develop the material on such a scale that con- 
siderable progress has been possible in reducing | 
manufacturing costs and improving methods of 
production. The desire for self-sufficiency, exhibited | 
in several countries, has assisted the development of 
many synthetic processes in order to attain inde- 
pendence in the matter of imports. In spite of the 
progress made in the treatment of raw rubber, the 
natural material is still subject to deterioration, | 
particularly in the presence of oils. It also lacks | 
uniformity, due to varying climatic conditions, and 
although these factors can be narrowed within | 
limits, the material cannot attain the uniformity | 
which manufacturers of a synthetic product can | 
reach. It is claimed that animal, vegetable, and | 
mineral oils have little deteriorating effect on some 
of the recently developed synthetic rubbers. A 
synthetic product, even at a higher cost, possessing | 
better properties of resistance to abrasion, and | 
other qualities superior to those of natural rubber, | 
would be a formidable competitor to the natural 
product, since tyre manufacture is its most important | 
use. The cost of producing synthetic rubber still 
remains high, and it seems improbable that any 
such product possessing the desired properties can | 
be produced as economically as natural rubber can 
be grown. Recent developments in the synthesis 
of rubber indicate the predominant importance of | 
the colloidal, as distinct from the purely chemical | 
aspects. In studying rubber technology in general, 
the chemical constitution is of lesser significance, 
compared with the paramount importance of the | 
polymeric structure. 
Dr. Naunton in this volume admirably surveys | 
the whole field of the synthesis of rubber, from the 
economic and technical aspects. The chemistry 
and physics of the various processes are considered 
and applications of the various products are sum- 
marised. For manufacturers and users of rubber 
the information included should be of much value ; 
it is given in a very readable style by one who has 
made a long study of the subject, and the result is 
an excellent epitome of the knowledge at present | 
available. 
Aerodynamics. By Dr. N. A. V. Prercy. London: The 
English Universities Press, Limited. [Price 30s. net.) | 
Snyce the publication, some 20 years ago, of Bair- | 
stows. Applied 
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and what may be termed the perspective of the 
subject, and the lines of approach to the different 
types of aeronautical problems which it embraces, 
have changed a good deal. During this period 
many books on aerodynamics have been brought 
out in this country, but the best of them have been 
either restricted to single aspects of aircraft design 
or concerned to present the elements of applied 
aerodynamics in a simple, introductory fashion. 
There has existed, consequently, the need for a 
revision of the whole subject in the light of modern 
developments and its presentation at reasonable 
length in a form constituting, for example, an under- 
graduate course of study. This need has been 
admirably supplied by Dr. Piercy’s new book. Its 
compilation is based not only on a remarkably 
complete knowledge both of mathematical aero- 


| dynamics and of practical aeronautics, but also on 


many years’ experience as a consulting engineer, as 
an original research worker and as a teacher of 
eeronautical subjects at the Queen Mary College 
of London University. 

Evidence of these qualifications, more especially 
of the academic ones, is apparent in the arrangement 


Aerodynamics, a great deal of | of the text. With the laudable intention of interest- | 
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whole subject, the author devotes his first four 
chapters to the statics and dynamics of the atmo- 
sphere, the conduct of wind tunnel experiments, 
and the applications of characteristic data to the 
performance of aircraft under simple conditions of 
flight. The concepts of vorticity, circulation and 
aerodynamic scale, introduced in the course of this 
preliminary survey, are now amplified in a not 
unduly complicated treatment of irrotational flow 
and vorticity, leading to the consideration of two- 
dimensional aerofoils, of general wing theory and 
of the interesting new work on surface friction and 
roughness effects. A chapter on the airscrew, which 
might with some advantage have formed one of 
the introductory group, is deferred to this rather 
late stage, presumably to enable the “ blade- 
element ” and “ vortex” theories to be presented 
on the basis of the intermediate chapters. It includes 
a discussion of compressibility losses at high tip 
speeds, of variable-pitch propellers, and of the 
autogyro. The foundation is thus complete for the 
final sections, dealing respectively with the per- 
formance and the stability of aeroplanes in flight. 
Here the treatment is necessarily simplified and 
restricted to the more tractable factors underlying 


new knowledge has been added in many directions, | ing his reader and giving him a rapid survey of the | control and safety in practice, but so far as it goes, 
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it is uniformly instructive, its value to the isolated 
student in this respect being enhanced by som 
examples of performance calculations. 

The text incorporates quite a number of these 
carefully-chosen examples which are so useful as 
to suggest that several more, particularly one to 
illustrate the design of an airscrew for a typical 
duty, would be well worth including in a future 
edition. The same opportunity will, no doubt, be 
taken to rectify a few typographical errors, none of 
which, however, is likely to puzzle an alert reader 
as they stand. The same cannot be said of the less 
familiar symbols, many of which must be just so 
much Greek to aspiring aeronauts. A few paren- 
thetic pronunciations would make the notation list 
a good deal easier reading. In other respects the 
book is a noteworthy addition to scientific litera- 
ture. It is concise, preserves a reasonable balance 
between experimental and theoretical sources of 
knowledge, and, while not entirely disregarding the 
airship, reserves for heavier-than-air craft the pre- 
ponderance of subject matter. It can be cordially 
recommended as a text-book and source of reference 
to students, research workers and designers. 





Engineering Properties of Soil. By C. A. HoGENTOGLER. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 30s.] 

THE gradual formulation of a rational theory on 
the stability of soil in specified circumstances is 
one of the most interesting developments in civil 
engineering at the present time, especially in view 
of the increase in size of buildings and the intensity 
of the loads which are imposed on modern roads. 
Moreover, use is now made of sites which would 
be unsuitable but for the discovery of appropriate 
means of consolidating and thus improving the 
soil concerned. Advance in this direction, therefore, 
implies a knowledge of the nature and constitution 
of various types of strata, into which enter geological 
and chemical considerations. Upon this are based 
the several methods of testing, such as the procedure 
followed in finding the relation between the moisture- 
content and the maximum density which can be 
obtained by subjecting a given soil to the proper 
kind of treatment. The related research has 
consequently revealed various ways of improving 
the stability of the earth used in the construction 
of embankments, dams and levees. 

In view of the composite nature of soil it is 
apparent that the subject does not lend itself to 
the usual mathematical theory of homogeneous 
and isotropic materials ; in fact, statistical analysis 
affords the only reliable method of examination. 
Put into other words, a foundation of the study 
should be based on experimental work, as is clearly 
indicated in the book under review, in which the 
reader is presented with a wide survey of the chief 
problems which confront engineers engaged in this 
sphere of enterprise. The information is welcome 
for two reasons, first, because much of it has been 
gathered from the technical journals of a number 
of countries, and secondly, on account of the related 
values assigned to the main points. It follows 
that practical experience has been drawn upon in 
preparing the matter and arranging the chapters, 
which is explained by the fact that the author and 
his collaborators hold responsible positions in the 
U.S. Bureau of Public Roads. The care which 
has been devoted to the essential details is shown 
in Parts I and II, comprising informative chapters 
on the properties of soil and the movement of 
ground-water, together with a discussion on the 
effect of frost. 

While some of the points mentioned have a special 
significance for American engineers, many of the 
sections should appeal to readers in other countries. 
In connection with the effect of frost, for example, 
it is said that an annual expenditure of about 
250,000 dols. is necessary in the State of Ohio alone, 
and it is pointed out in this connection that the 
damage done depends on the nature of the subsoil 
and the road surface. This may be exemplified 
by reference to the State of Michigan, for which 
official figures show that the average cost of the 
damage caused by frost, reckoned in dollars per 
mile of road, amounts to 50 with a subsoil of gravel, 
and 100 and 150, respectively, in the case of macadam 
and concrete surfaces. It thus appears that 





besides affecting the bearing capacity of soil, the 
movement of ground-water contributes to the 
objectionable consequences of frost, as is illustrated 
further by the photographic reproductions in the text. 

This inter-relation of the many factors that 
influence soil in the engineering sense has led to 
the different methods of testing which are described 
in these pages, with the result that the discussion 
on the settlement of earth can scarcely fail to be 
of help to students. Another commendable feature 
is to be found in the frequent reference to actual 
undertakings, for this enhances the value of the 
concise account, given in Part IV, on the design 
and construction of earthworks and foundations. 
Bearing in mind the limitations of our present 
knowledge on this branch of engineering science, 
it may be said that Mr. Hogentogler’s treatment 
contains a reasonably complete explanation of the 
practical and experimental implications of the 
research into the matter, particularly with refer- 
ence to the construction aud maintenance of 
roads. 


The Low Voltage Cathode Ray Tube and Its Applications. 
By G. Parr. London: Chapman and Hall, Limited. 
[Price 10s. 6d. net.] 

THE cathode-ray tube has found many applications 

in the investigation of problems in physical science 

and owing to its wide frequency response it is 
natural that the majority of its applications are 
concerned with radio research. With a suitable 
means of converting mechanical movement into 
electrical impulses, however, the tube can be 
used as an indicator of variations in pressure or 
in the detection of movement in structures. Its 
use in television reproduction was suggested by 

Campbell Swinton as early as 1908 and the circuits 

mentioned by him were an accurate forecast of 

the recent developments of Zworykin and others. 

The present volume gives an insight into the 

construction, operation and applications of the tube 

and should prove of value to students of physical 
and electrical science. The scope of the text 
covers tubes of the low and medium voltage classes 
only, as these are coming rapidly to be recognised 
as an indispensable item in research laboratory 
equipment. They have the advantage of being 
easily portable, hence can be used for checking 
alternating circuit conditions where a large equip- 
ment would be inadmissible; they have also 
special applications due to the fact that they are 
independent of frequency within very wide limits. 

After a short summary of the fundamental prin- 

ciples of the construction, operating technique 
and focusing devices, the author proceeds to discuss 
Lissajous’ figures. The formation of Lissajous’ 
figures and the recognition of the frequencies which 
have produced them is of the greatest importance 
in the use of the tube as a frequency meter. To 
use it in this manner, a sine wave of known and 
constant frequency is applied to one pair of plates 
and the unknown to the other. The deducing of 
the frequency from the appearance of the figures 
is of use in the calibration of unknown audio- or 
radio-frequency sources. Linear, sinusoidal and 
other time bases are also discussed. The cathode- 
ray tube is used for the checking of factory pro- 
cesses, audio-frequency wave form, the measurement 
of power loss, phase angle and for the comparison of 
frequency against a sub-standard. To determine 
the overall performance of a radio receiver and its 
fidelity of response, it is usually required to plot 
a curve of output against frequency over the musical 
range. The tube can be adapted to record the 
response curve automatically. The measurement 
of the depth of modulation of radio-frequency 
oscillation is important in the study of quality of 
reproduction and in checking phase distortion in 
transmitters or receivers, there being three methods 
of checking modulation by means of the cathode- 
ray tube. Fitch has used the tube for the deter- 
mination of phase distortion in modulated oscillators 
and it may also be used in order to determine the 
characteristics of a coil at the resonant frequency 
by mounting it near and observing the deflection 
produced by the field on the beam. Other applica- 
tions are in the measurement of power lost in 
alternating-current circuits and in the investigation 
of the ionosphere. An excellent feature of the 
volume is the well-arranged bibliography. 
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E.ectricity DEPARTMENT—(continued). 


Alternating Current. Resistance of Parallel Con- 
ductors. Thyratron Stroboscope.—Prominent among 
the electrotechnical investigations that have been 
completed during the past year is a systematic 
research on the theory and measurement of the 
alternating current resistance of conductors. The 
necessity for this study arises from the use, on 
technical and economic grounds, of the highest 
practicable voltages, in both overhead and under- 
ground lines, for transmitting the increasing powers 
generated in modern stations. This practice has 
realised its main object of reducing the current 
transmitted, and hence of minimising the size of 
conductors for a given service, but new problems 
of transmission losses and voltage drop are constantly 
being raised by the steadily increasing loads on 
power station "bus bars, feeders, and long-distance 
transmission lines. In the case of low voltage 
transmission the current-carrying capacity is 
generally limited by permissible voltage drop, but 
in high voltage cables, at pressures up to 60,000 volts 
or more, the criterion tends rather to be temperature 
rise which, if pronounced, has a detrimental influence 
on the insulating materials and may give rise to 
serious effects from thermal expansion of the con- 
ductors. A further point of importance is that the 
heat generated in direct current transmission, pro- 
portional to the product of resistance and the 
square of the current, is augmented in alterna- 
ting current cables by eddy current losses ; this 
additional heating loss in large conductors may 
exceed the total loss with direct current. In power 
cables, moreover, an additional source of loss exists 
in the alternating currents induced in the lead 
sheathing or protective metal covering. The fact 
that the temperature rises associated with these 
various causes are affected in opposite senses by the 
distance between parallel conductors adds com- 
plexity to the analysis of the general problem. 

Similar considerations affect the problem of 
deciding on the most economical arrangement of 
power station "bus bars. Here the relatively large 
cross-sectional areas introduce important eddy- 
current losses, and although “bus bars lack the 
metallic armour-protection of transmission cables, 
the currents induced in neighbouring conducting 
material demand consideration. Again, *bus bars 
allow more latitude than transmission cables in 
respect of shape. They may be round or rect- 
angular, solid or hollow, and the Laboratory 
analyses have shown that each combination has 
advantages and limitations from the standpoints 
of heating losses and mechanical suitability. All 
these variable factors, with some account in addition 
of the effects of alternating current frequency and 
of one-, two- and three-phase systems, have been 
considered by the extensive researches now com- 
pleted. The occasion is thus opportune for the 
following summary of the main conclusions reached 
regarding high-conductivity copper conductors 
carrying alternating current at 50 cycles per 
second. 

In the case, first of all, of single-conductor 
unarmoured cables, where the lead sheaths of all 
the cables in the system are bonded together at 
both ends, the heating losses increase rapidly as the 
separation between the cables increases. For two-, 
three-, or four-conductor cables contained within a 
single sheath, the losses in the lead sheath itself are 
less than in the case of single-conductor cables, but 
the losses in the conductors are correspondingly 
greater, so that the overall losses are of about the 
same order in this type of cable as in single-conductor 
cables of the same section. An interesting effect of 
wrapping a cable with steel tape or wire is that a 
prohibitive loss occurs from this procedure if applied 
to a single-conductor cable, whereas if all the 
conductors of a system are contained in one cable it 
may be armoured without excessive heating loss. 
By making a conductor hollow, a reduction of 
heating loss is achieved, but when a lead sheath 
is required in such a case, the sheath is larger than 
if the conductor were solid and the increased loss 
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in the sheath may more than offset the advantage 
of the hollow conductor. 

For the corresponding case of a hollow tubular 
‘bus bar, having no lead sheath, the eddy current 
losses are affected by the presence of neighbouring 
conducting material, but if the latter can be 
sufficiently remote, the most important factor in 
the of isolated hollow conductor is the 
thickness of its wall. If the latter is 4 in., the 
ratio of alternating-current resistance to direct- 
current resistance is only 1-05, but the ratio 
increases with wall thickness and for walls § in. 
thick (above which current-carrying capacity begins 
to diminish), the alternating-current resistance at 
50 cycles per second is 50 per cent. greater than the 
direct-current resistance. The eddy current losses 
in a hollow ‘bus bar of square section are somewhat 
greater than for an equivalent circular tubular bar, 
but convenience in assembly and connections of 
the former shape may make its use preferable in 
some circumstances. On the general question of the 
shape of ‘bus bars, it has been established that a 
flat strip is the best section when the two conductors 
of a single phase have to be arranged very close 
together. Where a little more latitude is permis- 
sible, and moderate spacing can be allowed, good 
results can be obtained with two channel sections, 
disposed back to back, 
being quite small for single-phase systems comprising 
two conductors. 

Stroboscopic methods of studying frequency are 
in common use by the Laboratory, and many recent 
designs of such apparatus for special purposes have 
incorporated neon tubes. An interesting develop- 
ment in this class of instrument, having a varied 
range of applications, consists in the employment 
of a thyratron relay for transferring the frequency 
impulses of a valve-maintained tuning fork to the 
neon tubes. In its original form the assembly 
included a_ self-synchronising motor driving a 
translucent disc, the pattern of which was illu- 
minated from behind by the neon tubes. The 
latter were connected to the secondary winding of 
a small induction coil and flashed at a frequency 
of 50 cycles per second by a contact-maintained 
tuning fork. With the object of obviating pitting 
of the fork contacts, and variations in the rate of 
the fork, a valve maintaining system has now been 
substituted for the contact maintenance, and the 
alternating voltage so produced is fed to a thyratron, 
the output from which takes the form of a series of 
sharply-defined pulses of current. These, at the 
frequency of the fork, are fed to the primary of 
the induction coil and thereby actuate the neon 
tubes. The arrangement is working very satisfac- 
torily, the effective duration of each flash of light 
being no more than about 50 microseconds. In 


case an 


addition, the thyratron relay serves to reduce the | 


power consumption of the apparatus and makes 
the stroboscopic parts of the circuit insensitive to 
voltage fluctuations in the output from the fork. 
At the Annual Visitation, the operation of the 
thyratron stroboscope was exhibited in a novel and 
unusually interesting manner by means of cathode- 
ray oscillograms of the current fluctuations in 
various parts of the circuit. One such oscillogram, 
illustrating an especially important property of the 
stroboscope, is reproduced in Fig. 28 from a pub- 
lished description* of the apparatus, was taken 
with a high-speed cathode-ray oscillograph, and 
shows the form of the current impulse actuating the 
neon tube, against a timing wave of frequency 
100,000 cycles per second. If the small oscillations, 
which do not contribute an appreciable amount of 
light, are neglected, it will be seen that the main 
impulse lasts for 80 nicroseconds, but the effective 
light flash, adequate to illuminate dark radial lines 
on a rapidly rotating white disc, has been found by 
experiment to endure for no more than the 50 
microseconds mentioned earlier. The power drawn 
from the tuning-fork generator is only 0-6 volt- 
ampere at 230 volts, and the weight of the apparatus 
is a little over 30 Ib. 
High Voltage Research. 
lators and Dielectrics.—The high-voltage Laboratory 
has been continuously busy during the past year on 
work for the British Electrical and Allied Industries 
Research Association, considerable attention being 
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directed to problems arising from the abnormal 
stressing to which electrical apparatus is subjected 
by lightning disturbances. Particular studies are 
being made of the surge characteristics of dielectrics 
and insulators, and of the principal types of surge 
| protective devices used at generating and trans- 
|forming stations. In connection with the surge 
characteristics of insulator strings and co-ordinating 
gaps, the sort of investigation in progress consists 
in measuring the minimum flashover voltage for 
different forms of surge waves. The course of 
experiment so far has revealed that the polarity of 
the surge exerts a marked influence under conditions 
where the electrical field, surrounding and between 
the conductors, is non-uniform, the effect being 
such that the negative flashover voltage is higher 
than the positive. No influence of polarity occurs, 
however, when the field between the electrodes is 
uniform. For examination of the effects of wave 
shape, surge voltages increasing at the rate of 
20 million volts per microsecond are being produced 
and recorded. In such circumstances, where the 
wave fronts of the electric surges are very steep, 
flashover can be arranged to occur before the 
potential represented by the crest of the surge wave 
|is attained by the electrode. A linear relation is 





Fig. 28. HIGH-SPEED CATHODE RAY 
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| then found to hold between the maximum voltage at 
| flashover and the steepness, or time rate of voltage 
| increase, in the wave front. 

High-voltage tests of the dielectric strength of 
|solid materials are now in progress at voltages up 
|to the unusually high figure of 700 kV. The 
| technique consists in arranging a sample of the 
dielectric—mica, glass, ebonite, or synthetic material 

—between spherical electrodes, immersing the 
assembly in glycerine, and applying high voltages, 
either steadily or impulsively. For the materials 
|and voltages so far studied it has been found that 
dielectric strength is proportional to the thickness 
between the electrodes, but that the impulse 
electric strengths vary over a large range, from 
4,000 kV per centimetre for mica as far down as 
800 kV per centimetre for some of the synthetic 
insulating materials. 

A rather different type of dielectric medium is 
presented by the insulation of a high-voltage cable, 
and some very interesting results have just been 
obtained by subjecting a cable rated at 11 kV 
to transient electrical stresses. It was found that 
the breakdown voltage for a wide diversity of 
surge-wave forms was close on 500 kV, indicating 
a very substantial margin of safety. Here again 
an effect of polarity was observed, though in the 
| Opposite sense to that mentioned above for the flash- 
}over voltage across a string of insulators. In the 
| case of the cable, breakdown of the insulation occurs 
|at a positive voltage about 10 per cent. higher than 
that at a negative voltage. The indications of 
oscillograph records showing breakdown under a 
single impulse are supported by visual examination 
of the punctures, in indicating that the mechanism 
of breakdown is different according to whether the 
|conductor is positive or negative with respect to 
the conductor “earth.” Among the exhibits at the 
| Annual Visitation bearing on this class of problem 
| were high-voltage cathode-ray oscillograph, 
| associated with auxiliary slow and fast-time sweep 
| circuits, and the experimental assembly for testing 
|insulators subjected simultaneously to power 
| frequency and impulse voltages. 
| This last-mentioned condition 
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simulates the 


jaction of lightning superimposed on the normal | 


| current burden of a transmission line, and exemplifies 
jan important aspect of the general question of 
| surge protection in which the Central Electricity 
| Board is greatly interested, to the extent of having 


|erected outside the high-voltage laboratory a length ! 
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of experimental transmission line. This equipment 

| has enabled a very satisfactory and comprehensiv: 
| series of tests to be carried out on examples of three 
| different kinds of surge-protective devices. The 
first of these is a lightning arrester which depends 
for its action on a partial conductor of which the 
resistance decreases rapidly as the voltage across 
its terminals increased. It is connected in 
parallel with the apparatus to be protected, and 
when subject to a high-voltage surge it effectively 
short-circuits the apparatus for the duration of the 
surge only, at other times passing negligible powe1 
current on account of its normally high electrical 
resistance. A number of arresters operating on 
this principle have been examined and found to 
fulfil their function very well on the whole, and to 
return to their high-resistance condition after the 
passage of the surge. Until the arrester actually) 
begins to pass current as a consequence of the 
abnormal voltage, however, it has no effect on th: 
line current, with the consequence that a surge 
characterised by a very rapid rate of voltage 
increase, i.e., with a steep wave front, may be 
impressed on inductive equipment connected to the 
transmission system, and so give rise to large inter- 
turn stresses. Even with surge, or lightning, 
arresters in circuit, therefore, the need exists for a 
| cosa class of protective device, known as a 
wave modifier, whose purpose to reduce the 
|steepness of the incoming surges, and hence to 
reduce the stresses between the turns on transformer 
and similar inductive windings. Wave modifiers 
consequently take the form of inductors, capacitors 
or resistors, either separately or in combination. 
Tests have been made on two such devices, now 
on the market, and they have been found to afford 
the protection intended. 

There is one more main class of anti-surge device, 
intended to prevent the high voltage associated with 
lightning from flashing over the insulator strings 
carrying transmission lines, and possibly causing 
an interruption of the service. Neither the lightning 
arrester nor the wave modifier can prevent such 
flashovers at considerable distances, and _ the 
lightning-flashover protector is therefore a device 
to be connected in parallel with every insulator 
string on the distribution lines. The examples 
tested at the Laboratory have embodied the prin- 
ciple of a normally insulating gap across which 
|the voltage surge leaps with a shorter time lag 
|than that across the string of insulators. They 
| have exhibited successfully that such devices can 
| provide a selective path for a surge discharge, but 
| it has not yet been demonstrated that the short 
circuit formed when the are is struck across the 
protector is automatically extinguished imme- 
diately the surge has passed, as should be the case 
if destruction of the device and interruption of 
the subsequent normal electric supply are to be 
prevented. 

Photo-electric Photometry. Industrial Illumina- 
tion. Road and Vehicle Lighting.—The remaining 
division of the Electricity Department is concerned 
with the establishment and maintenance of standard 
light sources, and with the prosecution of research 
work into problems of lighting which offer man) 
points of general interest to engineers and architects. 
The new photometric building has now been in 
service for a little over a year, and is proving 
particularly helpful for the examination of large 
lighting fittings and powerful light sources where « 
long beam of light must be employed. In the 
extreme case of searchlights, for example, beams as 
long as 700 ft. can be studied. The work actually 
in progress includes a detailed study of the photo- 
metry of gaseous discharge lamps, in which connec- 
tion six lamps of the high-pressure, mercury-vapou! 
type have been carefully photometered after ageing 
them, and they are being used as sub-standards ot 
luminous flux for the photometry of other gaseous 
lamps submitted for test by municipal authorities 
and manufacturers. 
| Prominent among the physical problems unde! 
lying the successful and consistent measurement 0! 
light sources is that of designing a combination 0! 
photo-electric cell and colour filter which sha! 
conform as regards colour sensitivity very close|) 
indeed to the colour response internationally adopte« 
as representative of the average human eye. It 
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HAMMERSMITH PUMPING STATION EXTENSIONS. 
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will be appreciated that the substitution of photo- 
electric cells for the eye has already been demon- 
strated to give more consistent results than can 
be obtained by the eye, and with the advent of the 
latest types of light sources the colour-matching 
aspect of the photo-electric photometer assumes 
such importance as to demand considerable atten- 
tion at the Laboratory. The sort of experiments 
being undertaken consist largely in determining 
the spectral transmission values for materials or 
solutions used as colour-correction filters, together 
with the corresponding sensitivity values for the 
photo cell which is used in combination with the 
filter. The instrument used for these investigations 
incorporates a Hilger-Tutton constant-deviation 











WHITE STOKER-FIRED WaTER-TUBE BOILERs. 





TURBINE-DRIVEN WORTHINGTON CENTRIFUGAL PUMPS. 


monochromator and a tungsten-filament gas-filled 
lamp which can be heavily overrun when it is 
desired to measure dense filters in the blue region 
of the spectrum. The photo cell, used as a direct 
measuring instrument by coupling it to a valve- 
amplifier bridge, is a modern type of potassium 
on silver-oxide thin-film cell. 

An interesting application of photo-electric 
apparatus to a practical illumination problem is 
exemplified by an investigation, now completed 
and analysed, to determine the value of daylight 
illumination at which clerical workers find it 
necessary to resort to artificial light. In co-opera- 





tion with H.M. Office of Works it was arranged 
that 17 typists in an office in Whitehall should ' 
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have their desk lights fitted with a device which, 
unknown to them, recorded the time at which each 
light was switched on and measured the illumina- 
tion at the working position at that instant. The 
results showed that the average typist requires 
additional light when the level of daylight illumi- 
nation falls to a value between 3 and 8 foot-candles, 
the mean value being 5 foot-candles. 

A portable instrument incorporating photo- 
electric cells of the rectifier type has also been 
developed for the rapid measurement of daylight 
factors, and is being found especially serviceable 
in rooms which extend to long distances from 
windows, or which are for other reasons badly 
day-lit. In use, one of the cells is placed on the 
window-sill of the room, while the other is taken 
to the point at which the daylight factor is required. 
The latter cell is automatically corrected by a 
special device to reduce to a negligible amount 
the error due to obliquity of the daylight incident 
upon it. A related line of investigation, conducted 
for the Illumination Committee of the Department 
of Scientific and Industrial Research, has been 
concerned with the observation, for the purpose of 
statistical record, of daylight illumination in the 
open at three times during each day, and with 
the measurement of the light transmission through 
various kinds of commercial window glass. 

Among a number of different aspects of artificial 
lighting for industrial purposes which are being 
studied in the photometry laboratory, one of 
popular interest concerns the relative merits of 
light of different colours, with particular reference 
to the effect of contrast, on the illumination required 
to carry out a visual task. The effect of colour in 
street-lighting installations is a case in point which 
was demonstrated on Show Day by a cinema film 
representing scenes in a street at night under 
ilumination from different lightsources. Observers, 
watching the projection of the film, indicate by 
pressing a button the instant when they appreciate 
the change from one scene to a subsequent generally 
similar scene. The time interval, electrically 
recorded in this way, serves as a measure of the 
value of the street lighting in enabling the positions 
and movements of pedestrians and vehicles to be 
detected. A large number of records have been 
taken and are now in course of analysis to reveal 
the properties of different types of installation, and 
will, it is hoped, enable suggestions to be made for 
improving the best and the most economical 
systems at present in use. 

(Z'o be continued.) 








THE HAMMERSMITH PUMPING 
STATION OF THE METROPOLI- 
TAN WATER BOARD. 


On more than one previous occasion when dealing 
with the pumping stations of the Metropolitan Water 
Board we have recorded the erection of a new central 
station sufficiently large to house under a single roof 
machinery equivalent in capacity to a number of 
stations scattered about the district, which have 
been added one by one as the demand for water has 
increased in the area concerned, a notable case in point 
being that of the Deptford Station of which an account 
will be found in ENGINEERING, vol. cxxxiii, page 617, 
et seg. (1932). While this remodelling is obviously 
desirable, particularly from the point of view of 
economy in working, it is not always convenient to effect 
it owing, among other things, to site restrictions and 
under such circumstances therefore the only possible 
course is to add to already existing plant, pending re- 
construction when the circumstances call for it. The 
pumping plant at Hammersmith has thus had to be 
augmented recently by a self-contained plant consisting 
of two turbine-driven centrifugal pumps steamed by 
two water-tube boilers, and some account of the exten- 
sion is here given with acknowledgements to Lieut.- 
Colonel J. R. Davidson, M.Inst.C.E., Chief Engineer to 
the Metropolitan Water Board, for permission to publish 
it. The new plant, which is housed in an extension to 
the existing building on the east side of Standish-road, 
Hammersmith, is very flexible, the duty ranging from 
7,000,000 gallons of water per 24 hours, against a head 
of 300 ft. to 11,500,000 gallons against 210 ft. head. 

Views of the engine room and boiler house are given 
in Figs. 1 and 2, herewith. Dealing with the latter 
first, it will be seen that there are two boilers. These 
are of the chain-grate fired water-tube type, and 
were manufactured by Messrs. J. Samuel White and 
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253 lb. per square inch and 707 deg. F. respectively, 
a mean of 7-81 lb. of water was evaporated per pound 
of coal. The temperature of the exit gases did not | 
exceed 304 deg. F., and the average maximum CO, | 
reading was 10-8 per cent. The figures above are | 
given as means as the boilers varied a little in perform- | 
ance, one giving a net overall thermal efficiency of | 
82-8 per cent. and the other one of 80-5 per cent. As | 
the guaranteed net overall thermal efficiency was 
economiser. Each boiler has a heating surface of | 78 per cent., the margin of 2} per cent. showed by the 
2,700 sq. ft., a superheater surface of 700 sq. ft. and an | lowest efficiency can be considered quite satisfactory. 
economiser surface of 2,000 sq. ft. The grate area is} Turning now to the engine room, it will be seen | 
60 sq. ft. and the normal evaporative capacity per|from Fig. 2 that the two centrifugal pumps are in | 
boiler is 12,000 lb. of steam per hour at a stop valve | line on the shaft and that this shaft is continued to 
pressure of 250 lb. per square inch and a temperature | another machine which does not appear in the illustra- 
of 680 deg. F. Each boiler has, however, a maximum | tion, but the presence of which may be inferred from the 
continuous rating of 16,000 Ib. of steam per hour. The | friction coupling with its quadrant-actuated operating 
economiser is common to both boilers and the gases| gear seen at the extreme right. This machine is a 
after passing through it enter a flue which also serves a | 250-kW, 210-volt, open-type, compound-wound, inter- 
battery of Lancashire boilers. The existing chimney | polar direct-current generator made by Messrs. The 
for these latter boilers has been retained, but an induced | General Electric Company, Limited, Kingsway, Lon- 
draught fan has been fitted at its base to augment the don, W.C.2. It does not form a normal part of the 
draught. A by-pass to the chimney isolates the | pumping plant, but is fitted to act as a standby plant 
cconomiser when required. for lighting and other auxiliary services. The main 

\s regards construction it may be noted that the | contractors for the pumping machinery were Messrs. 
steam drums are 45 in. in internal diameter, the front | Worthington-Simpson, Limited, Queen’s House, Kings- 
and middle water drums are 23 in. and the rear water | way, London, W.C.2, with Messrs. Fraser and Chalmers’ 
drum is 36 in. in internal diameter. The shells are | Engineering Works, Erith, of the General Electric 
generally § in. thick and the tube plates are in all cases | Company, as sub-contractors for the turbine. This 
1 in. thick. Riveted construction is adopted through- | machine is of the firm’s high-pressure, impulse, multi- | 
out and all the drums were tested hydraulically to a|stage type, developing approximately 1,000 brake | 
pressure of 460 Ib. per square inch before the tube holes | horse-power at a speed of between 5,400 r.p.m. and | 
were drilled. The front and middle nests of tubes | 6,000 r.p.m. The steam pressure and temperature | 
consist of 4 rows of tubes 1} in. in external diameter | have already been stated in describing the boiler plant. | 
by 0-144 in. thick. The rear nest has 16 rows of tubes | The reduction gear is incorporated with the turbine | 
1} in. in external diameter by 0-116 in. thick. The! proper and, as will be clear, has the driving pinion 
superheater, the drum of which lies between the two | vertically above the driven wheel of the main shaft, 
steam drums, is of the 6 flow U-tube type with tubes | a Wellman—Bibby coupling being inserted in the drive | 
Li in. in diameter by 0-116 in. thick. The economiser | to the pump shaft. The reduction ratio is 5-592 to 1, | 
is of the gilled tube type made by Messrs. E. Green and 


Company, Limited, Faleon Works, East Cowes, Isle 
of Wight. They are of the firm’s standard six-drum 
side-fired type, each having two steam drums and three 
water drums connected by three nests of generating 
tubes. Practically the whole of the tubes are straight 
and the combustion chamber is situated between the 
front and middle nests, the front nest absorbing radiant 
heat and the gases passing through the middle nest and 
thence through the superheater and rear nest to the 





and when delivering 7,000,000 gallons per 24 hours, | 


speed is about 1,073 r.p.m. } 
| 


The pumps, of Messrs. Worthington-Simpson’s hori- 
zontal split-casing, centrifugal type, are arranged side 
by side on a common bedplate bolted at one end to 
the turbine base and at the other to the generator | 


Son, Limited, Calder Vale-road, Wakefield, and is | against the head stated earlier, the pumps run at 
designed to handle 24,000 Ib. of gas per hour, per| about 958 r.p.m. With the lower head and duty of | 
boiler, at a temperature of 650 deg. F., the boilers | 11,500,000 gallons already referred to, the pump | 


working on the normal load of 12,000 lb. per hour. 
The induced draught fan, supplied by Messrs. James 
Howden and Company, Limited, 195, Scotland-street, 
Glasgow, has a maximum delivery of 33,000 cub. ft. | 


per minute. It is driven by a Metrovick motor of 
35 h.p. running on 200 volt direct current. ‘The speed | bedplate. The suction branches are 16 in. in diameter | 
the | and the delivery branches are 14 in. in diameter. The | 


variation is between 520 r.p.m. and 860 r.p.m., 
available draught over the grate being 0-25 in. 
The boilers are fired by chain-grate stokers manu 
factured by Messrs. Bennis Combustion Limited, High 
field-road, Little Hulton, Bolton. The active grate | 
area of each is 60 sq. ft. and the volume of the com 
bustion chamber is 690 cub. ft. The stokers for both 
boilers are driven from a common shaft and alternative 
drives are provided, that at one end being by a variable 
speed motor with a range of from 91 r.p.m. to 130 


impellers are gunmetal, and the hub rings, which are 
of phosphor bronze, are renewable. The shafts are of | 
high-tensile steel connected between the pumps by a 
Wellman-Bibby flexible coupling and are fitted with 
phosphor-bronzed sleeves in the bearings, these latter 
being ring-oiled, white-metal lined. One of the 
housings is provided with a water-cooled plate-type 
thrust bearing. The branches seen on the top of the | 
casings are water-operated ejectors for priming, water- 
r.p.m. and that at the other being by a 4 h.p. water | level gauges being fitted near them to give visible | 
turbine. Both drives through worm reduction | indication that this is effected. It will be noticed that | 
ear and friction clutch couplings. The secondary air | the bottom half of the turbine casing incorporates the | 
supply is provided by a fan to each grate delivering | condenser body. The whole of the condenser proper | 
air at a pressufe of 6 in. water gauge. As with the | was, however, supplied by Messrs. Worthington- | 
stoker drive, the feed equipment is duplicated. There | Simpson. The condenser has a surface of 1,000 sq. ft. 
are two turbo feed pumps, one of which is steam driven with tubes } in. in external diameter by 16 B.W.G. 
| 


' 
| 


are 


uv 


and was supplied by Messrs. G. and J. Weir, Limited, | Air extraction is effected by a two-stage steam-air 
the other being | ejector capable of maintaining a vacuum of 28-75 in. 


Glasgow, 
with the barometer at 30 in., intercoolers and after- 


Holm Foundry, Catheart, 


electrically driven and supplied by Messrs. Worthing 


| under a head of 180 ft. and supplied by Messrs. Gilbert, 
Gilkes and Gordon, Limited, Canal Iron Works, Kendal. 
A 6-in. automatic atmospheric relief valve of the main 
contractors’ make is provided for relieving the pressure 
in the event of the vacuum failing. The installation is 
finished with that attention to detail characteristic of 
the Water Board's specifications ; for instance, all the 
small pipes are chromium-plated the steam- | 
pipe lagging is metal-cased. 

On completion, a 10-hour steam-consumption test 
was carried out, with results as follows. The delivery 
was at the rate of 6,770,000 gallons per 24 hours, 
the suction head 10-49 ft., and the total head, including 
the suction and 1-3-ft. velocity head, was 307-65 ft. 
The turbines ran at slightly over 5,378 r.p.m. and the 
pump speed slightly exceeded 962 r.p.m. With a 
stop-valve steam pressure and temperature of 249 Ib. 
per square inch and 616 deg. F., respectively, and a 
vacuum of 28-87 in. of mercury, the steam consump- 
tion, after all corrections had been made, worked 
out to 10-534 lb. per water and electrical horse-power 
per hour. This was better than the guarantee, which 
was a steam consumption of 10-72 Ib. per hour, subject 
to 4-5 per cent. tolerance 


cooled filtrator, supplied by Messrs. Filtrators, Limited, 
Chancery-lane, London, W.C.2. On the panel at the 
extreme right of Fig. | is a complete set of instruments 
manufactured by Messrs. Allen West and Company, | 
Limited, Lewes-road, Brighton. This comprises steam 
ound = =water and integrating CO, 
recorder, and draught gauges. 

As regards performarce, the boilers have proved to 
be very responsive to changes in the heat release in the 
combustion chamber, fluctuations in load being 
promptly met whether made by damper adjustment, 
or alterations in grate speed. ‘The superheat tempera 
ture, on the other hand, is not markedly affected by 
load changes, the variation between one-third load and 
full load being only between 30 deg. F. and 40 deg. F. 
Before acceptance both boilers were subjected to a 
10-hour evaporative test. The coal can scarcely be 
called very good as it consisted of washed nuts with a 
mean gross calorific value of 11,930 B.Th.U., and had 
t mean moisture content of 11-6 per cent., and 5-9 per 
cent The mean firing rate was 25-5 Ib. per | 
square foot of grate per hour. With feed water at a 
mean temperature of 162 deg. F. and a mean steam 
ind temperature at the superheater outlet of 


| 
ton-Simpson, Limited, Queen's House, Kingsway, | coolers being provided. The condenser auxiliary lay- | 
London, W.C.2. In addition a reciprocating feed | owt is arranged to suit the closed-feed system. The | 
pump by Messrs. J. H. Carruthers and Company, | ejector is of the firm’s standard type, as also are the 
Limited, 223, St. Vincent-street, Glasgow, C.2, has | circulating and extraction pumps, which are mounted 
been installed. ‘The feed water is supplied from an in line and separately driven, alternative drives being 
evaporating and distilling plant made by Messrs.| provided, that is, either by a 15 brake horse-power 
Caird and Rayner, Limited, 777, Commercial-road, | direct-current motor of Messrs. The General Electric 
London, E.14, in conjunction with which is an air- | Company’s manufacture or airy ee Si 


recording meters, 


| 


of ash 


pressure 


| Insurance Company, Limited. 
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THE LATE MR. GEORGE NESS. 


Scortisn engineering circles have lost a familia: 
figure by the death of Mr. George Ness, which, wi 
regret to record, took place with great suddenness 01 
December 5. As chief engineer and general manage: 
of the Scottish Boiler Insurance Company, Limited 
Glasgow, an appointment which he had held for near! 
thirty years until his recent retirement, Mr. Ness was 
well known both in and beyond his native city o/ 
Glasgow, and, as a former chairman of the Scottis! 
branch of the Institution of Mechanical Engineers, 
served for two years ex officio as a member of Council 


of the Institution. Born in Glasgow in 1869, Georg: 
Ness attended the High School from 1876 to 1886 
combining with its curriculum from 1884 to 1887 


course at the College of Science and Art, in which hy 
achieved some distinction. He had entered upon a 

apprenticeship in 1884, in the hydraulic and genera! 
engineering works of Messrs. A. and P. Steven 
Limited, St. James’-road, Glasgow, and in 
currently attending these educational courses, showe«| 
a capacity for study which he retained in later years. 

After a short period as a marine engine fitter with 
Messrs. Lees, Anderson and Company, Mr. Ness sought 
further experience, at sea, serving successively as third, 
second, and chief engineer. He left the sea in 1894 
to take up an appointment as surveyor with the Scottish 
Boiler Insurance Company, of Glasgow, and almost 
immediately resumed study at the then Glasgow an 
West of Scotland Technical College, formerly the 
“ Andersonian University ” and now the Royal Tech 
nical College. In 1896 he was promoted to the technical 
staff of the company, and two years later was appointed 
chief engineer of the London and Scottish Boile: 
In 1906 came the 
appointment as chief engineer of the Scottish Boile: 
Insurance Company, Limited, Glasgow, to which 
reference has been made. 

Although a mechanical engineer by training, M: 
Ness was keenly interested in the industrial application 
of electricity at a period when such applications wer 
comparatively rare. He was intimately concerne:| 
with the electrification of the Pumpherston Oil Works, 
and with the installation, at Tarbrax, of an electri: 


con 


| winding plant, believed to be the first of its kind in 


Scotland. Mr. Ness was a member of the Institution 


| of Engineers and Shipbuilders in Scotland, and of thi 


Institute of Marine Engineers, and a Fellow of the 
Institute of Fuel. As a member of the Institution ot 
Mechanical Engineers he served on the committee of 
the Glasgow and West of Scotland branch (now thi 
Scottish branch) from its formation in 1922, occupying 
the chair from 1932 to 1934. After retirement from 
professional work he continued to take a keen interest 
in the activities of the Institution, especially in Glasgow 
and district, where his practical counsel will be greatly 
missed. 








THE LATE MR. EDWARD DODD. 


WE note with regret the death of Mr. Edward Dodd. 
which occurred on December 4. Mr. Dodd, who was 
in practice for many years as a consulting engineer in 
Birmingham, and latterly was senior partner in the 
firm of Messrs. Dodd and Watson, was born on (ecto- 
ber 10, 1864. In 1880, he entered upon a pupilage of fiv« 
years under his uncle, the late Mr. Edward Pritchard, 
M.Inst.C.E., who was for many years consulting 
engineer to the Birmingham Corporation. In 1885, 
Mr. Dodd became assistant, and some years later chiet 
assistant, to Mr. Pritchard, and was engaged on the 
preparation of plans for the Kidderminster water an« 
sewage-disposal works, the Barberton and Pretoria 
waterworks, South Africa, and sewerage and sewage 
disposal works at Wednesbury, Darlaston, Studley. 
Alcester, Rugeley, Leigh and Atherton. He was also 
employed on works connected with the successive horse. 
steam, cable and electric-tramway systems of the Cit) 
of Birmingham, and with the overhead electric tram 


ways at Carlisle. Other works carried out at this 


| period of his career included the Redditch and Astwood 


Bank Tramway, the Essington and Ashmore Railway 
and extensive sewerage and sewage-disposal works at 
Colwyn Bay. 

On the death of Mr. Pritchard, in May, 1900, Mr. Dodd 
commenced to practise on his own account, and was 
subsequently joined by his brother, the late Mr. R. P 
Dodd. Among the works carried out by Mr. Edward 
Dodd at this time may be mentioned the Cheltenham 
Electric Overhead Tramways, the Chard and District 
Waterworks, the Holly Bank Railway, the new works 
of Messrs. The General Electric Company, Limited, 
at Birmingham, and the Garnant sewerage and sewage 
disposal works of the Llandillo Urban District Council. 
In collaboration with Mr. R. P. Dodd, he designed and 
patented an ingenious and successful automatic sewage 
controller for bacteria beds, which was adopted by the 
Birmingham, Tame and Rea Drainage Board. The 
two brothers also produced a travelling automati 
distribution apparatus which was adopted by numerou 
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sewage-disposal undertakings. In 1919, Messrs. E. and 
R. P. Dodd were joined by Mr. D. M. Watson, and the 
firm was known as Messrs. Dodd, Dodd and Watson. 
On the death of Mr. R. P. Dodd in 1920, the style of 
the firm, was altered to Messrs. Dodd and Watson. 
Some four years later, Mr. J. D. Watson became a 
partner in the firm and Mr. Dodd retired in 1934. 
Mr. Dodd, who was a former student member of the 
Institution of Civil Engineers, was elected an associate 
member on December 3, 1901, and a full member on 
\pril 12, 1910. 








LETTERS TO THE EDITOR 





THE TORSIONAL RIGIDITY OF 
CRANKSHAFTS. 
To THE Eprror oF ENGINEERING. 

Srr,—In Mr. Tuplin’s article in your issue of Sep- 
tember 10, page 275, ante, on the subject of ‘* The 
Torsional Rigidity of Crankshafts,” he remarks on the 
desirability of the publication of available test figures 
to enable empirical formule to be checked. We are 
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reduction of 18-3 per cent. was required in the calcu- 
lated stiffnesses of the crank throws to give the correct 
frequency, the stiffness of the straight portions of 
shaft after the last line remaining unaltered. The use 
of this modified method for a similar six-cylinder 
engine gave a frequency which was observed to be 
2-4 per cent. low. The same method was adopted in 
the case of a larger eight-cylinder Fullagar engine 
with a shaft as shown in Fig. 3. The calculated 
frequency was 1,086 v.p.m. against the observed 
frequency of 1,060 v.p.m., an error of + 2-5 per cent. 

In the case of the four-stroke engines, crankshaft 
stiffnesses have also been calculated on the basis of 
Mr. Tuplin’s proposed formula, with the following 
results :— 

“ K ”-type Engines (Industrial).—Stiffness per line 
with Tuplin formula and modulus of 11-8 x 10° Ib. 
per square inch as used in developing the formula, is 
99-5 x 10° lb.-in. per radian. Stiffness per line with 
Carter formula and modulus of 12-3 x 10° lb. per 
square inch, as used above, is 100-3 x 10° Ib.-in. per 
radian. Hence, assuming the frequency to be propor- 
tional to the square root of the stiffness per line, the 








use of the former method will reduce the frequencies 






































by 0-4 per cent., whereas actually 
an increase is required. 

* L-type Engines.—The Tuplin 
formula and lower modulus give 


stiffness per line of 385 x 10° 
lb.-in. per radian against 396 x 10° 
Ib.-in. per radian. Hence fre- 


quencies would be reduced 1-4 
per cent., whereas again an in- 
crease is required. 

It is interesting to note that in 





TABLE IT. 


r dy Do 
Type. Dy; Dd Ds D, 
In. 
K " (traction) . 6} 0-924 0 0-962 
kK ” (industrial) 63 0-924 0 0-962 
i.” - . 103 0-952 0 0-857 


in entire agreement with this suggestion, as the publi- 
cation of reliable data of this description should 
certainly be of value to those engaged in furthering the 


specialised knowledge necessary in designing satis- | 
engine | 


factorily miulti-cylinder internal-combustion 
crankshafts. 

The following data, obtained on oil engines manufac- 
tured by Messrs. The English Electric Company, 
Limited, is accordingly put forward. It will be appre- 
ciated that the calculated frequency depends not only 
on the formula used for evaluating the crankshaft 
stiffness, but also on the figure used for the modulus of 
rigidity. A value of 12-3 » 10° lb. per square inch has 
heen used for the latter. 
been calculated by means of the Carter formula. 

Four-Stroke Engines.—The crankshafts used in two 
ranges of engines are to the dimensions given in Table 
I, in which the letters refer to Fig. 1. 
comparative results are given in ‘i'able IT. 





Taste II. 

No. | Calculated Actual —_ - 
Type of Frequency. | Frequency. oe 
Cyls. V.p.m. V.p.m. lation. 

‘ Per cent. 
hk" (traction) .. 6 4,542 8 
_ et, am FF 6 4,530 2-3 
K ” (industrial) 6 4,146 2-0 
a - ) 8 2,994 — 5-3 
» « = ) 8 3.072 5-2 

tbe ; ‘ti 5 2,440 0 

"LL 6 2,505 —1-6 
7s 8 1,908 — 0-6 





_ Two-Stroke Engines.—These are of the Fullagar type 
in which the cranks are arranged in pairs at 180 deg., 
as shown in Fig. 2. 

It is evidently impossible to employ the Carter 
formula directly, but the separate terms of which it is 
composed were used in estimating the rigidity of 
corresponding parts of the shaft. For an eight- 
cylinder engine this gave a calculated frequency which 


Crankshaft stiffnesses have 


these two cases the Tuplin 
do b h a Ww 
Dy; D; D) D; D; 
0-461 0-399 0-404 | 0-741 1-307 
0 0-399 0-404 0-741 1-307 
0 0-429 0-476 0-738 1-332 
|formula used with a modulus of 12-3 x 10® Ib. 
per square inch will give approximately correct 


frequencies for most of the engines. 
Yours faithfully, 
G. H. Pavtry, 
Chief Engineer, 

Internal Combustion Section. 

The English Electric Company, Limited, 

Rugby. 
December 10, 1937. 








FRICTION AND HEAT 
TRANSMISSION IN FLUIDS. 


To THE Eprror or ENGINEERING. 


Sir.—With reference to the letter of Drs. Fishenden 


A number of | and Saunders, on page 650 of your issue of Decem- 


ber 10, in which they criticise my comments on Mr. 
Copes’ paper, I desire to suggest that it would have 
been better if the qualifying remark they quote (page 9 
|of his paper) had been added to item (3)* of his 


| 
| 


| Synopsis, as that statement is much too inclusive. In 
}any case the remark added to item (3) considerably 
| qualifies its value, as it is already known that for 
| isothermal, and hence low-temperature differences, the 
| statement must be approximately true. 

My remarks regarding the Prandtl equatiofis were 
given in view of the Editorial comment on the Prandtl 
and Reynolds analogies, and not because of a personal 
preference for this type of equation. I agree that a 
further correction is necessary below a Reynolds 
number of 20,000, as shown in Fig. 2 of my previous 
letter, on page 634, ante, but personally I do not use 
or advocate this type of equation, preferring the 
Nusselt form. 

Drs. Fishenden and Saunders are fortunate in having 





* Item (3) of Mr. Copes’ synopsis was as follows :— 
That the friction coefficient under heat-transmission 
conditions is the same as that under isothermal condi- 





tions if the viscosity in the former case is that pertaining 
to the wall temperature of the pipe.—Eb. E. 





| 


was 9-2 per cent. high. It was then found that a/ access to so many data on heat transfer. In industry 


it is very difficult to find time for a close study of all 
the German technical reports now published. 
Yours truly, 
E. W. StTrie. 
Cantilupe Chantry, 
Minstér Yard, 
Lincoln. 
December 12, 


1937. 








THE TRAWLER 
‘**BRITISH HONDURAS.” 


THE first trawler fitted with airless-injection engines, 
built for Grimsby, the British Columbia, was described 
in ENGINEERING, vol. cxxxix, page 608 (1935). This 
vessel, which is 100 ft. between perpendiculars and 
has a moulded breadth of 21 ft. and a moulded depth 
of 11 ft., is fitted with a six-cylinder four-stroke direct- 
reversing engine supplied by Messrs. Ruston and 
Hornsby, Limited, Lincoln, and similar to the engine 
described in ENGrNEERING, vol. cxl, page 298 (1935). 
After a few months’ running with excellent results, the 
owners of the trawler placed an order with Messrs. 
Cochrane and Sons, Selby, for a sister ship, the British 
Guiana. 

An alteration was made in the second vessel, 
in that instead of a direct-reversing engine, a stan- 
dard marine engine with oil-operated reverse- 
reduction gear was used. The advantages in fuel 
economy and in improved towing ability due to the 
larger propeller, made possible by the reduction gear, 
led to the same arrangement being adopted in a third 
sister ship, the British Honduras, which completed 
her trials on December 8. The leading dimensions 
of the vessel are identical with those of the British 
Columbia. Store rooms and a large fish hold are pro- 
vided forward, special attention being paid to the 
insulation of the hold to economise in ice and ensure 
that the catch is landed in the best condition. Accom- 
modation is provided for a crew of 12 including the 
captain, who has a separate cabin below the wheel- 
house. There is an enclosed domestic-type boiler 
in the men’s cabin, with a connected radiator in the 
captain’s cabin. 

The main engine is of the same size as that in the 
British Columbia, and is rated at 380 brake horse- 
power at 375 r.p.m., the reduction gear giving a ratio 
of 3 to 1. The economy in fuel resulting from the 
low propeller speed is particularly advantageous when 
actually fishing, at which the ideal propeller speed is 
about 80 r.p.m. to 90 r.p.m. In addition, in a head sea, 
the loss of speed is less with a large slow-running 
propeller, an important point when a market has to be 
caught. The trawl winch and auxiliary generating 
set are similar to those described in connection 
with the British Columbia, except that the auxi- 
liary engine is a six-cylinder model and develops 
100 h.p. on the latest vessel. This gives a desirable 
reserve of power for use on special occasions. An 
improvement has been effected in the engine-room 
layout by putting the lubricating-oil pump alongside 
the main engine instead of at the forward end of the 
engine below the deck. Apart from the advantage of 
greater accessibility, this arrangement has reduced 
the engine length by about a foot, and has enabled a 


| larger bunker tank to be fitted, the tank now holding 


35 tons of fuel. The general-service auxiliary set in 


| the British Honduras is somewhat smaller than that 





in the British Columbia, the set comprising a 7-h.p. 
engine direct-coupled to a 34-kW generator, and 
coupled by clutch to a 2} in. by 3 in. air compressor 
for emergency use. The set also drives a Wee Mac 
centrifugal self-priming general-service pump. As a 
standby for the main-engine lubricating pump, a 
Drysdale Horzoil set is provided. Both auxiliary 
sets are mounted on rigid combination bedplates. 
The equipment of the vessel includes a Marconi echo- 
sounding installation, wireless, and electric lighting 
throughout, with floodlit deck. 

The trials on December 8 were carried out in fair 
weather, with the sea slight. The main engine was 
started at 9.15 a.m., and the vessel left the South Quay, 
Grimsby, at 9.30 a.m. It was necessary to make 
numerous manceuvres ahead and astern in order to 
get the vessel into a favourable position to go through 
the dock gates. This provided an immediate illustra- 
tion of the manceuvrability of the oil-operated reverse- 
reduction gear. The vessel was then taken into the 
estuary of the Humber to adjust compasses, which 
again called for frequent manceuvres. She then 
proceeded to Immingham fr bunker oil, and 30 tons 
were taken on board. The vessel was then taken over 
the measured mile for speed trials which were com- 
pletely succes: ful, a mean speed of 10-401 knots being 
recorded. This is slightly higher than that of the 
British Guiana, the previous vessel. On the satisfac- 
tory conclusion of the trials, at about 3 p.m., the vessel 
was taken over by the owners, and left for the fishing 
grounds on the following day. 
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ALL-WELDED FACTORY OF MESSRS. MUREX WELDING PROCESSES, LIMITED. 
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ALL-WELDED FACTORY AT the effective depth is increased over these supports 


WALTHAM CROSS. 


Onk of the outstanding engineering developments of 


to take care of the large positive bending moments. 
The secondary girders can be clearly seen in position 
in Fig. 5. This figure also shows the end of one of 


recent years has been the growth of electric-are welding | the main girders and the stiffening of the girder over 


in industry. To meet the resulting demand for elec- 
trodes, Messrs. Murex Welding Limited, 
Ferry-lane Works, Forest-road, E.17, are building the 
now factory illustrated in Figs. 1 to 7, above and opp» 
site. This factory, which is situated at Freezywater, 
Waltham Cross, is an all-welded steel-frame structure, 
and when completed, will be much the largest building 
of this type in this country, and in addition, it is 
claimed that it will have the largest unsupported roof 
span in the world. The factory is expected to be 


Pr OCeSSES, 


| the centre columns, while Fig. 6 shows a section of a 

main girder in position on one of the columns. The 
struts shown in Figs. 5 and 6, acting as subsidiary 
supports, are only temporary, being removed after the 
whole structure is welded up. 

In order to determine the reactions at the four 
| supports of the main girders, a celluloid model, 10 ft. 
| long, was constructed, each member of the model 
being in correct proportion to that of the corresponding 
member of the prototype. To determine the influence 








completed and in production early in the New Year, | line for the reaction at each of the supports, the deflec- 
some five months after the raising of the first girder. | tion curve for the model was obtained by applying a 
In addition to the new factory there is a separate office | unit deflection to each support in turn, the deflections 
block connected with the main building by a covered | at the panel points of the model being measured to 





foot bridge, together with a research block, welding 
school, laboratories, and social hall. 

The factory is a rectangular single-storey building, 
with a floor area of 187,500 sq. ft. (44 acres). As shown 
in Fig. 2, the length is 500 ft. and the width is 375 ft. 
The height to the eaves is 15 ft., and to the apex of the 
north-light roof is 27 ft. 6] in. Provision is made for 
extensions in two directions. The welding throughout 
is being carried out in the shops and on the site by 
the electric-arc using Murex welding plant 
and lronex electrodes. Some idea ot the speed of 
working is given by the fact that the forty-eight light 
secondary girders, shown in Fig. 3, were turned out 
at the rate of three per week by a gang of three welders 
and four erectors, from cut lengths delivered on site. 
The welding of these girders was carried out in a 125-ft. 
jig, as shown in Vig. 7. The primary consideration in 
deciding on the Cesign was the provision of the maxi- 
mum unobstructed floor and after 
consideration of a of alternative schemes, a 
design was adopted which required only four internal 
columns. 

The position of these columns is shown in Fig. 
The main features of the structure will be gathered 
from Figs. 1 and 3 and from the photographs repro 
duced, and it will that the design of the 
steelwork is distinctly unorthodox. The purlins, 
which are 3-in. by 2}-in. by }-in. angles, are carried on 
joist rakers spaced at |2-ft. 6-in. centres. These were 
preferred to the more sual lattice trusses as giving a 
lighter structure, as well as dispensing with the un- 
sightly maze of light internal members usual with this 
type of work. The ends of the joist rakers are carried 
on the 125-ft. span lattice girders, spaced at 31-ft. 3-in. 
centres, and weighing approximately 44 tons each. 
[These girders have their axes inclined at 66 degrees 
to the vertical, so as to lie in the same plane as the 
glazing. The ends of the lattice girders are earried on 
three main girders running the entire length of the 
structure, and on a row of stanchions. Each of these 


process, 


possible space, 


number 


”» 


pe seen 


main girders is 500 ft. long, and weighs approximately | 


70 tons. They are designed to be continuous over the 
two intermediate supports, and as shown in Fig. 1, 


}one two-hundredths of an inch by means of vernier 
scales. 

The values of the reactions found from the influence 
|lines for a design load of 35-6 tons on each panel 
| point were 52 tons, 231 tons, 225 tons, and 76 tons, 
respectively. The sum of these reactions exceeds the 
sum of the applied loads by 2-5 per cent., and reducing 
each of the reactions by this amount gave 50, 226, 
219 and 74 tons as the corrected experimental values. 
The total weight of steelwork in the structure is 
approximately 800 tons, giving a weight of 10 Ib. of 
steel per square foot of floor space. The allowance 
made for the weight of the sheeting and glazing was 
approximately 6 lb. per square foot of floor space, and 
the possible vertical loading due to snow was taken at 
5 lb. per square foot of floor space. The provision made 
for the extension of the building, previously referred to, 
is on the east and south sides, and on these two sides, 
the walls are being built in steel frames attached to 
the stanchions, so that the walls move with the roof 
under the influence of temperature changes. The 
remaining two walls, on the north and west sides, will 
be permanent, and in this case will consist of 9-in. walls 
with stiffening piers built clear of the stanchions. 
The longer permanent wall is shown at the bottom in 
Fig. 2, and along this wall each of the secondary girders 
is carried on a separate stanchion. One of the inner 
supporting columns for the 500-ft. girders is illustrated 
in Fig. 4. As explained, the maximum vertical dead 
load on these columns is 226 tons, and to this must be 
added the lateral forces due to wind and to tempera- 
ture stresses. The columns are all-welded structures 
made up of four legs braced together, and are provided 
with central flanges, as shown, for the rain-water pipe 
} connections. These columns were welded at the 
| Glengarnock works of Messrs. The Colville Construc- 
| tional Company, Limited. The end columns supporting 
the main girders are made up of two legs braced 











together, these columns being also  all-welded 
| structures. 
No provision has been made in the form of 


| sliding joints for the expansion and contraction of the 
roof under temperature variations, the whole move- 
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ment, estimated to amount to a maximum of | in. 
for the 500-ft. girders, being taken up by the flexing 
of the end columns. The roof, when completed, will be 
glazed with }-in. wired glass and sheeted with asbestos- 
cement corrugated sheeting. It will be lined internally 
with fibre board. The whole structure represents an 
exceptionally interesting example of recent advances 
in welding technique. It may be mentioned that, 
apart from the marked reduction in the number of 
supporting columns necessary, the design, rendered 
possible by welding instead of riveting, has resulted in 
a considerable economy in steel, due to the absence of 
gusset plates, small secondary members, and so on. 
Further advantages of the all-welded structure are 
that as most of the welding is done on site, overhead 
shop charges are greatly reduced, the erection can be 
effected practically without noise, and owing to the 
smooth surfaces, maintenance charges for painting and 
so on are appreciably less. The building was designed 
by Mr. E. S. Needham, Assoc.M.Inst.C.E., and the 
main contractors for the steelwork were Messrs. The 
Colville Constructional Company, Limited. Messrs. 
Head, Wrightson and Company, Limited, were sub- 
contractors for the main girders, and Messrs. J. Booth 
and Company, Limited (Bolton), were sub-contractors 
for the secondary girders. 








ANNUALS AND REFERENCE BOOKS. 


British Rainfall, 1936.—The seventy-sixth annual 
volume of the British Rainfall Organisation has been 
issued under the authority of the Meteorological 
Committee. The volume, which bears the title British 
Rainfall, 1936, contains a full account of the rainfall 
of the year under review and sets out the totals as 
recorded by over 5,500 observers in Great Britain and 
Ireland. The book includes maps, tables and descrip- 
tive matter, showing the distribution of the rainfall 
each month and during the whole year, and its relation 
to the average. Special mention is made of heavy 
falls on individual days of particular interest, and of 
dry and wet spells occurring during the year. The 
general rainfall over the British Isles for 1936, stated 
as a percentage of the average, was 105, England and 
Wales having 109 per cent., Scotland being below the 
average with 94 per cent., while Ireland had 105 pet 
cent. The driest months, in England, were May and 
August ; in Scotland, April; and in Ireland, May. The 
wettest month was July in England, Wales and Ireland. 
and December in Scotland. The volume also contains 
two special articles: the first, by Dr. J. Glasspoole, 
deals with the drought in Scotland from November, 
1935, to June, 1936, and the second, by Mr. L. C. W. 
Bonacina, discusses snowfall in the British Isles during 
the decade 1926-1935. The volume is published, 
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ALL-WELDED FACTORY AT WALTHAM CROSS. 


(For Description, see Opposite Page.) 











Fie. 5. ASSEMBLY OF STEELWORK. 














Fre. 6. Marin Girper In Position on CoLumns. 











Fie. 7. Lattice GirpErR In Jig. 


price 15s. net, or 15s. 5d. post free, by H.M. Stationery 
Office, Adastral House, Kingsway, London, W.C.2. 
Jane’s All the World’s Aircraft, 1937.—In spite of 
the editors’ efforts to compress the information it 
contains into the smallest convenient space, this valu- 
able publication continues to increase in bulk each 
year, as is inevitable in the case of an expanding indus- 
try such as aircraft manufacture. The work claims to 
be a complete record of aeronautical progress throughout 
the world during the past year, and a careful examina- 
tion of its pages will show that this claim is justified. 
The form of the present edition, which is the twenty- 
seventh annual issue, follows that of earlier volumes. 
The first section records the progress made in civil 
aviation by each nation of the world, giving the names 
and addresses of officials, departments, associations 
and publications concerned with civil aviation, and a 
list of civil aerodromes with reproductions of photo- 
graphs of most of them. Similar information relating 
to service aviation is given in the next section and the 
two following sections are devoted to aeroplanes and 
aero engines, respectively. In these sections, which 
may be regarded as the most interesting and useful 
parts of the work, aircraft and engines of all nationali- 
ties are illustrated by reproductions of photographs, 
line drawings and sketches, specifications and _per- 
formance data being given in each case. The final 
section relates to airships and, unlike the sections 
devoted to heavier-than-air craft, is smaller than the 
corresponding section in the previous volume ; France, 
Germany, Russia and the United States are the only 
countries represented. An interesting feature of the 
work, which is compiled and edited by Mr. C. G. Grey 
and Mr. Leonard Bridgman, is the preface written by 
the former, and occupying over six pages. This deals 
with the year’s developments and the trend of progress, 
special attention being given in the current volume to 
the expansion of the Royal Air Force. It is mentioned 
that, in order to expedite this work, the Air Council 
ordered aeroplanes and engines straight off the drawing 
board, without waiting for the construction and testing 
of prototypes. This policy has saved several years, which 
would previously have been occupied in development, so 
that squadrons are now armed with machines of which 
the designs were completely secret only a year ago. 
Full particulars of several of these machines, which 
under the old system would have remained secret 
for another year or two, are given in the publication 
under notice. The price of the volume is two guineas 
net, and the publishers are Messrs. Sampson Low, 
Marston and Company, Limited, 100, Southwark-street, 
London, S.E.1. 
Diaries and Pocket Books.—Messrs. The Bristol 
Aeroplane Company, Limited, Filton House, Bristol, 
have sent us a handsome cloth-bound desk diary in 
which the month divisions are indicated by celluloid 
finger tabs. Each individual day may be turned up 
instantly by indented thumb tabs. A whole page is 
devoted to each day and useful miscellaneous tables of 
data are included at the commencement of the volume. 
A useful little pocket book for occasional notes has 
come to us from Messrs. Aveling-Barford, Limited, 
Grantham.—Messrs. Johnson and Phillips, Limited, 
Charlton, London, S.E.7, have sent us a neat soft- 
leather bound pocket diary containing useful infor- 
mation regarding conductors, cables, overhead lines, 
switchgear, &c.—A handy little leather-bound diary 
has reached us from Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London. 
W.C.2. In addition to tables of electrical data, it 
contains several pages of miscellaneous information.—A 
handsome pocket diary, bound in leather and containing 
postal and other useful information, has come to us from 
Messrs. Harrison and Sons, Limited, printers, 44-47, St. 
Martin’s-lane, London, W.C.2.—An attractively illus- 
trated bound appointments diary has been sent to us 
by the London Passenger Transport Board, 55, Broad- 
way, London, S.W.1.—Messrs. The Staveley Coal and 
Iron Company, Limited, Staveley, near Chesterfield, 
have sent us a neat and useful pocket diary.—A handy 
| little leather-bound pocket diary has been received from 
Messrs. The Brush Electrical Engineering Company, 
Limited, Loughborough. Several pages of postal and 
miscellaneous information are included. 
Almanacs and Calendars.—We have received monthiy 
tear-off calendars from Messrs. Industrial Brownhoist 
Corporation, 135, Washington-avenue, Bay City, 
Michigan, U.S.A.; Messrs. Maschinenfabrik Augsburg- 
Niirnberg A.-G., through Messrs. Spannagel, Limited, 
13-15, Old Queen-street, London, S.W.1; Messrs. 
British Insulated Cables, Limited, Prescot, Lancs. ; 
Messrs. Ruston and Hornsby, Limited, Lincoln ; 
Messrs. Robey and Company, Limited, Lincoln ; 
Messrs. The Bristol Aeroplane Company, Limited, 
| Filton, Bristol ; Messrs. Petro-Flex Tubing Company, 
| Limited, Cassiobury Works, St. Albans Road, Wat- 
ford, Herts; Messrs. The British Thomson-Hcuston 
Company, Limited, Rugby; Messrs. C. A. Parsons 
| and Company, Limited, Heaton Works, Newcastle-upon- 
| Tyne, 6; Messrs. Craven Brothers (Manchester), Limited, 
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Reddish, Stockport ; Messrs. Mavor and Coulson, Limi- 
ted, Bridgeton, Glasgow, S.E.; Messrs. The County of 
London Electric Supply Company, Limited, County 
House, 46-47, New Broad-street, London, E.C.2 ; 
Messrs. Crofts (Engineers), Limited, Thornbury, Brad- 
ford ; and Messrs. Morris Motors, Limited, Cowley, 
Oxford.—Messrs. Demag Aktiengesellschaft, Duisburg, 
Germany, have us daily refills for their desk 
calendar.—Messrs. J. E. Raistrick, 
Tools), Reliance Works, Park Royal-road, North Acton, | 
London, N.W.10, have forwarded to us a weekly tear- | 
off calendar.—A weekly tear-off desk engagement pad 
has come to us from Messrs. The National Gas and Oil 
Engine Company, Limited, Ashton-under-Lyne. 
Messrs. The Associated Equipment Company, Limited, 
Southall, Middlesex, sent weekly tear-off 
desk diary and notes pad. 


sent 


Limited (Machine | 


have us a 





CONTRACT. 


Messrs. Ansa Craic, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have received an order for one 
of their 16/24h.p. Diesel engines from Messrs. The 
United Towing Company, Hull, for installation in a 
28-ft. boat \ similar engine is also to be sent out to the 
British West Indies for the 42-ft. sloop Bequia 








PERSONAL. 


CoMMANDeER Str CuHarites Craven, O.B.E., R-.N., 
has been re-elected to the chairmanship of the Industrial 
Welfare Society, 14, Hobart-place, Westminster, London, 
5.W.1 


An Hisroric Dieser Exaine.—There has recently 
been placed on permanent exhibition in the Deutsches 


Museum, Munich, the first Diesel engine constructed by 


Messrs. Fried. Krupp to their own designs In 1893 
Messrs. Krupp, in conjunction with the M.A.N. Com 
pany, entered into an agreement with Diesel for the 
development of his invention The engine which is 
now exhibited at Munich is a single-cylinder unit of 
35 h.p. and running at 170 r.p.m Up till 1905 the 
engine was in operation at Messrs. Krupp’s Kiel works ; 
it was then installed in the Hotel Continental at Kiel, 
where it operated until 1916, being then removed to a 
mill in Schleswig Now, after more than forty years’ 


work, it has deservingly taken a place as a permanent | 


record of the remarkable invention of which it forms 
such a worthy example 
SHIPBUILDING IN 1937 Messrs. Cochrane and Sons’ 


Limited, Ouse Shipbuilding Yard, Selby, Yorks, launched | 


19 trawlers and tugs during 1937, the total gross tonnage 


of which was 6,727 ['wo motorships, the Blenheim, 
of 90 tons, and the Lorinna, of 1,200 tons, were launched 
during the year by Messrs. The Grangemouth Dockyard 
Company, Limited, Grangemouth Four colliers, aggre 


gross tons, were launched by Measrs. 8S. P. 
Dock Yard, Sunderland. 
Limited, Pallion, 


gating 7,141 
Austin and Son, Limited, Wear 

Messrs. William Doxford and 
Sunderland, launched nine motorships, the total gross 
of which was 40,644. The two largest were the 
Port Montreal and Kaipara, each of 5,882 


Sons, 


tonnage 
motorships 


tons.—-Six steamers were launched by Messrs. Furness 
Shipbuilding Company, Limited, Haverton Hill, Billing 
ham, County Durham The total, which amounted to 


included the 4,890-ton oil tank steamer 
4,.576-ton cargo steamers Conakrian, 
Messrs. Short Brothers, Limited, 
launched five vessels, 


28,276 tonsa, 
Bachaquero and the 
Lafian and Zarian 
Pallion, Sunderland, 


17,294 gross tons, the 


agyurevating 


being the 5.850-ton vessel 


Anglo-Indian Iwo vessela, H.M.S Manchester oft 
9,000 tons displacement, and the 6,370-ton motorship, 
Beacon Grange, were launched by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on 
Cyne 

Tun Lare Mr. N. A. Harpu lt is with regret that 
we announce the death of Mr. Norman A. Hardie, which 
vecurred on December 16, at the early age of forty-three 
Mr. Hardie, who was general sales manager of Messrs 
The Associated Equipment Company, Limited, Southall, 
Middlesex, was born at Langham in Scotland and 
educated in Glasgow After serving with the Canadian 


Northern 


cCapacitics, 


National Railways in various 
Highland Light Infantry in 


Canadian 
joined the 


1914 and afterwards transferred to the Royal Air Force, 
in which he remained until 1919 In 1925 he was 
appointed joint com mercial manager of Messrs. The 


Associated Equipment Company, and, upon an amal 
gamation of this tirm with Messrs. The Daimler Company, 
Limited, was appointed general manager of Messrs. The 
Associated Daimler Company, Limited He travelled 
abroad extensively for the purpose of investigating new 
markets, and to establish and maintain contact with 
distributors and prospective operators. Mr. Hardie was 
made a member of the Council of the Society of Motor 
Manufacturers and Traders, Limited, in 1925, a member | 
of the commervcial-vehicle committee in 1926, and was | 
elected chairman of this committee in 1932. In the! 
same year he was elected a vice-president of the Society 
and chairman of the British Road Federation. At a| 
plenary session, held in Berlin in February, 1937, he | 
was elected vice-president for the 1937-38 session of the 
Bureau Permanent Constructeurs 
d’Automobiles. 


International des 


|U 


_ ENGINEERING. 


BOOKS RECEIVED. 


Jane's All the World's Aircraft, 1937. Compiled and 
edited by C. G. Grey and Lronarp 
London: Sampson Low, Marston and 
Limited. [Price 21. 2s. Od. net.] 

The Construction of Main Sewers, Including the Timbering 

of Excavations. By C. G. Kent and J. C. Morris. 

London: Longmans, Green and Company, Limited. 

[Price 25«. net.] 

nited States Bureau of Mines. 

Compiled under the supervision of H. 


Company, 


Minerals Yearbook, 1937. 
HvuGuHes. 


Washington: Superintendent of Documents. [Price 
2.25 dols.] 

United States Geological Survey. Professional Paper 
No. 186-B Fossil Flora of the Wedington Sandstone 
Member of the Fayetteville Shale. By Davip Wuaire. 
[Price 10 cents.] Professional Paper No. 186-J. 


Additions to Some Fossil Floras of the Western United 
States. By R. W. Brown. [Price 20 cents.] Profes- 
sional Paper No. 186-M. A Redescription of Ferdinand 
Roemer's Paleozoic Types from Texas. By Josian 
Bripee and G. H. Grrry. [Price 10 cents.] Washing- 
ton : Superintendent of Documents. 
United States Geological Survey. Bulletin No. 847-E. 
Geology and Mineral Resources of the Western Part of 
the Arkansas Coal Field. By T. A. Henpricks and 
Bryan Parks. [Price 25 cents.] Bulletin No. 847-F. 
Geology and Mineral Resources of North-Central Chou- 
teau, Western Hill and Eastern Liberty Counties, 
Montana. By W.G. Prerce and C. B. Hunt. [Price 
35 cents.] Bulletin No. 874-A. Geology and Fuel 
Resources of the Southern Part of the Oklahoma Coal 
Field. Part I. The McAlester District. Pittsburg, 
\toka and Latimer Counties. By T. A. HENDRICKS. 
[Price 65 cents.] Bulletin No. 875. Nonmetallic 
Mineral Resources of Eastern Oregon. By B. N. Moore. 
[Price 30 cents.] Bulletin No. 883-A. Spirit Leveling 
Texas. Part I. Western Texas, 1896 to 1935. By 
J. G. Sraacx. [Price 10 cents.] Bulletin No. 886-B. 


nm 


Geologic Factors in the Interpretation of Fluorspar 
Reserves in the Illinois-Kentucky Field. By L. W. 
Currier, [Price 5 cents.] Bulletin No. 887. Geo- 
physical Abstracts, 87. July to December, 1936. Com- 


piled by W. AYVAZOGLOU. [ Price 15 cents.]} Washing- 





ton: Superintendent of Documents. 

Rugby Engineering Society. Proceedings. Session 1935-36. 
Volume XXX. [Price 10s. 6d.] Session 1936-37. 
Volume XXXI. [Price 10s. 6d.] Rugby: Rugby 


Engineering Society, c/o The British Thomson-Houston 
Company, Limited. 


United States Geological Survey. Water-Supply Paper 


No. 78!. Surface Water Supply of the United States, 
1935. Part 1. North Atlantic Slope Basins. [Price 
50 cents.] Water-Supply Paper No. 782. Surface 


Water Supply of the United States, 1935. Part 2. South 
Atlantic Slope and Eastern Gulf of Mexico Basins. 


[Price 30 cents.] Water-Supply Paper No. 783. 
Surface Water Supply of the United States, 1935. 
Part 3. Ohio River Basin. [Price 45 cents.] Water- 
Supply Paper No. 792. Surface Water Supply of the 


Unitéd States, 1935. Part 12. Pacific Slope Basins in 
Washington and Upper Columbia River Basin. 
Water-Supply Paper No. 796-A. 
of Locating Salt-Water Leaks in Water Wells. 
Penn Livineston and Wa.rer Lyncu. 
10 cents.] Water-Supply Paper No. 796-B. 


Methods 

By 
[Price 
Flood on 


25 cents.) 


Republican and Kansas Rivers, May and June, 1935. | 
[Price | 


By Rosert Fo.ivansser and J. B. Srrecer. 
15 cents.) Washington: Superintendent of Docu- 
ments. 

Who's Who, 1938. An Annual Biographical Dictionary. 
London: A. and C. Black, Limited. [Price 31. net.] 

Dictionary of Costing. By R. J. H. Ryauiyi. Second 
edition. London: Sir Isaac Pitman and Sons, Limited. 
[Price 12s. 6d. net.) 

Steam Turbine Operation 1 Textbook on the Installation, 
Running, Maintenance and Testing of Steam Turbines. 


BRIDGMAN. | 


[Price | 


[DEC. 24, 1937. 

TENDERS. 
| . 
| We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of the undermentioned tenders, the closing dates of 
which are stated. Details may be obtained on applica 
tion to the Department at the above address, quoting 
the reference numbers given. 

Mild-Steel bars, reinforcing rods, angles, tees, and 


plates. Argentine State Railways, Buenos Aires ; 
January 19, 1938. (T.Y. 31,651/37.) 
Copper Wire, 250 miles, 1/0-044 in., twisted pair, 


vulcanised india-rubber insulated, taped, impregnated, 
and braided. Post and Telegraph Department, Wel 
lington, N.Z.; February 22, 1938. (T. 31,758/37.) 

Brass and Copper Tubes, seamless. Argentine Stat: 
Railways, Buenos Aires; January 20, 1938. (T.\ 
31,650/3.) 

Enamelled Steel Conduits, solid-drawn, welded, heavy 
gauge, screwed ; also bends, couplings, and tees. Indian 
Stores Department, Electrical Branch, New Delhi; 
January 18, 1938. (T. 31,782/37.) 

Water-Treatment Plant.—The Invercargill City Council: 
Waterworks Department, New Zealand ; March 11, 1938 
(T.Y. 31,763/37.) 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 
Welsh Coal Trade.—Firm conditions ruled on the 
Welsh steam coal market throughout the past week. 
Deliveries under standing contracts to both inland and 
overseas customers proceeded on active lines and ship 
ments from the docks reached a high level. As a result, 
collieries’ current productions were almost completely 
absorbed and only a very limited amount of coal was 
available on the market. Consequently new business, 
especially for early delivery, was extremely difficult to 
| arrange, and although some leading buyers were still 
showing reluctance to enter into fresh commitments at 
present prices there was no sign of any relaxation from 
recent levels. The French State Railways have placed 
orders with local exporters for about 125,000 tons of larg: 
and small coals for delivery over January-March next. 
| They have postponed covering their needs over the second 
quarter of next year, and it was generally believed that 
they had taken that step in order to watch the cours 
of prices. Best large coals continued to move off satis- 
factorily and prices were firmly held at late levels. 
The inferior kinds, however, could be secured without 
much difficulty, although values were unaltered. The 
shortage of the washed small descriptions remained as 
acute as ever, and the occasional odd lots offered were 
| quickly disposed of at high figures. The dry sized kinds 
were only in very restricted supply over several months 
ahead and were strong. Throughs were steadily main 





tained. Cokes were in brisk request and quotations 
were well upheld. Patent fuel and pitwood were 
unchanged. 

Iron and Steel Trade.—Although demand remained 


slow in the iron and steel and allied trades of South 
Wales and Monmouthshire last week, the works still 
had sufficient orders on hand to maintain production. 
Employment at the various works was on a good level 
and heavy deliveries were being made. 








INSTITUTION OF NAvaL Arcurirects.—The Council of 
| the Institution of Naval Architects has accepted an 
advantageous offer for its freehold premises at 2, Adam- 
| street, Adelphi, London, W.C.2, and has undertaken to 
vacate them by Christmas. As it has not yet been found 
| possible to obtain a suitable permanent home for the 
Institution, the short lease of neighbouring premises has 
been taken. As from December 23, the new temporar) 
address of the Institution is 3, Robert-street, Adelphi. 
W.C.2. The office, library and reading room will be 
closed for the move until December 29, but correspondenc« 
| received during that period will be dealt with. 


Sarety Signa Hoorer.—A signal hooter, which has 


By Dr. W. J. Kearron. Third edition. London: Sir 
Isaac Pitman and Sons, Limited. [Price 12s. 6d. net.] 
Graphical Analysis of Transient Phenomena in Linear 
Flow. By Proressor K. J. DeJunaAsz. Philadelphia, | 
Pa., U.S.A.: The Franklin Institute. 
Copper Development Association. Publication No. 29. 


Copper in Cast Steel and Iron. London: Offices of the 
\ssociation. 

Motorways, Flyovers and Mountain Roads, with Details 
of Location. By F. G. Roya.t-Dawson. London: 
Ek. and F. N. Spon, Limited. New York: Chemical 
Publishing Company of N.Y., Incorporated. [Price 

6d. net.] 

Jahrbuch 1937 der Deutschen Luftfahrtforschung. Unter 
Vitwirkung des Reichsluftfahriministeriums, der Luft- 
fahrtforachungsanstalten und ~-Institute Sowie der 
Lilienthal-Gesellschaft. Munich : R. Oldenbourg. 


Na 


The Flow of Homogeneous Fluids Through Porous Media. | 


By Dr. M. Muskat. With an Introductory Chapter 
by R. D. Wyckorr. London: McGraw-Hill Pub- 
lishing Company, Limited. [Price 45s.] 

Grinding Practice. Typical Machines and Methods Used 
in @ Wide Variety of Work. By F. H. Cotvin and 
F. A. Stantey. London: McGraw-Hill Publishing 
Company, Limited. [Price 18s.] 

Department of Scientific and Industrial Research. Report 
of the Forest Products Research Board. With the Report 
of the Director of Forest Products Research for the Year 
1936. London: H.M. Stationery Office. [Price 
ls. 6d. net.) 


Elektrowdrmetagung Berlin, 5 Juni 1936, im Marmorsaal 


des Zoologischen Gartens. Organised by the Winrr- 
SCHAFTSGRUPPE ELEKTRIZITATSVERSORGUNG, with the 
co-operation of the WirrscHarrsGRuPPE ELEKTRO- 
INDUSTRIE Berlin, W.35: Arbeitsgemeinschaft zur 
Férderung der Elektrowirschaft (A.F.E.). 


| of the apparatus is designed from the point of view 


been designed for use in mines, oil works, petrol stations 
|and other similar situations, has recently been intro 
duced by the General Electric Company, Limited. 
| Magnet House, Kingsway, London, W.C.2. It 
| operated from a direct-current supply with a maximum 
| pressure of 24 volts, such as a three-pint Leclanch¢ 
| battery or dry cells, and incorporates a relay. Full 
potential is always available at the hooter even thoug!h 
| the signal wires are long, and the maximum sound 's 
given under al! conditions. Among its applications ar 
those of an extension signal to a telephone switch-board 
| and fire alarm. 


1s 


| MicrorpHorograruic Rerropuction or DocuMENTS. 
| —In connection with the article on the above subject, 
| which appeared in our issue of October 15, our attention 
aas been called to apparatus designed for the production 
| and reading of documentary microfilms which is supplied 
| by Messrs. “ Librafilm ” of 9, Regent-court, Western- 
|road, Brighton. Librafilm apparatus comprises 4 
| copying machine for producing the photographic copies, 
@ viewer in which the image on the film is reproduced in 
approximately the same size as the original, and in 
| addition a small optical magnifier for viewing the film 
direct. A fine grained film is used and a document 
measuring 8 in. by 11 in. is reduced to # in. by 1 in. on 
the film. A 400-page book may be copied on 25 ft. of 
film, it being claimed that the reduction in volume 
between the original and the copy is 100to 1. The whole 
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operation by the non-specialist 
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NOTES 





SHEFFIELD, Wednesday. 
lron and Steel.—Though the big steel and engineering 
works are turning out record tonnages, there is no lag in 
research departments. The development of new and 
highly efficient steels is being pursued with great vigour. 


Sheftield is producing more types and grades of steel than | 


ever. Sheffield University continues to play an important 
part. Investigation is proceeding on welded joints and 
on the welding of structural members; on the cold- 
working of metals ; on deep drawing and plastic deforma- 
tion, in collaboration with the Institution of Automobile 
Engineers ; and on journal lubrication, with the assis- 
tance of the Royal Society and of the Department of 
Scientific and Industrial Research. Sheffield’s high-class 
steels have had much to do with the development of 
engine production. Dr. W. H. Hatfield, the well-known 


Sheffield metallurgist, commenting on the fact that the | 


city lived on the quality of its goods, said that during 
the war the life of an aero engine was about 40 hours. 
To-day an engine was not subjected to overhaul until it 
had done 500 hours, and with occasional overhauls it 
would last indefinitely. The weight of an engine had 
dropped from 2} Ib. a horse-power to | lb. Messrs. 
Edgar Allen and Company, Limited, report an interest- 
ing improvement, covered by letters patent, of breaker 
plates or dise liners fitted to the swing hammer 
rotor of Stag K.B. rotary hammer mills. These disc 
liners are intended to protect the discs, and can be 
replaced in a comparatively short space of time, with a 
definite saving in cost per ton of material crushed. 
Under certain conditions, wear occurs on the periphery 
of the dises, and ultimately the amount of metal outside 
the holes in which are fitted the hammer pivot pins becomes 
so thin that new discs have to be fitted. This involves 
taking the rotor from the bearings and stripping it 
before the new parts can be assembled. 
take up the wear and are much more readily replaced. 
They can be fitted to any size of rotary hammer mill. 
For machines originally supplied without these liners 
it is necessary before fitting them to turn down the out- 
side diameter of the existing discs by an amount approxi- 
mately equal to the thickness of the new liner, as the 
original overall diameter must be maintained. More- 
over, special new pins will be required, and the existing 
split collar will have to be reduced in length. In connec- 
tion with Stag K.B. rotary fixed and swing hammer 
type granulators and pulverisers, roller bearings are now 
being fitted in place of ring oil bearings where required. 
These save horse-power and give greater ease of starting. 
The machines themselves remain the same, and a 
granulator previously supplied with oil bearings can be 
titted with roller bearings without any modification of 
machine design. 

Steel Prices.—Sheffield steelmakers strongly resent 
the criticism that is being levelled against them by certain 
producers on the question of price. Mr. Lewis Chapman, 
managing director of William Jessop and Sons, Limited, 
Sheffield, says: ‘* Our critics have apparently forgotten 
the depression of the steel industry over a long period 
of years, when users dictated the price policy. They 
have forgotten that during those years prices were 
uneconomic, and in many cases were below actual cost. 
l'hey have minimised the concession made by the steel 
industry to the coal industry to maintain peace, and 
have made no allowance for the steel industry having 
restored a sound basis out of past chaos. All these 
increases in cost have made the moderate increases in 
steel prices reasonable. It is regrettable that this 
industry, which has kept itself on its feet through a long 
period of depression, should now be subjected to criticisms 
and attacks on the part of users in certain other indus- 
tries which have been in a more fortunate position.” 
Che flow of orders in both the steel and engineering trades 
has been well maintained. Steel-producing sections are 
operating to capacity, but cannot supply enough steel 
togoround. Orders are steadily accumulating. Business 
is brisk in all types of machinery. Crushing equipment is 
on order for export, while there is a strong inland demand 
for concrete and cement mixers, and light types of 
rushing machines used in connection with road con- 
struction. 
ool works are busy, while the light foundries are account- 
ng for record outputs. 

South Yorkshire Coal Trade.—The export market has 
leveloped a firmer tone. Inquiries are more numerous, 
siving every promise of a steady influx of orders early 
nthe New Year. Spot lots of best hards and large coal 
ire more readily snapped up. Owing to the strong inland 
lemand, supplies of small coal are short. The pre- 
\oliday demand for coal on inland account has caused 
pressure at many pits. There is a strong demand for 
ndustrial fuel, iron and steel works being heavy con- 
umers. The recent run on small coal by electricity 
indertakings and similar users has been well main- 

tined. Steam coal is in strong request. The colder 
veather has resulted in the house-coal market taking on 
‘ more active appearance. In some cases best grades 
‘re in short supply. All types of coke are selling well. 
Quotations are: Best branch hand-picked, 28s. to 
298. 6d.; best South Yorkshire, 25s. 6d. to 27s. 6d. ; 
best house, 22s. to 24s.; best kitchen, 19s. 6d. to 21s. ; 
best Derby selected, 24s. 6d. to 25s. 6d.; best Derby 
seconds, 22s. to 24s.; best Derby brights, 20s. 6d. to 
22s. ; best large nuts, 19s. 6d. to 20s. 6d.; and kitchen 
uts, 18s. 6d. to 198. 








Launch or H.M. Destroyer “ Six#.’’—Messrs. 
\lexander Stephen and Sons, Limited, Linthouse, Govan, 
Glasgow, S.W.1, launched on Friday, December 17, the 
lestroyer Sikh. The vessel is the second of two destroyers 

f the Tribal class which the firm is building for the 
yal Navy. 


The disc liners | 


All kinds of special steels are in demand. | 


Giascow, Wednesday. 

Scottish Steel Trade.—Active conditions are general 
| in the Scottish steel trade and there is no lack of specifi- 
} cations for heavy material. The very severe spell of 
| wintry weather which has prevailed in the West of 
Scotland during the past fortnight has slowed down 
outside operations in the area, and shipyard workers, 
as well as structural erectors, have been somewhat 
handicapped. The demand for steel material has not 
eased off, however, and makers are being pressed for 
deliveries before the holidays commence. There has 
been no improvement in new business, but this is not 
causing any uneasiness at the moment because of the 
heavy commitments now on hand which ensure steady 
running of plant well into the spring. The export 
trade is fair, but the selling agreement which is understood 
to have been fixed up between the European and American 
steel makers is likely to be beneficial to the local producers 
when in the position to accept more export work. Mean- 
time, it is the home market which holds the greatest 
interest for them, although overseas connections are 
not being neglected, and when the new complete unit 
which Messrs. Colvilles, Limited, have started at Clyde- 
bridge, Cambuslang, is in operation, a much larger 
output of steel will be assured on a very competitive 
basis. In the black steel-sheet trade the position shows 
little change, but some makers, having worked off quite a 
lot of arrears, are more able to offer near date deliveries. 
The following are the current market quotations :— 
Boiler plates, 11/1. 18s. per ton; ship plates, I1l. 8s. 
per ton ; sections, 111. 0s. 6d. per ton ; medium plates, 
131. 15s. per ton ; black-steel sheets, No. 24 gauge, in 
minimum 4-ton lots, 15/. 158. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
191. 10s. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—The quieter tone which became 
noticeable in the malleable-iron trade of the West of 
Scotland quite recently, still prevails, and short time has 
been resorted to in some establishments. Order books 
are being cleared up and the current demand is dis- 
appointing. The re-rollers of steel bars, who have been 
getting better deliveries of semies from the Continent, have 
a large amount of work on hand. Their one difficulty, 
however, is that the tonnage being received from all 
sources does not ensure confidence in running and hand- 
to-mouth conditions are general. So far they have 
managed to keep their plants going, but the fear of a 
shortage of raw material is a disturbing feature of the 
trade at present. Prices are firm and are as follows :— 
Crown bars, 131. 15s. per ton for home delivery, and 
131. 5s. per ton for export ; re-rolled steel bars, L1/. 18s. 

r ton for home delivery, and 121. 5s. per ton for export ; 
No. 3 bars, 131. 5s. per ton, and No. 4 bars, 131. 15s. per 
ton, both for home delivery. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there is still a very steady demand and producers 
have no little difficulty in meeting the many urgent 
calls of their clients. It was hoped that the output 
would have been considerably increased during this year 
by the starting of additional furnaces, but unfortunately, 
this did not take place for several reasons, and the 
number in blast remains at sixteen. The following 
are to-day’s market prices :-Hematite, 61. 138. per ton, 
and basic iron, 5/. 7s. 6d. per ton, both delivered at the 
steel works ; and foundry iron, No. 1, 61. 0s. 6d, per ton, 
and No. 3, 51. 18s. per ton, both on trucks at makers’ yards. 





Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 18, amounted to 126 tons. 
Of that total 75 tons went overseas and 51 tons coastwise. 
During the corresponding week of last year the total 
shipment of 273 tons went overseas. 








Drivers’ Rest Hovses.—A committee of the Com- 
mercial Users’ Association was set up some time ago to 
investigate the question of suitable night accommodation 
for road transport drivers and to devise means to provide 
better accommodation than that at present existing. A 
special organisation was established to inspect existing 
rest houses, and an official handbook giving details of 
rest houses, caterers, and cafés approved by the associa- 
tion, and placed on its recommended list, will be 
published very shortly. The handbook wll be avail- 
able to owners and drivers of commercial vehicles, and 
will be obtainable from the offices of the Association 
at 50, Pall Mall, 8S.W.1. Road transport operators who 
are in a position to make recommendations regarding 
suitable rest houses are invited to communicate with the 
secretary of the Association at the address given. 


British STANDARD PiGMENTS FOR Paints.—The 
revision of 11 further specifications for pigments for 
paints has just been completed by the British Standards 
Institution, and forms the subject of three publica- 
tions, respectively designated No. 284-1937, black-carbon 
pigments for paints; No. 306-1937, black and purple 
oxide of iron for paints; and No. 312-1937, earth 
colours for paints. There are five specifications relating 
to carbon-black pigments, namely, carbon, bone, vege- 
table, lamp and mineral black; four specifications for 
earth colours, namely, sienna, amber, Vandyke brown, 
and ochre ; and two for the oxides ofiron. This grouping 
together, in one document, of similar specifications has 
been undertaken in the hope that they will be more 
serviceable to industry in this form. Each specification 
has been the subject of most careful scrutiny and modifica- 
tions have been made to the technical requirement where 
necessary. The price of specifications Nos. 284 and 312 
is 3s. 8d. each post free, and that of No. 306, 2s. 2d. post 
| free, 








NOTICE 
District Association ; Thursday, December 30, 6 p.m., 
The James Watt Memorial Institute, Bieminghens, 


Street Lighting Problems, with Particular Reference to 
Electric Discharge Lighting,” by Mr. A. V. Blake. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBRouGH, Wednesday. 

The Cleveland Iron Trade.—A rather better report can 
be made of the Cleveland pig-iron trade, but the change, 
while very welcome, leaves much to be desired. Makers 
claim to be providing slightly increased tonnage for the 
reduction of arrears of delivery, but have next to no iron 
for sale and foundry-owners have still to draw most of 
their requirements from foundry iron manufacturers in 
the Midlands and on the Continent. North-East Coast 
consumers express satisfaction with the quality of foreign 
iron coming to hand and would place further orders with 
firms in France and in Germany but for the fear that 
with the return of ample output of home products 
import duty may be imposed on Continental material. 
Fixed prices of Cleveland pig remain on the basis of 
No. 3 quality at 109s., delivered to local buyers, a 5s. 
rebate being made to customers who undertake not to 
purchase elsewhere. 

Hematite.—Production of East Coast hematite is 
maintained on a scale that enables makers to cover 
heavy domestic needs and to transact a little new busi 
ness. Obstacles to obtaining tonnage for shipment 
abroad are much less difficult to overcome than recently, 
and several home sales for delivery at various dates next 
year are reported at stabilised prices which are ruled 
by No. 1 grade of iron at 133s., delivered to certain 
North of England areas, less 5s. rebate. 

Basic.—There is continued absence of new features at 
the moment in the basic iron department. Output of local 
furnaces is ample for the large requirements of makers 
adjacent consuming plant, but there is no tonnage on 
the market and the quotation of 100s. is nominal. 

Foreign Ore.—Occasional transactions in foreign ore 
are put through, after individual bargaining, at tigures 
that are not divulged. Imports under running contracts 
continue heavy. 

Blast-Furnace Coke.—Heavy production of Durham 
blast-furnace coke is taken up as it becomes distri- 
butable. Quotations are unchanged at the level of 
good average qualities at 42s., delivered to Tees-side 
works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are still hampered 
by calls for delivery, which are beyond output capacity. 
Aggregate tonnage production is enormous, and may be 
still further enlarged, but prospect of adequately dealing 
with the specifications that are pouring in is not at all 
bright. Increased supply of steel semies, mainly through 
larger imports of Continental material, has appreciably 
relieved a stringent situation, but is still insufficient for 
the requirements of re-rollers. Finished steel firms have 
heavy export tonnage to ship and report overseas inquiry 
once more on a considerable scale. Home demand is 
unabated. Principal market prices for home trade 
stand :—Common iron bars, 131. 58. ; soft steel billets, 
7l. 178. 6d.; hard steel billets, 91. 2s. 6d.; steel ship 
rivets, 151. 2s. 6d.; steel constructional rivets, 161. 5s. ; 
steel boiler plates, 111. 188. ; steel ship, bridge and tank 
plates, 111. 88.; steel angles, 111. 0s. 6d. ; steel joists, 
1ll. Os. 6d.; Tees, 121. 0s. 6d.; heavy sections of steel 
rails, 101. 2s. 6d.; fish plates, 141, 2s. 6d.; black sheets, 
No. 24 gauge, 151. 15s.; and galvanised corrugated 
sheets, No. 24 gauge, 181. 10s. 

Scrap.—Machinery metal is selling at 90s. and No. | 
heavy steel commands 69s., but most other kinds of 
scrap are plentiful and in little request, consumers being 
well bought. 








ExpLosion-Por Crrcurr-BREAKER MopEL.—Messrs. 
Ferguson, Pailin, Limited, Higher Openshaw, Man- 
chester, 11, have sent us a cardboard working model 
illustrating the action of their cross-jet explosion-pot for 
circuit breakers. The model shows how the are is ex- 
tinguished as the contact rod is pulled away from the 
contacts, and an oscillogram on one side of the model 
shows the relationship of the current and voltage to the 
position of the contact rod from the commencement 
of a short circuit to the final interruption of the arc. 

Bricks AND BrickworK.—Some interesting pam- 

hlets and leaflets on a number of subjects regarding 
ricks and brickwork have recently been issued by the 
Clay Products Technical Bureau of Great Britain, 
19, Hobart-place, Eaton-square, London, 8.W.1. One 
of these refers to the principles, present state of develop- 
ment, and potentialities of reinforced brickwork. 
Another discusses the materials employed in the con- 
struction of houses, and gives advice to persons about 
to buy or build a dwelling. The disadvantages and 
dangers of the re-use of salvaged brick, and the care 
which should be exercised in the repointing of old brick- 
work is dealt with in an interesting bulletin, while another 
deals with mortar composition and its influence on the 
compressive strength of brickwork. This last consists 
of an abstract of a paper presented by Dr. N. Davey, 
of the Building Research Station, at the recent London 
Congress of the International Association for Testing 
Materials, 
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35 & 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention _of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
somewhat similar titles. 
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“ ENGINEERING ” "may ay be ordered from any 
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stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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For Canada— 
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Serial advertisements will be inserted with all practic- 
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guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not 
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to standing advertisements must be received 
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tion. Passed proofs must be in our hands by 
Saturday morning, otherwise they will be 
taken as correct. 
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Strand, W.C.2. 


AGENTS FOR “ ENGINEERING.” 








AUSTRALIA: Gordon and Gotch, Limited, Melbourne; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 


Tait Book Company, 8, Spring-street, Sydney; Parsons 
Bros. Publishing Company, 280, Castlereagh Street, Sydney ; 
T. Willmett and Company, Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 39, Queen-street, Melbourne, C.1. 

— Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 

. H. Smith and Son, 71-75, Bld. ‘Adolphe Max. 

ae, Toronto, 2, Ont. : Wm. Dawson Subscription Service, 
Limited, 70, King-street, East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau,Godsbanegade, 1. 

EDINBURGH : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris: Ricour, Chevillet et Cie, 22, Rue de la Banque. 


oe: Hermann J. Fromm, Potsdamer Str. 214, Berlin, 
y.9. 
GLasGow : William Love, 2194, Argyle-street, John Menzies and 


Company, Limited, West. Nile-street. 
INDIA ). B. Taraporevala, Sons and Company, 
Bombay. 

IraLy: U. Hoepli, Milan. 
and any post office. 
Japan, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL : Mrs. Taylor, Landing Stages. 
MANCHESTER: John Heywood, Limited, Deansgate. 
New ZEALAND: Gordon and Gotch, Limited, 
_ Auckland and Christchurch. 

Norway, Oslo: Cammermeyer'’s Boghandel, Carl Johans Gade, 


Hornby-road, 


Anonima Libraria Italiana, Torino, 


Wellington, 


: 41 and 43. 
SouTH Arrica: Central News Agency, Limited. Head Office— 
Johannesburg ; and Pretoria, Cape Town, Port Elizabeth, 


Bloemfontein, Durban and ‘various branches and book- 
stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 

SouTH AMERICA: Mitchell’s English Book Store, Cangallo, 
576-580, Buenos Aires. 

Tasmania: Gordon and Gotch, Limited, Launceston, Hobart. 

Usirep States, New York: For subscriptions, The International 
News Company, 131, Varick-street. For advertisements, 
Foreign Publishers Representatives, Inc..67, West 44th-street. 


CONTENTS. 
PAGE 
The Penstocks at Boulder Dam (Jllus.).................... 703 
Literature—Synthetic Rubber. Aerodynamics. 
Properties of Soil. The Low 


Engineering 

Voltage Cathode Ray Tube and its Applications 706 
The Nationa] Physical “Laboratory (Jilus.)... 707 
The Hammersmith Pumping Station of the Metro- 


politan Water Board (Jllus.) . 709 
The Late Mr. George Ness 710 
The Late Mr. Edward Dodd . 710 
Letters to the Editor.—The Torsional ‘Rigidity of 

Crankshafts (Jllus.). Friction and Heat Trans- 

mission in Fluids on . 711 
The Trawler * British Honduras “ 711 
All-Welded Factory at Waltham Cross (Illus. * 712 
Annuals and Reference Books....................-+-+-- i) 
Contract 714 
Personal 714 
Books Received 714 
Tenders 714 
Notes from the South-West 714 
Notes from South Yorkshire 715 
Notes from the North 715 
Notice of Meeting 715 
Notes from Cleveland and the Northern Counties.... 715 
The Younger Men 717 
Co-operation in Engineering Abstracting . 718 
The Administration of the Road Fund 718 
Notes 719 
The Institution of Mechanical Engineers 720 
The Society of Glass Technology 721 
The Electrical Research Laboratories of Messrs. 

C. A. Parsons and Company, Limited (//lus.) 722 
Aerolite Synthetic Glue 723 
Flexible Under-Water Mains 723 
Labour Notes 724 
Launches and Trial Trips 724 
Hauling Jack for Heavy Loads (/llus.) 725 
Recent Developments in High-Speed Reciproc ating 

Pumps (Jilus.) 725 
Vertical Motor-Driven Gear Unit (/llus.) 728 


Noise and the Nation 7 
Some Experiments in a Small-Scale Cupola (Jlus.) 730 


Kier Isolating Valve (/ilus.) . 732 
Catalogues saicpsiehs Sehmongnnerh 732 
One Two-Page Plate-—THE PEN ST OCKS AT 

BOULDER DAM ON THE COLORADO 


RIVER. 


ENGINEERING 


FRIDAY, DECEMBER 24, 1937. 











Vol. CXLIV. No. 3754. 








THE YOUNGER MEN. 

Not so many years ago, when military organisa- 
tion and terminology were more generally familiar 
than is the case in Great Britain to-day, no explana- 
tion was necessary when non-commissioned officers 
were described as “‘ the backbone of the Army ” 
and works foremen, by analogy, as “‘ the N.C.O.’s 
of industry.”” There, however, the comparison 
usually stopped, whereas it might well have been ex- 
tended to include those valuable industrial strata 
which may be likened to the subalterns and warrant 
officers from which the Army draws its future 
commanders and some of its most capable sub- 
ordinate administrators. Those who are in touch 
with the inner workings of technical institutions 
know how strong numerically and how important 
in practice are these categories of draughtsmen, 
technical assistants, under-managers, inspecting 
engineers, and skilled sales representatives, and 
the extent to which they have gradually altered the 
proportionate distribution of institution member- 
ship rolls within the last ten or fifteen years. Speciali- 
sation in industrial processes, and more general 
facilities for advanced technical education, have 
combined to swell the totals, and the higher quali- 
fications now demanded of entrants to the profession 
appear to have stimulated instead of retarding the 
influx. The increase is the more remarkable in view 
of the economic data collected by the Old Centralians’ 
association, to which a leading article was devoted 
in our issue of November 12, these statistics clearly 
showing that financial inducement must have 
played a relatively minor part in bringing it about. 

This progressive variation in the character of the 
memberships of professional institutions has been 





the subject of comment on various occasions, mostly 





informal, but we do not recall that it had been 
analysed and given a quantitative significance until 
Mr. W. A. Tookey delivered his presidential address 
on “ A Half-Century of Engineering Progress ”’ to 
the Junior Institution of Engineers on December 10, 
The purpose of the investigation was to examine 
the incidence of modern conditions upon the peculiar 
characteristics of the Junior Institution itself, which 
some of its own diversified membership have wished 
from time to time to model more closely upon the 
pattern of the great qualifying institutions. In 1921, 
it may be remembered, there was a move to establish 
an entrance examination or some equivalent condi- 
tion of entry, an innovation which automatically 
would have relegated the uncertificated “ junior,” 
for whose benefit the institution was originally 
founded, to some minor grade of membership. We 
criticised the proposal at the time, and with em- 
phasis, as one which would inevitably deprive this 
unique society, founded in 1884 by the apprentices of 
Messrs. Maudslay, Sons and Field, of all claim to 
the kindly consideration of the senior societies with 
which it would then be in open competition. Evi- 
dently a majority of the Council was of the same 
opinion, for the proposal was quashed, and admis- 
sion has continued to depend only on the candidate’s 
record of training and experience. The general desire 
to obtain a recognised technical qualification has, 
however, so augmented the junior grades of the 
major institutions in recent years that it is pertinent 
to inquire, as Mr. Tookey has done, what change of 
circumstance has actually taken place. 

According to the figures which he has collated, 
the Institution of Electrical Engineers in 1921 had 
2,702 junior members, forming 28-5 per cent. of the 
total membership. At April, 1936, the total was 
6,761, or 40 per cent. In 1921, the Institution of 
Mechanical Engineers had 722 junior members, a 
proportion of only 9 per cent. ; at December, 1936, 
the junior grades numbered 3,211, or 26 per cent. 
of the total. The Institution of Civil Engineers 
shows an increase from 718 (or 8 per cent.) in 1921 
to 1,900 (16-8 per cent.) at March, 1936. Combining 
the returns, it is found that of 13,996 increase in 
total numbers in these three qualifying institutions, 
no less than 65-5 per cent. represents elections to 
the junior grades of membership. 

The varying interpretations put upon the terms 
“ associate ” and “‘ associate-member ”’ by different 
societies makes direct comparison difficult in any 
particular grade. It is noticeable, however, in a 
table summarising the membership returns of 
twelve large engineering or allied institutions, that 
the proportion of full Members in the Junior Insti- 
tution of Engineers (which is tenth in order of 
numerical strength) is 82-5 per cent., a figure 
nearly approached by only one other, the Institute 
of Marine Engineers, which has 79 per cent. of 
Members. It is this preponderance of directive 
membership, operating on terms of complete 
equality, which, in Mr. Tookey’s opinion, explains 
why a quite distinctive “‘ atmosphere ” has deve- 
loped naturally in this particular society to an extent 
not observable in others ; for the weighted average 
percentage of Members in the cases considered 
(which include the Institutions of Civil, Mechanical, 
and Electrical Engineers) is only 29, whereas that 
of Associate-Members is 42. 

From the comparative 
institutions it is clear that the circumstances of 
1937 are very different from those of 1921. By how 
much more they differ from those of the late ‘eighties 
was well brought out in the second portion of Mr. 
Tookey’s address, which dealt more directly with the 
‘* Half-Century of Engineering Progress ” indicated 
in the title. It does not follow, however, that the 
disappearance from the engineering industry of the 
particular conditions which brought the Junior 
Institution into being has lessened the justification 
for its continuation in substantially the original 
form. The senior institutions, half a century ago, 
took little cognisance of the older man who held 
merely a subordinate position in an engineering 
works, or of the junior engineer as such, although 
there were relatively more opportunities then than 
now for a young man of skill and initiative to dis- 
tinguish himself at a comparatively early age, and 
so to win admission to the select circles of profes- 
sional engineering. The qualifying institutions, 
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having insisted that the whole training of the young 
professional engineer must conform to certain 
definite standards, had practically no option but 
for the increasing numbers of 
those who were at pains to satisfy the specified re- 
quirements. Their intention to cover completely 
the whole field of engineering, however, has been 
defeated, partly through the fault of the institutions 
themselves, by the very rapid growth of the industry 
and its expansion in directions never visualised 
by the founders. Thus there has come into existence 
a great number of intermediate grades, mainly 
engaged in industrial employment, but partly also 
in professional activities, are of 
different order. Some have engaged in so many 
varieties of engineering that they owe special allegi- 
ance to no particular branch ; others are aiming at 
corporate membership of a qualifying institution, 
but are too old to join it first in a non-corporate 
urade ; 


to cater specially 


whose needs a 


others again, while willing to specialise, 
have hitherto lacked the opportunity to do so ; and 
there is always a proportion of those who, for various 
reasons, have been unable to follow out the course 
of technical advancement they had mapped out in 
earlier days. All, however, are sufficiently interested 
their occupation to enjoy talking shop with 
their fellows in circumstances not too rigidly con- 
trolled by precedent and regulation and the even 
more potent unwritten laws that, in practice, restrict 
free expression of opinion by subordinates in the 
public presence of their actual or potential employers. 
To such, as well as to the apprentice and the 
technical student, the Institution of En- 
has always afforded an open forum and, 
we hope, will continue so to do. Constitutionally, 
it any other institution, with 
president and council and by-laws and all the other 
concomitants of corporate government but this 
is the mere outward form. The inward and spiritual 
grace has hitherto eluded all attempts at analysis, 
which is probably well; few of the really worth- 
while things in life are improved by that soulless 
proceeding. Of its active force, however, there is 
evidence enough in the numbers of those who, 
having achieved corporate membership of senior 
bodies, still retain their “* Junior ”’ membership, and 
with it an even greater appreciation of the benefits 
of free and sociable discussion. 


Junior 
yinecrs 
organised 


Is as 








CO-OPERATION IN ENGINEERING 
ABSTRACTING. 


of April 2, discussing information 
services in the engineering sphere, we suggested 
that the Department of Scientific and Industrial 
Research might be a suitable nucleus around which 
existing services could be unified and developed. 
The suggestion was repeated by Sir Alexander Gibb 
in his Presidential Address to the Engineering 
Section of the British Association, in September 
Although in some parts of the field covered by the 
wide term “ engineering. satisfactory abstracting 
and information services have been in operation 
over a long period in this country, in others but 
little has been done, and, considering the field as a 
whole, it cannot be said that the service provided 
has been a crecit to the industry and profession con- 
cerned. In this circumstance, it is a matter for much 
satisfaction that with January of next year a greatly 
extended and considerable unification are 
to operation. The matter has been 
organised, not by the Department of Scientific and 
Industrial Research, but by the Institution of Civil 
Engineers, which 
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come mto 


conyratulated 
on a step so much in accordance with the leading 
position it holds in the engineering world. That 
our suggestion that the Department of Scientific 
and Industrial Research would be a suitable body 
to organise this unification was not too wide of the 
mark, is confirmed by the fact that the Department 
is clearly closely concerned with the movement and 
its well-known Road, Building Science and Water 
Pollution Abstracts are to form part of the service 
to be provided. 

The Engineering Abstracts which have been issued 
tor many years by the Institution of Civil Engineers 
have in the past been restricted to articles appearing 
in foreign journals, but for the future, periodicals 
published in Great Britain he 


is to be cordially 


will also covered ; 
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further than this, the abstracts are now to be issued 
monthly in four covering respectively 
(i) Engineering Construction; (ii) Mechanical 
Engineering ; (iii) Shipbuilding and Marine Engineer- 
ing ; and (iv) Mining Engineering. Additional 
sections will be provided by Road Abstracts, which 
are compiled by the Department of Scientific and 
Industrial Research and published by the Institu- 
tion of Municipal and County Engineers in co-opera- 
tion with the Institution of Civil Engineers ; and by 
Building Abstracts and Water Pollution 
Research ; Summary of Current Literature, published 
by the Department. In copies of these two latter 
publications issued by the Institution of Civil 
Engineers, there will be inserted a leaflet drawing | 
attention to the abstracts of special interest to 
engineers. 

In the organisation of this extensive service, the 
Institution of Civil Engineers has had the co-opera- 
tion, in addition to the two bodies already mentioned, 
of the Institution of Naval Architects, the Institute 
of Marine Engineers, the Institution of Water 
Engineers, the Institution of Engineers of Australia, 
the Safety in Mines Research Board, the Midland 
Institute of Mining Engineers and the North of 
England Institute of Mining and Mechanical 
Engineers, while co-operation is under consideration 
by other institutions, which form units in Federated 
Mining Institutes. It will be noted that although 
one of the sections to be published covers “* Mech- 
anical Engineering,” the name of the Institution of 
Mechanical Engineers does not appear among the 
collaborators. This, in one aspect, is disadvan- 
tageous for the members of that Institution, since 
one feature of the whole scheme is that members of 
any of the co-operating bodies may obtain any of 
the abstracts to be published at about half price. 
The cost of various sections of the abstracts varies 

that on Mining Engineering being published at 
8s. a year, and that on Water Pollution at 24s. The 
Mechanical Engineering section costs 15s., which is 
the average cost of all the publications. These are 
the prices to the public and to members of non- 
co-operating bodies. 

In addition to the name of the Institution of 
Mechanical Engineers, it will be realised that that 
of the Institution of Electrical Engineers is also 
missing from the list of collaborators. In this second 
case, however, the omission is sufficiently explained 
by the fact that the unified scheme does not at 
present touch the subject of electrical engineering. 
As known, the Institution of Electrical 
Engineers was one of the early bodies to realise the 
value of an abstracting service, and for many years | 
now it has published Science Abstracts in con- 
junction with various other scientific societies. As 
the Institution of Civil Engineers considers the steps 
it has now taken as a first-stage only and hopes for 
later co-ordination with other specialist institutions, 
it may well be that in due course the electrical section 
of engineering will be linked more closely to those 


sections, 


Netence 





is well 





concerned with mechanical and civil matters. In 
the meantime, since Section B of Science Abstracts 
contains such headings as “ Prime Movers and 


Kindred Plant *’ and * Internal-Combustion Engines 
and Plant,” it is possible that there will be some 
overlapping with the new “ Civils ” section ** Mech- 
anical Engineering.” This, however, need not be 
looked upon as more than an incident in a develop- 
ing activity, and it is much better that it should be 
tolerated than that indefinite time should be lost 
in an endeavour to organise the abstracting of all 
engineering publications from a single centre, as 
has than suggested. The step | 
taken by the Institution of Civil Engineers is an 
entirely practical one and has clearly been made with 
a realisation of what is and is not possible. The 
example it sets and the experience it will accumulate 
may well in time lead us nearer to that complete 
unification of of which have 
dreamed. 





more once been 


abstracting some 








InsTITUTE OF MeTALs PuBiications.—The Institute | 
of Metals has recently issued a further edition of its | 
contents-list pamphlet of publications. By the aid of | 
the author index printed at the end of the volume, it is | 
possible to trace any contribution to the Journal of the | 
Institute since foundation The list includes the 
second half-yearly volume of the Journal for 1937, which 

is shortly to be published. Copies of the list may be 


its 





obtained, price 2s. 7d. post fre« 


| Year 1936-37. 
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THE ADMINISTRATION OF THE 
ROAD FUND. 


WueEwN recently discussing the London traffic 
problem (page 599 ante), it was suggested in thes: 
columns that if the question of improving road 
transport facilities in this country were viewed 
as a whole, the needs of the larger towns, and 
particularly of London, would be seen to be mor 
acute than those of the open country. So far 
the latter are concerned, in spite of all that is said, 
it is difficult to feel convinced that a satisfactory 
case has been made out by those who advocat 
an entirely new road system designed to mect 
the needs of fast motor traffic, and we have pre- 
viously expressed the view that, with the possible 
addition of a few key roads, the existing system 
could be made suitable for the traffic it is likely to 
be called upon to carry for many years to come. 
It however, undoubtedly very necessary that 
this work should be carried out with a minimum 
of delay, and from this point of view, the latest 
report* on the work that is actually being done 
must be regarded as not altogether encouraging. 
Nearly half the time allowed under the Five-Year 
Road Plan has now elapsed, but the report gives no 
indication that the initial delays have been finally 
the overcome, and the programme implemented in 
earnest. However, it is to be borne in mind that 
the activities embraced by this particular report 
terminated on March 31 last, so that the document 
does not give any information of more recent dat 
than that given by the Minister of Transport on May 6, 
in answer to a question in Parliament. It was then 
stated that 741,152/. had been advanced under 
trunk-road schemes, and 5,710,629/. under schemes 
for other roads, making a total of 6,451,781/. As 
the road-fund grants cover approximately 70 pet 
cent. of the total cost of construction, it would seem 
that on these figures only some 10,000,000/. out 
of the available 100,000,000/. had at that time been 
allocated. It is stated in the report, however, that 
the programmes submitted up to the end of March 
under the plan envisaged an expenditure of 
144,500,000/., and that at that date schemes esti- 
mated to cost 73,312,000/. had been accepted in 
principle for grant purposes, the Road Fund contri- 
bution being approximately 43,881,000/. It thus 
appears that, at the time the report was prepared, 
only about half the total sum available under the 
Plan had even been provisionally allocated, and 
an enormous increase in road construction or recon- 
struction activities over those of the last two vears 
will clearly be necessary if the promises made at 
the time of its inauguration are to be fulfilled. 


as 


Is, 


In the absence of precise information regarding 
the schemes accepted in principle, which, as stated, 
involve an expenditure of 73,312,000/., ther 
would be little advantage in discussing the road 
policy of the Ministry. It is, however, reasonably 
certain that the construction of special motor ways 
has little or no part in this, and that the proposals 
put forward at the British Road Federation's road 
exhibition, at present being held at Morris House, 
Berkeley-square, are quite unlikely to form an) 
part of the Five-Year Plan. The Road Federation 
visualise a system of special motor ways extending 
from London to Inverness, Glasgow, Holyhead. 
Swansea, and Falmouth, together with a numbet 
of cross-country links, the approximate cost of this 
proposed network being given 105.000.0001 
This figure, it will be noted, is greater than th 
whole sum allocated under the Plan, and whether 
the money required were largely taken from that 
made available under this Plan, or it were raised 
partly by National loan and partly taken from the 
National Defence loan, as the Federation suggests. 
it would be additional to the sum urgently required 
for improving our existing road This 
particular aspect of the road problem has been 
given considerable prominence recently following 
the visit of the road delegation to Germany, but 
it was pointed out when we discussed, some months 
ago, the desirability of adopting a scheme similar 
to the Reichsautobahnen for this country (5° 
page 15, ante), there are many important differences 
between the traffic conditions in the two countries. 


as 


system. 


* Report on the Administration of the Road Fund for the 
H.M. Stationery Office 2s. 6d. net. 
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The desirability of special motor ways exclusively 
devoted to high-speed traffic may be accepted, 
but the reconditioning of many of the existing roads 
is a much more urgent problem, and it is in this 
direction that public funds at present available 
for road improvement can best be expended. 

While the relief of road congestion in both the 
open country and the towns is of great importance, 
the paramount question associated with road 
development is undoubtedly that of reducing the 
number of accidents, both from the financial and 
humanitarian aspects. To some extent, the two 
problems are interconnected, and from this point 
of view, the system adopted on the Reichsauto- 
bahnen of banishing pedestrians and _ cyclists 
altogether has much to commend it. As we have 
already suggested, however, there is no probability 
of this solution being adopted in this country on a 
scale which would appreciably affect the accident 
figures, and it is therefore reasonable to turn to the 
report to see what other steps are being taken to 
reduce the total. The result again is disappointing, 
for there is no hint of any new measures being 
taken, but merely of an extension of those which 
have already proved singularly ineffective on the 
criterion of the total number of fatal and non-fatal 
accidents. It is only fair to say, however, that 
we believe the most effective means of reducing road 
fatalities to be in the hands of the courts rather than 
in those of the Minister of Transport. It appears 
from the report that the measures lately taken by 
the Ministry mainly take the form of additional 
guard rails, traffic lights, refuges, and one-way 
streets; together with the provision of non-skid 
surfaces. It is stated that detailed investigation 
into the causes of road accidents has continued, 
but there is no indication that statistics based on 
the opinions of chief constables as to causation 
are being abandoned in favour of those based on 
the evidence of traffic experts. We have, on 
previous occasions referred to this question, and 
now merely draw attention to the difference between 
a typical road-accident investigation and that 
being conducted by the Minister’s own representa- 
tive into the Castlecary railway disaster. In the 
latter case, Sir Nigel Gresley was able to give very 
valuable evidence on the part played by the con- 
struction of the coaches, but we have yet to hear 
of a road accident investigation in which the opinion 
was sought of the designer of either the road or 
the vehicle. 

Although skidding is now only a minor cause of 
accidents, its elimination offers a definite means of 
reducing the total, and it is satisfactory to note 
from the report that every effort is being made to 
eliminate it entirely. Many streets in London 
originally laid with compressed asphalt have been 
provided with a non-skid surface during the year 
under review, and the use of large chippings with 
surface dressing, or the application of non-skid 
carpet coats, is general throughout the country. 
When dealing with the London Division, reference 
is made in the report to the fact that the guard 
rails erected for three miles along Commercial-road 
and East India Dock-road have not resulted, so 
far, in any material reduction in the number of 
accidents. The result of these rails has been, 
in fact, merely to alter the accident distribution, 
the accidents now occurring chiefly opposite the 
openings. The failure of such an obvious safety 
measure is to be deplored, and is difficult to account 
for other than on the grounds either that great 
carelessness is shown by the pedestrian in the proper 
use of the indicated crossings, or that the vehicle 
drivers refuse to recognise the prior right of the 
pedestrians at these points. If experience with 
the Belisha crossings is any guide, there is only too 
good reason to suppose that the fault is more 
frequently with the driver, and it is extremely 
difficult to understand why the Ministry, having 
devised a safety measure, should not take effective 
steps to see that both pedestrian and motorist 
follow the prescribed regulations. 

There can be little doubt that the failure on the 
part of all classes of road user to obey the regulations 
made for their own safety is one of the most prolific 
causes of accident, and from this point of view an 
investigation of an unusual character referred to 
in the report should prove of value. The investiga- 





tion was primarily undertaken with a view to 
obtaining reliable figures of traffic delays on four 
of the principal routes through London, and took 
the form of continuous traverses by a touring car 
during a six-day working week. The car ran from 
8 a.m. to 7 p.m. at a pace corresponding to that 
normally adopted by cautious and considerate 
drivers, and although the report makes no reference 
to the point, the observers must have accumulated 
much valuable information regarding delays and 
dangers arising from the improper use of pedestrian 
crossings and other safety measures. The chief 
point brought out by the investigation, as recorded 
in the report, is the low speed to which traffic is 
reduced across the inner zone of London, the average 
between Ludgate-circus and Commercial-road being 
only 5-85 m.p.h., and between Euston-road and 
lrafalgar-square, via Tottenham Court-road, 7-7 
».p-h. No mention is made of the time occupied 
in waiting for traftic lights to change, and it would 
be very instructive, although possibly quite imprac- 
ticable, to organise a series of investigations of 
this type in which the timing of the lights was varied. 
Although it might be assumed that the optimum 
timing had been very carefully worked out, the 
striking differences in the timing at different points 
where the traffic conditions are not dissimilar 
suggests that this is not the case, and the relatively 
rapid flow of traffic at, say, the intersection of Oxford- 
street and Charing Cross-road, as compared with 
that through Trafalgar-square, suggests that many 
of the intervals might be shortened with advantage 
to the driver and pedestrian alike. 








NOTES. 
TIMBER EXHIBITION. 


Tuart natural product, timber, shares with coal 
the distinction of having for long centuries been 
wastefully utilised,and though, unlike coal, the supply 
is not finite, shortage would develop if the older 
neglect and empiric methods of use were continued. 
Of the recognised purposes for which wood was 
used, only one of any importance, viz., shipbuilding, 
has ceased, but in its place there is a host of new 
applications, such as in the manufacture of paper, 
artificial silk, sugar, &c., which will increase rather 
than diminish. Fortunately, however, a realisation of 
the danger of depletion has been reached before it is 
too late, and we have on the one hand awakened 
attention to forestry for timber conservation and 
production and on the other scientific study of 
the economic use of wood and its preservation when 
so used. But, with all this, there is still a need for 
wider education to remove the long-established 
ideas that the material is plentiful and can be 
trusted to look after itself. The exhibition arranged 
by the Timber Development Association in con- 
junction with the Forest Products Research Labora- 
tory now open at the Science Museum, South 
Kensington, is, therefore, of real importance. The 
display, entitled the ** Timber Research and Utilisa- 
tion Exhibition,” is, considering the space available, 
remarkably informative and comprehensive, and the 
exhibits are arranged with that degree of skill and 
lucidity characteristic of the Science Museum 
authorities. It is impossible to review here all 
that is to be seen, but attention may be drawn to an 
excellent handbook entitled ‘“‘ Timber” and _ pre- 
pared by Mr. B. Alwyn Jay, M.A., which, published 
by H.M. Stationery Office at 6d. net, serves as a 
guide rather than a catalogue. Of special importance 
to the engineer are the displays relating to the 
diseases, fungal decay, insect attack, &c., affecting 
timber; the methods of seasoning, preservation 
and conversion by machine tools; and resistance 
to fire. The constructional exhibits are also of 
considerable interest, particularly those showing 
modern wooden house building and the large 
example of a Lamella roof in which no rafters are 
employed. The methods of testing timber are 
likewise very clearly displayed, and those showing 
the structure of different classes of wood and their 
physical properties should not be neglected. The 
exhibition was formally opened on Thursday, 
December 16, and will remain open until February 6, 
1938, lectures being given at 6 p.m. at the Science 
Museum on the first three Thursdays of January, 
1938. Application for free tickets for the lectures 


should be made to the Director. The opening 
ceremony was performed by the Rt. Hon. Lord 
Kennet of the Dene, P.C., supported by Colonel 
Sir Henry Lyons, D.Sc., Chairman, Science Museum 
Advisory Council, Sir Roy Robinson, O0.B.E., Chair- 
man Forestry Commission, Sir James Calder, C.B.E., 
and Colonel E. E. B. Mackintosh, D.S.0., Director, 
Science Museum. 

Tue Errect or Viscosrry ON WAVE-MAKING. 

When, in the discussion on a paper on “ Ship 
Wave-Resistance ” at the 1935 Spring Mecting of 
the Institution of Naval Architects, hope was 
expressed that the prediction of wave-resistance 
might eventually become almost as systematised as 
the calculation of stability, the author, Mr. W. C. 8. 
Wigley, M.A., found himself unable to endorse that 
optimistic view. From the results which he presented 
before the Institution of Engineers and Ship- 
builders in Scotland on November 30, however, in a 
paper on “ Effects of Viscosity on the Wave-Making 
of Ships,” it appears that Mr. Wigley himself has 
taken the matter forward by another stage. 
Observing that the wave-resistance in an assumed 
perfect fluid can now be calculated for any form 
having a surface that can be expressed mathemati- 
cally, within certain limits, and that, in theory at 
least, the methods of Weinblum enable the surface of 
any ship form to be expressed by an algebraic 
equation, he pointed out the need for some correction 
to allow for the interaction of viscous and wave 
motion, and to permit of a closer comparison between 
calculated wave resistances and those found by model 
experiments. Some advance had been made in cal- 
culating the central profile of the wave system caused 
by a moving form, but for a three-dimensional form 
with finite draught this had proved impracticable. 
In calculations of the frictional resistance of models, 
he had corrected the estimate by using the actual 
wetted surface, measured from the observed wave 
profile, in lieu of the wetted surface of the model 
when at rest ; but in the proposed viscosity correc- 
tion this, with certain other factors, was neglected, 
the process assuming that the frictional resistance 
of a model was the same as that of a flat plate of 
similar length, wetted surface and speed. The 
actual method does not lend itself to description in 
the brief space at our disposal, but the results were 
stated to be satisfactory when tested by comparing 
the measured “ circular C ” curve with the corrected 
curves obtained by calculation. With full models 
at low speeds, the improved agreement between 
the measured and the calculated curves was striking. 
With finer models, the improvement was less 
noticeable, indicating that the effect of viscosity on 
wave resistance was not serious. The improvement 
was least in models of very broad beam, a result 
which, the author considered, was probably due to 
the large angles made by the form with the plane of 
symmetry, and not to the effect of viscosity. The 
difference of resistance measured when an un- 
symmetrical mode] was moved in opposite directions 
was well reproduced in the calculated results. 


Cast STONE IN THE BUILDING INDUSTRY. 


The annual luncheon of the Cast Concrete 
Products Association was held at the Connaught 
Rooms, London, on Wednesday, December 8, under 
the chairmanship of Mr. A. C. James. It was 
followed by an address on “Cast Stone,” by 
Mr. Maurice E. Webb, F.R.I.B.A. The principal 
hindrance to the use of artificial stone, he said, 
was crazing, and though in actual fact this 
phenomenon did not interfere with the durability 
of the product, it must be guaranteed against. He 
understood that experiments had definitely proved 
that it could be stopped ; and when the results of 
this work had been translated into commercial 
practice he was sure that every architect would be 
greatly relieved. He considered that some of the 
cracking found in partition walls, floors, and ceilings 
was due to the cements and binding materials being 
too hard. Indeed, the more elastic the material 
was, the less was trouble likely to be experienced. 
Having spent so much time on the scientific and 
manufacturing sides of their subject, it was now 
time for the Association to consider the design side. 
Their material was not imitation stone, but concrete 





which could be given any desired surface without 
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any great expense. It could also be given any 
desired colour and texture, and in this connection 
it was curious that the rougher the wall the cleaner 
it looked. The ultimate of these cast 
products, indeed, as far as they were concerned with 
architecture and building and appearance, depended 
on a design of their own being developed for them. 
It would, in fact, depend on their standing for what 
they were, viz., an indestructible building material, 
capable of an immense number of uses and with a 
character and appearance of their own. He admitted 


success 


that this was a challenge to the first sentence of their | 


specification, but it was a matter on which as an 
architect he felt very strongly. In 
Mr. Webb said that he thought that as an industry 
they were not going far enough in the direction of 


display. At the Building Centre  cast-stone, | 
concrete roofing tiles and _ partition blocks | 
only occupied 250 sq. ft. compared with the 


1,500 sq. ft. taken up by bricks and tiles made of | 


clay. Again, other Associations, such as the Elec- 
trical Development Association, had consolidated 


their exhibits, whereas their Association’s exhibits | 


were scattered all over the building. The results 
were that the 80,000 people who annually visited 
the Centre would hardly that or 
concrete played any important part among building 


realise cement 


materials. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


\n ordinary general meeting of The Institution 
of Mechanical Engineers was held at Storey’s-gate, 
St. James’s Park, Westminster, on Friday, Decem- 
ber 17, the chair being occupied by the President, 
Sir John E. Thornycroft, K.B.E., who, after the 
routine business had been transacted, called upon 
Mr. F. H. Towler and Mr. J. M. Towler to present 
their paper for discussion. 


Hieu-Sreep Rectrrocatina PuMps. 
tecent Develop- 


Pumps,” 


This paper, which was entitled * 
in High-Speed Reciprocating 
reproduced in abridged form on page 725 of this 


1s 


ments 


issue. 
The discussion was opened by Mr. T. H. Sanders, 


who stated that he was connected with the laminated- | 


spring industry, in which presses, chiefly of the 
mechanical type, were employed for a variety of 
purposes. A defect of this type of press was that 
a tool or other part dropped into it by accident 
might cause a good deal of damage, as he had 
experienced, owing to the fact that the stroke was 
fixed. With a fluid press, on the other hand, the 
machine simply stalled when an obstacle was met 
with. Yet he would never have considered using 
hydraulic presses if the old accumulator system had 
necessary, on account of the considerable 
capital cost, cost of maintenance, and other dis- 
advantages. ‘The development of the self-contained 
plant operated by pumps, as described in the paper, 


been 


had, however, altered the case, and two or three | 


machines had been equipped with it, while as time 
went on, it was proposed to extend it to other 
of the where the slightest 
carelessness on the part of the operator might, 


machines press type, 


otherwise, cause complete wrecking. 
Mr. Sanders then illustrated his point by reference 


to the self-contained hydraulic spring-scragging 
machine illustrated in the paper. He had _ built 
two or three mechanical scragging machines, but 


there was always uncertainty as to their continued 
working. On one occasion an operator had dropped 
a hammer just as the mechanical scrag was coming 
down, the result being that the shaft was twisted 
and the machine generally wrecked. The hydraulic 
machine in the paper had the valuable feature of 


a spring drawback which enabled the work to be | 


placed horizontally, a necessity when dealing with 
laminated springs, and the valve gear was very 
simple, approximating so closely to the standard 
steam scrag that an operator accustomed to the 
one could easily handle the other. It was clear 
from the illustrations in the paper that small helical 
springs had been used for the return of the pump 
rams. It was interesting to find that the authors 
had kept the working stresses on the helical springs 
down to about 12 tons per square inch, and he 


conclusion, | 


GIN 
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| would expect the pumps to run for about ten years 
| without any maintenance whatever. Most of the 
| trouble from breaking of helical springs in confined 
| spaces arose from designers expecting too much. 
| It should be borne in mind that any class of steel 
|} used in such a spring should have the deflection 
related to the cubic capacity of the steel in such 
| @ way as to impose only a reasonable stress. 

Mr. H. R. Lupton, M.C., said he was particularly 
interested in the paper, as he had at one time been 
associated with a somewhat similar hydraulic pump, 
though the design had not been pursued to complete 
success. One point in connection with it might, 
however, be of interest. In the pump shown in 
Fig. 5 of the paper, the rams bore directly on the 
ball-bearing eccentrics, and there was therefore line 
contact with rolling motion across the ram face. 
In the pump he had just referred to they had tried 
to eliminate this by putting in a small element 
which was virtually a connecting rod, and gave 
surface pressure to line pressure. 
| Mr. Lupton showed a lantern slide of the arrange- 
ment, and then discussed at some length the 
questions of slip and volumetric efficiency. Taking 
the variable-stroke pump shown in the paper, it 
seemed to him that working perfectly with an oil 
pressure of 2} tons per square inch, it could not 
have a volumetric efficiency of more than 96 per 
cent., allowing a 2 per cent. reduction in volume, 
as the oil was compressed before delivery. He also 


as opposed 


dwelt upon the questions of cavitation and leakage, | 


and concluded by endorsing the authors’ views 
as to the desirability of using self-contained motor- 
driven plants in which the varying demands for 
power were made upon the electrical grid, rather 
than stored local energy such as that provided by an 
accumulator. 

At this point, the President permitted Mr. J. M. 
Towler to reply to some of the points raised. Mr. 
Towler said that the question of pseudo-connecting 


rods had been considered in their design, but it | 


had been finally considered that, in view of the 
complications entailed, the matter was not worth 
following up. Line contact had caused no trouble, 


and loads of the order of 3 tons had been carried | 
by line contact and rolling motion with no percep- | 
Actually the rate of revolution of the 


tible wear. 
rolling face was small, being something like one- 
tenth of the total speed of revolution, and the maxi- 
mum was obtained on two occasions only of the 
stroke. In speaking of volumetric efficiency in the 
paper, this was calculated on the original volume of 
the oil pumped, no account being taken of its 
reduction of volume when compressed. It would 
appear that Mr. Lupton, in working out the volumes, 
&c., had assumed that the drawings in the paper 
were to scale, whereas they were, in general, only 
| diagrammatic. 
as being guaranteed in the paper, viz., 97 per cent., 





6,000 Ib. per square inch, and was based on the 
| original bulk of the oil. 
Mr. Williams, the next 


was present to represent 


speaker, stated that 


| he Mr. W. B. Challen, 


}and then went on to say that, in spite of what had | 


been said about the mechanical press, it seemed to 
him that a very good case could be made out for it. 
The hydraulic system,. whether an accumulator 
system or independent pumps were used, seemed to 
imply a transmission of power-generated impulses, 
|and it could be held to be more logical to cut out 
the energy in a more direct 


| transmission and to usé 
| fashion, as, for instance, 
crank. 
| effect of the crank and pitman, when the crank 
had very nearly reached the bottom dead centre, 
resulted in a slide velocity inversely proportional 
to the load capacity, and this gave a good mechanical 
efficiency just where it was wanted. The toggle 


in a press having a single 


action seemed particularly advantageous in such | 
In a crank-operated press such as | 


| work as coining. 
|that used, for instance, in the first operation in 
| the making of a cartridge case, the speed was as 
| 
| cuts per stroke, giving a total of 800 cuts per minute. 
| Moreover, the machine not only operated two slides, 


| ons . 
| but auxiliary motions, such as feed reelers and | 


|scrap winder, or alternatively, the scrap cutter. 
This gave a service it would be difficult for a 


The volumetric efficiency spoken of | 


was taken at a pressure of between 5,000 Ib. to| 


In such a mechanical system the toggle | 


high as 400 strokes per minute, and there were two | 


j 

hydraulic press to emulate, and it seemed to him 
that, even granted that the hydraulic press had 
a field of its own, that field was limited. The 
question of economy of current should be examined. 
There were some pressing industries, chiefly concerned 
in the production of very small parts, in which a 
continuous stream of material passed through the 
machine at a high rate of speed, and the interposition 
of hydraulic transmission would hardly seem to be 
economical there. 

Captain W. P. Digby was of opinion that, although 
the authors’ advocacy of the self-contained press 
drive was consistent with modern engineering prac- 
tice, being parallel, for instance, to the individual 
| motor drive of machine tools, it would be wise to 
| consider other aspects of installing the plant than 
| that of quick erection of the press and rapid connec- 
|tion of the feed cable, for there were often such 
| difficulties as there being no spare ways on thi 
| nearest distribution board, or the cables to that 
board being already overloaded. He would have 
| liked to have seen some figures for the mechanical 
| efficiency of the pump. He wondered if the authors 
| had considered the possibility or practicability of 
| applying their type of pump to other uses than that 
| of press work, for example, as feed pumps in modern 
| high-pressure boiler plants. Engineers had, further, 
| to deal sometimes with oils of a very high viscosity. 
It would be interesting if some information could 
be given as to the effect of viscosity on the volumetric 
efficiency figures. 
| Mr. L. St. L. Pendred, C.B.E., past-President, 
| said that a difficulty in connection with high-speed 
| pumps of this type seemed to him to lay rather in 
getting the oil into the pump cylinder, and he felt 
| that some information would be interesting as to 
the way in which the design of the suction valve 
which did not look of a streamline character—had 
| been arrived at. Presumably, it was a compromise 
between manufacturing convenience and strength 
to carry heavy loads, so as to give free admission. 
On the economic aspect of the question between 
jaccumulator systems and _ self-contained pump 
| systems, he thought some comparative data might 
have been given. The accumulator had, generally, 
a pump working in a casual and slow way, and 
therefore presumably not expensive, and there was 
a constant supply of oil to all the machines. In the 
self-contained system, each machine had its own 
pump, probably rather expensive as it had to be 
very well made, and in addition a motor with 
}attendant switchgear, &c. It would have been 
useful to have had some figures showing the cost 
per piece of work produced in both systems. 

Mr. A. Roebuck, chairman of the Yorkshire 
Branch, commenting on the 5,000-ton self-contained 
press referred to in the paper as having been erected 
|in the United States, said that it should not be 
|overlooked that a 7,000-ton hydraulic press had 
been at work for some years in Sheffield. This 
press was operated directly, without an accumulator, 
by a set of three-throw pumps driven by a 2,500-h.p. 
motor, and had a penetration speed of 2 in. pet 
second when at full power. The authors had been 
rather severe on the accumulator. For compara- 
tively small units there might be some force in their 
| strictures, but there was still a case for the accumu- 
lator for very large units, certainly with the air- 
loaded accumulator. This type of apparatus he 
had seen, for example, running five or six presses, 
ranging from 500 tons to 1,000 tons, on the drawing 
and piercing of car bodies, working at a penetration 
speed of 17 in. to 18 in. per second. Accumulator 
pressures of 1,500 lb. per square inch had been 
| referred to as a maximum. He had seen accumu- 
lators driving quite a number of 1,000-ton presses 
at 3,000 lb. per square inch, and provided the 
shock-absorbing mechanism was kept in order, the 
results were satisfactory. The remarks as to the 
wastefulness of the accumulator needed revision. 
On big plants, waste of pressure water was prevented 
by using filling water at a lower pressure. 
| Mr. Fraser also commented on the publicity given 
to the American press. Larger presses were made 
| in this country, and a number of powerful individual 
units were at work. The accumulator system was 
generally rendered inadvisable when an attempt was 
made to distribute the power too widely. 

Mr. C. W. J. Taffs, M.Sc., then read a communica- 
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tion from Mr. Charles Day, M.Sc.Tech., past- 
President, who, after appreciation of the technical 
character of the paper, described a variable-stroke 
three-throw plunger pump which he had developed 
for the hydraulic operation of the sliding carriages 
of lathes and boring machines. The pump, the 
construction of which was illustrated by a lantern 
slide, had the rams arranged vertically and spring- 
returned. The pressure stroke was effected by a 
lever pressing on, but not attached to, each ram. 
The lever was connected to a crank at one end, 
and at the other to a fixed point by an oscillating 
rod, both connecting rods being of the same length. 
The lever was capable of movement in the direction 
of its length, so that its fulcrum, which was the end 
coupled to the oscillating rod, could be varied in 
position relatively to the centre line of the ram. 
Thus, when the oscillating rod was swung to its 
extreme backward position, the stroke of the rod 
approximated to that of the crank, while when it 
was in the extreme forward position, the ram 
movement was virtually zero, although the crank 
stroke remained unaltered. The rotating shaft and 
the oscillating rod worked in separate chambers 
holding oil, and the levers were above the oil level, 
so that aeration of the oil from churning was avoided. 
The design had proved very successful, and easy 
control of the carriage, both as to direction and rate, 
was obtained, the latter being variable from zero to 
speeds of from 25 in. to 30 in. per minute. Later 
designs, however, had been modified so that the 
pump and operating mechanism were suspended 
from the oil tank cover, and there were thus no 
holes or pipe connections below the oil level and 
the pump was more readily accessible. The 
hydraulic operation of machine tools was advan- 
tageous in that the carriage ram could be placed 
directly under and not far from the cutting tool, 
so that twisting forces were eliminated and greater 
accuracy of cut secured. Chatter was reduced, as 
small toothed gears were absent and control was 
easier and more rapid, while old machine tools 
could be much improved at small cost. 

Mr. Daniels referred to his early association with 
the Gutermuth three-throw pump mentioned in 
the paper, and still in existence. These worked 
with a mean suction speed occasionally as high as 
20 ft. per second, almost that of the authors’ smaller 
pumps. The speed of rotation was up to 450 r.p.m. 
for pumps of up to 3-in. stroke ; with 10-in. stroke 
pumps having a capacity of 50,000 gallons per 
hour, the speed was about 180 r.p.m. The volu- 
metric efficiencies were in the region of 96 per cent. 
to 98 per cent. The valve was a strip of thin 
tempered bronze with a thickened face over the 
seat. The thin portion was coiled, at one side, in 
a spiral of two or three turns, the free end of the 
spiral fitting in a groove in a central shaft. This 
shaft could be turned to adjust the pressure on the 
seat in order to suit the work, this pressure being 
determined not by its weight, but by the force of 
the coiled spring. The water stream was at a 
fairly acute angle to the valve face, and the valve 
was open when the piston was at its maximum 
speed. As the crank approached the dead centre, 
the valve was practically closed. The valve 
enabled high speeds to be used and high volumetric 
efficiencies to be secured. 

Dr. Gough said he was pleased to see the illus- 
tration of the universal type of testing machine 
given in the paper. This kind of machine had 
been developed considerably abroad, and he 
imagined that the authors’ pump had contributed 
to its being produced over here. He then asked 
if the authors thought their pump would be suitable 
for a particular case in which the fluid pressure 
could be varied from zero to 20 tons per square inch, 
and back again at the rate of 1,500 cycles per 
minute. 

The President, in calling upon the authors to 
reply, observed that there seemed to be separate 
fields for the accumulator and the self-contained 
plant, as indicated by the discussion. 

Mr. J. M. Towler, in a brief reply, to be extended 
later, dealt with some of the points raised. The 
pumps were not relatively expensive, as so much 
power was got into such small space, and the 
foundations for the plant were less. The question 
of the crank press versus the hydraulic press came 


up chiefly when the matter of ram loads and speeds 
were comparable. They had no definite figures as 
to mechanical efficiency. The shape of the suction 
valve had been arrived at empirically. They had 
not so far contemplated employing the pump for 
other purposes than supplying a press. The last 
question put was rather outside their field, as they 
were interested mainly in standardised units. 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


Tue Society of Glass Technology held its inaugural 
meeting on November 9, 1916, in Sheffield, and on 
Tuesday and Wednesday, November 9 and 10, 1937, 
celebrated its coming-of-age by a number of functions 
in the same city. The proceedings opened on the 
Tuesday, with luncheon at the Grand Hotel, under 
the chairmanship of the President of the Society, 
Professor W. E. S. Turner, O.B.E., D.Sc. The toast 
of “‘ The Society of Glass Technology ’’ was proposed 
by Dr. A. W. Pickard-Cambridge, Vice-Chancellor of 
the University of Sheffield, and was supported by 
Professor Dr. Gustav Keppeler, representing the 
Deutsche Glastechnische Gesellschaft, and Mr. S. B. 
Bagley, J.P., on behalf of the British Glass Industry. 
During the afternoon, by invitation of the Glass 
Research Delegacy of the University of Sheffield, 
members of the Society participated in a number of 
ceremonies at Elmfield, the future home of the Depart- 
ment of Glass Technology, Sheffield University. As the 
inaugural meeting of the Society was held in the 
Chemistry Lecture Theatre of the University of 
Sheffield, at 6 o’clock, on November 9, 1916, the same 
place and hour were chosen as the venue for the pre- 
sentation of Professor Turner’s Presidential Address, 
entitled “‘ Twenty-One Years.” The day’s proceedings 
terminated in the evening with an informal dinner at 
the Grand Hotel. On Wednesday, November 10, 
two technical sessions were held in the Applied Science 
Department of Sheffield University. Abstracts of the 
papers which were presented follow :— 

“Compositions and Properties of the Chief Types 
of Commercial Glasses.”” By Professor Dr. G. Keppeler. 
The paper stated that formerly glass manufacturers 
were compelled to employ glass compositions of high 
lime and low alkali contents, because of the expensive- 
ness of soda ash and sodium sulphate. Wherever 
possible, natural raw materials were utilised. With 
the introduction of automatic machinery in bottle and 
sheet glass manufacture, these compositions were no 
longer suitable on account of their high melting tem- 
perature and great tendency to devitrification, and 
it was necessary to employ more alkali and less lime in 
the composition. This decreased the durability of the 
glass, which, however, was still sufficient for containers 
in general. The Mylius classification of chemical resist- 
ance, together with durability results obtained by the 
powder method, permitted the durabilities of soda-lime 
silica glasses to be predicted. The conclusions agreed 
well with the durability results obtained by other 
workers for containers of different alkali contents. 

“The Adherence of Aluminium to Glass and its 
Technical Applications.”” By Dr. Bernard Long. Under 
certain conditions, said the author, glass surfaces were 
readily metallised by spraying with aluminium. The 
metal coating was tenaciously held by the glass. Pre- 
ferably, glass to be metallised should be toughened 
to resist the chilling action of the blast from the 
spraying gun. The reflecting power of aluminium- 
coated glass enabled it to be utilised in adverse weather- 
ing conditions, for example, for mirrors at cross roads, 
and for pavement lights. Hollow glass bricks coated 
on the inside with aluminium reduced the radiation 
losses obtained with the untreated bricks. Aluminium 
resistances on glass, in the form of strips sprayed 
in a zig-zag manner, made efficient glass radiato's, 
while floor blocks, coated with aluminium and forming 
a continuous electrical connection, enabled heated 
floors to be used in offices and other rooms, the power 
expended being approximately 1,200 watts per 8 square 
metres. 

“The Statistical Expression and the Improvement 
of the Output of the Production of Pressed Glass.” By 
Professor J. A. de Artigas. The application of statistics 
to the control of the quality of production had, the 
speaker said, already been introduced in many indus- 
tries, but the statistical control of the standard produc- 
tion and systematic methods for the improvement of 
the output were applied only by the statistics offices of 
a few of the larger industries. In the case of a glass- 
works, where production was continuous, there were, 
of necessity, variations due to the different staffs 
working in the different shifts. Besides these varia- 
tions, it was necessary to take account of the fluctua- 
tions, more or less, and also the quality of the raw 
materials. By the aid of statistical methods, those 
variations or irregularities, due to the manufacturing 





processes, could be divided with a known degree of 





precision into different groups, and variations due 
to the normal random distribution appropriate to the 
industrial process itself separated from the remaining 
variations which could be imputed to various syste- 
matic causes. The statistical methods employed must 
take account of both quantity and quality, and for 
each of these the work must be carried out in three 
sections, (a) the collection of data, (b) statistical treat- 
ment, and (c) interpretation of the results. 

“The Viscosity of the Soda-Silica Glasses and its 
Bearing on their Constitution.” By Dr. Eric Preston. 
The paper dealt with experiments employing a rotating 
cylinder apparatus, in which the inner and outer 
cylinders were of platinum, viscosities at high tempera- 
tures could be determined down to one poise. The 
relationship between viscosity and composition at any 
temperature was not a continuous one. There was a 
sharp break in the region of the sodium disilicate com- 
position giving a pronounced minimum at this point in 
a manner exactly analogous to that found by C. H. 
Herty and co-workers in the CaO-SiO, system. These 
findings indicated that the vapour-pressure of volatili- 
sing alkali would be less on either side of the disilicate 
composition, in agreement with the fact that the vapour 
pressure of any substance was lowered by the presence of 
materials in solution. Two systems were thus obtained, 
namely, an S-shaped viscosity-composition curve be- 
tween SiO, and Na,O0.2Si0,, and a curve showing a 
maximum near to 35 per cent. Na,O between Na,0.2Si0, 
and Na,O.SiO,. The curve for this latter system was 
analogous to that for water-acetic acid, the viscosity- 
composition curve showing a pronounced maximum at 
80 per cent. acetic acid. The effect of dentrification was 
investigated, and the conclusions were discussed in the 
light of recent research on these glasses. It could not be 
doubted that above the liquidus temperatures the 
compound Na,0.2Si0, was still present in the liquid 
state. Further, it was fundamentally erroneous to 
assume that the liquid phase was simply a mutual 
solution of Na,O and SiO, when compounds were 
present in the solid condition. 

“The Nature of Glass.” By J. E. Stanworth, M.Sc. 
The author stated that on the basis of the theories of 
J. D. Bunce, and A. G. Ward on the liquid state, an 
examination had been made of the viscosity changes in 
glass at temperatures between room temperature and 
the founding temperature. The increase in the factor B 
in the equation 7 = AeB/RT as the temperature fell 
below the founding temperature could be simply ex- 
plained by a decrease in average co-ordination number ; 
by the co-ordination number of a molecule was meant 
the number of its immediate neighbours. A study of 
the viscosity temperature curves for stabilised glasses 
simplified the problem. The difference in the form 
of the B-T curves for stabilised and unstabilised glasses 
was not due to a difference in structure, but to the fact 
that time was necessary to reach an equilibrium value 
of average co-ordination. It was concluded that when 
the viscosity had increased sufficiently with falling 
temperature, further co-ordination change was impos- 
sible and B ceased to increase. In this range, a gradual 
** local freezing ’’ began, which meant that the particles 
over a small volume ceased to be capable of relative 
movement. This should result in a decrease in B with 
further fall in temperature, and this result was actually 
found by W. Hanlein and M. Thomas for a silicate 
glass and by G. S. Parks and J. D. Reagh for a glucose 
glass. 

“Temperature Relationships ; Their Bearing on the 
Nature and Constitution of Glass.””’ By Dr. E. Seddon. 
The main objects of this paper were (1) to relate the 
change of such physical properties of glasses as vis- 
cosity, &c., with temperatures ; (2) to co-ordinate, one 
with the other, these physical properties ; (3) to draw 
conclusions regarding the nature of glass, using for 
comparison substances other than glass, such as 
metals, certain of the aliphate alcohols, and water, 
concerning the structures of which substances some- 
thing was already known. The glasses investigated 
ranged from the elementary glass selenium to fused 
boric oxide and silica, sodium borate and soda-silica 
glasses, and the complex soda-lime-silica glasses pre- 
viously examined. In addition, the organic glass glucose 
was included. Values of e (the energy of cohesion), 
based on experimental data for the above glasses, 
decreased with rising temperature from a high value 
to two limits according to whether high SiO, or high 
B,0, contents were present. This supported conclu- 
sions drawn from X-ray diffraction photographs on the 
structure of glass. Of the comparison materials, mer- 
cury, benzene and carbon tetrachloride gave e values 
independent of temperature ; molten metals and some 
salts gave an increased energy of cohesion with rising 
temperature. Increasing length of the carbon spirals 
in the alcohols could be related to increasing values of e. 
Water with its tetrahedral grouping of H,O molecules 
gave supercooling in a similar manner to glasses, of 
which the silicate type contained tetrahedral groups of 
Si and O ions. Estimations of the number of particles 
(ions, atoms or molecules) per unit volume could also 
be made from experimental data, which for glasses 
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decreased rapidly, indicating the formation of pro- 
gressively larger clusters of particles, with falling 
temperature. For the organic glass, these clusters were 
relatively of much greater size. While mercury showed 
no such tendency, water showed the effect of cluster 
formation, but to a less extent than the glasses 
examined 


THE ELECTRICAL RESEARCH 
LABORATORIES OF MESSRS. 
C. A. PARSONS AND COMPANY, 
LIMITED. 


As the first builders of turbo-alternators in the world, 
Messrs. C. A. Parsons and Company, Limited, Heaton 
Works, Neweastle-on-Tyne, have always realised the 
importance not only of systematically controlling the 
quality of all the materials used in the construction of 
their machines, but of carrying out investigations with 
progress. The firm has 
maintained its own electrical testing and 
research laboratories since its earliest days; and the 
value of the work carried on in these establishments, 
which has, 





a View to ensuring further 
therefore 


of course, gone on continually increasing, 
better exemplified than by mentioning the 
developme nt of the high-voltage alternator. 

In recent years the range of electrical 
ipparatus manufactured by the firm and the more 
onerous conditions imposed by higher generation and 
transmission voltages have increased the responsibilities 


cannot be 


yvreater 


of the electrical research de partment and have neces- 
sitated the provision of improved facilities for their 
work An entirely new building has therefore been 
recently erected at Heaton, an important feature of 
which is an indoor high-voltage laboratory in which 
tests can be carried out at pressures up to 1,000,000 
volts. This is housed in a two-storey building the 
walls of which are of brick throughout, no steel being 
employed, both in order to avoid magnetic disturbance 
of the instruments and as a safety in 
connection with high-voltage work 

with central and wall 
direct-current 
The work 
consists of 


measure of 


The laboratory is equipped 
both 
supplies are available at numerous points 


benches, and alternating an 


carried out in this laboratory mainly 


researches into the electrical and magnetic properties 
materials and into their 
example, 
undertaken into the 
micanite used for insulating con 
In the past the only means of determining 
such insulation was sound was to measure 
ind to subject it for a short 


of various constructional 


behaviour under service conditions For 


close investigation has been 
properties of the 
ductors 
whether 
its electrical resistance 
time to a voltage in excess of normal At present 
these tests, which do not ensure freedom from subse 
quent trouble, are supplemented by accurate measure 
ments of the internal dielectric loss and power factor. 
These measurements are carried out by a high-voltage 
Schering bridge, of which there are two in service 
One is kept in the determining the 
characteristics of insulating materials under various 
conditions of voltage and temperature, while the other, 
which is portable, is employed for testing the insulation 
of completed alternator stators and transformers. The 
former can be seen in Fig. 1. while the latter is illustrated 
in Fig. 2, The upper 
floor of the research building is mainly employed for 
automatK 
voltage regulators and other similar equipment, and 
for the calibration of the electrical instruments used 
in the works 

The high-voltage laboratory is a single-storey brick 
building 50 ft. high, having a floor area of 1,600 aq. ft 
It is served by the system 
of the 
stators and transtormers, can be 


laboratory for 


being used for testing a stator. 


the development and testing of relays, 


standard yauge railway 
articles, such as large 
brought inside and 
The equip 
ment includes plant generating up to 500,000 volts, 
both at normal frequency and under impulse condi 
tions This pressure is now being raised to 1,000,000 
volts The however, 
for the testing of generators and transformers where 
the working pressure does not exceed about 80,000 
volts 
Such 


works, so that heavy 


tested without removal from the wagons 


former pressure is, adequate 


liable to voltage surges of con 
siderable magnitude, which are caused by switching 
or lightning. For the safety of the plant connected 
to the lines it is essential that it should be capa 
ble of withstanding the highest surge voltage per 
mitted by the line insulation. In other words, the 
plant must be undamaged by voltage surges of sufficient 
magnitude to cause the line insulators to flash over. 
The most conclusive proof that a machine is surge- 
proof is to submit it to an impulse voltage in excess 
of the highest it can encounter in service. 

\ high-voltage impulse generator was installed 
several years ago at Heaton, for carrying out such 
tests, but the subsequent rise in commercial voltages 
has necessitated the provision of a plant of greater 
capacity and, as space for this was not available on 
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Fio. 2. 


the original site, the present 500,000-volt generator 
was put down in the high-voltage laboratory. A 
view of the interior of the laboratory, showing this 
generator, appears in Fig. 3. It was designed and 
constructed by themselves, and 
consists of a nine-stage condenser bank, each stage of 
which has a capacity of 0-25 microfarad, as shown 
diagrammatically in Fig. 4. The condenser units | 
are oil-immersed and the plates are separated with oil- 


Messrs. Parsons 


PorTABLE ScHeERING BripGe 1n SHOPs. 


impregnated paper. The units are connected in the 
usual Marx circuit and can be charged up in parallel 
to a direct-current potential of 70 kV by means of a 
valve rectifier, which is connected to a high-voltage 
transformer. When charged, the condensers discharge 
automatically in series through inter-stage spark gaps, 
thus creating a momentary potential up to 500,000 
volts between the terminals of the generator. The 
wave shape can be varied to meet the requirements 
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IMPULSE GENERATOR AND SPARK GAPS. 


Fig. 3. 


f any particular test by suitable inductances and | AEROLITE SYNTHETIC GLUE. 
resistances, 

The impulse voltage is measured by means of adjust- A synxtuetic glue, known as Aerolite, which, it is 
able spark gaps, which are provided with spheres of | claimed, is specially suitable for use in the construction 
spun brass. The large spark gap shown in Fig. 3 is|of aircraft and airscrews, has been developed by 
wranged horizontally at a height of 30 ft. above floor | Messrs. Aero Research, Limited, Duxford, Cambs. 
level in order to leave the maximum amount of floor | Brittleness, which has been one of the chief dis- 
space available for tests. The spheres are each 1 m.| advantages of synthetic glues, has been avoided in 
in diameter and are rotatable on ball bearings, so that | Aerolite, so that a mass of the latter which has been 
all parts can be cleaned from a travelling carriage. | allowed to solidify can be thrown on to the floor with- 
The left-hand sphere is adjustable horizontally by an| out disintegrating. The new glue is a liquid con- 
electric motor, the setting of the gap being indicated on | taining only a very small percentage of water, and 
a large illuminated dial which is fixed on the wall of | before use a hardener is added. The mixed glue is 
the building. Two 50-kVA_ series-connected trans- | then applied to one of the surfaces to be joined and the 
formers are provided to give an output peak voltage|two parts are then clamped, screwed or bradded 
if 750,000 volts for power-frequency tests. | together in the usual way. 

The whole of the high-tension plant is operated from | glue is kept as cool as possible, but when the parts have 
a control panel, which is installed on an overhead | been joined the rate of setting is greatly accelerated 
gallery running along one wall. This gallery, from| by the application of a moderate temperature. For 
which a clear view of everything in the laboratory is | example, at a room temperature of 60 deg. F. the glue 


obtainable, is enclosed by an earthed screen of expanded | being applied will remain usable for about five hours | 


- oe ne - ~ ns : 
metal and is sufficiently large to enable a number of | and glued joints will set overnight. At 195 deg. F., 


persons to witness the tests in safety. All doors | however, which is the temperature generally used in 
giving access to the test bay have to be closed and plywood construction, the glue will become dead hard 
electrically locked from the control panel before the | in five minutes, and any intermediate hardening time 
high-voltage plant can be put into service. can be obtained by selecting a suitable temperature. 
The wave shape of the impulse applied to the appa-| The small water content of Aerolite glue renders it 
ratus under test is recorded on a high-speed cathode-ray | easy to obtain a smooth outer surface on plywood- 
oscillograph, which is also used for investigating the | covered components, and another advantage claimed for 
phenomena which occur during the moment of discharge. | it is that it is completely immune from the attacks of 
This instrument is of the Finch cold-cathode type, and | fungi and moulds, which attack natural glue, under 
was designed by Messrs. The Cambridge Instrument | favourable conditions, in this country, as well as in the 
Company, Limited, specially for impulse testing work. | tropics. The makers state that Aerolite synthetic 
It is housed in a screened room to avoid disturbances | glue will withstand immersion in water almost in- 
by stray magnetic fields. The oscillograph is it |e Test pieces subjected to this treatment 





to the impulse generator by an air-spaced cable 100 m. | show a gradual fall in strength, but this is thought 
long, this length being necessary to delay the arrival | to be due to deterioration of the wood. Under normal 
of the impulse until sufficient time has elapsed for | conditions of use the strength of Aerolite glue is said 
the beam to be untrapped and set in motion across | to exceed the shear strength of any wood. 

the viewing screen or photographic plate. Parts on which there is any oil or grease cannot 


During application the | 
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| be joined with this glue, and the fact that tests have 


shown that a cold-setting glue is more affected from 
this cause than a hot-setting one is a point in favour 
| of the latter. The glue is not in itself a filler, although 
mixed with plaster or Tripoli silica it can be used as 
such; effective joints can only be made when the surfaces 
are in good contact. The magnitude of the pressure 
applied to a joint is immaterial so long as it is sufficient 
to ensure uniform contact ; excessive pressures, exceed- 
| ing say 200 lb. per square inch, should not be employed 
| as they tend to reduce the strength of the joint. The 
|makers mention that any trace of soap, soda, casein 
or other alkaline substance will prevent the setting of 
the glue and must be avoided. 

In conclusion, it may be stated that the glue is 
approved by the Air Ministry for use in the construction 
of aircraft in accordance with the Air Navigation 
Directions and Air Ministry Form 705. Cheaper 
| grades of Aerolite glue are available, which can be mixed 
with flour paste if desired and still retain the advantages 
of rapid setting and freedom from attack by fungi. 





FLEXIBLE UNDER-WATER MAINS. 


Tue difficulties of laying submerged water mains 
have led to many ingenious forms of construction and 
methods of installation, but still remain such as to 
cause such work to be avoided when possible. A system 
has, however, been introduced by Messrs. Siemens 
and Halske A.G., Berlin, in which, instead of the usual 

| steel or iron pipes, an armoured flexible lead pipe is 
employed, in sizes up to 11 cm. internal diameter. 
The pipe is built up like an armoured submarine 
cable, the interior lead pipe being protected by com- 
pound paper and asphaltic jute, and armoured by 
wound flat wire, again protected on the outside. The 
armouring does not prevent advantage being taken 
of the flexibility of the interior lead pipe, but serves 
to protect the latter from damage from anchors, 
&c., under water. The pipe can be coiled on a drum 
and laid by being paid out over the end of a barge 
moved across the channel, much in the same way as 
an ordinary electric cable would be handled. We 
| understand that in one case a length of 325 yards has 
| been laid in a depth of 8 fathoms in a matter of minutes 
| only, interference with navigation thus being reduced 
|to a minimum. 

| Submerged pipes are, of course, commonly laid in 
trenches excavated for them beforehand, and then 
covered or allowed to silt up, in order to protect them 
from damage. The flexible main now under con- 
sideration can be handled in the same way if desired, 
but an ingenious form of hydraulic head for use in 
| this work has been introduced by Messrs. Siemens and 
| Halske. This consists of a bent trough in which the 
| flexible pipe is laid, and on the underside of which 
|are a number of jets supplied with water under con- 
| siderable pressure. The appliance is drawn along the 
| bottom, and the action of the hydraulic jets causes it 
| to work into the mud or sand, carrying the pipe with 
it. As the operating barge is moved forward the 
jets excavate a trench in which the pipe is left, to be 
subsequently silted over. The water pressure employed 
is 75 lb. to 80 lb. per square inch, and under suitable 
conditions the pipe will be laid at a depth of 12 ft. 
or so below the normal bed. This form of pipe is 
equally suitable for oil, gas, &c., as well as for water. 

















Tue FounDER oF THE P. anp O.: Erratum.—By a 
slip, the name Duffus, quoted by Engr. Captain E. C. 
Smith, O.B.E., in his letter on page 693, ante, was 
unfortunately spelt with a W instead of a TD. 











LABOUR NOTES. 


Rerresentatives of the Shipbuilding Employers’ 
Federation and the Confederation of Engineering and 
Shipbuilding Unions met in a preliminary conference 
on Friday, last week, to review the state of the industry 
in relation to the desire of the workers that considera- 
tion should be given to the question of an early increase 
in wages. Mr. W. Westwood, the president of the 
Confederation, spokesman for the trade unions, referred 
to the improvement which, he said, had taken place 
in the state of the industry, and claimed that the 
workers were entitled to share in that prosperity. 
Mr. F. C. Pyman, the president of the Employers’ 
Federation, in the course of his reply, stated that the 
case of the unions would be given full consideration 
ind that the whole position would be reported to the 
Central Board of the Federation at an early meeting. 


On the adjournment of the conference, the trade 
union representatives submitted a formal claim for an 
advance of 6s. per 
week to plain time workers and 2} per cent. for each 
lx. to pieceworkers ; (6) holidays with pay (c) con- 
solidation of bonus into wages; (d) apprentices, boys 


early meeting to discuss (a) an 


ind youths 


Discussing the question of workmen’s compensation, 
the writer of the editorial notes in the December issue 
of Man Vetal, the organ of the Lron and Steel 
Trades Confederation, says : Courts up and down 
the country are awarding compensation running into 
thousands of pounds to dependents of those killed on 
the streets, but for those killed at work, a beggarly 
600/. is still the maximum allowed under the Work- 
men’s Compensation Act. Compensation for street 
accidents does make some attempt to relate the repara- 
tion made to the loss sustained and shows some regard 
for human values. On the other hand, that paid under 
the Workmen’s Compensation Act is shot through and 
through with the old poor law conception of * starve 
them when they are idle, so that they will be forced to 
return to work ’,” 


and 


In the course of a reference to the same subject in 
the December issue of The Record, the organ of the 
lransport and General Workers’ Union, Mr. Ernest 
Bevin says :—‘* Notwithstanding the success which 
may be achieved under the present Acts by constantly 
lighting the employers and the insurance companies, 
every body knows the horrible suffering and impoverish- 
ment which arise from the devastating effect of acci- 
dents in industry. Those of you who have met with 
accidents know that with the present cost of living, 
even if you were entitled to receive the maximum 
umount of compensation—30s, per week—it is not 
sufficient to maintain your families and enable your 
wives or mothers to give you the kind of nourishment 
necessary to get you well and back to work again. 
In the case of fatal accidents, even if a dependent 
family is entitled to the maximum amount of 6001. 
and, in this case, there must be a widow with young 
children under the age of 15 years—how long does such 
an amount last ? Assuming expenses on the basis of 
the unemployment pay scale—which, goodness knows, 
is alarmingly low—that sum can only last the family 
a few years. Yet this is all the liability which industry 


has been asked to undertake. How much is left to 
maintain the widow after she has brought up her 
family Usually it has all gone before the children 


are able to contribute to the support of their mother.” 


The Ministry of Labour Gazette states that among 


persons insured under the general scheme of unemploy- | 


ment insurance (including the special schemes for the 
banking and insurance industries) the percentage 
unemployed at November 15 was 11-0, as compared 
with 10-2 at October 18. Among persons within the 
agricultural scheme, the percentages were 5-0 at 
November 15, and 3-4 at October 18. For both schemes 
combined, the percentage for November 15 was 10-7, 
as compared with 9-9 for October 18. On a compar- 
able basis, there was a decrease at November 15, as 
compared with November 23, 1936, of about 0-6 in 
the percentage unemployed among persons within the 
general scheme, but an increase of about 2-5 among 
persons within the agricultural scheme (exclusive of 
private gardeners, who first became insurable in 
February). For the two schemes combined there was 
a decrease of about 0-5 between these two dates. 


At November 15 there were 1,227,600 persons on the | 


registers of employment exchanges in Great Britain, 
who were out of a situation. This was 67,987 more 
than at October 18. On a comparable basis there was 
i decrease of about 106,580, as compared with Novem 
ber 23, 1936. There were registered as unemployed in 
Great Britain, 216,806 persons who were on short time 
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or otherwise temporarily suspended from work. This 
was 40,469 more than at October 18. On a compar- 
able basis there was an increase of about 39,870, as 
compared with November 23, 1936. Of persons who 
normally seek a livelihood by means of jobs of short 
duration, there were on the registers in Great Britain 
54,797 unemployed persons. This was 498 more than 
at October 18. On a comparable basis there was a 
decrease of about 3,150, as compared with November 23, 
1936. 


The total of 1,499,203 persons on the registers at 
November 15 included 745,493 persons with claims 
admitted for insurance benefit, 550,661 persons with 
applications for benefit or allowances under considera- 


under sixteen years of age. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in November resulted in an increase of about 126,600/. 
in the weekly full-time wages of 1,126,800 workpeople, 
and in a decrease of 2501. in those of 6,800 workpeople. 
The largest groups of workers affected by the increases 
were men in the engineering industry, boot and shoe 
operatives, workpeople employed in steel melting shops 
and steel rolling mills in various districts, and coal 
miners in Yorkshire, Nottinghamshire and Scotland. 
Other workpeople whose wages were increased included 
coal miners in certain other districts, blast-furnace 
workers in a few areas, tinplate operatives in South 
Wales, Monmouthshire and Gloucestershire, stamped 
or pressed metal ware workers in Great Britain, and coal 
trimmers at the main coal-exporting centres. The 
principal workpeople affected by decreases in wages 
were the higher-paid men employed at coal mines in 
Leicestershire. The changes so far reported in the 
11 completed months of 1937, are estimated to have 
resulted in a net increase of about 723,000/. in the 
full-time rates of 4,928,000 workpeople. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
November, was 91. In addition, 26 disputes which 
began before November, were still in progress at the 
beginning of that month. The number of work- 
people involved in these 117 disputes, including work- 
people thrown out of work at the establishments where 
the disputes occurred, was about 45,000, and the aggre- 
gate duration of the disputes in November is estimated 
at about 152,000 working days. 


An interesting article in the December issue of the 
Ministry of Labour Gazette analyses the number of 
insured persons between the ages of 14 and 64 in employ- 


the conclusions being to deduct the numbers of un- 
employed from the numbers insured excluding persons 
insured under the agricultural scheme. 
the investigation are, in a sense, surprising. They show 
that the numbers employed, excluding persons insured 


figures for June last year, increased during the twelve | 
months by 670,000 or more than 5 per cent. 
the increase is shown to be due more to a reduction in 
the numbers unemployed than to an increase in the 
numbers insured. About one-third of the 
in employment occurred in the engineering, motor 
vehicle, cycle and aircraft industries, the electrical 
trades, iron and steel and other metal industries, and 
in shipbuilding, but there was also a remarkable 
increase in coal-mining. 





The following note appears in the November issue of 
the Bulletin of the New York State Department of 
Labour :—** A workman was placing a belt on a pulley 
to drive a laundry machine. The end of one of the wire 
lacings broke off and pierced his hand. He was told 
to go to a doctor and have the metal splinter removed 
and the wound treated. This he failed to do. In- 
fection developed which resulted in his death seven | 
weeks later. Far too little attention is paid to splinters. | 
It is true that many persons get puncture wounds 
without suffering any inconvenience or loss of time, but 
the consequences of infection are really serious.” 


A communication received by the International 
Labour Office at Geneva states that measures designed 
to overcome the existing shortage of skilled workers 
in various branches of industry and to ensure that 
the supply of such workers will be adequate to meet 
the increasing demand, particularly in the iron and 
steel and mining industries, have been under con- 
sideration in Japan for several months. A detailed 
scheme for the establishment of special training 
courses, Which was submitted to the Diet in July, has 








tion, and 151,406 other persons, of whom 31,134 were | 


ment in June last, the method adopted in arriving at | 
The results of | 


under the agricultural scheme, as compared with the | 


Moreover, | 


increase | Harland and Wolff, Limited, Belfast. 
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been approved and a total sum of 2,020,000 yen has 
been allotted for the purpose. Under the scheme, 
| Government institutes are to be established in Tokyo, 
Osaka and Nagoya, not later than March, 1938, and 
750 mechanics, who have had intermediate educatio: 
|} as well as 300 foremen, are to be trained annually; 
| these institutes for periods of 12 months and six month. 
| respectively. Besides this, 20 factories are to be ask« 
to train annually 50 mechanics each for 6 or 12 months 


| according to the circumstances of the cz 





Two hundred persons are to be trained annually 
gold mining operations, and 400 persons for coal mining 
| Operations, by leading gold mining concerns and by thi 
| Federation of Coal Mine Owners’ Associations, 
spectively. Arrangements are to be made for com 
| pleting by March, 1938, the training, for a period of 
|six months, of some 2,000 persons who have had 
intermediate education, in Government or in privat: 
| institutions, in such subjects as mechanical and ele: 
| trical engineering, applied chemistry, mining and 
metallurgy ; special six-monthly courses are also to ly 
| provided for persons with the necessary qualifications 
in order to train them as demonstrators in these institu 
| tions. Moreover, 150 seamen belonging to the higher 
grades are to be trained for a period of six months in 
the Kobe Nautical College and in the Osaka Prefectural 
Higher Seamen’s School. 


It is further reported, Industrial and Labour Info 
| mation says, that, as a rule, the larger industrial con 
| cerns will be encouraged to provide suitable training 
| for their own staff; that special courses will be estab 
| lished either by the Government, or by local authorities 
| or industrial guilds in selected industrial and mining 
| districts ; that the efficiency of employment exchanges 
will be improved, the accommodation in Govern 
| ment technical schools and colleges will be increased ; 
and that the efforts of the central and local authorities 
to give effect to the scheme will be co-ordinated. 








LAUNCHES AND TRIAL TRIPS. 


‘“* Kootama.”’—Twin-screw passenger and cargo motor 
ship for the Western Australian Government’s service 
between Fremantle, Java, the Straits Settlements, and 
parts of Western Australia; two-cycle, single-acting, 
airless-injection, six-cylinder Harland-B. and W. Diesel 
engines. Launch, December 15. Main dimensions 
340 ft., by 54 ft., by 30 ft. 6 in. Built and engined by 
Messrs. Harland and Wolff, Limited, Govan, Glasgow 
for the Government of Western Australia. 

“ Tasso."’"—Single-screw cargo and passenger steame 
triple-expansion engine working in conjunction with « 
Bauer-Wach exhaust turbine. Launch, December 17 
Main dimensions, 295 ft., by 40 ft., by 25 ft. 3 in. Built 
j}and engined by Messrs. Swan, Hunter and Wigham 
| Richardson, Limited, Neptune Works, Newcastle-upon 
| Tyne, to the order of The Wilson Line, Hull. 





* TrreNnzA.”’—Single-screw cargo motorship for carry 
ing phosphates in bulk and stores between Nauru and 
Ocean Islands and Australia and New Zealand ; single 
acting, four-stroke Harland-B. and W. Diesel 
supplied by Messrs. J. G. Kincaid and Company, Limited, 
Greenock. Launch, December 17. Main dimensions, 
| 435 ft., by 60 ft., by 37 ft. Built by Messrs. Lithgows, 


engine, 


Limited, Port Glasgow, to the order of the British 
| Phosphate Commissioners, Melbourne, Australia 
* Moamoa.”’—Single-screw motorship for the Austra- 


lian coastal trade ; two-cycle trunk-piston, four-cylinder 
Harland-B. and W. Diesel engine, supplied by Messrs 
| Trial trip recently. 
Main dimensions, 145 ft., by 28 ft. 6 in., by 12 ft. 3 in 
Built by Messrs. The Hong-Kong and Whampoa Dock 
Company, Limited, Kowloon, Hong-Kong, for Messrs 








Burns, Philp and Company, Limited, Sydney, N.S.W 
Australia. 

CENTENARY OF Messrs. THos. FirtH AND JOHN 
Brown, Limrrep.—In order to commemorate the 


centenary of the Company, Messrs. Thos. Firth and John 
Brown, Limited, Atlas and Norfolk Works, Sheffield, 1, 
have published a brochure, entitled “‘One Hundred 
Years in Steel.”” This constitutes an account of the 
history and progress of the firms of Messrs. John Brown 


j}and Company, Limited, and Messrs. Thos. Firth and 


Sons, Limited, from their earliest beginnings until the 
present day. A skeleton outline of the firm’s history 
is first given, from which we learn that Messrs. John 
Brown came into being in 1837, and Messrs. Firth in 1842 
Numerous other interesting data are given, for exampl 
quoting a few at random, that Messrs. Firth built the 
famous “ Woolwich Infant * 35-ton gun in 1871, that 
in the same year chromium steel was made at the Atlas 
Works for the first time in England, that Messrs. Firth 
appointed their first metallurgical chemist in 1881, that 
Messrs. Brown adopted the modern type of armour-plate 
process in 1898, and that the now-famous Brown-Firth 
research laboratories were founded in 1908. The second, 


> » sal 
and longer, section of the brochure consists of a well 


written connected account of the firm’s activities since 
its foundation. The illustrations, which include repro 
ductions of paintings, old prints, and photographs, are 
numerous and excellent and, taken altogether, th 
brochure is thoroughly worthy of the interesting occasio! 


which it commemorates 
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HAULING JACK FOR HEAVY LOADS. 


MESSRS. 


CONSTRUCTED BY 


HADFIELDS, 


LIMITED, ENGINEERS, SHEFFIELD. 
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HAULING JACK FOR HEAVY LOADS, 


A HAULING jack, known as the “ Sylat,” has recently 
been introduced by Messrs. Hadfields, Limited, East 
Hecla and Hecla Works, Sheffield. This jack is a 
portable appliance possessing exceptional pulling 
powers, and is claimed to be far more adaptable than 
pulleys and blocks for moving heavy bodies. It has 
the further advantage that it can be used in inaccessible 
places where many of the other types of hauling gear 
would be inapplicable. The jack can be put to a wide 
variety of uses, among which may be mentioned the 
moving of plant, machinery and other heavy loads, 
the movement of large pieces of rock, the erection and 
dismantling of buildings, and such special work as 
uprooting tree-stumps and pulling piles back to the 
vertical, when they get out of plumb during driving 
operations. In the marine field, the jacks can be 
employed for correcting hatches out of truth, for 
bringing the timbers together in barge building, and 
‘ variety of other operations such as removing tubes 
from boilers. 

The construction of the jack is shown in Figs. 2 
and 3, above, while an example of its application in 
moving electric haulage gear is illustrated in Fig. 1. 
As shown in the drawings given in Figs. 1 and 2, the 
appliance consists of a rack bar, the left-hand end 
of which is anchored to any convenient permanent 
support by means of the short chain provided, as 
shown in Fig. 1. The pulling chain is secured at 
one end to the object to be moved, and a convenient 
link at the free end is dropped into the recess pro- 
vided for the purpose in the sliding block on the 
rack bar shown in Fig. 2. The sliding block is shown 
in more detail in Fig. 3, and it will be seen that it 
is provided with a pawl, operated by a spring, which 
engages with the rack teeth and prevents the block 
slipping back. The jacking motion is effected by a 
to-and-fro motion of the handle shown, as illustrated 
in Fig. 1. 

This handle is mounted on the sliding block 





; means of a short swinging link, and is provided with a 


pin, which engages with the teeth of the rack. Should 
it be necessary to continue the pulling operation 
after the chain block has travelled as far as it can 
go, a small catch situated at the top of the chain 
block is lifted. This disengages the pawl and allows 
the block to be slid back along the bar and another 
length of chain taken up. The chain shown at the 
right-hand end of the bar in Fig. 2 is an optional 
fitment and is known as Day’s attachment, its purpose 
being to prevent the load falling back should there 
be any danger of this happening on the release of 
the chain block preparatory to taking up another 
length of chain. By hooking the catch block fitted 
at the end of the short chain over a convenient link 
of the pulling chain before the block on the rack bar 
is released, the attachment will immediately take up 
the load. 

A practically identical appliance is manufactured 
by Messrs. Hadfields under the name of the “ Sylat ” 
prop withdrawer for withdrawing pit props. The 
action is similar to that of the hauling jack, and the 
appliance has a leverage of 30 to 1, this being over four 
times that of the old ringer and chain. In addition, 
the miner can stand clear when removing the props 
so that he is not exposed to the danger of a falling 
roof. 








OCCUPATION IN THE ENGINEERING INDUSTRY.—The 
Ministry of Labour has recently published a leaflet 
(Choice of Occupation Leaflets No. 3) designed to give 
information on openings in the engineering industry to 
boys leaving school at the age of 14 or 15 years. The 
leaflet sets out in simple language the nature of the 
work done in the different shops, from pattern making 
and tool making to fitting and assembling, and indicates 
the qualities needed for success. The main methods of 


entry into the industry and the corresponding prospects | 


are afterwards explained. Brief particulars are given 
of the various certificates, diplomas and scholarships 
which may be obtained, and reference is made to the 
technical classes available at day and evening schools. 
The leaflet is on sale at H.M. Stationery Office or through 
any bookseller at the price of ld. (14d. post free). Full 
information on engineering as a profession for 


issued by the Ministry (Choice of Career, Pamphlet No. 16, 


by | price 6d. net). 
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| RECENT DEVELOPMENTS IN HIGH- 


| SPEED RECIPROCATING PUMPS.* 
By F. H. Tower and J. M. Towrer. 


In recent years there has been an increasing tendency 
to discard the hydraulic accumulator system in favour 
of the self-contained hydraulic press, with the evolu- 
tion of a compact high-speed pump in place of the 
bulky and expensive pump running at from 60 r.p.m. 
to 120 r.p.m. Some of the reasons for this change 
from the accumulator system to the self-contained unit 
may first be considered. 

The disadvantages of the hydraulic accumulato: 
system in a factory have been acutely evident for a 
great number of years and they may be summarised 
as follows :—(1) A breakdown of the central pumping 
station, or a burst hydraulic main, will cause a complete 
stoppage of the whole plant. (2) The hydraulic mains 
are subject to pressure continuously, they are often 
very long and have numerous joints. Comparatively 
low pressures, about 1,500 lb. per square inch, only are 
permissible. (3) Such low pressures involve large press 
rams; large volumes of pressure fluid have to be 
moved and this limits the speed at which the press 
rams can be operated. (4) The speed of the, press 
rams is also limited by the speed at which it is safe 
to “ drop ” the weight-loaded accumulator. Also, it is 
not possible to operate any one press at its maximum 
speed for fear that several presses may be operated at 
the same moment. (5) If the hydraulic mains are of 
considerable length, the velocity of the pressure fluid 
passing through them must be severely limited in order 
to avoid serious inertia pressures. Also, there may be 
serious differences in the pressure available in different 
parts of the system. (6) In view of points (3), (4) 
| and (5), the speed of presses connected to an accumu- 
| lator system must be strictly limited, otherwise there 

is serious danger of burst mains due to hydraulic 
shock. (7) It is impossible to anticipate future demands 
when the hydraulic accumulator system is first installed. 
|The addition of new machines may slow down the 
operation of existing machines, while any considerable 
extension of the plant may involve the complete 
reorganisation of the hydraulic supply. (8) In the 
accumulator system the free stroke of the press ram 
is often performed with the full hydraulic pressure. 
Also, there are very few jobs which demand the maxi- 
mum power of the press, yet the same amount of 
hydraulic pressure fluid is used in all cases. (9) In 
view of point (8), many hydraulic presses are equipped 
with intensifiers or power-saving rams in order to 
economise hydraulic pressure, but this involves compli- 
cations, inevitably increases the cost of maintenance, 
and is frequently only a partial solution. 

On the other hand, the self-contained press has many 
advantages, thus : (1) It can be installed at a moment’s 
notice in the most convenient position in the factory, 
irrespective of existing hydraulic mains. (2) New 
machines can be added without affecting or interrupting 
the operation of existing machines. (3) There is prac- 
tically no limitation of speed. (4) The saving in power 
is very considerable. The approach and return strokes 
can be effected by low pressure supplied by a gear 
pump, or by pneumatic pressure. The working stroke 
is performed at high pressure, the pump delivering 
direct to the press cylinder, and therefore the powe1 
absorbed by the pump is directly proportional to the 
pressure exerted by the press ram. (5) The valve gear 
is simple. This is clearly shown by Fig. 1 (page 726). 
A simple valve controls the operation of the press ram ; 
when the valve is shut, the pump delivers to the press 
cylinder and the ram performs its downward working 
stroke ; when the valve is opened, the exhaust from 
the press cylinder is allowed to pass back to the pump 
tank together with the delivery from the pump, and 
the return stroke of the press ram is effected by spring 
or balance weight. (6) The self-contained hydraulic 
system is only subject to pressure when the press ram 
is actually doing work, and then only in proportion to 
the power exerted by the ram. Consequently it is 
quite safe to use high pressures, in the region of 5,000 Ib. 
per square inch. This reduces the size of the press 
rams, making for more compact design. 

The development of the high-speed pump has followed 
two distinct lines. First there is the infinitely variable- 
| delivery pump, capable of delivering a large volume of 
| liquid at low pressure ; as the pressure increases, the 
| volume delivered automatically decreases. Then there 
is the constant-delivery two-pressure pump, consisting 
of a low-pressure rotary pump capable of delivering a 
large volume of liquid at about 100 lb. per square inch 
for effecting the rapid approach and return strokes of 
| the press ram, combined with a high-pressure pump 
| capable of delivering a given quantity of liquid at high 
| pressure for effecting the working stroke of the press 
ram, the delivery of the rotary pump being auto- 














the | matically by-passed when the high pressure is reached. 


secondary school boy is contained in another pamphlet | - 





* Paper read before the Institution of Mechanica! 
Engineers on Friday, December 17, 1937. Abridged. 








There is also a modification of the latter type of pump, 
whereby the delivery of the high-pressure pump can be 
varied in steps by by-passing one or more of the pump 
rams. Most of the infinitely variable-delivery pumps 
are of the rotary type, which, generally speaking, it is 
not possible to operate continuously at pressures much 
in excess of 1,500 Ib. per square inch. The infinitely- 
variable pump has a very wide and useful field of 
application to machine tools, where the loads are small 
and a stepless variation of speed is of distinct advantage. 
On the other hand, stepless speed variation is often of 
no advantage on hydraulic presses, and the limitation 
of pressure to about 1,500 Ib. per square inch is a 
serious disadvantage. 

Stepless speed variation also has its limitations in 
that it is necessary to employ a very large pump in 
order to effect the rapid approach and return strokes 
of the press ram at low pressure, and yet the same 
pump must be capable of the high pressure necessary 
for the working stroke of the press. For instance, 
many pressing operations involve a long approach 
stroke, say, 10 in. to 20 in., and a short working stroke 
of, say, | in. to 2 in.; consequently a high speed of 
approach and return is almost essential. Thus, the 
approach speed may be from 30 ft. to 60 ft. per minute, 


and the working stroke may be performed at from 3 in. | 


to 6 in. per minute, so that a variable-delivery pump 
would require a ratio of approximately 120 to 1 to 
attain these speeds, and the change from high to low 
speed must be almost instantaneous. On the other 
hand, the same operation could be performed very 
simply and effectively by a constant-delivery high- 
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6,000 Ib. per square inch. The valves seat metal to 
metal and they are dead tight, irrespective of the 
pressure or viscosity of the liquid pumped. When this 
type of pump is operated at from 60 r.p.m. to 120 r.p.m., 
it is too large and cumbersome to be embodied in a 
self-contained press, and has to be driven through 
gearing, which is often very noisy. Owing to its size, 
the capital cost of a slow speed pump prohibited its 
application to individual machines. 


with high-speed reciprocating ram pumps, for raising 


three-throw pump with self-acting valves could be 
operated satisfactorily at higher speeds. 
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It seemed to be | 
likely, in view of the progress which had been made | 


water in mines, &c., at the end of last century, that the 


However 
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different lengths. As an indication of how serious th« 
shock pressures due to cavitation and poor volumetric 
efficiency may be, Professor Goodman gave particulars 
of a force pump in use on a locomotive on an English 
railway, delivering water against a boiler pressure of 
140 1b. per square inch, in which the shock pressure 
exceeded 3,000 Ib. per square inch. 


Fig.3. SUCTION VALVE 
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pressure pump fitted with an auxiliary low-pressure | 
pump of 120 times the capacity of the high-pressure 
pump. The low-pressure gear pump would effect the 
rapid approach stroke the return stroke being effected 
by gravity or vice versa, and the high-pressure pump 
would effect the actual pressing operation. With | 
the above considerations in mind and in view of the | 
fact that they were designing a pump for use almost | 
exclusively on self-contained hydraulic presses, the | 
authors put aside the idea of making a stepless variable- 
delivery pump in favour of the constant-delivery two- | 
pressure pump, consisting of a large-capacity low- 
pressure gear pump and a high-pressure pump capable | 
of operating satisfactorily at pressures of from 5,000 Ib. | 
to 6,000 Ib. per square inch. The advantage of such a | 
pressure as compared with 1,500 Ib. per square inch | 
is fairly obvious ; the area and weight of the press | 
rams and the size of the high-pressure and low-pressure | 
pumps are all reduced to one-third. The volume of | 
liquid to be moved at each operation of the press is 
also reduced to one-third, and it is therefore possible to 
operate the press at at least three times the speed. 

The conventional three-throw pump, with self- | 
acting mushroom-type valves, has been found to be | 
particularly suitable for high pressures of from 5,000 Ib. 





13. 


some of these pumps were working under far from ideal 
conditions for the attainment of high speeds. For 
instance, they possessed features which made it difficult 
to run them at speeds higher than about 300 r.p.m. 
with self-acting valves. The suction head, or negative 
head, made it impossible to use strong springs on the 
suction valves so as to ensure that they would close 
before the end of the suction stroke, with the result 
that the valves were often hammered down on to their 
seats as the pump rams gained speed on the delivery 
stroke. Then, again, the long suction and delivery 


| mains involved large inertia pressures when working 


at high speeds, and these inertia pressures were fre- 
quently in excess of the comparatively low delivery 
pressure of the pump. 

The effect of these conditions is very clearly described 
in a paper by the late Professor John Goodman, 
M.I.Mech.E., entitled *“*‘ Hydraulic Experiments on a 
Plunger Pump.’’* These experiments were made with 
a small two-throw pump, delivering water at pressures 





varying from 5 lb. per square inch up to 90 Ib. per square 
inch, and running at various speeds from 20 r.p.m. to 
150 r.p.m., and with suction and delivery pipes al 
oe | 


* ENGINEERING, vol. Ixxv, page 292 (1903). | 
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The first condition for success in designing a high- 
speed pump is the use of short suction and delivery 
passages. This condition is all the more easy to fulfil 
if the pump is intended for a self-contained press, 
because, provided the pump is sufficiently compact, 
it can be enclosed in the frame of the press which may 
be made to form the suction tank of the pump. In 
this way the suction passage of the pump can be 
reduced to a few inches and the delivery pipe from the 
pump to the press cylinder need not be more than 
2 ft. or 3 ft. long. This in itself makes it possible to 
run the pump at much higher speeds without cavitation 
or hammering. It should be noted here that a short 
delivery pipe is essential in order to avoid noise. \ 
long delivery pipe acts as a sound box and it is for this 
reason that the pump should be enclosed in the frame 
of the machine wherever possible. It is not usualls 
possible to provide much head on the suction side of 
the pump, and very little more than atmospheric 
pressure is available to lift the suction valve and force 
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the liquid into the pump chamber at the required 
acceleration, corresponding to that of the pump ram. 
Che shape of the valve and of the suction passage 
are of very great importance. A great many experi- 
ments were made with valves of the same diameter, but 
of various shapes, and the suction valve as shown 
in Fig. 3 was finally arrived at. The valve head has a 
short frustum of a cone at 45 deg. forming the seating 
surface, and this is surmounted by a large cone or 
frustum of a cone of more obtuse angle; the angle of 
the seating bisects the angle formed by the inclined 
adjacent wall of the inlet passage on the one side with 
the head of the valve on the opposite side, the purpose 
being to reduce the deflection of the induced stream of 





valve and seat, the viscosity of the liquid, and the 
velocity through the orifice in all positions of the 
valve as it opens and closes. The authors have con- 
tented themselves with empirical methods for arriving 
at the best spring loads for any particular size and 
speed of pump. There is no doubt that there is a very 
large field for research with regard to valves for high- 
speed pumps, particularly into the kinematics of valve 
motion. The authors would be very willing to co- 
operate with any University authority that might care 


to take up such research, and to lend one of their | 


pumps for experimental purposes. In studying further 
this very interesting subject, reference should be made 
to the research work which has been carried out in 


























liquid. A valve with a blunt or obtuse face has a 
lower liquid resistance than one with a sharp or conical 
face. It has the further advantage of less weight and 
of easier and quicker movement. 

The strength of the suction-valve spring is also of 
considerable importance. If the spring is too strong 
it will cause cavitation, while if it is too light, the 
valve will not close sharply at the end of the suction 
stroke, with the result that it may be hammered down 
on to its seat at the commencement of the delivery 
stroke. A great many formule have been published 
for calculating the correct strength of the valve spring, 
but most of them do not take account of the fact that 
the valve is moving all the time. Formule of this 
kind are quite useless for a pump running at 1,440 r.p.m. 
in which the valve must open and close, making one 
omplete cycle, within one-fiftieth of a second. Under 
such conditions the acceleration of the valve plays a 
large part, in addition to the shape and surface of the 








Germany, in particular the work 
of Dr.-Ing. E. Schrenk.* 

The first high-speed pump made 
by the authors had a }-in. diameter 
ram of l-in. stroke and was driven 
at 350 r.p.m. With this size of ram 
the pump was suitable for a work- 
ing pressure of 1,500 lb. per square 
inch, and higher pressures were 
attained by reducing the size of the 
ram. The pump was of the three- 
throw type, the rams being provided 
with U-type packings and being 
reciprocated by means of an eccentric 
shaft and connecting rods, the cross- 
head being guided in the pump 
body. These early pumps worked 
quite satisfactorily and, although 
only about half a dozen were made 
before the design was radically 
changed, they are all still in opera- 
tion. Here it may be mentioned 
that, whereas in the conventional 
slow-speed pump the valves usually 
require reseating at frequent inter- 
vals, in a high-speed pump of 97 per 
cent. volumetric efficiency the valves 
will usually last for several years 
without any attention whatever. 
This is probably due to the fact 
that, in order to attain this high 
volumetric efficiency, the valves have 
to be very carefully designed so that 
they close practically on dead centre 
and are not subject to the hammer- 
ing action which always accom- 
panies low volumetric efficiency. 

As soon as it became apparent 
that very much higher speeds than 
350 r.p.m. were possible, it was 
decided to mount the eccentric shaft 
on ball bearings and to reciprocate 
the pump rams by means of ball 
bearings eccentrically mounted on 
the shaft, the outer race of the 
ball bearing “making contact with the ram end 
and the return or suction stroke of the pump rams 
being effected by means of springs. This involved a 





novel construction of eccentric shaft in order to enable | 


ball bearings to be mounted directly on a three-throw 
shaft. This construction is illustrated in Figs. 5 and 5a, 
the ball type suction valves being, however, only 
diagrammatic. The eccentric shaft is in one piece, 
having circular eccentrics integral with the shaft. 
Between the eccentrics the shaft is oval-shaped and 
of such a width that the ball bearings can be threaded 
from one eccentric to the next, until all three bearings 
are assembled on the shaft. Much importance is 
attached to this ability to mount the inner races of 
the ball bearings solidly on the shaft, making a good 
press fit. If split bushes are interposed between the 
eccentric and the inner race of the ball bearing, it is 





* V.D.I. Forschungsheft No. 272 (1925). 





more difficult to obtain correct fit, while if the eccentric 
is built up in parts or segments, it is equally difficult 
to get correct fit, and there is also the danger of dis- 
tortion of the inner race of the ball bearings. This 
construction also has the advantage that the distance 
between the eccentrics can be kept very small, so that 
the span of the shaft between the journal bearings 
is as short as possible, and the deflection of the 
eccentric shaft is minimised. Even a short shaft 
with a total deflection of only 0-002 in. at the 
centre of the span may have a deflection at the 
journal bearings of 0-001 in. per inch. As manu- 
facturers usually specify that roller bearings should 
not be subject to mal-alignment in excess of ©-001 in. 
in 10 in., it has been found desirable in later construc- 
tion to fit self-aligning journal bearings. The condi- 
tions of loading in a hydraulic pump, providing that 
the volumetric efficiency is good and there is no cavita- 
tion, seem to be particularly suitable for the employ- 
ment of ball or roller bearings because of the elasticity 
of the liquid. Moreover, in the case of the eccentric 
bearings the load is only applied through half a revolu- 
tion, and in the case of the journal bearings it is of a 
fluctuating nature. The bending moment of the 
eccentric shaft also fluctuates as the shaft rotates and 
the load passes from one ram to another. 

The use of springs to effect the return or suction 
stroke of the pump rams involved the discarding of 
hydraulic packings owing to their friction. The rams 
were accordingly made with a working clearance of 
about 0-0003 in. to prevent any appreciable leakage, 
even at pressures of from 5,000 Ib.to 6,000 lb.per sq. inch. 
With steel rams working in steel bores, there is some 
danger of seizure, but both construction and pressures 


|are common practice in fuel injection pumps for oil 
engines. 


It is desirable to use a different steel for the 
rams to that of the pump body. The fact that the 
suction stroke is effected by means of a spring may be 
looked upon with some concern by many practical 
engineers, although this is common practice with 
many fuel-injection pumps. To-day the coil spring 
has become an essential part of a great many machines. 
The failure of a valve spring would cause almost 
certain breakdown of any motor car, or aero-engine, 
yet such breakdowns are very rare. This is mainly 
due to the use of steel of high quality and the careful 
design of the springs. For a number of years the 
authors have specified that all the springs on their 
pumps should be made of steel to the Air Ministry 
Specification D.T.D.5A for aero-engine valve springs, 
and in particular the maximum stress and maximum 
stress range of the ram return springs has been main- 
tained below 45,000 Ib. per square inch and 25,000 Ib. 
per square inch, respectively. Since adopting this rule, 
no spring failure of any kind has occurred. 

A stepless variable-delivery pump for use on a 
hydraulic broaching machine has been designed. In 
this machine tool the hydraulic loads are heavy. It 
is impossible for several reasons to set rotary pumps 
to give a specified pulling speed irrespective of the 
load on the broach. Moreover, as the oil in the machine 
is usually cold in the morning and warms up during the 
day, there is a falling off in pulling speed due to the 
increased leakage past the pump valve. This feature is 
entirely absent in a machine fitted with positively 
seating valves, and it is possible to set the broaching 
machine at a given speed, and it will remain at that 
speed without appreciable variation all day. This 
type of pump, if correctly designed, maintains a high 
volumetric efficiency throughout the speed range, 
whereas in a rotary pump the volumetric efficiency 
usually falls off very considerably at low speed. Conse- 
quently some broaching machines fitted with a rotary 
pump cannot pull heavy loads at a speed less than 
4 ft. per minute, the slip at lower speeds being so great 
that the broach comes to a stop. 

A stepless variable-delivery three-throw pump with 
self-acting valves is illustrated in Fig. 9, and the 
broaching machine to which this pump was fitted is 
shown diagrammatically in Fig. 18. In this pump, 
instead of the ram ends being in direct contact with 
the eccentric bearings, a lever is interposed between 
the pump rams and the eccentric bearings, the free 
end of the lever being acted upon by springs, which 
effect the suction stroke. The lever turns upon & 
movable fulcrum roller, so that, if the fulcrum is 
moved towards the pump ram, the stroke is decreased, 
and vice versa. There are certain innovations, such 
as the guiding of the suction valve on the end of the 
ram and a modified construction of eccentric shaft, 
but these features are equally applicable to a constant- 
delivery pump. The suction valve is seen in Fig. 10. 
The guiding of the valve stem in the end of the ram 
simplifies the construction of the pump and reduces 
the number of parts, but it makes it all the more 
essential that the valve spring should be of correct 
proportions, since the load of the spring limits the lift 
of the valve, i.e., there is no positive limit to the lift. 
The modified construction of shaft, shown in Fig. 11, 
is only applicable to eccentrics having a comparatively 
short stroke, not much more than } in. A larger 
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stroke with bearings of the same diameter would | hydraulic machines using oil as the hydraulic medium | centre of the gearcase. 


weaken the shaft too much ; in order to keep the size 
of the eccentric bearings within reasonable bounds, 
therefore, the authors prefer to use the shaft previously 
described and illustrated in Fig. 5 for pumps of 4-in. 
stroke or more. 

Pumps of the latest construction, Figs. 12 and 13, 
have been made up to }-in. stroke in size, running at 
1,440 r.p.m., giving a mean piston speed of 180 ft. | 
per minute, with a piston acceleration of 720 ft. per | 
sec. per sec., and a mean orifice velocity through the 
suction valve of 20 ft. per second, when using oil as a 
hydraulic medium. Pumps of this type have been made 
suitable for pressures up to 3 tons per square inch and in 
various sizes up to 60 h.p., while larger sizes are in the 
course of construction. There are several advantages 
in being able to drive the pump shaft at 1,440 r.p.m., 
some of which may be enumerated as follows :—(1) It is | 
possible to drive the pump direct by an electric motor 
of standard pattern, without the interposition of any | 
gearing. (2) The pump is very compact, usually 
smaller than the driving motor and is thus casily | 
accommodated. (3) The pulsations are so rapid and 
minute as to be almost imperceptible, provided that 
the volumetric efficiency is reasonably high. (4) The 
high-speed pump has actually much fewer parts than 
the conventional three-throw pump fitted with crank- 
shaft and connecting rods. The parts are small and 
special materials can be used without adding seriously 
to the cost. There are no hydraulic packings and all 
rotating parts are mounted on ball or roller bearings, 
while the whole pump is immersed in the oil which 
serves as the hydraulic medium. All these features 
tend to reduce wear to a negligible amount, so that 
it is not unusual for these pumps to be in operation 
for over five years without any attention. 

As regards amplitude of pulsations, it should be 
mentioned that when comparing various types of | 
pumps, curves showing the change in the velocity of 
discharge per revolution are often very misleading 
in so far as the movement of the press ram is concerned. 
For instance, a single-throw pump having a displace- 
ment of 0-17 cub. in. and driven at 1,500 r.p.m. can 
be coupled to a 2% in. diameter ram giving it a perfectly 
smooth motion, without any perceptible variation of 
speed, provided the volumetric efficiency in the 
region of 97 per cent. On the other hand, a single- 
throw pump of the same capacity, but having a displace- 
ment of 255 cub. in. and driven at | r.p.m., would 
cause the same ram to move 47 in. in 30 seconds and 
then remain stationary for 30 seconds, and so on. Yet 
the velocity of discharge of both pumps is identical 
at corresponding angular positions of the crankshaft. 
It is the amplitude of the pulsations in the pump 
discharge which materially affects the movement of 
the press ram. , 

It is not possible to lay down a hard-and-fast rule | 
ax to when it is possible to use a single-throw or a 
two-throw pump without undue noise and vibration. | 
This question which must be decided on the | 
merits of each individual case. On the other hand, 
for smooth uniform motion, without noise or vibration, 
there is no doubt that the high-speed three-throw 
pump always has the advantage, provided the volu- 
metric efficiency is in the region of 97 per cent. The | 
importance of high volumetric efficiency may be | 
estimated from the fact that low volumetric efficiency 
is almost always accompanied by cavitation, which 
causes violent pressure waves in the hydraulic system. 
A high-speed pump having 75 per cent. volumetric 
efficiency in which the amplitude of the pulsations is 
relatively small, would, in actual practice, run with 
more noise and vibration than a high-speed single- 
throw pump of 97 per cent. efficiency, having pulsa 
tions of ten times the magnitude. That is to say, as 
the volumetric effici mney falls below, say, 97 per cent. 
the nature of the pulsations changes from a series of 
short, rapid pushes to a series of violent blows. 

Oil as a hydraulic medium has several advantages. 
for exampk (1) It almost entirely eliminates corro- 
sion, with its attendant leakage and waste. (2) It is 
possible to dispense with hydraulic packings on all 
but very large rams. A fine sliding fit between the | 
ram and the cylinder bore is sufficient to prevent 
leakage, even at a pressure of 5,000 Ib. per square inch. 
(3) It automatically lubr'cates all hydraulic rams and 
other moving parts. (4) Wear of rams, cylinder bores, 
valves, and seats is almost negligible, provided that 
hardened steel is used and suitable precautions are 
taken to exclude grit. The best oil to use as a hydraulic 
medium is a straight mineral oil having a viscosity of 
not more than 100 sec. Redwood at 70 deg. F. This 
oil may, however, be found too thin to provide adequate 
lubrication of heavily loaded bearings unless specially 
designed for it. Also, if the press rams are of any size, 
it may be desirable to add a fatty compound which 
will improve the lubricating quality of the oil and at 
the same time provide a seal between the press ram 
and cylinder bore. It is advisable to subject a com- 
pounded oil to very extensive tests before putting it 
into Almost all troubles encountered with 
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use 


| throw pump, there is perhaps no better evidence of 


| Messrs. W. and T. Avery. 


| attained, even though the foot lever is still depressed 


may be traced to the presence of water in the oil, due | 
either to condensation from atmosphere or to the 
entry of cutting emulsion, such as is used on a broaching 
machine. It is particularly important to avoid aeration 
of the oil, both from the viewpoint of its deterioration | 
due to oxidation and moisture, and because of the | 
increased elasticity which results from the occlusion 
of air. 

As regards the applications of the high-speed three- 


the smooth action and freedom from pulsations of 
these pumps than the fact that they are used exten- 
sively on the universal testing machine as made by 
Fig. 18 illustrates a vertical 
broaching machine. The stepless variable-delivery 
high-speed three-throw pump is contained within the 
frame of the machine, which forms the pump tank and 
is filled with oil to the level shown on the oil sight 
gauge. The pulling head is raised by two rams, one 
on each side of the broach, and it falls by gravity. 
The two rams actually contain two smaller, telescopic 
rams inside them, so as to provide two ranges of speed 
in addition to stepless variation within each range of 
speed. This machine is capable of a maximum pulling 
load of 15 tons, pulling speeds from 1 ft. per minute 
up to 40 ft. per minute, and a fall speed on the return 
stroke of 60 ft. per minute. The safety valve can be 
set to give a definite maximum load on the broach, 
so that there is no danger of breaking it. This machine 
can be set at a given speed and it will remain at that | 
speed throughout the day, irrespective of load and in 
spite of any change in the temperature of the oil. It 
also used in a 30-ton arbor which has an 
approach speed of 15 ft. per minute and a full-power 
speed of 14 ft. per minute when driven by a 4-h.p. 
motor. Higher speeds can be obtained by fitting a 
more powerful motor. The press is equipped as a 
straightening press for automobile shafts, &c. Fig. 20 
illustrates two portable cold riveters of up to 15 tons 
These are used extensively in the automobile | 
for riveting motor-car frames, gear lever | 





Is press, 


force. 
industry 
pins, &c. 

Another application is to a 300-ton coining press, 
also used in the automobile industry for cold straighten- 
ing and sizing levers and brackets, &c. This press is 
semi-automatic. The ram moves rapidly down to the | 
work with an approach speed of 60 ft. per minute, | 
a predetermined load is applied, and the pressure is 
automatically released immediately that load is 











by the operator. The table automatically returns to 
the top position again, ready for the next operation. | 
Fig. 22 illustrates a 100-ton shell banding press, a very | 
compact little machine, 3 ft. 6 in. wide, 2 ft. 8 in. | 
front to back, and 4 ft. 1 in. high. It has an approach | 
speed of 10 ft. per minute and a full-power speed of | 
10 in. per minute when driven by a 5-h.p. motor, 
Higher speeds and greater power can be attained by 
fitting a more powerful motor. An ther press is em- 
ployed for forging automobile valves at the rate of 
300 per hour. Some of the hydraulic rams in this 
machine move at a speed of 20 ft. per second, and the 
forging stroke is completed in less than yh, second. 
This should be sufficient to disprove the old idea that 
hydraulic presses are necessarily slow. 

Other applications are a self-contained hydraulic 
baling press driven by a petrol engine, and a self- 
contained hydraulic spring-scragging machine of 15 in. 
stroke having a maximum power of 10 tons. This 
machine is capable of 70 3-in. strokes or 17 15-in. 
strokes per minute when driven by a 10-h.p. motor. 
Actually the pump is 20 h.p., but as the full load is 
only applied when the spring is fully compressed, the 
size of the driving motor has been reduced by employing 
flywheels on both the pump and the motor shaft. 
Great strides are being made with the development of 
self-contained presses abroad and in the United States. 
A 5,000-ton self-contained hydraulic press has, for | 
instance, been described which has a 6-ft. diameter 
ram and is operated by four high-speed pumps driven 
by two 150-h.p. motors. 
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VERTICAL MOTOR-DRIVEN 
GEAR UNIT. 


THE operating conditions in paper mills are parti- 
cularly severe for electric motors, but electric driving has 
so many advantages that it is now the usual and almost | 
the sole method employed in large mills. Occasionally, 
however, the call for a large speed reduction introduces | 
difficulties where space is limited, and some very com- 
pact gear drives have been developed in consequence. | 
The accompanying illustration shows such a unit, 
one of nine sets recently constructed by Messrs. David | 
Brown and Sons (Hudd.), Limited, Huddersfield, for | 
driving stuff-chest agitators, to reduce in two stages | 
a motor speed of 1,450 r.p.m. to an agitator speed of 
9-966 r.p.m. 

The vertical-spindle motor is mounted by flange in the 


| 


By using an adaptor flange, 
any make of motor might be used, but in the present 
instance, as the units have to start against 24 times the 
full-load torque, surface-cooled squirrel-cage high- 
torque motors have been fitted, of 124 h.p. As they 
are exposed to wet, the motors are totally enclosed and 
fan-cooled, deluge-proof cowls being fitted over the 
fan casing and additional caps over the vent holes. For 
ease of dismantling the non-driving end of the motor 
shaft is drilled and tapped to take a lifting eye. From 
the motor shaft the drive is taken through a “ Cone 
Ring ” flexible coupling to the primary worm-shaft, 
which engages with a worm-wheel on the intermediate 
shaft. On either side of the worm-wheel is a helical 
pinion driving a final-reduction wheel, the two helica! 


| gears having opposed helices in order to neutralise end 
£ 


thrust. The slow-speed output shaft is also fitted with 
a Cone-Ring coupling, bored to fit the 54-in. diameter 

















driving shaft of the agitator, to which it is keyed, and 
enclosed in a casing. 

The first-reduction worm is of case-hardened steel, 
with correctly generated and ground threads. The 
worm-wheel consistsofa Taurus bronze rim, centrifugally 
cast, shrunk and pinned to a cast-iron centre. Like 
the worm-wheel, the heat-treated steel helical gears are 
hobbed. All the gears are carried on ball and roller 
bearings, which with one exception are automaticall\ 
lubricated from an oil reservoir in the bottom of th 
gearcase, into which the gears dip. The exception is 
the top worm-shaft bearing, which is lubricated by a 
grease nipple. The gearcase is vertically ribbed, for 
cooling purposes as well as for strength, and is fitted 
with a screwed watertight filler-cap, and with an oil 
level indicator marked with the correct standing and 
running levels. 








NOISE AND THE NATION.* 
By G. W. C. Kayez, O.B.E., M.A., D.Sc. 
(Concluded from page 700.) 


Noise Abatement.—There are two guiding principles 
when the question of noise abatement is being con- 
sidered. The one is that the degree of abatement of a 
noise in a particular locality need be no more than will 
conform to the background of noise which obtains in 
that locality. The other is that in a medley of noises, 
the loudest must be tackled first to achieve any 
appreciable benefit, after that the next loudest, and 
so on. This is illustrated by the fact that if there are 


| two similar components and one is ten decibels less 
| intense than the other, the weaker one will contribute 


only half a phon to the overall loudness. The first line 


| of attack on noise abatement, and in general much the 


most effective and economical, is to tackle an objection 4 
able noise at the source, and find the best means of 
reducing the output as much as possible. The next 
step, possibly as a confession of failure, is to find a 
feasible method of confining or “smothering” the 
noise in the place where it is generated. In either case 
we turn to the engineer for help, and we may anticipate 
that he is likely to be the more interested if he can see 
a potential demand from the public. Fortunately, the 
public is becoming sufficiently noise-conscious to query 


* Presidential Address to Section A of the British 
Association at Nottingham on Friday, September 3 
1937. Abrideed. 
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the need for noises which it stigmatises as a nuisance, 
so that there is now a goodly list of “silent” 
appliances in everyday life, though as regards many 
commercial machines and processes, it is realised that 
the millennium is not yet and we must put up with 
second-best expedients for the present. 

The path of a noise in its journey from source to 
hearer, may be either via the intervening air, or via 
a sequence of solid materials or structures. Experience 
has shown that the two effects require very different 
remedies for abatement. The study of the general 
problem of noise transmission is more complex than 
might be imagined, and some of the major difficulties 
are not as yet completely resolved. For the practical 
elucidation of the various factors involved, specially 
designed ‘“‘ sound-proof ” laboratories, such as those at 
the National Physical Laboratory, have proved to be 
necessary. To revert to the case of a non-suppressible 
noise, if most of the noise is transmitted by air, the 
best remedy, should circumstances render it practicable, 
is some sort of sound-proof enclosure, the design of 
which may need careful attention both as regards weight 
and discontinuity of structure. There is, of course, no 
such thing as a sound-proof material, and success in 
sound insulation is largely a matter of design. Certain 
large-scale operations may require “ sound-proof” 
buildings to mask them, the doors and windows of 
which should be heavy and close-fitting and preferably 
situated on the side remote from that where the noise 
is liable to be regarded as a nuisance. Doors and 
windows, particularly high windows and skylights, 
may require to be doubled and, in extreme cases, it 
may be necessary to employ double walls mounted on 
independent foundations. Buildings in which noisy 
operations are carried on should, if possible, be put 
under the lee of larger buildings, which may afford 
advantageous shielding to the locality. In the interior 
of noisy buildings, it is usually beneficial to the workers 
to divide groups of noisy machinery, as far as may be 
possible, into smaller units, each in its own enclosure. 
Appreciable benefit may also result from lining walls 
and ceilings with acoustical absorbent, so preventing 
the noise level from building up unduly. In the case 
of structure-borne noises, the remedy is discontinuity 
somewhere in the structure, either in the form of an 
air gap or of resilient material, for example, under the 
foundations of noisy or vibrating machinery. 

Quiet Housing.—Those of us who seek isolation in an 
endeavour to protect themselves from noise, should 
first of all choose a naturally quiet site for the building 
they propose to occupy, and then select a room as 
remote as possible from such noises as there may be, 
whether from traffic or other sources. That the sound 
shadows cast by buildings are sufficiently pronounced 
to be beneficial finds ample illustration in the quiet 
gardens of busy cities often only a stone’s throw from 
heavy traffic routes. Such screening by intervening 
buildings is often much more pronounced than the 
fading with distance, which latter, on the inverse- 
square law, is at the rate of six phons for a doubling 
of the distance. Not all of us are free, however, to 
pick and choose our locations and, in some cases, the 
noise from both within and without a building is such 
that only by the most careful planning can quite 
conditions be secured for a reasonable outlay or indeed 
at all. For the rest, the remedies depend on the 
circumstances, but are much the same as those for the 
noisy .source, viz., double windows and doors and 
possibly walls; double floors, the upper one resting 
on resilient supports; as much discontinuity of 
structure as is practicable, and acoustic absorbents on 
the walls and ceilings. The success of remedial 
measures in a building already erected is likely to be 
limited. The noise problem is accentuated in the case 
of the large blocks of flats which are being erected in 
all quarters, and which apparently are mainly adapted 
for quiet tenants who are prepared to conform in this 
respect to a landlord’s reasonable requirements. But 
there are those who contend that in communal housing, 
the acoustic conditions should be such that noise is 
automatically confined within the room in which it is 
made. 

The situation lies largely with loca] authorities, who 
should lay down building by-laws, setting forth 
minimum standards of acoustic insulation. The 
architect and builder have of necessity been driven from 
traditional methods of construction to meet the 
economic requirements and closer scientific designing 
of to-day. Discontinuity of structure and the use of 
massive and poorly conducting materials formerly 
provided defence against sound, but instead we now 
have monolithic structures which are not only thinner 
and lighter than the old, but are composed of good 
conducting materials. The steel-framed and ferro- 
concrete building, cement mortar, hard bricks and 
plaster, to say nothing of a general ramification of 
entral-heating, running water and other piping, have 
replaced the softer brickwork, lime mortar and plaster, 
wooden beams, joists and studding, and the localised 
piping of the older houses. No one pretends, of course, 
that we can go back to the old methods, but if we are 


P — | 
to mitigate the noise nuisance in modern buildings, we 


must adopt measures which are best incorporated 
during the designing stage. There is, too, another 
aspect which should be clearly appreciated and that 
is if sound insulation in buildings is desired, it has to 
be paid for. The public, at present enticed with a 
plethora of labour-saving devices by landlords of flats, 
has yet to learn that reasonable acoustic privacy is 
obtainable provided it is prepared to face a small 
proportionate increase in the rent. 

In the case of walls, partitions and windows, we 
have to provide defence primarily against air-borne 
rather than structure-borne sounds. It is established 
that the insulating value for air-borne sounds can be 
expressed in terms of the extent to which an incident 
sound is reduced in intensity. A single solid (or 
hollow-block) wall tends to behave like a piston which 
is lightly held round the edges, so that the mean 
insulating value is governed by weight alone, being 
roughly proportional to the logarithm of the superficial 
weight, no matter what the material. High notes are 
easier to stop than low, that is, apart from vagaries 
caused by resonance effects which occur at certain 
frequencies: these have been recently explored by 
Constable. A window is usually the most vulnerable 
part of a wall from the point of view of acoustical 
insulation. The weight relation is, of course, impaired 
by the presence of cracks or badly fitting joints; 
a surprisingly large amount of sound can be so 
transmitted. Measurements show that to increase 
appreciably the insulating value of a single wall 
involves a prohibitive addition to the weight; for 
example, doubling the weight only adds rather less than 
five decibels to the insulation. The minimum standard 
of acceptable insulation for a party wall against air- 
borne sounds is commonly adopted as being that of a 
plastered 9-in. brick wall (about 55 db.). The main 
escape from the weight relation lies in the use of 
double or composite partitions free from rigid couplings. 
Double air-spaced partitions may be divided con- 
veniently into two classes: (a) Those using light 
flexible materials in which the mechanical] linkage via 
the edges is smal); and (b) Those using heavy rigid 
components, in which case linkage via the edges is 
tikely to be substantial. The first class has been shown 
by Constable to exhibit resonance effects due to 
coupling by the air in the interspace, so that the 
insulating value depends on the spacings and inci- 
dentally displays a minimum. The insulation is 
improved by introducing sound absorbent material in 
the interspace in such a manner that it does not act as 
a link between the components. As a practical 
illustration of these observations, it is recommended 
for good insulation that double windows should have a 
sound-absorbent lining at the boundary of the inter- 
space, and that the spacing should exceed a certain 
minimum, ¢.g., 4 in. for 21 oz. glass, a properly 
constructed double window being as soundproof as a 
9-in. brick wall. For thicker glass the separation can 
be reduced. Double windows conforming to these 
requirements are now commercially available, some 
of which permit the windows to be opened and still 
afford an acceptable degree of insulation. 

In the case of double partitions constructed from 
heavy rigid materials, coupling via the edges dominates 
that due to the air, so that the insulating value can be 
increased appreciably by framing the components with 
insulation, e.g., cork strip, round their margins. For 
example, a cavity partition consisting of two 2-in. 
clinker slabs separated by a 2-in. air gap and marginally 
insulated by cork is acoustically as effective as a solid 
9-in. brick wall and costs appreciably less, though if the 
insulation is omitted, the partition is little better than 
a single wall of the same total weight. Recent tests 
show that the insulating value of a single solid wall 
benefits by the application to both sides of plastered 
building-board fixed to battens secured by insulating 
clips. It is of considerable interest to note that the 
traditional partition of lath and plaster on each side 
of wooden studding (or a similar partition with fibre 
board) is definitely superior to a single partition of the 
same weight. A fire-resisting version consisting of 
plastered expanded metal on concrete studding affords 
insulation equal to that of a plastered 9-in. brick wall 
(of three times the weight). 

The problem is more difficult in the case of floors, 
for which the important aspect of acoustical insulation 
is that of reducing the transmission of impact sounds 
such as footsteps. To measure the insulation of a test 
floor, it is subjected to blows from a set of mechanically 
driven hammers designed to simulate heavy footsteps. 
The noise heard below the floor is measured subjectively 
by a team of observers. Since no satisfactory method 
of determining absolute values for insulation against 
impact sounds has yet been developed, the results are 
necessarily comparative and show the amount by which 
the insulation of the test floor exceeds that of some floor 
of ordinary construction which is accepted as a standard. 

It appears that for floors, as for walls, a composite 
structure is a necessary concomitant of good insulation. 





Three genera] methods of providing such a structure 


have been investigated, viz.: (a) To Jay on the floor 
a soft materia] such as carpet on underfelt, or linoleum 
with a sponge rubber or similar backing; (6) To lay a 
* floating floor,” t.e., a supplementary floor supported 
on insulating material on the structural floor; (c) To 
mount an insulated false ceiling below the floor, for 
example, on insulating hooks. The first method 
provides better insulation for sharp blows than for 
dull blows (such as heavy footsteps), but may be 
anacceptable on the ground of expense and, in the case 
of working-class dwellings, on account of the unsuit- 
ability of the material. The second method is capable 
of providing good insulation together with a hard upper 
surface at not too great a cost. So far, two classes of 
floating floor have been examined, viz., a concrete floor 
standing upon a number of suitably proportioned 
rubber blocks; and a wooden “raft” floor resting 
upon a continuous layer of soft cushioning material 
such as eel-grass or glass-silkk blanket. Both are 
examples of successful floor treatment, though the 
underlying factors are not as yet completely investi- 
gated. Experiments with the concrete and rubber- 
block construction have shown that such leakage of 
sound as occurs from the floating to the structural floor 
is partly through the rubber supports and partly through 
the air interspace. A suspended ceiling alone is not 
usually as effective as the floor treatments, but may be 
used in combination with them to obtain a greater 
insulation when necessary, the effects being additive. 
Neither does a suspended ceiling isolate an impact 
sound and so prevent transmission to other parts of a 
building as does a floating floor. The standard of 
acceptable insulation for a floor is commonly taken as 
at least 15 phons to 20 phons better than that of a bare 
solid or hollow-tile concrete floor for a test impact which 
simulates heavy footsteps. It may be noted that the 
noise of such impacts heard below a concrete floor is 
practically as loud as that heard above. 

As already mentioned, it is often expedient to subject 
the surfaces of noisy rooms to treatment with sound- 
absorbent. This serves a double purpose. It is firstly 
a necessary adjunct of a sound-insulating wall if it is to 
operate to advantage, and secondly it serves to reduce 
the amount of noise built up by repeated reflections at 
the room surfaces. The extent of the quietening value 
is, however, limited, as that part of the sound heard 
directly is not ordinarily affected. There is a great 
variety of sound-absorbent materials on the market, 
ranging from stone and tiles with structural properties 
to soft flexible materials. Some of the latter are of a 
fluffy porous nature, so that covers of open texture, or 
perforated, or even pin-pricked are commonly pro- 
vided. Some acoustic absorbents have coefficients as 
high as 90 per cent. and most of them absorb high 
notes better than low. Meyer has recently developed 
a non-perforated cover, which may have hygienic 
advantages, e.g., for hospital purposes. This consists, 
for example, of thin metal sheets mounted on a wooden 
framework so that they are spaced an inch or two from 
a wall to which is attached absorbent material. 

Finally, there are two or three other points which 
may require attention when plans are being made for 
sound-insulating a building. The first is machinery 
noise, which is liable to be conducted’ through the 
structure of a building unless the machinery is properly 
insulated. For the purpose it should be mounted upon 
an undamped elastic support so weighted and pro- 
portioned that the frequency of vibration of the 
machinery on this support is low compared with the 
frequency of the noise generated. The second point 
concerns noise conducted through metal pipes, for 
example, water pipes. While some of the noise 
originating in a tap or a circulating pump travels 
through the water, much of it is directly conducted 
by the piping itself. It has been found at the National 
Physical Laboratory that a beneficial reduction 
(10-15 db.) in the noise transmitted along a water pipe 
can be achieved by replacing a few feet of the pipe with 
rubber hose. A third point is the noise of ventilating 
fans forming part of a system of artificial ventilation 
which is likely to be an essential accompaniment of a 
sound-insulated building. Care should be taken that 
the top speed of ventilating fans does not greatly 
exceed 50 ft. per second. Ventilating ducts should be 
lined with sound absorbent, and a length of canvas hose 
may advantageously be inserted at some point in a 
duct. 

The foregoing will, 1 hope, afford a notion of some 
of the organised steps which are being taken in this 
country to combat the evil of unnecessary noise. 
To find practicable solutions to the many ramifications 
of the problem is, I submit, of material significance to 
every section of the community. 








LONDON MIDLAND AND Scorrisu Rartway Ro..ine- 
Stock ProGRAMME.—The renewal programme of the 
London Midland and Scottish Railway for 1938 will 
rovide for 110 new locomotives, 324 new locomotive 
on am 732 coaching vehicles, 9.715 freight vehicles, and 





375 road-rail containers. 
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SOME EXPERIMENTS IN A 
SMALL-SCALE CUPOLA.* 


By H, E. Braypey, W. Nosie, and Prorgssor H. L. 
RILey. 


Desprre the increased knowledge of the nature of | 
coke and the formulation of tests which permit the 
quantitative measurement of its properties, the factors 
which influence its behaviour in the blast-furnace and 
cupola are still obscure. The importance of mechanical 
strength, size grading and chemical composition is 
widely recognised, but there is no general agreement 
as to the influence of the porosity, nature of the ash, 
breeze blending, reactivity or combustibility, the extent 
of graphitisation, and other measurable properties. 
Following on the pioneer work of the American Bureau 
of Mines, on the combustion of lump coke at high 
temperatures and at rates comparable with those in 
the blast-furnace hearth, other workers have investi- 
gated the high-temperature combustion of lump coke 
on a reduced scale as a direct method of studying the 
factors operative in industrial practice. The present | 
paper describes experiments of a similar nature. | 
Attempts have been made to imitate, on a reduced 
scale, the conditions prevailing in the full-scale cupola 
(e.g., high temperature, the presence of molten slag 
and metal), and under these conditions to compare the 
performances of a variety of full-scale and experi- 
mental-oven cokes, and such different forms of carbon 
as electrode and retort carbon, carbonised anthracite, 
gas coke, petroleum coke, &c. The use of a 9-in. shaft 
diameter cupola, which is described below, proved a 
more feasible method of melting iron on a small 
scale under conditions approximating in many respects 
quite closely to large-scale practice. 

The general dimensions and arrangement of the 
cupola illustrated in Fig. 1. The cupola shaft, 
9 in. in internal diameter, was built of one-eighth 
circle fire-bricks (of 3-in. radial thickness) enclosed 
in a sheet-iron cylinder a, which was strengthened at 
each end with lL-in. by }-in. iron bands. The casing | 
was secured to the hearth by bolted angle brackets. | 
The hearth consisted of a ring of masonry f supported 
in a sheet-iron ring g and closed at its lower end by a 
solid, circular fire-brick &, 12 in. in diameter and 4 in. 
thick, supported by a metal prop. The well thus 
formed was 5 in. deep from the tuyere level and was | 
lined with a fireclay-loam mixture so that the bottom 
sloped towards the tap-hole. One of the bricks forming 
the hearth wall could be inserted independently and | 
was provided with a l-in. diameter channel at the | 
hearth level for tapping purposes. The air blast | 
was provided by a 4-h.p. blower capable of delivering | 
up to 8,000 cub. ft. of air per hour at 10 in. w.g. pressure, 
and was introduced from a wind belt, 4 in. in diameter, | 
through the tuyeres (14 in. in internal diameter reduced | 
to | in. diameter at the inner ends) inserted through 
the shaft walls 5 in. above the hearth. The blast 
volume and pressure were measured by an orifice 
gauge n and manometer 0, respectively. An automatic 
record of the blast volume was made to facilitate control. 
Cleaning and inspection holes, normally closed by | 
detachable screw caps, were arranged in the tuyeres. 
A slag tap-hole was arranged in the shaft 1 in. below 
the tuyere level. 

The cupola shaft and hearth could be re-lined or 
repaired when necessary by removing the bolts securing 
the two together, and tilting the shaft away from the | 
hearth. The shaft could also be removed entirely. 
Provision was made for the observation of the shaft 
temperatures and the withdrawal of gas samples at 
different heights in the shaft by arranging sight tubes p 
at appropriate heights around the shaft (see Fig. 1). | 
The test conditions were made as uniform as possible | 
by using accurately graded coke and metal. All| 
charges were weighed. The molten metal was run | 
directly from the tap-hole into bar moulds (each 24 in. 
by 2 in. by 1 in.) made in a sand bed mounted on a} 
movable trolley which could be run into position beneath 
the tap-hole. Provision was made for weighing the | 
metal tapped in certain experiments. During each | 
experiment the contents of the shaft were kept at an 
approximately constant height, level with the top 
of the shaft, by periodically adding coke, lime and 
metal in the appropriate ratios. Metal temperatures 
were determined during tapping by two observers 
using standardised disappvearing-filament pyrometers 


are 


| fixed in position. 


| were tapped intermittently as melting progressed. 


coke to burn overnight under natural draught. On 
the next day the ash and unburnt coke was raked from 
the cupola through the space formed by the removal 
of the tapping brick, a fire was made in the hearth, 
and the shaft filled with coke, which was burnt with 
intermittent blast for 2} hours, This procedure was 
adopted to obtain comparable initial test conditions. 

Incandescent coke of small size was then removed 
from the hearth until the remaining coke bed was of 
the appropriate height. The tapping brick was then 
The approximate height of bed 
required was determined by observations of the 
maximum height of erosion of the lining which had 
occurred in previous experiments. It was found to be 
approximately constant at a height of about 18 in. 
from the hearth. A weighed amount of the metal 
employed (bars of approximately 2-in. by 1-in. section, 
broken into pieces of approximatelyj3-in. length from 
the “once run” metal of a previous experiment) 
was introduced on to the coke bed and was followed 
by weighed amounts of the coke, lime and metal in 
the appropriate ratios until the shaft was filled level 
to the top. The cupola charge was allowed to “ soak ” 
for half an hour. The blast was turned on, adjusted 
to the required value, as shown by the orifice gauge, 
and maintained substantially constant. 

The time at which the metal first ran from the tap-hole 


C. could be obtained with certain cokes. Melting 
rates of about 220 |b. per hour of iron at a temperature 
of about 1,330 deg. C. could be obtained with an 
average quality Durham coke (1l}-in. to 2}-in. size 
using a blast of 4,000 cub. ft. per hour and a metal-coke 
ratio of 6:1. Fig. 2 shows a typical record of an 
experiment with a Durham coke, while Fig. 6 illustrates 
the type of bar castings made. 

The Influence of Blast Volume and Coke Size. 
A series of experiments employing the general procedur: 
described, but with different rates of air blast (1,800 cub 
ft. to 3,400 cub. ft. per hour), was made on two siz 
gradings (}-in. to 14-in. and 1}-in. to 2}-in.) of a Durham 
beehive coke. It is evident from Fig. 3 that an 
increase in the blast supplied to the cupola increased 
proportionately the rates of carbon or coke consumption 
and the rate of melting with both 1}-in. to 24-in. and 
}-in. to 1}-in. sizes of the beehive coke. The averag: 
temperature of the metal was not, however, increased 
proportionately. An increase of the blast from 1,800 cu) 
ft. to 2,200 cub. ft. per hour produced a marked increas: 
in temperature, but further blast increases had only 
slight effects on the metal temperature (Fig. 3). It is 
probable that the true relation between metal tem 
perature and amount of blast or rate of coke consump 
tion is of a kind illustrated by the curve shown as 
a dotted line at the top of Fig. 3. A decrease in the 





was observed, and at this point the tap-hole was closed 
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with an asbestos-fireclay plug, and slag and metal 


Charges were added to maintain an approximately 
constant height in the shaft. The time and tempera- 
ture of the tappings were observed. The metal was 
run directly into the bar moulds and the bars thus 
obtained were numbered and were subsequently weighed 
to determine the weight of each tapping. After about 
500 Ib. to 600 lb. of metal had been charged to the 
cupola, 6 lb. of coke and the appropriate amount of 





TABLE VI.—Comparison OF COKEs. 


size of coke charged increased the rates of coke consump- 
tion and of melting, but reduced the metal tempera- 
tures and the CO,: CO ratio of the shaft gases. 

In the experiments described, the charge ratios 
| were fixed, and the rates of coke consumption and of 
melting were thus interdependent. The increase in 
the rate of melting due to the use of small-size coke 


| or high blast rate was therefore a result of the increase«d 


rate of coke consumption, which involved a correspond 

ingly increased throughput of metal. Hence, in agre+ 

ment with practice in full-scale furnaces, the use of high 
blast rates and large coke tends to improved melting 
efficiency, as assessed by metal temperatures and rates 
of melting. The relatively low metal (or coke-bed) 
temperatures resulting from the use of small coke 
were possibly due to the increased endothermic produc- 
tion of carbon monoxide, as indicated by the shaft-gas 
analysis. The tendency to approach an upper limit 
of temperature as the blast rate was increased (Fig. 3 
suggests also that, within certain temperature limits 
determined by the cupola dimensions and design, 
metal temperatures are more sensitive to variation in 
coke size than to variation in blast rate. 

A Comparison of Four Commercial Cokes.—Table VI 
gives the results of comparative experiments on four 
different cokes, all of 1 in. to 2 in. grading. The 
ratio of metal to coke employed in the respective 
experiments was the optimum ratio giving maximum 
melting rates consistent with metal temperatures 
of about 1,260 deg. C. or higher. The rate of air supply 
was maintained at 2,600 cub. ft. per hour. 

The results collected in Table VI show that, although 
the performances of the several cokes in the experi- 
mental cupola were similar, the beehive coke (No. 357 B) 
gave the highest melting rate and metal temperatures. 
The horizontal-retort gas coke (No. 365) was almost 
as efficient as the beehive coke under the test conditions, 
and although the patent cokes Nos. 339 and 342 gave 
very similar performances, the latter coke tended to 
be less efficient, as shown by the lower optimum ratio 
of metal to coke in the charge. A separate experiment, 
in which the metal-coke ratio was fixed at 11:1, 





Consumption, Lb. per hr. 
Metal- Tapping | Averaze | Average ¢ 
Coke Description, Coke pping Metal CO2: CO Determined.t 
No Ratio Rate. Temp Ratio Cale.* 
, Lb. per hr. deg. C. ; Carbon. 
Carbon. Coke. 
| 
357 BR | Durham beehive coke 12 260 1,280 3-3 19-5 20-0 22 
330 Durham foundry coke 12 227 1,260 2-1 20-7 18-5 20 
342 Durham foundry coke ‘ 10 210 1,280 - 20-6 18-0 20 
| 365 Durham horizontal-retort coke 12 250 1,275 3-4 19-3 19-0 21 
| * From gas analysis. +t From charging rate. 
| lime were charged, and melting and tapping continued; tended to confirm this result. In this experiment, 


| 


| 


until as much as possible of the molten metal had 


coke No. 342 was charged for the first half of the 





experiment (1} hours) and coke No. 339 was sub- 


sighted on the metal stream at a point about 2 in. | been removed from the cupola. The tapping brick 
from the tap-hole. | was then removed and excess of slag raked from inside | tituted for it in subsequent charges. Under these 
The following general procedure was adopted. On| the hearth. The totalamount of metal tapped, includ-| conditions the melting rate remained approximately 


the day immediately preceding each experiment, the | ing waste, was determined. | constant throughout the whole experiment, but the 
cupola was re-lined to the standard dimensions, | Several experiments were carried out employing | metal temperature, which had fallen to 1,250 deg. C 
and thoroughly dried by lighting about 10 lb, of coke | coke-to-metal ratios initially of about 1 : 8 and, increas-| before the substitution of No. 339 for No. 342, was 
on the hearth, filling the shaft with 1}-in. to 2}-in.| ing in successive experiments to the maximum ratio | increased to about 1,280 deg. C. by the use of coke 
size coke (1-in. to 2-in. size in preliminary experiments) | consistent with a metal temperature of the order of not | No. 339. 
when the bottom layer was well alight, and leaving the | less than 1,260 deg. C. Temperatures lower than this} 4 Comparison of Different Carbons.—The above 
involved some risk of freezing of the metal in the | experiments indicate that, although it is possible to 
* Paper read before the Iron and Steel Institute at |hearth. Using the procedure outlined, temperatures | detect differences in the performances of cokes under 
Middlesbrough, Thursday, September 16, 1937. of the order of 1,700 deg. C. in the combustion zone very similar operating conditions, these differences 
Abridged and metal temperatures of about 1,320 deg. to 1,360 deg. | are, on the whole, small. There is a widespread beliet 
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that the combustion of cokes of low volatile content 
leads to the production of high temperatures and 
efficient working in a cupola. An attempt was there- 
fore made to assess the maximum differences in cupola 
performance which could be observed by the use of 
widely different types of carbon. The method of com- 
parison employed in the foregoing tests, viz., determina- 
tion of the metal temperature and melting rate for the 
optimum metal-coke ratio, while perhaps giving the 
clearest differentiation in coke efficiencies, proved both 
laborious and expensive. In some of the tests the 
available amounts of material were relatively small, 
and it was necessary to effect some simplification of the 
tests by using a fixed metal : coke ratio. The following 
comparisons were made on this basis. 

Table VII summarises the results of comparative 
tests on two furnace cokes, electrode carbon, retort 
carbon (from the walls and roof of a modern high- 
temperature oven), and a sample of petroleum coke. 
The latter material, which contained small amounts 
of soda from the original distillation process, represented 
an extreme type of material. Its volatile matter 
content and oxidation rate were relatively high, as 
could be expected from its origin and preparation 
(distillation of petroleum pitch). The electrode carbon, 
which was kindly supplied for these tests by Messrs. 
Hadfields, Ltd., Sheffield, was probably prepared by 
the high-temperature carbonisation of a compressed 
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mixture of powdered anthracite and binding agents, 
such as pitch and/or coking coals. In the cupola 
tests the metal: coke ratio was fixed at 61: and the 
blast volume at 4,000 cub. ft. per hour. Variations in 
blast pressure throughout the series of experiments 
were negligibly small. The cokes or carbons were 


TaBLe VII.—Comparison of Different Carbons. 


Coke grading = 1} in. to 24. in. Metal-coke ratio = 6: 1. 
Blast = 4,000 cub. ft. per hour. 

















during preparation by carbonising a South Wales 
anthracite for 12 hours in a chamber oven at 1,300 deg. 
to 1,350 deg. C.* 

Table VII clearly shows that the use of retort carbon 
or electrode carbon leads to the production of increased 
metal temperatures and, under the experimental 
conditions employed, increased rates of melting. An 
examination of the ash contents of the carbons indicates 
that the differences cannot be attributed entirely to 
differences in fixed carbon content. Both these mate- 
rials may be considered to consist largely of highly 
graphitised carbon, as is suggested by their relatively 
large wet oxidation rates. The high wet oxidation 
rate of the petroleum coke was shown in separate 
experiments to be due to incomplete carbonisation 
and its relatively large volatile matter content. The 
results obtained thus tend to support the view that a 
high degree of graphitisation is a desirable property 
of cupola cokes. 

The metal temperatures obtained by the use of 1-in. 
to 1}-in. gradings of electrode carbon, retort carbon 
and high-temperature coke were, however, very similar 
(Table VIII), although the average metal temperature 
given by retort carbon was slightly greater than that 
given by the other two carbons. The sample of 
carbonised anthracite, although possessing a small 
wet oxidation rate, gave the highest average metal 
temperature and the lowest melting rate. The results 











) 2500 
e) Blast..Cub.Ft.perlur 
of laboratory tests on the carbons employed suggest 
that the high average metal temperature and relatively 
low melting rate given by the carbonised anthracite 
were connected with the relatively low rave of carbon 
monoxide production and associated reduced rate of 
carbon consumption observed. A converse pheno- 
menon might be suggested to explain the low metal 
temperature and high melting rate of the electrode 
carbon, which gave an unexpectedly low CO,:CO 


Taste VIII.—Comparison of Different Carbons. 


Blast = 4,000 cub. ft. per hour. Coke grading = 1 in. to 
l}in. Metal-coke ratio = 6: 1. 
































7 
Mean i Bulk Description. on Metal. | yeiting Rate, 
Description Metal Melting Density, emp. } 
tue Fate Rate. | 1} in, to | eae ‘i 
P. 24 in. Coke. | ~ | 
a ee deg. C, Lb. per hr. 
ad oy | Carbonised anthracite .. 1,330 219 
deg. C. Lb. per hr Lb. per 1,330 214 
cub. ft. Mean 1,330 216 
Durham blend coke 1,312 223 saiciainnepieitineamnamneiinain |__| 
1,300 222 —- Electrode carbon 1,305 | 241 
Mean 1,306 | 223 a ne 
, i ——————| Retort carbon .. 1,316 231 
Durham blend coke + 50 per | | 1,325 235 
cent, retort carbon --| 1,340 241 — Mean 1,320 233 
Durham furnace coke 1,340 206 «| High-temperature experimental 1,305 230 
1,335 212 23-3 oven coke 1,315 230 
Mean 1,337 209 Mean 1,310 230 
Electrode carbon wt 1,370 233 P - —— > eens - ~~ 
Mean ieee 4 nae ratio and high rate of carbon consumption in laboratory 
-- = __—__|________| tests. There was, indeed, an approximately general 
* Roof carbon ” | 1,390 227, | =: 30-0 parallelism between the CO,:CO ratios and carbon 
Petweiensn caohee 13000 | 210 | consumptions in the laboratory tests and the results 
etre Y ’ | - — 








* Maximum temperature, 1,330 deg. C. after 1} hr., falling 
ontinuously to 1,270 deg. C. 
graded to 1}-in. to 2}-in. size and the general procedure 
of the tests was as described above. 

The results of further comparative tests made on 
l-in. to 1}-in. material are shown in Table VIIT. The 
use of l-in. to 1}-in. graded material was necessitated 
by the difficulty of obtaining larger sizes of the car- 
bonised anthracite, which broke down considerably 


of the cupola tests. The apparent densities, porosities 
and bulk densities of the materials examined in the 
foregoing tests were markedly different. The possible 
influence of these factors upon the results of the cupola 
tests makes it difficult to draw any definite conclusions, 
particularly in view of the limited number of tests 
made. 

The commercial importance of a knowledge of the 





* The authors are indebted to the Fuel Research Sta- 
| tion, Greenwich, for the preparation of this material. 
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influence of the extent of graphitisation in the combus- 
tion of carbon prompted a further comparison on a 
technical scale. For this purpose, full-length pieces of a 
commercial coke (carbonised for 29} hours in a 20-in. 
oven from a Durham coking mixture) were broken into 
halves to obtain bulk samples of coke from nearest the 
oven wall (outer ends, sample No. 316) and from the 
middle of the oven (inner ends, sample No. 317). In 
this way large samples (about 3 tons each) of coke 
greater than about 3 in. size were obtained, with the 
same ash content, from the same coal, and differing 
only in the extent of carbonisation and presumably 
also in their extent of graphitisation. Difficulties 
arising from possibilities of variation in the original 
coal, &c., which would be met with by carbonising 
ovparate batches of coals, were, therefore, eliminated. 
‘he coke thus obtained was examined, in collaboration 
with the British Cast Iron Research Association, in a 
full-scale cupola (expanded well hearth 51 in. in 
diameter; minimum diameter at tuyeres 30 in., 
flared out to approximately 60 in. shaft) using uniform 
metal charges and fixed charge ratios. Table XI 
summarises the data of the large-scale cupola trials. 

Iv is evident that despite the lower shatter index 
of the coke from the outer portions of the half-width 
pieces, namely, 88-95 against 91-95, and the lower 
blast pressure when using this coke in the cupola, it 
gave a slightly better performance, as judged by both 








Type OF CASTING OBTAINED. 


metal temperatures and melting rates. This is, of 
course, an isolated result, but it seems reasonable to 
regard it tentatively as contributory evidence favouring 
the conclusion that, other properties being the same, a 
high degree of graphitisation is a desirable property 
in a metallurgical coke. 

The Relative Efficiencies of Blend Cokes.—The 
admixture of small proportions of finely-crushed coke 
with certain coking slacks is known to effect some 


TasLe XI.—Large-Scale Cupola Trials. 





——_—_—_—__— 
Outer Portions, Inner Portions, 
Coke No. 316. | Coke No, 317,. 


| | 
Mean metal temperature, deg. C. 1,295 | 1,290 
Mean blast volume, cub. ft. per 
minute in _ ool 3,804 2,701 
Mean blast pressure, in water 
gauge .. ~ + - 15-0 17-0 
Melting rate, tons per hour .. 8-1 7°7 


improvement in the mechanical] properties (e.g., shatter 
index) of the coke produced from the slack. In certain 
localities, blending with coke fines is regularly practised 
with success for the production of blast-furnace coke, 
and its advantageous effects in certain cases are beyond 
doubt. Evidence collected by the Northern Coke 
Research Committee indicates clearly that the effect 
of blending the parent coking slack with coke fines is 
different for different coals. This aspect of blending 
with coke fines has not been sufficiently emphasised 
in the past and explains the adverse effects of such 
blending spmetimes observed. The following experi- 
ments were undertaken to provide data on this point. 
The cokes were prepared from two Durham coking 
slacks carbonised alone and after thoroughly mixing 
with up to 20 per cent. or 30 per cent. of coke fines. 
Carbonisation was effected at about 900 deg. C. in a 
top-charged experimental oven, 8 ft. high, 3 ft. 6 in. long 
and 18 in. in mean width, holding a charge of about 
17 cwt. Experimental cupola tests were made in 
| duplicate on 14-in. to 24-ing sizes of these cokes, using a 
constant metal: coke ratio of 6 : 1 and the general test 
| procedure described. Full-scale cokes made from one 








732 
of the coking slacks and from a blend of the slack 
containing 5 per cent. of coke fines were also examined. | 
In general, the shatter index was increased by blending, 
and the apparent specific gravity progressively increased 
with increasing content of admixed fines. With one 
series, the blend containing 20 per cent. of coke fines | 
tended to be more abradable, as indicated by the lower 
}-in. shatter index. The influence of blending on the 
porosity of the cokes was also different for the two 
series of blends examined. Laboratory combustibility | 
tests on the various cokes indicated definite increases | 
in the rates of combustion, associated with increased 
rates of production of carbon monoxide, with increasing 
content of admixed coke fines. Although, in general, 
blending with coke fines tended to decrease the ignition | 
temperature and to increase the temperature of steady 
combustion in these tests, there appeared to be a ten- 
dency for mixtures containing 20 per cent. and 30 per 
cent. of coke fines to give relatively low ignition 
temperatures and low steady combustion temperatures. 

Despite these and other differences in the results of 
laboratory tests on the experimental-oven cokes, no 
marked differences in their behaviour in the experi- 
mental cupola were observed. It is perhaps note- 
worthy that the low metal temperatures and high 
melting rates of coke No. 440 (from mixtures containing 
30 per cent. of coke fines) were in agreement with the 
results of the laboratory combustibility tests on this 
coke. Coke No. 405 (20 per cent. of coke fines) behaved 
somewhat similarly. The relative order of the metal 
temperatures and melting rates of the full-scale cokes 
was also reflected in the results of the combustibility 
test. In this connection it may be stated that the 
slightly lower metal temperature and melting rate 
of the full-scale coke made from the mixture with 
5 per cent. of fines was in keeping with the reported | 
slightly inferior performance of this coke in the blast- | 
furnace. 

A survey of the results of the experimental cupola 
tests suggests that, under similar conditions of size 
grading and rate of air supply, corresponding normal 
ind breeze-blended cokes give substantially the same 
performance at the high temperatures prevailing in 
the cupola (about 1,650 deg. C. in the combustion 
zone in the experiments described). It is, of course, 
possible that this result may be traced to a general 
similarity of the cokes arising from slight under- 
carbonisation in the experimental oven, a factor which 
is very difficult to eliminate in small-scale carbonisation 
processes. The general implication is, however, that 
the influence upon the combustible properties of coke 
of blending with coke fines is probably small, and that 


| 


| 








rasie XV Results of Cupola Tests 
Bulk | 
Mean Density 
Coke Description Metal Melting | 1jin. to 
Ne remp Rate 24 in. 
Coke 
! 
deg. ( Lb. per | Lb. per | 
hr cub. ft 
mn Durham furnace coke 1,340 206 } 
1,335 212 23-3 | 
Mean 1,337 209 
$21 Coal used for No, 420 1,315 203 
> per cent, peat 1,325 205 24 
Mean 1,320 204 
422 | Coal used for No. 420 1,330 223 
10 per cent, peat 1,325 214 24-1 
Mean 1,327 


te 
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differences of performance observed under practical 
conditions are chiefly attributable to the predominating | 
influence of differences in mechanical strength and | 
the consequent production (by impact, abrasion or 
other factors) of variable amounts of small coke. | 
Che marked influence of the latter factor is shown by 
the experiments on size grading described above. 
These conclusions, although only strictly applicable | 
to coal blends similar to those examined, are in keeping 
with the frequently expressed opinions of blast-furnace 
operators. 
Table XV gives the results of experimental cupola 
tests made on cokes from a Durham coking slack 
and the same slack containing 5 per cent. and 10 per 
cent. of finely crushed peat, respectively, (cokes Nos. 
$20, 421 and 422). The cokes were prepared in the 
experimental oven described above. The shatter 
indices of the three cokes were practically the same, but 
differences in the results of laboratory tests on the 
respective cokes could be detected. 


| coupled to the delivery pipe is shown at b. 


}and a seal made by a gland of ordinary type. 
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and, irrespective of the applications to research, suggest 
interesting possibilities of the small-scale cupola as a 
standby for occasional small castings. The range 
of variation of either metal temperatures or melting 
rates obtainable with average metallurgical cokes was 
relatively small. It is doubtful, therefore, whether 
the present design of the cupola permits a clear differen- 
tiation of any but extreme varieties of cokes and carbons. 
Slightly better differentiation might have been 
obtained by the use of a higher shaft, a modification 
which was not practicable. 

The coke size and rate of air blast markedly influenced 
both the rates of combustion and melting. Metal 
temperatures appeared to be more sensitive to variation 
in the coke sizes than to variation in the air blast above 
certain limits, which were probably determined by the 
cupola dimensions and design. The coke size and | 
rate of air supply, t.e., the area and time of contact 
of the coke and air, thus appeared to be predominating | 
factors during combustion. This observation, consi- 
dered in conjunction with the general similarity of the 
performances of the cokes examined, suggests that 
differences in coke performances under practical condi- 
tions are largely attributable to the production of 
variable amounts of small coke in the furnace, due 
to differences in mechanical strength of the cokes. 
The general inference from the results described thus 
tends to support the view that the hearth temperatures 
obtained in cupola operation, and probably also in | 
blast-furnace practice, are less affected by differences | 
in coke reactivity than by differences in mechanical | 
strength of the coke. The higher hearth temperatures | 
observed with highly graphitised materials (Table VII) | 
suggest, however, that differences in reactivity might | 
become effective under certain conditions. 

The above experiments were carried out in the 
laboratory of the Northern Coke Research Committee, | 
Armstrong College, Newcastle-upon-Tyne, and grateful 
acknowledgment is made to the Committee for 
permission to utilise the data obtained. 








KIER ISOLATING VALVE. 


Tue vessels known as kiers in the textile industry 
and used for boiling yarn or cloth in the bleaching or 
dyeing processes, have been, although so simple to 
operate, subject to so many accidents that statutory 
regulations have been drawn up in connection with 
them. Some of these accidents have owed their origin to 
the admission of the boiling caustic liquid when persons 
were engaged inside the kiers, so that it is laid down that 
the inlet pipes must be fitted in such a way that positive 
and visible disconnection is ensured when the kier is 
out of action. The ingenious isolating valve illus- 
trated in the accompanying Figs. 1 and 2, has been 


| developed by Messrs. Audley Engineering Company, 


Limited, Newport, Shropshire, to meet these require- 
ments. It is also obviously applicable to other pur- 
poses in which unmistakable evidence of disconnection 
is desired, though its specific name is derived from its 
primary purpose. Referring to Fig. 1 the flange 
coupled to the supply pipe is shown at a, and that 
If these 
pipes be imagined as continuing from the flanges, it 


| will be quite obvious, even from a cursory external 


inspection, that, with the valve in the position 
shown, the flow is interrupted. From the drawing the 
method by which the discontinuity is achieved is still 
more clear. 

Both the flanges a and &} are, of course, fixed, but 
between them is a valve body ¢ which is rotated on the 
same axis as that of the inlet pipe. The pivot on which 
rotation takes places consists of a stud locked in the 
body by a grub screw, and having its nuts screwed 
down on a ball bearing in the flanged part d. 
The body is formed at the top with a circular face, 
itself flanged, against which flange pressure is exerted 
The 
two faces are thus kept in contact by both the stud 
and the gland. The joint face is itself sealed by a 
lubricant under pressure in the grooves e, pressure being 
applied by the screw f, through a non-return ball 
valve. The lower part of the body is also made tight 
with a gland, below which is a lubricant sealing ring 
supplied by a screw-down lubricator. The inlet and 
outlet flanges are coupled by the bolts seen at the 
right. The valve is turned between the cut-off position, 
seen in Fig. 1, and the connected position by rotation 
through 180 deg. A tubular lever is screwed into 
the body immediately below the pivot stud. It is 


These differences | fitted with a bakelite handle and, as shown by the 





were not, however, as great as might be expected with | dotted lines to the left of Fig. 1, is secured by a padlock 
blends containing such an extreme type of material as | when the valve is in the cut-off position. The outlet 
peat. Despite the observed difference in the cokes, the | pipe is open to the atmosphere in this position and 
results of the experimental cupola tests were very | should the pump be accidentally started and leakage 
similar and, indeed, were not greatly different from | take place across the face, the liquid would flow out 
those obtained in the foregoing experiments. through the orifice and none of it would find its way 

General Conclusions.—The experiments described | into the kier. The position of the valve when per- 
in the foregoing pages demonstrate the feasibility of | mitting flow is indicated in Fig. 1 by chain-dotted lines, 
melting iron on a small scale under controlled conditions, | and a lock is also provided in this position. The con- 


necting bolts determine the are of travel of the lever. 
It may be mentioned that the area is full bore through- 
out, the cross-section of the orifices in the faces being 
segmental as will be seen in Fig. 2. The valve is made 
of the firm’s high-duty cast iron, which is highly re- 
sistant to caustic liquors and has a tensile strength 
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of between 14 tons and 16 tons per square inch. At 
the present time it is manufactured in two sizes, with 
3 in. and 4 in. bore, respectively. 








CATALOGUES. 


Resistance-Welding Machines.—We have 
from Messrs. Soag Machine Tools, Limited, 7, Juxon-street, 
Lambeth, London, S.E.11, a new folder describing 
electric resistance-welding machines manufactured 
Continental works, and of which they are in a position to 
uive early delivery. 


received 


Switchgear.—A copy of a new and enlarged brochure 
relating to their internal isolation switchgear has been 
sent to us by Messrs. Switchgear and Cowans, Limited, 
Elsinore-road, Old Trafford, Manchester, 16. This very 
clearly describes their developments of the principle ot 
* isolation without moving the mass.” 

Marine Engines.—We have been furnished by Messrs. 
The Parsons Engineering Company, Limited, Town 
Quay Works, Southampton, with a copy of a new cata- 
logue, illustrating and describing a new series of thei 
petrol and kerosene engines. This catalogu: fully 
coded for the benefit of engineers abroad. 


is 
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Jaw Crushers.—From Messrs. Dominion 
Company, Limited, of Montreal, Canada, 
received a bulletin giving particulars of their jaw-type 
nine standard sizes, 


we 


rock crushers, which are built in 
from 10 in. by 20 in. to 48 in. by 72 in. ; water-cooled 


bearings are fitted to all except the smallest size. 

High-Temperature Drying.—Messrs. Sturtevant Engin- 
eering Company, Limited, 147, Queen Victoria-street, 
London, E.C.4, have sent us their latest publication on 
high-temperature drying, which contains illustrations 
of various ovens fitted up by them, having automatic 
control, for use in enamelling and other work. The 
ovens provide for both ‘direct and “ indirect,” 
well as for continuous drying. 


Control Gear and Instruments for Power Stations.—A 
handsome booklet issued by Messrs. George Kent. 
Limited, Luton, illustrates and describes mumerous 


examples of their automatic boiler-control apparatus, 
turbine-control instruments, automatic superheat-tem 
perature control apparatus, and other equipment of this 
class for use in power stations and in connection with 
steam raising generally. This publication, in fact, con- 
tains much matter of interest to power-station engineers 
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RAILWAY RUNS IN FRANCE, 1937. | 
By Lorp MoONKSWELL. 
(Concluded from page 67%.) 


THe Barcelona Express leaves the Quai d’Orsay 
terminus at 8.20 p.m. As far as Brive it is worked 
by an electric locomotive, and thence by the 4-8-0 
P.O.-Midi steam locomotives of the 240-701 to 
240-712 class shown in Fig. 3, which have been 
reconstructed from the smaller-wheeled 4-6-2s. 
With a trailing load of 670 tons, the big electric 
locomotive covered, on one occasion, the 249} miles 
from the Quai d’Austerlitz to Limoges non-stop in 
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to its lowest point, 303 ft. above sea. Between 
Km. 543 and Km. 552 the ascent is nearly all 
1 in 100 and averages 1 in 110; then, after a dip, 
there are 34 km. of 1 in 100 up from Km, 555}. 
There is a summit 700 ft. above sea at post 560 
from which the line falls at 1 in 100 to post 5644, 
560 ft. above sea. Between Km. 566 and Km. 577-3 
the rise is 108 metres (1 in 105) to a summit 912 ft. 
above sea at Thédirac, and then follows a fall for 
17 km. to post 595 (390 ft. above sea), also at an 
average of lin 105. There is a short stretch of 
level to Cahors, 62 miles from Brive, and 600 km. 
from Paris. From Cahors to a summit at Km. 615 
there is another steep ascent, almost all at 1 in 100. 
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It there rose again to slightly over 43 m.p.h., and 
finally fell to 38 m.p.h. at the summit. The last 
10} kilometres up 1 in 105 before the summit 
were shown to have been run at the average speed 
of 41 m.p.h. The horse-power corresponding 
to the gradient and to the falling speed worked out 
at 1,800. In calculating the resistance, the fact 
had to be taken into account that for almost exactly 
half of this distance there were curves of a radius 
between 25 and 40 chains. In these circumstances 
the resistance of an eight-coupled engine with 
wheels only 6 ft. in diameter can hardly have been 
less than 36 lb. per ton, and the resistance of the 
rest of the train may have been 9 Ib. per ton. If 
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4 hours 6 minutes 48 seconds, in spite of various 
delays, including a slack to 5 m.p.h. on the ascent 
of 1 in 100 beyond Argenton. The 614 miles from 
Limoges to Brive, over a summit nearly 700 ft. 
higher than Limoges and 1,453 ft. above sea, occupied 
73 minutes 36 seconds. 

At Brive, the electric locomotive was taken off 
and replaced by the 4-8-0 steam locomotive No. 
240-702, the load behind the tender remaining the 
same, viz., 670 tons. From Brive, 500 kilometres 
(310 miles) from Paris (Quai d’Austerlitz), the line 
rises 515 ft. to a summit 985 ft. above sea, at 
Km. 518-6. The average ascent as far as Km. 507-3 
is 1 in 128, then, after about 750 metres of level line, 
there is an ascent of exactly 100 metres in the 104 km. 
to the summit, with an average gradient of 1 in 105. 
This section of the line is practically all at 1 in 100 
except for a short stretch of level past Chasteaux 
station. From post 520-2 to Souillac, Km. 537, 
there is a continuous descent at 1 in 100. From 
Souillac a less steep fall to Km. 543 brings the line 





From Km. 615 the line falls to Km. 639 with 
several bits of 1 in 100 or so. From post 639 to 
Montauban is nearly level. 

No. 240-702 started from Brive with steam cut 
off at 50 per cent. in all four cylinders, and the 
gauges showing pressures of 275 lb. in the boiler 
and high pressure steam-chest and 72 Ib. in the low- 
pressure steam-chest, but the cut-off was soon 
increased to 60/50 and then to 60/55, pressure in 
the boiler being not less than 275 lb., and rising 
to as much as 100 Ib. in the low-pressure steam-chest. 
In the darkness it was impossible to do any timing 
beyond noting the time of passing the stations. 
The time to Noailles (8 km. from Brive) was 11 
minutes, to Chasteaux (13km.) 15 minutes 30 seconds, 
and Gignac (20 km.) 21 minutes 30 seconds. This 
agreed well enough with the speed-recorder, which 
showed that speed rose to 36 m.p.h. and then 
remained at this point for a mile or so before 
Noailles, increased to 43 m.p.h. on the level past 





RECONSTRUCTED 4-8-0 TypE Locomotive; P.O.-Miprt Ratiway. 
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these figures are accepted, the resistance of the 
train, apart from gravity and acceleration, must 
have been about equal to 1,100 horse-power, giving 
a total of 2,900 horse-power. 

On the 9 kilometres of 1 in 105 after post 543, 
speed fell to about 38 m.p.h., and then remained 
constant, and on the longer stretch to Thédirac 
it fell to 36 m.p.h. Down hill speed quickly rose 
to the limit of 85 km. (523 miles) an hour, to which, 
on account of curves, it is restricted on this section. 

Cahors, 62 miles, was reached, after a slack, in 
89 minutes 46 seconds. From Cahors 15 kilometres 
to the summit at Km. 615 occupied 19 minutes 
20 seconds, speed steadily rising to 37 m.p.h. on the 
1 in 100 which extends to post 609 and to 39 m.p.h. 
on the slightly easier gradients beyond. The 
speed limit of 85 km. per hour no longer applies 
on the comparatively level and straight stretch 
before Montauban, and 74 m.p.h. was reached. The 
394 miles from Cahors to Montauban occupied 





that station, and fell to 40 m.p.h. at Chasteaux. 


52 minutes 18 seconds. 








The return journey was made with the same 
engine. The traffic was so heavy that the train 
had to be divided, and the first portion weighed 
375 tons behind the tender. The northbound Barce- 
lona Express is timed to leave Montauban at 
midnight. On the night in question the start was 
24 minutes late. Seventy miles an hour was 
quickly reached and 74 m.p.h. was touched on the 
level stretch from Montauban. After this, 85 km. 
(523 miles) per hour, the maximum speed allowed 
by the regulations, was maintained practically 
without variation for the whole of the rest of the 
way to Brive, except for the stop at Cahors and two 
points where slacks had to be made. One of these 
slacks was at Souillac, where speed was reduced to 
15 m.p.h. With steam cut off at 50/50, speed up 
1 in 100 had increased in 14 miles to 52} m.p.h. 
Cut-off was then reduced to 38/40, which sufficed 
to maintain this speed. 

The 394 miles from Montauban to Cahors were 
run in 45 minutes 34 seconds (52 m.p.h.). The 
62 miles from Cahors to Brive, with a slack to 
10 m.p.h. a couple of miles from the start and 
another to 15 m.p.h. at Souillac, occupied 76 minutes 
38 seconds (48} m.p.h.). Booked time for the two 
runs was 52 minutes and 88 minutes. 

On the Est, the 9.30 train for Belfort on one occa- 
sion left Paris behind engine 231-051, of the type 
shown in Fig. 4. This is one of those purchased 
from the P.-O. This engine, with others of the 
same class, is fitted with very high and wide screens 
on either side of the smokebox. The train, com- 
posed of nine vehicles, weighed 447 tons behind the 
tender. 

From the Gare de |’Est the line rises at about 
1 in 500 for 11 kilometres. From Km. 17 to 
Km. 25} there is an ascent averaging 1 in 170, 
and from Gretz (38-2 kilometres) to Km. 50 a 
gentle fall. Hence to post 77} there is an ascent, 
the last 3 kilometres of which rise at 1 in 230. 
There follow a fall, mostly at about 1 in 170, to 
Flamboin (95 km. = 59 miles) and a long, gentle 
ascent past Troyes as far as post 205 (127} miles). 
To post 215 the line then descends at 1 in 230 and 
a gentle rise to post 239 follows. Hence to the 
summit at Chaumont (1,025 ft. above sea) there is a 
more severe ascent, mostly at about 1 in 190. 
After Chaumont (261-2 km.) 7 kilometres fall at 
1 in 170 is followed by a rise of about 1 in 400 to 
post 303 (1,170 ft. above sea) and then the line falls 
at about 1 in 175 to post 323, falls very gently to 
post 362 and undulates to Vesoul (381 km. from 
Paris and 725 ft. above sea). From Vesoul to a 
summit tunnel between Km. 429 and Km. 430 
there is a long, fairly severe ascent, broken by a 
dip at Lure, 41] kilometres from Paris and 967 ft. 
above sea. For some 15 kilometres before Lure 
the gradieut averages 1 in 200 and between Lure 
and the tunnel there are 20 kilometres averaging 
lin 180. The summit, after which the line is level 
for 3 km., is at post 430-4. This plateau is 1,312 ft. 
above sea. The descent to Belfort (442-7 km. 
from Paris) is mostly at 1 in 200. Belfort is 1,172 ft. 
above sea; the Gare de l'Est is 150 ft. 

Nogent viaduct was under repair and single line 
working was in force for part of the way across. 
Post 17, on the viaduct, was therefore passed at 
10 m.p.h., 15 minutes 5 seconds from the start. 
The reversing gear was then put to 55/55 and 
shortly afterwards to 60/60, and up the 1 in 170 
(average), which continues as far as Km. 25-4, 
speed rose till the 25th km. was run in 40} seconds 
(55-5 m.p.h.) and the 26th in 38! seconds (57-6 
m.p.h.). Seventy miles an hour was reached at 
post 30 and 75 at post 46. Posts 50-78, with a total 
intermediate ascent o/ 200 ft., were run in 14 minutes 
28 seconds (72 m.p.h.). From post 78, twenty-two 
kilometres were run in 10 minutes 34 seconds (77-6 
m.p.h.), which is within the new speed limit of 
125 km. per hour now in force on the Est main 
line. 

The slight slack that formerly had to be 
made at Flamboin (95 km.) has been abolished. 
There was a slack near post 112, where the last 
82 kilometres (51 miles) had been covered in 
41 minutes 43 seconds (73-3 m.p.h.), a loss of about 
& minute resulting from this. After 75 m.p.h, 
had again been reached on a slightly rising gradient, 
Troyes (103} miles) was reached in 97 minutes 
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| 14 seconds from Paris. Altogether, about 4 minutes | 
had been lost by the two slacks. 

At Troyes, engine No. 231-065, also of the P.-O. 
type, came on, and ran the 81 miles to Langres 
in 84 minutes 4 seconds. Ten kilometres from post 
239 up 1 in 180 were run in 5 minutes 59 seconds 
(62-1 m.p.h.). Then the easy stage of 524 miles 
to Vesoul was run in 51 minutes 2 seconds, with one 
slack for permanent-way repairs. 

After Vesoul (381 km. from Paris) comes perhaps 
the most interesting part of the journey. The two 
short stages Vesoul-Lure (18} miles) and Lure- 
Belfort (19} miles), both of which include long 
ascents, are timed to be run in 23 minutes and 
24 minutes respectively. From Vesoul the actual 
start is not very difficult, the first 3-6 km. (2} miles) 
rising only gently. After that there is an ascent 
16 km. long, averaging 1 in 205. With steam cut 
off at 58 per cent. in all four cylinders, post 382 
was passed in 2 minutes 12 seconds, post 384 in 
3 minutes 57 seconds, and post 386 in 5 minutes 
20 seconds. The next three kilometres occupied, 
respectively, 38% seconds, 37? seconds, and 36; 
seconds, so that 60 m.p.h. was reached in rather 
less than 7 kilometres (say 4 miles). Cut-off had 
now been reduced to 55/55. After this, speed 
continued to rise and 7 kilometres from post 391 
were run in 4 minutes 2 seconds (64-7 m.p.h.). The 
16 kilometres from post 385 occupied 9 minutes 
34 seconds (62-3 m.p.h.). Lure was reached in 
20 minutes 15 seconds from Vesoul, 554 m.p.h., 
start to stop. 

From Lure (411 km.) the start is much harder, the 
whole of the first 10 kilometres rising at 1 in 166. 
Between Lure and post 430-4 the line rises 350 ft., 
the average gradient being 1 in 180. The first 
kilometre from Lure took 2 minutes 10 seconds, this 
being followed by kilometres in 1 minute 3 seconds, 
51 seconds, 46 seconds, 42+ seconds, 40} seconds, 
39 seconds, 384 seconds, and 37} seconds. Sixty 
miles an hour was therefore reached in about 5 miles, 
all up 1 in 166. Steam had been cut off first at 62 per 
cent. in all four cylinders, then at 60 per cent., and, 
from about post 417, at 55 per cent. The steam 
temperature was about 405 deg. C. (760 deg. F.). 
After post 42] there are one or two bits of easier 
gradient and the next 3 kilometres were run in 
36? seconds, 35: seconds and 36? seconds (61-4, 
62-8 and 61-4 m.p.h.). Cut-off was then reduced to 
42 per cent. as the train was before time. Post 431, 
which is on the summit plateau, was passed in 
exactly 15 minutes from Lure (12-4 miles), Belfort 
(194 miles) was reached in 22 minutes 14 seconds, 
75 m.p.h. having been attained on the descent. 
The average start-to-stop speed on this run was 

2} m.p.h. 

The return train, composed of 8 vehicles, weighing 
372 tons behind the tender, left Belfort with engine 
No. 231-070 of the same class. Post 431, 7} miles, 
was passed in 10 minutes 30 seconds. Hence, 
running downhill, 70 m.p.h. was attained by post 428 
and 75 by post 426. The next 44 kilometres were 
run in 21 minutes 43 seconds (75-5 m.p.h.) and 
Vesoul, 38} miles from Belfort, was reached in 
36 minutes 11 seconds. From Vesoul to Troyes, 
1334 miles, the run was easily made in 133 minutes 
26 seconds. In 10 kilometres from post 323 the 
ascent is 60 metres—1 in 166. With steam cut off 
at 55/52, this length was covered in 5 minutes 
54 seconds (63 m.p.h.). Finally, engine No. 231-052 
ran from Troyes to Paris (103} miles) in 105 minutes 
2 seconds. ‘Thére was a severe slack after Flamboin 
(95 km. from Paris), another for the single line 
working on Nogent viaduct, and the usual slack 
to 10 m.p.h. at the signal controlling the entrance 
to the terminus. 

The actual running time for the 275 miles from 
Paris to Belfort amounted to 274 minutes 49 seconds 
and that for the return journey from Belfort to 
Paris to 274 minutes 39 seconds. 
| All ton-weights in this article are in British 
|(not metric) tons. 

Sincere thanks are offered to the authorities of 
the various lines for their never varying kindness 
in giving facilities for the investigation of the 
development and of the work of their locomotives. 
Hearty thanks are also due to the inspectors and 
engine crews who were responsible for the excellent 
performances recorded. 
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VELOCITY DIAGRAMS. 
By 8. H. Sretrox. 

THE usual approach to mechanics through th: 
principle of moments and the polygon of forces 
gives no indication that there is one underlying idea 
running through the whole subject, and hence 
velocity diagrams are learnt not as an extension 
of “moments,” but as another part of the subject. 
The result of this disconnected system of instruction 
is that great opportunities are lost of using methods 
which now appear to be quite irrelevant to the 
problem simply because the connection has not 
been made clear. 

The main principle in mechanics is that the value 
of a force in producing motion is measured by the 
power exerted by the force when that motion takes 
place. If a system is in equilibrium—not neces- 
sarily at rest—the forces are so arranged that for 
any conceivable movement of the system the tota! 
power exerted is zero. If the motion considered is « 
rotation about a fixed axis, the entire system 
moving as a rigid body, the test is that the moment 
about this axis must be zero. Each external force 
is multiplied by its arm and the summation 
equated to zero. In this case the arm represents 
the effective velocity of the point of application, 
and hence we are merely equating the total power 
to zero. Internal forces need not be included 
because they occur in pairs in accordance with 
Newton’s third law, and hence cancel each other in 
the summation. The polygon law is the special 
case of moments where the axis is at infinity and 
the closed polygon guarantees that for any transla- 
tion of the whole system the power is zero. Th: 
same principle allows us to say that in a frictionless 
machine the mechanical advantage is equal to the 
velocity ratio. In this case, the motion considered is 
the natural motion of the machine ; the only forces 
concerned are the applied efforts and loads. 

If this point of view has been adopted it will be 
seen that velocity diagrams have already been 
considered. When we consider the lever and take 
the product P x ON we are using the lever as its 
own velocity diagram and ON is the effective 
velocity with which P is concerned; P x ON is 
the power exerted by P when rotation takes place 
about O. The fact that the lever may be at rest 
does not alter the argument. We may imagim 
the lever to rotate about O and O N may be taken 
to represent the velocity. The validity of the 
argument is based on the fact that O N represents 
to some scale the required velocity and this scale 
is the same for all points in the system. 

In Fig. 1 a simple mechanism is shown. It is 
required to study the effects of P, and P, in 
producing motion. We may imagine the motion 
to take place, say, a counter-clockwise rotation of 
O, A. The most obvious method is to fix the in- 
stantaneous centre of A B—the point O. O A and 
O B thus represent the velocities of A and B, and 
O D the velocity of D. OA may be taken to repre- 
sent O, A and the velocity of C obtained by finding 
the corresponding point in O A. It is, however. 
clearer to re-draw the diagram to some convenient 
scale. O’ A’ is taken to represent the velocity of A. 
O’ B’ and A’ B’ are drawn parallel to O, B and A B, 
and the points C’ and D’ determined by similarity. 
If, now, the diagram is assumed to rotate about O 
so that A’ has the velocity of A, B’, C’ and D 
will have the velocities of B, C and D. Transfer 
P, and P, to the velocity diagram and take 
moments about 0’. O’c and O’d are the effective 
velocities for P, and P,, and hence P, x O’e + Pp 
x O’d measures the power exerted. If this power 
is zero the system is in equilibrium so far as this 
particular motion is concerned. 

If we study the velocity diagram we shall see 
that the construction is simple. All total velocity 
vectors radiate from O’—at right angles to th 
velocities and hence parallel to the links. Relativ: 
velocities are at right angles to the links and henc« 
the vectors are parallel to the links. If the velocity 
of A is actually known the scale of the diagram will 
be known. The diagram is considered as turning 
about O’ at the requisite speed. To get the velocities 
relative to, say, D, we merely consider the sam: 
rotation to take place about D’. 

It is interesting to note that some of the properties 
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of velocity diagrams requiring proof when the 
vectors are drawn parallel to the velocities are 
now obvious ; in particular, the appearance of the 
“velocity image” of any rigid portion of the 
mechanism. The most striking advantage, however, 
is the ease with which the effect of forces may be 
obtained by taking moments about O’. It is not 
suggested that all velocity diagrams should be drawn 
in this way. Those dealing with the motion of 
points, such as the motion of ships at sea or aero- 
planes in flight, may still be drawn with the vectors 
parallel to the velocities ; but problems involving 
the rotation of rigid bodies should always be 


Fig.1. B 
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drawn with the vectors parallel to the links and 
hence perpendicular to the velocities. The charge 
of inconsistency is easily refuted. Every time we 
take moments we are using a velocity diagram 
drawn in this way; it is quite natural to con- 
tinue a practice which is universally in use in 
the elementary stages. The fact that many 
operators do not realise that taking moment is 
connected with the principle of power (or work) 
ind the law of the machine, is no argument against 
bringing the truth to their notice. 

In order to illustrate the lack of co-ordination 
that often exists due to the isolation of different 
branches of the subject, it may be interesting to 
take the common case of a crank and connecting 
rod, Fig.2. For convenience, 0’ is taken coincident 
with O and O’ A’ coincident with O A. Hence the 
velocity of A is represented by the crank radius. 
The velocity diagram is completed by drawing O’ B’ 
and A’ B’ perpendicular to the velocity of B and 
the relative velocity of A and B. The values of 
P, and P, in producing motion are measured by 
P, x O’ B’ and P, x O’ A’. If we treat O’ B’ as 
an actual arm rotating with the crank, the turning 
effect of P, is P, x O’ B’. The corresponding 
crank effort is obtained by dividing this by O’ A’. 
A study of the typical approach shows that this 
general line of attack is not followed. The above 
results are often obtained piecemeal. The velocities 





may be studied and the figure O’ A’ B’ obtained 
by a much more laborious method. When obtained 
it is cast aside and the crank effort obtained by 
a completely separate process. Indeed, one is 
forced to the conclusion that many writers have 
failed to see that in taking moments they have all 
along been using a velocity diagram and have 
even been assuming principles which they find it 
necessary to explain when they approach the “ new ” 
subject of velocity diagrams. 

It is, perhaps, in connection with structures that 
some of the greatest possibilities are missed. Here 
again a separate line of attack is taught and it is 


Fig. 6. 
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not remembered that the distortion of a member 
turns the structure into a machine and hence opens 
the door to all the methods applicable to a machine. 

A typical structure is shown in Fig. 3. O is 
hinged and D is supported on rollers. It is required 
to study the member BC. If we imagine bending 
or shear to take place in BC the joints B and C 
will remain stationary since the member is at the 
instant straight. Hence no shear or bending 
moment can be caused by loading or by any other 
part of the structure. Now imagine the member to 
stretch. The structure becomes a machine con- 
sisting of the two portions indicated by shading. 
O remains fixed and D moves along its smooth path. 

Let us draw a velocity diagram and for con- 
venience we may make O’ coincident with O and 
A’ B’ with AB. D?’ is fixed by drawing O’ D’ 
perpendicular to the motion of D and A’ D’ perpen- 
dicular to the relative velocity of A and D. To 
achieve this we merely produce the line AD. The 
remaining points E and F may now be determined 
and the complete image of AE DFC obtained. 
In this case the image is turned through 180 deg., 
indicating that if O A turns clockwise, D A turns 
counter-clockwise. To study the effect on BC of 
any load on the structure, say, F,, we transfer 
F, to E’ and take moments about O’. To find 
the consequent value of T, the tension in BC, we 
transfer T to B’ and C’. The moment of T is the 
product of T and the component of B’ C’ perpendi- 





cular to BC; we thus multiply T by the rate of 


stretch of BC. Inequilibrium the total ‘‘ moment ”’ 
about O’ must be zero and hence T due to F, is 
determined. It will be noticed that the couple due 
to T determines the scale of the diagram for reading 
off T. Hence we can read off the value of T for 
any system of loading by transferring the loads 
to the velocity diagram and “taking moments ”’ 
about O’. 

The extension of this method to the ordinary 
influence diagrams is interesting. In practice the 
load system is often vertical and hence the full 
vector diagram is not required. We want to obtain 
a diagram showing to a vertical scale the “ influence”’ 


Fig. 8. 
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of a vertical load. In Fig. 4 we are to examine the 
point P for bending moment. Imagine bending to 
take place at P. P will move down with a certain 
velocity while A and B remain at rest. The beam will 
take the shape indicated on an exaggerated scale. If 
W acts at P it will move down a certain amount ; 
if it acts at c it will move less in the ratio B c to B P. 
Hence its effect in producing bending at P will be 
less in this ratio. In other words, the influence 
diagram is always the outline of the distorted 
structure on the original structure as base. To 
determine the scale imagine W to act at P and 
let P move down a small amount 8v. The two 
sides of the beam will turn through angles 6 v//, 
and Sv/l,. Equating the work done by W to the 
work done against the B.M., M at P, we get 
be dv 
+t + i) = W x bv 

, Ba ee 
“Wo R+G 

To study the shear at P we imagine the shear to 
take place. The two shearing faces remain in 
contact and hence clockwise motion of A P must 
go with an equal clockwise motion of BP. lf 
8 @ is this small angular motion, Fig. 5, the total 
shearing effect at P is 3 0(/, + /,). Therefore for 
W close to the right of P the shear 8 is such that 

W x 1,80=S8(,+1,)80 
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Corresponding diagrams for braced girders are | and use, and one general line of attack is followed ; | probable result of scattering of radiation from a 


shown in Fig. 6. The influence diagrams are the 
distorted shapes of the boom when the marked 
members stretch. In the third case the separate 
diagrams apply to the upper and lower booms. The 
diagrams merge into the corresponding diagrams 
for the beam as the bays are reduced in width. 
So long as vertical loads are alone required, this 
form of diagram is more convenient than the full | 
velocity diagram, but the usual approach hides the 
fact that the influence diagram is merely a velocity 
diagram for the deformation of the structure when 
the member in question is strained. The most 
effective point to apply the load is the point that 
moves fastest when this deformation takes place. 
In Fig. 7 a general case is taken. The members 
O, A and O, B are pinned at O, and O,; they are | 
made rigid by the two members A B and CD. | 
Firstly, let us study the tension in C D. 
words, draw the velocity diagram due to a stretch 
of CD. For convenience, 0, C Ais taken as O’ C’ A’, 
so that O’ A’ represents the velocity of A rotating 
about O,. The diagram is completed by fixing B’ | 
and then D’. The length d represents the velocity 
of stretch of C D, and hence T x d gives the power 
required to stretch this member. To find T corre- 
sponding to P, at R, we transfer P, to R’ and 
“take moments” about O’. Thus: 
0 ¢ T d. 








Px 

Hence O’ c’ is the influence length for P,. 

In Fig. 8 the point Q is to be studied for bending. | 
The velocity diagram shows the motion for bending 
at this point and the B.M. is obtained directly from | 
the diagram. The scale is given by equating the 
“moment” about O’ to the product of the B.M. | 
and the speed of bending at Q, that is, 

B’ Q’ Yo’ 
BQ ~ Q0° 

If friction is to be taken into account, the method 
is still applicable. We are only concerned with the | 
forces acting at the instant. We can replace the | 
actual controls by ideal controls giving the same | 
forces and then proceed as before. For example, | 
a rough slide may be replaced by a smooth slide | 
inclined to the rough slide at the angle of friction ; 





In other | 


the effect of a force in producing motion is measured 
by the power caused when that motion takes place. 
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Wave Propagation and Direction Finding.—The 
research programme of the Radio Department, 
during the past year, has been largely governed by 
the requirements of the Radio Research Board and 
the Air Ministry. 
work of a fundamental character is being carried 
out on such matters as the physical properties of 
| the ionosphere with special reference to the effects 
|of magnetic disturbances and solar phenomena on 
| the reflection of waves from the different reflecting 
|layers that have been distinguished as the result 
of the past work by Kennelly, Heaviside, Appleton, 
and others. In this connection some observations 
of general interest were made during a partial eclipse 
of the sun in 1936, notably that although only 56 per 
cent. of the sun’s disc was obscured at the maximum 
phase, the eclipse was accompanied by an increase 
in the height of the F region (the Appleton layer 
above the Kennelly-Heaviside layer) of the iono- 
sphere from 300 km. to over 600 km. Simul- 
taneously the ionisation density of the F region 
was reduced by about 50 per cent., both the pheno- 
mena attaining their maximum effects about 30 
minutes after the maximum phase of the eclipse. 
This investigation is one aspect out of many of 


| general research which aims at explaining, and by 
implication curing or avoiding, such periodical | 


troubles as selective fading or the interference due 
to magnetic storms which at present impair the 
perfection of long-distance radio communication. 
The apparatus developed at the Laboratory for 
ionosphere research includes a transmitter and a 
receiver, by means of which the characteristics and 
changes of reflected waves can be recorded. 
recent improvement in the assembly consists of a 


Under the former of these heads, | 


A} 


| device whereby the receiver automatically tunes | 
| itself to the frequency of the emitted signal. 

Among the observations now being systematically | 
| made in connection with long-distance reception are 
| measurements of the angles of incidence and the 
state of polarisation of waves emanating from 


a link with two rough pins may be replaced by an 
ideal link tangential to the friction circles. In 
Fig. 9 a connecting-rod is shown with exaggerated 
friction circles. At the instant the turning effect 
will be that due to an ideal mechanism with a 


| portion of the ionosphere not on the great circle 
| path between transmitter and receiver. 

In addition to these observations, intended to 
improve the communication of navigation signals, 
tests have been carried out to determine the influence 
of such obstacles as electric cables and wire fences 
on the site error of the transmitting station. Appara- 
tus in which the wireless signals can be observed 
visually by means of cathode-ray tubes has now 
replaced the previous aural equipment and much 

| facilitated the detailed study of bearing trans- 
| missions. A similar system of visual indication has 
| accordingly been incorporated in the Laboratory’s 
spaced-loop direction-finding apparatus which has 
| been completed during the past year, and is now 
being examined from the standpoints of its employ- 
ment, firstly for indicating the direction of incoming 
waves, irrespective of their angles of incidence or 
plane of polarisation ; and secondly, as a general 
research instrument, for the investigation of wave- 
propagation phenomena and characteristics. Con- 
currently, the possibilities of direction-finding on 
ultra short wave-lengths between 5 m. and 10 m. 
are being explored by some simple assemblies 
| incorporating rotating loops. In the simpler type 
| the whole receiver and loops, both suitably screened, 
rotate asa unit. A more sensitive arrangement has, 
however, been developed embodying a supersonic- 
| heterodyne receiver, in which the loop and frequency 
changer form a rotating unit to which the remainder 
of the receiver is coupled by a transmission line. 
Both types of sets are readily transported, and have 
been extensively tested under outdoor conditions, 
the sensitivity being found adequate for the recep- 
tion of bearings at distances up to 25 miles from 
aircraft beacon transmitters. It appears likely, 
however, that re-radiation of waves from obstacles 
in the path of transmission is likely to introduce 
errors into the reception of bearings at all but very 
short distances from short-wave transmitters, 
except when it is possible to obtain a direct, un- 
obstructed path between the transmitter and the 
direction-finding loops, as for example in the case 
of communication between relatively nearby air- 
craft and the ground. 

Atmospherics. Radio Instruments. Screening.— 

A further example of rather fundamental research 
associated with the improvement of radio com- 








| 


| munication is afforded by the Laboratory's observa- 


tions of the wave form and direction of arrival of 








rod shown in the dotted position and with a slide 
at ¢ to the actual slide. The point B’ is thus | 
obtained and P, transferred to B’ gives the turning | 
effect in the shaft. The friction in the shaft can 
only be taken into account when details of the | 
loading are known. 

The application to the theoretical type of problem 
is sometimes very convenient. The mathematical 
relationship of the quantities concerned is often | 
seen by a study of the geometry of the velocity | 
diagram. In Fig. 10 a pair of compasses rides over | 
a smooth cylinder of radius ¢. The weight of each | 
leg is W and the c. of g. is at a from the hinge. It| 
is required to prove that the frictional couple at the | 
hinge is 


cos a | 
asina } 


Ww ‘ 
sin? @ 
Imagine A to move vertically down, B and C 
sliding on the cylinder. Take O’ B’ to represent 
the velocity of B and complete the velocity diagram. 
Transfer W to G’ and take moments about 0’. 


° . a 2 A’ B’ 
2W t's a yup 
(sea AB 4’ B’ sin «) ~ Coupk AB 
AB 
Couple WwW a VB a sina } 
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It is not possible in an article of this length to 
discuss in detail the construction of these velocity 
diagrams and some difficulty may be experienced 
in following the construction. This is not due to | 
any intrinsic difficulty in the method, but rather 
to the inconsistency of the usual procedure which | 
uses moments without an explanation and then | 


various transmitting stations at distances of 
3,000 miles to 12,000 miles from this country. It is 
found that the received waves arrive in the form of 
or more beams, the relative intensities and 
angles of incidence of which vary with the time of 
the day, the state of solar activity and the frequency 
employed in the transmission. 

It is evident that this type of work, while funda- 
mental in character and necessarily prolonged over 


one 


|a period of years, has a close bearing on the more 


immediate problems raised by general radio com- 
munication and by special forms of transmission 


jand reception, such as direction finding, in which 
the Air Ministry is particularly interested. In the | 


latter connection the Laboratory is engaged on three 
groups of studies, of which the most advanced 
concerns the performance of the Adcock short-wave 
direction finder under various ionospheric conditions. 


The possibility of aiding the navigation of civil air- | 


craft at distances from 200 miles to 2,000 miles 


| from a land transmitting station are at present in | 
course of examination, use being made for this | 
| purpose of special emissions from ships and aircraft 


at distances actually covering a range from 30 miles 
to 9,000 miles, the greater distances being, for the 
part, effective only at night. The effects of seasonal 
changes on the accuracy of bearings and the distances 
over which bearing transmissions can be made are 
as yet far from completely explored, but the obser- 
vations already made are indicating that while the 
maximum error of a group of bearings may be as 
much as 20 deg., the majority of the bearings, 
observed over a short period of one or two minutes, 
are accurate within 2 deg. The type of transmitter 

concentrated beam or omni-directional—is found 





draws velocity diagrams without showing the/| to exert an important influence on bearing trans- 
connection. Once the relation has been estab-| mission, the error being much greater in the case 
lished, the diagrams are extremely easy to draw| of stations radiating a concentrated beam as the 


atmospherics. What may be designated the 
| statistical part of this research consists in taking 
routine measurements during five-minute periods 
day by day, the atmospherics being recorded 
simultaneously at Slough, in Buckinghamshire, and 
at Leuchars, in Fifeshire, by synchronised apparatus 
incorporating cathode-ray oscillographs and high- 
speed drum cameras. The analysis of these records 
reveals how the wave form of the atmospherics 
varies according to the time of day or the season of 
| the year, and shows, further, how the received wavé 
form is affected by conditions at the source of the 
|atmospheric or existing along the paths of its 
propagation to the recording stations. It is 
beginning to be established that most of the atmo- 
spherics which disturb long-wave reception reach 
this country from a westerly or south-westerly 
direction, except during summer afternoons when 
European sources predominate. There appears, not 
| unexpectedly, to be a close association between 
sources of wind and weather and sources of atmo- 
spheric electrical disturbance. On the more indivi- 
dual side of the research, a few records have been 
taken during the summer months at times when 
| thunderstorms have been in progress near Slough. 
| Such records exhibit the very interesting feature of 
| high-frequency oscillatory components, of the order 
lof 5 ke. per second to 30 ke. per second, in the 
lreceived wave-form, even when the lightning 
discharge occurs within a few miles of the receiving 
| apparatus. 

The apparatus, mentioned above, used for 
recording the wave-form of atmospherics, is only 
| one—albeit a very notable example—of the develop- 
|ment of instruments for the special purposes to 
'which the Radio Department has to devote its 
attention. Of equal importance, and perhaps of 
more general interest, is a recently concluded 
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research into the possibilities of producing a simple | 
type of valve-maintained oscillator which, without | 
control by tuning fork or crystal, or other source 
of fundamental mechanical vibration, will have | 
sufficient stability of frequency to be useful in radio 
communication over the transmission range between 
about 15 m. and 100 m. Evidently the principles | 
underlying any such oscillator circuit have many | 
applications in scientific instruments nowadays, | 
being increasingly used for research purposes in 
electrical and engineering work. The first part of 
the Radio Department’s study of this problem 
demonstrated very clearly that variations in the 
frequency of oscillatory circuits were largely due to 
temperature changes of capacitance and inductance | 
associated with them, the variations of frequency 
due to the changes in the potential of the valve 
electrodes being negligible in comparison. Further 
examination of these effects revealed that the large 
capacitance and inductance changes were to be 
associated with thermally-produced variations of 
internal strain in the bent conductors of the coils 
and frameworks of the inductors and capacitors 
incorporated in the circuits. Once the trouble was 
traced to its sources, remedial measures could be 
undertaken with confidence. Several designs of 
exceptionally stable inductors have now been 
evolved, the temperature coefficients of which vary 
from zero up to a mere 8 parts per million per 
degree Centigrade. Similarly, very rigid and 
consequently stable designs of fixed and variable 
condensors have been constructed, having tempera- 
ture coefficients of the order of — 15 parts per 
million per degree Centigrade for temperature 
changes as rapid as 10 deg. C. per minute. For 
the much slower temperature changes likely to be 
encountered in ordinary use, the temperature 
coefficients of capacity are correspondingly lower. 
Finally, a device was perfected which enabled the 
negative temperature coefficient in a capacitor to be 
largely compensated by the positive coefficient in 
an associated coil, eventually permitting the realisa- 
tion. in the complete oscillatory circuit, of frequencies 
which are stable to within 3 parts in a million per | 
degree Centigrade for slow temperature changes. | 





} 


As a subsidiary part of the foregoing work, a 
system has been devised whereby the frequency of | 
a large power transmitter may be directly controlled 
by an oscillator of small power embodying ther- | 
mally-stabilised components which are much more 
cheaply constructed for the small unit than if they 
formed part of the large transmitter. The principle 
underlying this mode of control is that any departure | 
of the transmitter frequency from synchronism with 
that of the controlling oscillator operates a mechan- 
ism which changes the capacitance of the oscillatory 
cireuit of the transmitter in the sense required to 
eliminate the frequency change. 

As a concluding item of research likely to be of 
value to experimenters in electrical and enginecring 
research, reference may be made to a series of 
measurements which have been made by the 
Physics Department of the National Physical 
Laboratory to determine the relative merits of 
different materials when used for screening trans- 
formers against electromagnetic “ pick-up ” effects. 
lhis sort of trouble is very often encountered in the 
nse, near electric mains or telegraph wires, of 
cathode-ray instruments or apparatus incorporating 
long electric conductors. The tests consisted in 
screening transformers of types commonly used in 
amplifier construction by enclosing them in metal 
boxes made of various thicknesses of steel, copper. 
ead, brass, cast-iron, aluminium, and a high per- 
meability alloy. In the result obtained with this 
last material resides the chief interest of the research. 
It was found that most of the ordinary materials 
were useless as screens in thicknesses of less than 
; in. Copper is exceptional in giving useful results 
‘or electrical frequencies between 1,000 cycles per | 
second, and 3,000 cycles per second, even when 
the copper screening is only ¥ in. thick. The high | 
permeability alloy, however, ¥ in. thick, exhibits | 
emarkably good sereening properties over the 
frequency range from 50 c. per second to 6,000 . | 
per second, and is especially good at low frequencies 
up to about 500 cycles per second, and superior 
‘© the other materials. ‘Two noteworthy points are 
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falls off as the frequency increases above 3,000, 
and that the effectiveness of the high permeability 
alloy differs somewhat according to whether it 
shields a “ pick-up ” transformer or an “ exciting ” 
transformer. This latter disparity is not, however, 
very marked, and the general conclusion remains 
that, with the possible exception of copper in 
association with very high frequencies, high 
permeability alloy is the most satisfactory screening 
material yet discovered. 
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Flexible Budgeting and Control. 

London : Macdonald and Evans. 
BUDGETING, as a policy, needs no introduction ; as 
a practice, more particularly as a successful practice, 
budgeting is not so well known. In some instances 
it is attempted without any sound foundation ; in 
some, it is carried no further than deciding that 
expenditure on specified items shal] not be more 
than zx amounts. Such resolutions are good in 
intention, but unless well founded, may be found 
both undesirable and impossible to work. Thus last 
year’s expenditure may bear no relation to the 
requirements of this, and to attempt to use it as 
a rigid guide is to court failure. Such failure may 
result in loss of faith in the value of budgeting, | 
but, as quoted by the author, “‘ budgets cannot be | 
better than the organisation which prepares and 
executes them.’’ Some expenditure is inevitable, 
and it is a question whether this shall be controlled 
with knowledge, or be a matter of guesswork. 
Budgeting, to be successful, must include all depart- 
ments which can affect expenditure and costs. 
Dr. Garden, in his book, endeavours to supply a 
foundation. 

The author’s definition of budgeting represents it 
as ‘“‘an exact and rigorous analysis of the past 
and the probable and desired future experience 
with a view to substituting considered intention for 
opportunism in management.” He realises, how- 
ever, that under modern conditions of business, 
rigidity in a budget must be avoided. There is a 
tendency to think that a budget, to be worth while, 
must be as unchangeable almost as the laws of the 
Medes and Persians were supposed to be, and must 


By Dr. D. J. GaRpDEy. 
[Price 7s. 6d. net.] 


sections being concerned, respectively, with per- 
manent way, the locomotive and its work, and 
railroad location, but, in addition, a preliminary 
section has been added dealing with the historical 
development of the American railroad system. 
This development, though it has proceeded on 
somewhat different lines from those followed in 
this country, has arrived at a curiously similar 
result, namely, operation by privately-owned 
corporations subject to extensive Government 
In both cases, control, originally designed 
to fit a transport monopoly, is now proving in 


|many ways irksome and unduly restrictive in its 


application to a struggle with competition by road, 
water and air. There is, however, an important 
difference. Whereas the British railways have been 
combined by Act of Parliament under four group 
companies controlling the 20,000 miles of line, the 
243,000 miles in the United States were, in 1934, in 
the hands of no less than 678 separate concerns. 

Under the subject of permanent way, material, 
etc., what are described as ‘‘ substitute ties,” that is 
sleepers of other material than wood, are very 
briefly dismissed as having no advantage over 
wood sleepers and giving probably a less elastic 
road. A chapter on yard design is a valuable fea- 
ture, but the recommendation that main-line tracks 
should be “ spread ’’ so as to allow the yard and its 
accessories to be placed between them, thus avoiding 
crossing the main line for yard work, seems very 
questionable. A burrowing junction would surely 
be preferable. Signalling and interlocking are also’ 
reviewed, and here it is interesting to find that 
the typical locking table illustrated is for two main- 
line tracks intersecting on the level! The section 
on the locomotive deals with it from the point 
of view of loads, resistance and gradients, but the 
group of photographs illustrating modern locomotive 
practice gives an illuminating impression of the 
size of the American engine. It is, perhaps, sufficient 
to mention that in each case the tender runs on 
six-wheeled bogies and carries something like a 
hundred tons of fuel and water. The final section 
of the book on railway location is, the revisers 
point out, practically unaltered from the original 
text, being just as correct to-day as when it was 
first penned in 1908. 





not be modified even to meet unforeseen changes 
in conditions. To adapt it to meet changes which | 
affect expenditure is, of course, only common sense, | 
and the pronouncement to this effect will, doubt. | 
less, give encouragement in some quarters. The | 
development and scope of budgets in business is 
traced, and the author emphasises the need for a | 
suitable organisation. He lays down that the | 
sales budget is the foundation of the whole struc- | 
ture—obviously, the sales department should be | 
the pivotal point. There are chapters on the sales | 
budget ; the production budget; the financial | 
budget, and one on special budgeting problems. | 
There are two appendices and a useful bibliography. 
The book forms a helpful introduction to an all- 
important subject, the value and difficulties of which | 
are not sufficiently understood. The readers of | 
this book should be able to prepare their budgets 
with knowledge. The foreword by Sir Josiah Stamp 
concludes thus: ‘‘ The science of business manage- 
ment has evolved a new tool. It can break in| 
your hand, but, with skill, it may make industrial | 
history.” 


The Elements of Railroad Engineering. By the late Dr: 
W.G. Raymonp. Revised by Proressor H. E. Ricos | 
and W. C. Sapter. New York: John Wiley and | 
Sons, Incorporated. London: Chapman and Hall, 
Limited. [Price 2ls. 6d. net.) 

For the college student who needs a book on railway 

practice from the civil engineer’s angle, it would be | 

difficult to find a better than this, after due allowance | 
has been made for the difference between British 
and American methods, and Messrs. Riggs and | 

Sadler are to be congratulated on the way in which 

they have revised Dr. Raymond’s well-known | 

volume. From the fact that it runs to no more | 
than four hundred pages, it will be obvious that 
the book must not be regarded as a source of detailed | 


covered. In the revision, Dr. Raymond’s arrange- | 


|of bearings. 


An Introduction to Fluid Mechanics. By PRorxssor 
A. H. Jameson. London: Longmans, Green and 
Company. [Price 7s. 6d. net.) 

Fluid Mechanics. By Proressors R. A. DopGE and 
M. J. Tuomeson. London: MeGraw-Hill Publishing 
Company, Limited. [Price 24s.} 

Durina the past two decades, few subjects of 

interest to engineers have undergone so great a 

change as the study of the flow of fluids, as is 

evidenced by the simultaneous achievements in 
naval architecture, and the construction of steam- 
and water-turbines. At the same time, there has 
been the need for an adequate explanation of such 
problems as the action of waves on sea-walls and 
breakwaters. It is scarcely necessary to add that 
the general subject has a direct bearing on that of 
aerodynamics, and, when viscosity is taken into 
account, on questions relating to the lubrication 

The new knowledge available under 

this heading has arisen chiefly from tests with 

models of specified systems, and this work has 
been facilitated to a remarkable extent by the 
use of the Reynolds number, together with Lord 

Rayleigh’s extension of the theory of dimensions. 

The power afforded by these analytical means of 

investigation is well illustrated by the experimental 

examination of the flow of water and the consequent 
deposition of material in rivers and estuaries. 

It is plain that Professor Jameson had the above 
considerations in mind when preparing his book, 
since it forms an excellent supplement to treatises 
on hydromechanics. It should be noticed that the 
author has utilised some original and simple ways 
of approach to a number of matters, such as the 
stream function, by reason of the fact that a discus- 
sion on this particular idea is usually confined to 
mathematical works which lie beyond the easy 
grasp of engineers. This small volume does not, 
however, deal only with the academical aspect of 
the study, for it contains concise and instructive 
applications of the theory, and a chapter on the 


that the screening influence of all the metals tested | ment of the contents has been retained, his three | apparatus used in estimating the velocity of flow 
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of fluids in the laboratory and the field. 
as a whole, the work is a welcome addition to the 


Taken 


literature which should be available in the library | 
of any engineer who is interested in either hydraulics | 


or aeronautics. Such a reader is likely to find in 


it some difficulties elucidated with the help of | 


worked examples. 
The volume of Professors Dodge and Thompson 


also includes the results of research into the flow of | 


fluids, combined with the relevant theory. A 


large amount of descriptive matter and a number | 


of photographic reproductions of the flow of water 
and air add interest to the account of the laboratory 
methods used in the study of hydraulics and aero- 
dynamics. A perusal of the volume shows the 
advantage of treating these two branches together, 
since the procedure makes for conciseness where 
common principles are involved. In this way the 
authors give a well-arranged introduction to the 
problems of lift and propulsion in flight, which can 
be understood by students having a modest mathe 

matical training. In connection with the associated 
theory of a boundary layer, the attention of the 
reader should have been drawn to the outstanding 


work of Dr. Lanchester, at least in the bibliographical | 


notes which are appended to the text at various 
places. 
readers, have applications in many spheres of 
engineering, such as, for example, those on dyna- 
mical similitude, and the thermodynamics of 
compressible fluids. Since more than 400 examples, 
with answers, are included in the text, the volume 
should be of service to teachers in the preparation of 
lectures dealing with modern uses of the theory. 
Limitations of space probably account for the brief 


reference to the question of design, though this | 


want can be supplied without difficulty by lecturers 
on the subject, for much of the data required for 
the purpose is to be found in these pages. 


Canning Practice and Control, By Osman Jones, F.LC., 
and T. W. Jonxs, B.Se. London Chapman and 
Hall, Limited. [Price 25s. net.} 

THe canning industry is nowadays one of great 

importance, and during recent years has expanded 

widely in this country. This processing of food- 
stuffs has been steadily developed on well-estab- 
lished scientific principles. It is estimated that the 
population of the United Kingdom now spend about 
12s. 6d. per head per annum upon canned foods, 
and the British and Dominion Governments are at 
present spending large sums of money on the study 
of problems relating to the preservation of food- 
stuffs in this way. In the volume under considera- 
tion, the aim has been to develop the practical 
aspects of the subject providing matter of direct 
service to the canner, and excluding much that is 
of more academic interest. The importance of the 
fundamental principles involved is emphasised, and 
detailed consideration is given to the study of 
those organisms which have to be contended with 
in practice. These organisms responsible for food 
spoilage are invariably present in abundance in 
places where food is handled and kept, and the main 
problem resolves itself into how their activities 
can be controlled and minimised. 

Following on a short study of the preliminary 
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important factory hygiene has become and how large 


a part it plays in the successful production of pre- 
served foodstuffs. The volume and illustrations have 
been excellently produced and the authors portray 
satisfactorily the achievements of this important 
industry in arresting the destructive forces of 
particular organisms and in the development of 
successful processes of preservation. 


Weather Elements By Professor THomas A. Barr. 
New York Prentice-Hall, Incorporated [Price 
5 dols.] 


Tus work, by the Senior Meteorologist of the United 
States Weather Bureau, was written, as explained 
by the author in his preface, to convey an elemen- 
tary understanding of the physical processes under- 
lying observed weather phenomena. It is an account 
by a man who has had thirty years of practical 
experience in the recording and prediction of atmo- 
spheric conditions, and of the physical principles 
underlying the changing conditions in the atmo- 
sphere. The account is given in a clear and highly 
interesting manner. 

In the first nine chapters, the physical principles 
which are responsible for the mobility, compression 


Some of the chapters, as will be obvious to | and capacity for expansion of the mixture of gases 
‘ > @ 


we call the atmosphere are explained ; temperature, 
pressure, radiation, upper air conditions, &c., and 
their interrelations are dealt with, and a practical 
discussion is given of the instruments and methods 
of observation in use at the present time. To those 
who work in the tropics or semi-tropical zones the 
description of the origin and propagation of the 
hurricane and tornado, illustrated with a remarkable 
series of photographs, will be read with the greatest 
interest ; for others, the sections on general and 


|secondary circulations, lesser disturbances of the 


operations, a description is given of the canning | 


process and the equipment involved. Subsequent 
chapters deal with the chemical examination of raw 


materials, and the chemical and _ bacteriological | 


examination of the finished products. The raw 
materials used by the canner must obviously reach 
certain standards of quality, and whik foods them 
selves are usually judged by well-known market 
standards, the metheds of estimation are difticult of 
codification ¢ xcept La suc h matters as grading for 
size and colour in fruit, vegetables and fish. As 
far as possible the matter dealt with by the 
authors. On the bacteriological side, they describe 
a method of “ fishing’ colonies of organisms from 
the plate culture, so that their behaviour in pure 
culture can be studied and identification established ; 
by this means the source might be traced, but the 
variety of bacteria now known to cause spoilage in 
canned foods is so great that the problem of tracking 
down infection to any particular organisms 
extremely difficult. Our increasing knowledge of 
bacteriology is showing more and more clearly how 


Is 


Is 


atmosphere and world weather relations will be 
perhaps of more immediate appeal. 

The chapter on Climate and Man, one of the most 
interesting parts of the author’s work, shows in 
what way weather and climate are responsible for 
the energy and vitality of the human race. This 
section will be found to be of value to many readers 
of different professions. If consider alone 
the development of aviation, in which detailed 
meteorological information is a first essential in 
maintaining regular flying schedules, the value of 
this book will be evident. The illustration of the 
text is by means of excellent maps, charts, graphs 
and diagrams and photographs, while a carefully 
chosen bibliography, and other material of use in 
reference, are included in the appendices. 


we 
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BassetT. London : 
[Price 25s. net.] 


Bearing Metals and Alloys. By H 

Edward Arnold and Company. 
Ir is almost a century ago that the first patent was 
granted to Babbitt for alloys for bearing metals. 
The next 50 years saw no further progress of import, 
but by the end of the nineteenth century interest 
in such metals had been fully awakened. The war 
gave an impetus to the subject, and many data 


[DEc. 31, 1937. 








impurities is an important topic when engineering 
industries have to use up a quantity of scrap 
material. Miscellaneous bearing materials, ranging 
from cadmium-base alloys to sundry non-metallic 
substances like wood, stone, rubber and fabric, all 
find mention in a concluding chapter. An appendix 
briefly surveys methods of micro-examination, 
including preparation, polishing, etching and 
measurement of grain size. There is also a useful 
table listing examples of common bearing metals 
and the purposes for which they have proved 
satisfactory ; although not altogether complete, 
this serves to summarise present tendencies. The 
author rightly deplores not only loose nomenclature, 
which has crept into metallurgy, but also the lack 
of uniformity in the description of alloys in Europe 
and America. There is also truth in his assertion 
that many patent specifications of to-day dealing 
with bearing metals suggest a complexity which is 
neither necessary nor desirable. The book will 
prove valuable to all who are concerned with the 
selection of bearings for any particular job. It is 


jeasy to read, is well produced and its references 


extend to 1936. 








FANLESS PURIFIER FOR FLOUR- 
MILLING. 

THe manufacture of flour by roller milling is a 

complex process, broadly divisible into eleven sections. 


| most of these being again divided into sub-processes, 


have accumulated since then, so that it is interesting | 


to have a comprehensive treatise devoted to this 
subject and written by the Chief Chemist to the 
Egyptian State Railways. The author has intended 
the book to be of more particular use to the works 


manager and designer than to the research worker, | 


than might be 
Yet the manager 


although at times he tends more 
expected to the theoretical side. 
with insufficient knowledge — will 
benefit from of theory. 
Emphasis is placed on practical matters throughout, 
the lubrication of gears, hot bearings, and the 
tendency to seize being examples of such things 
discussed with clarity. After an historical introduc- 
tion, a comprehensive treatment is given of the 
lubrication of bearings by oil and graphite, this 
being followed by further sections on white bearing 
metals and their properties, copper and zine alloys, 
lead bronzes and phosphor bronzes. That the book 
covers latest practice is shown by inclusion of 
details on beryllium copper. 

The hundred odd pages on white metals are 
likely to prove valuable to many, since the effects 
of adding common metals and of rarer inclusions 
such as thorium, thallium and alkali metals are 
well The effect of small inclusions 


metallurgical 


these insertions basic 


discussed as 


| 


which may be modified in various ways, according to 
the nature of the grain and the character of the desired 
end-product. It is sufficient for the present purpose. 
however, to indicate only some of the main divisions. 
The grain passes first through the break rolls, which 
open the berry. The second stage, scalping, consists 
of the removal of the contents, the natural flour, in as 
large particles as possible ; some of the flour remains, 
however, and must be removed from the husk or 
bran, in the cleaning rolls, forming the third stage. 
The bran is subjected to a further grading and dressing. 
to sift away the flour particles, in a fourth section. 
The stock which has passed the scalpers is given a 
preliminary grading and dressing by means of sieves, 
in the fifth stage, and passes thence to the sixth, 
that of purification, in which it is finally sized 
and graded, and, by the action of currents of air, 
relieved of dust particles. In the five subsequent 
stages the graded stock passes through reduction rolls 
and further dressing machines, to emerge as flour ot 
various qualities, while the bran, carrying with it a 
small amount of irrecoverable flour, is tailed away by 
spouts and conveyors, for disposal as “‘ offals.” 

Purification combines in one stage, and in one 
machine, the removal of branny and other undesirable 
particles from the flour, and the grading of the remaining 
stock in readiness for the finishing stages. For these 
two purposes separate processes are employed, namely, 
air flotation and mechanical sifting, the former separa- 
ting the constituents according to the differences ot 
their weight, and the latter grading them according to 
size and, te some extent, by shape. The air separation 
is controllable within fairly wide limits by varying the 
velocity of the air currents, usually induced by a 
suction system, which pick up the particles when 
flowing at relatively high velocity and are caused to 
deposit them where required by a reduction of the 
velocity in expansion chambers. Variation in mecha- 
nical grading is effected by the provision of sieves of 
suitable mesh. It will be appreciated that much experi- 
ment is involved in the correct proportioning of the 
several passages, expansion chambers, and sieve meshes 
to produce the desired results with a substance so poten- 
tially variable in character as the feed to a purifier, and 
that the operator’s experience plays an important part 
in effecting the many possible adjustments. 

Suction, or * fanless,” purifiers of the type indicated 
have been manufactured for many years by Messrs 
E. R. and F. Turner, Limited, of Ipswich, and in 
1926. when the Institution of Mechanical Engineers 
held its summer meeting in East Anglia, some parti 
culars of a then current model were included by 
Lieut.-Col. F. W. Turner in his paper on “ Moder: 
Flour Milling Machinery.” Details and a sectiona 
drawing of the machine were given in these column: 
at the time.* 

We have lately been enabled to inspect the most 
recent form of the purifier, in which a number ot 
improvements have been introduced, and which, by 
courtesy of the makers, we now describe and illustrate 
The machine consists, in brief, of a rectangula 
wooden casing containing two reciprocating sieves on 
to which the stock is fed. As the sieved particles flow 
downward by gravity, and along the sieves by reason 
of the reciprocating motion, they are subjected to the 


* See ENGINEERING, vol. cxxii, page 57 (1926) 
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separating effect of an upward air current which conveys 
the lighter particles into expansion chambers con- 
structed above the main frame. Worm conveyors in 
the base of the machine lead the semolina to the dis- 
charge spouts, and other conveyors and spouts in the 
upper chambers collect and distribute the impure stock. 
The general arrangement of the machine is illustratde 
in Figs. 1 to 3, on Plate XLV, various details of the 
mechanism being given in Fig. 4, on the same Plate, 
and Figs. 5 to 9 on this page. 

The machine has been designed to deal with stocks 
liable to a wide variation, such as coarse semolina and 
“fourth break” stock, and to function equally well 
with hard or soft wheats or with mixtures containing 
both. To this end a wide range of adjustment has 
been provided, together with sectional sieves and 
adjustable trays, which can be changed while the 
machine is in operation ; and an automatic shaker-feed 
has been incorporated, based on the type of feed-gate 
employed by the makers in their reduction mills, and 
suitable for stocks of varying size and hardness. For 
the sake of clarity this feed mechanism has been 
omitted from the arrangement drawing, Fig. 2, and is 
shown to a larger scale in Fig. 9. The incoming stock 
flows by gravity from the spout on to a calico-covered 
plate a, and the result. ng pressure is transmitted by 
two arms b, one on each side of the plate, which, by 
means of bell-cranks, give a vertical movement to the 
feed-plate c. The height of the plate c above the shaker- 
shoe d, mounted on the end of the sieve frame, controls 
the rate of flow to the sieve. To ensure that the edge 
of the feed-plate is parallel with th» surface of the shoe, 
an adjusting screw e, which can be locked, is provided 
ateach side. The resistance of the arms } against the 
plate a is controlled by tension rods and the springs /f. 
A lock-nut g can be used to lock the plate a when a 
fixed, instead of an automatic, feed is required. 

Each of the two sieves is slung at the four corners on 
steel hangers resting on toothed quadrants, the positions 
of which are to be seen in Fig. 2, Plite XLV. At the 
top of each hanger is a nut for adjusting the level of 
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rants, thus modifying the parabolic path of the throw. | 
A quadrant arm at the tail-end of the machine enables | = (<j 
the angle of the sieve, in plan, to be adjusted relatively H 
to the frame. This adjustment can be used also to 
control the flow of stock down the sieve. To regulate 
the throw, a screw, with the nut in the form of a 
serrated knob, is fitted at the tail of the machine, and 
is connected to a plate on the side of the sieve frame 
by a tension rod and spring, as shown in Fig. 2. 

The sieve frames are sectional, a construction which { 
permits the silk clothing to be changed while the | 
machine is in operation. Each sieve of a double separated by a partition on which are mounted the 
purifier, as illustrated, is fitted with four sections, | flap valves, 20 in number, for divide control. The worms 
inserted from the back of the machine after unscrew- | of the conveyors are formed in a succession of segments, 
ing two nuts. The sections are of greater length than | which are individually reversible to permit delivery to 
width, the silk being fixed to the short ends, and | be made in either direction, or in both at once, with 
drawn taut at the sides, where it is kept in position by | a constant rotation of the shaft. Spouts from the con- 
longitudinal brass rods let into the wooden frame and | veyor troughs may, therefore, be placed in whatever 
maintained under spring tension to compensate for the | position is most convenient in relation to the subsequent 
varying humidity of the atmosphere and the natural | machines. The drive to the conveyors, shown in Fig. 7, 
stretching of the fabric. The tension is adjustable by | is by skew gearing from a cross-shaft driven by roller 
means of screws set in the side frame members. Clean- | chain from the parallel main shaft, a friction clutch being 
ing of the silk is automatically perf. rmed by a self- | incorporated in the sprocket-wheel to avoid damage 
propelling brush which travels on a longitudinal rod, | to the skew gears in the event of a conveyor becoming 
bing actuated by the motion of the sieve as the| choked. The chain drive is shown in Fig. 2, and the 
bristles catch in the meshes of the silk. The recipro- | relative positions of the skew gears can be seen in Fig. 5. 
cating action of the sieves is produced by Messrs. | The worm shafts are supported at the tail end in double- 
Turner’s “ Mono-plano” drive mechanism, which we|row ball bearings contained in dust-proof housings 
described and illustrated on page 52, ante, the driving | mounted outside the purifier casing. At the driving 
unit being supported from the frame of the machine | end, similar ball bearings are used, mounted in the 
by four strips of spring steel, as indicated in Fig. 2. | skew-drive housing, with a dust-cover on the inside of 
The strips, with the rotors of the drive between them, | the purifier end-casing as shown, in Fig. 8. 
can also be seen in Fig. 5, through the central opening,| Above the sieves, the air velocity is increased suffi- 
from which the cover has been removed. The connect- | ciently to sustain the heavier impurities, by the con- 
ing rods from the drive to each sieve are provided with | striction caused by rows of transverse trays mounted 
a screw adjustment, accessible from the side of the above the sieves ; but in the region of reduced velocity, 
machine, as shown in Fig. 3. | between the trays and the longitudinal valves leading 

Beneath each of the two sieves is a pair of parallel | to the central expansion chambers, the heavy particles 
worm conveyors, 44 in. in diameter, running in troughs | fall back on to the trays, from which they are swept 
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by mechanically-operated brushes into troughs on the 


inner sides of the sieves, and so are propelled to the tail | 


spouts. The height of the trays above the silk is 
important, as affecting the air velocity, and therefore 
a vertical adjustment is provided to enable stocks of 
different densities to be treated. Each tray section 
is separately hinged and can be raised as shown in 


Fig. 4 on Plate XLV to facilitate inspection and | 


replacement of the silk. 

The brushes which remove the tray deposit into the 
side troughs are mounted on open-link chains, visible 
in Fig. 4 and also shown in Figs. 1 and 2. The drive 
is by an external belt, suitably guarded, from the 
cross-shaft of the worm conveyors to another short 
cross-shaft, carrying skew-gears, situated between and 
below the feed-inspection doors at the front end of the 
machine. Each gear is contained in a dust-tight casing 
and drives a longitudinal shaft carrying the chain 
sprockets. The shafts are in five sections, connected 
by universal joints. Normally, as stated above, the 
tray deposit passes along a side trough on the sieve 
and is spouted away with the other offals, but if 
necessary this arrangement can be 
separate discharge provided. 

The top deposit chamber is divided into four com- 
partments on each side of the purifier, the aspiration 


in each compartment being independently controlled. | 


By this means the suction can be maintained uniform 
over the whole area of the silk. The valves are guided 
by wood splines and are fitted with a screw at each 
end, operated by the large metal knobs to be seen in 
Fig. 4 and other views. The heavier stock from the 
aspirating air, which is deposited in these expansion 
chambers is removed by creeper conveyors, diagram- 
matically indicated in Fig. 1, which are driven from 
the brush shafts through chain and bevel gearing, as 
shown in Fig. 9. These conveyors deliver the stock 
into a side-discharge spout, which can be seen in 
Fig. 2 at the level of the tray brushes. 

At the tail end of the top deposit chambers, as 
shown in Fig. 1, two small rectangular valves provide 
communication between the chambers and the end 
compartment, into the lower part of which is discharged 
the stock passing over the tail end of the sieves. By 
opening these valves, which are controlled by screws 
with large knobs, similar to those of the other valves, 
the suction in the top chamber causes atmospheric air 
to flow in through ports at the lower part of the back 
machine. This air, flowing upward 


casing of the 
descending “tails” from the sieves, 


through the 


separates the light branny particles still remaining | wore « 


and conveys them up the duct provided inside the 


modified and a | 


N ING. 


ENGINEER 


In 1895 Mr. Cutler visited the United States for the | 


purpose of studying the various methods of manu- 
facturing carburetted water gas in practice there, and 
the experience gained subsequently proved of great 
value to his company. He became a partner in his 
firm in 1896, and during the years which followed 
designed and erected a large steel-retort house at 
Swansea Gasworks, a four million cubic feet capacity 
gasholder in Berlin, a 4,000-ton capacity grain storage 
plant at Millwall Docks, an eight million cubic feet 
| capacity gasholder at Sheffield, and other works. He 
} was also responsible for the design and erection of 
several large carburetted water-gas plants, among 
| which was one for the Amsterdam Municipality having 
a daily capacity of 2} million cubic feet. Mr. Cutler 
became a graduate member of the Institution of 
Mechanical Engineers in 1891, and was transferred to 
the rank of member in 1898. He was elected an 
associate member of the Institution of Civil Engineers 
on December 5, 1905. 


LABOUR NOTES. 

In the December issue of the Report of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society, Mr. 
Mark Hodgson, the general secretary of the organisation, 
suggests that the trade unions might profitably do more 
| than they are doing at the present time to bring young 

workers into approved societies under the Health 
Insurance Scheme. “ It is estimated,” he says, “ that 
75 per cent. of trade unionists are non-unionists when 
it comes to health insurance matters, and the General 
Council of the Trades Union Congress point out that 
they are often in the absurd position of being called 
upon to approach the Government to advocate on 
behalf of the Movement some change in health insur- 
}ance which is opposed by non-trade union approved 
| societies to which the great majority of our own 
| trade union members belong. I am quite 
convinced that the advantages of membership of a trade 
union approved Society—had even the majority 
enrolled—would speedily outweigh any additional 
benefits which may now be had from other sources. 
| The only proper society for trade unionists and their 
children is the trade union approved society, which 
has done so much to improve the health and pensions 
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| schemes.’ 


At the end of November 7,649 members of the 
| Boilermakers and Iron and Steel Shipbuilders’ Society 
signing the books,” as compared with 7,556 at 
the end of October. During November, the number 


end casing, whence they are delivered into the same} ,¢ members on superannuation benefit decreased from 


spout as the deposit from the top chambers. 

The functioning of the machine can be readily 
examined through the glass side panels above the trays, 
electric lights in safety fittings being permanently | 
mounted inside the top of the casing, and controlled 
by external switches situated at the head end, above 
the conveyor drives. Power for these drives and that | 
to the Mono-plano reciprocating mechanism, is pro 
vided by belt to a pulley, 8 in. in diameter and 34 in. 
in width, mounted on an extension of the inner of 
the two cross-shafts seen at the lower right-hand 
corner of Fig. 2. The designed speed of the pulley and 
shaft is 500 r.p.m., in all three of the standard sizes in 
which the Turner purifier is made. The dressing 
surface provided in each half of a double machine, 
in the three sizes, is respectively 7 sq. ft., 8-75 sq. ft., 
and 10-5 sq. ft., and the corresponding air supply 
required for each side is stated to be 420 cub. ft., 
525 cub. ft. and 630 cub. ft. per minute. The machines 
are designed for operation on the central exhaust 
system, the connection to the exhaust trunk being 


} 
| 1,599 to 1,598, and the number on sick benefit increased 
|from 859 to 1,903. In October, which had to 
bear five weeks’ outlays, the expenses amounted to 
2,964/. lls. 3d.; in November, they were 2,602/. 10s. 
There was a net increase in the membership of 264. 


According to the New York correspondent of The 
Times, Miss Perkins, the United States Secretary of 
Labour, stated on Wednesday, last week, that during 
October the number of unemployed workers in America 
increased by 570,000. That represented, it was calcu- 
lated, the sharpest monthly increase in the history of 
the Department of Labour, with the exception of one 
month in 1920. 

Cabling on Thursday, last week, the same correspon- 
|dent said that the Works Progress Administration 
estimated that 2,000,000 workers had lost their employ- 
ment since September, and that between 1,000,000 and 
2,000,000 would be added to the number by the end of 





at any convenient position along the top of the expan- 


February. By the end of January, it is reckoned in 











| well-informed circles, the number of unemployed 
—— | workers in the United States will be between 11,000,009 
TDE a . and 12,000,000. The “ recession ’—to use the new 
THE LATE MR. SAMUEL CUTLER. brad for slump—is affecting chiefly the steel, textile, 
We regret to have to record the death of Mr. Samuel | ailway, automobile, mining, and shoemaking industries, 
Cutler, which took place in London on December 7, | byt fears are entertained that early in the New Year 
in his sixty-ninth year. Mr. Cutler, who had been a| the building and construction trades will also be 
partner in the firm of Messrs. Samuel Cutler and Sons, | adversely affected. 
Limited, gasworks engineers and contractors, 39, | ? 
Victoria-street, London, S.W.1, for upwards of mys h It is announced that Imperial Chemical Industries, 
years, was born on July 19, 1869. After receiving his | | imited, and 23 trade unions representing craftsmen 
general education at Clifton College, he entered the | of aj) classes, semi-skilled and general workers, have 
Mittweida Technical College, Saxony, in 1884, for| reached a new agreement which provides for an 
technical training, and remained there for three years. improved standard code of working conditions in all 
In 1887 he became a pupil in the office and works of 1.C.1. factories and works (except in the metal group) 
his father’s firm, Messrs. Samuel Cutler and Sons, and, | from January 3, and will affect 37,000 workers. It 
after completing his training in 1891 he was appointed | deals with working hours, meal times, overtime, 
resident engineer on several contracts for structural | abnormal time, night-work rates, shift allowance, 
work, including a gasholder at Hanover of a capacity | piece-work prices, protection of wages on holiday 
of two million cubic feet, and another at Bournemouth | annual holiday. and service bonus. = 
of one million cuhie feet. Mr. Cutler was appointed | : 
assistant engineering manager to his firm in 1892, and | 
in the succeeding three years was occupied in the| More than 15,000 people will benefit immediately 
erection of a number of gasholders and gas-producing | by the standard scheme which, under the agreement, 
plant, including a large installation for Messrs. The will supersede all existing sectional service bonus 
Gas Light and Coke Company at Kensal Green. |schemes. The new bonus will be payable as a fixed 


sion chamber, but preferably at the tail end. 
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weekly sum, while the worker is on the company’s 
pay-roll, irrespective of absence, and will vary from 
ls. a week after five years’ aggregate service, to 5 
a week after twenty-five years. No amount no 
being paid by way of service bonus under existir 
schemes will be reduced. 


The 23 unions concerned include the Amalgamate:| 
Engineering Union, those represented by the Nationa! 
Federation of Building Trades Operatives, the Trans 
port and General Workers’ Union, the National Union 
of General and Municipal Workers, and the Mid-Cheshir 
Salt and Chemical Industries Allied Workers’ Union. 
The three last-named have arrived at a further agre: 
ment with Messrs. Imperial Chemical Industries fo 
varying wage advances to general workers (except in 
the metal group). These affect 32,000 general worke: 
and totale 3 5d. a week to minimum-rated day 
workers on plain time work; 2s. 5d. a week and 
upwards to other time workers; ls. 6d. a week to 
women ; proportionate increases to juveniles, male ani 
female; and 5 per cent. to piece workers. A trac: 
union estimate is that the improvement in conditions 
will cost the firm 350,000/. a year. 


Sir Samuel Hoare, the Home Secretary, told a deputa 
tion from the Trades Union Congress General Council 
last week, that while he recognised that certain amend 
ments in the Workmen’s Compensation Acts wer 
required, he could not give any undertaking as to when 
legislation might be possible. He would, however, go 
into the points raised by the deputation, and at a 
later date be glad to have further discussions with th: 
General Council regarding them. The deputation had 
asked for the amendment of the Acts in particular as 
regards the rates and method of computation of benefit 
It had also submitted that a workman should not bx 
permitted to work alone among dangerous machinery 
On the question of dangerous machinery, Sir Samuel 
said that, as at present advised, he did not think ther 
was a strong enough case for general legislation, but 
regulations might be practicable for special industries 
or processes. He was very anxious, he added, to tak« 
any practicable steps for the prevention of accidents, 
and he would be glad to consider any further informa 
tion which the General Council were in a position t 
submit. 

The latest official report of the United Pattern 
makers’ Association states that the number of un- 
employed members increases. There are now 156, as 
compared with 121 in October. ‘ But,’ Mr. Findlay 
the genera] secretary, says, ‘‘ whereas our membership 
in the earlier month was 11,197, it is now 11,313—a 
increase of 116. So that our figures show that we hav« 
actually 81 more members in employment. Neverthe 
less, we cannot escape the evidence of an upwar| 
tendency of unemployment, and it is our duty, therefor: 
to reduce to a minimum the overtime worked while 
there are 156 men available.” 


Scholarships are again being offered by the Depart 
ments of Extra-Mural Studies of the Universities of 
Oxford and Cambridge on which bodies the Trade 
Union Congress General Council are represented. 
Probably two scholarships will be awarded by each 
University in the coming year. The duration of th 
scholarships is normally from two to three years, and 
their value is sufficient to cover all reasonable expenses 
of the successful candidates. Copies of the circular 
explaining the scheme may be obtained from Sir 
Walter Citrine, general secretary, Trades Union 
Congress, Smith-square, London, 8.W.1. 


Industrial and Labour Information states that an 
Economic Council has recently been set up in the 
Soviet Union. The body will be presided over by the 
chairman of the Council of People’s Commissaries, and 
its members will consist of the vice-chairmen of that 
Council together with a representative of the General 
Council of Trade Unions. The Economie Council 
will act as a permanent committee attached to the 
Council of People’s Commissaries, and will deal with the 
following questions: (a) Examination of the quarter!) 
and annual economic plans, and submission of them 
for ratification by the Council of People’s Commissaries ; 
(b) approval of plans concerning the supply of building 
material and other material for technical needs, and 
for the supply of articles in wide demand ; (c) approva! 
of plans for transport by railways and by water, for 
seasonal agricultural work, and for stocking supplies o! 
agricultural produce ; (d) consideration of the reports 
on the carrying out of economic plans, supervision 0! 
the execution of Government decisions with regard to 
the national economy, and enforcement of the measures 
taken to put these decisions into effect ; (e) examination 
of the situation in the different branches of the national! 
economy and enforcement of measures for their 
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mprovement; (f) prices; (g) labour and wages; 


h) decisions with regard to the creation and abolition | 
if economic organs of the State, and with regard to the | 


transfer from one such organ to another of goods 
belonging to the State of which the organs in question 
have the use ; (¢) decisions on other questions connected 
with the work of the economic organs of the State. 


It will issue compulsory orders and guiding principles 
tor all the Commissariats of the Union, the Councils 
of People’s Commissaries of the Federated Republics 
ind the local institutions, and will also approve the 
instructions of the Commissariats of the Union with 
regard to economic questions. The representatives 
of the Commissariats and of the Federated Republics 
will be entitled to attend the sessions of the Economic 
Council when questions are being discussed which come 
within their province. Appeals against the decisions 
of the Economic Council may be laid to the Council of 
People’s Commissaries of the Soviet Union by the 
People’s Commissaries, within three days of the 
decisions in question, and by the Governments of the 
Federated Republics, within one month. No such 
appeal will postpone the putting into effect of the deci- 
sion in question. 








STEEL INDUSTRIES. 

Durine the year 1936, the world production of 
steel amounted to 121,720,000 tons, this figure being 
the highest ever recorded, the nearest approach to 
it being the total for 1929, namely, 118,370,000 tons. 
The world production of pig-iron in 1936 totalled 
90,190,000 tons, but in this case the output was less 
than that for 1929 when 97,410,000 tons were produced. 
The British production of steel ingots and castings 
amounted to 11,784,600 tons in 1936, compared with 
9,858,700 tons in 1935 and 9,636,200 tons in 1929, 
while that of pig-iron and ferro-alloys totalled 7,721,400 
tons in 1936, against 6,424,100 tons in 1935 and 
7,589,300 tons in 1929. Exports of iron and steel 
from the United Kingdom have remained more or 
less stationary at about 2} million tons during the three 
years 1934, 1935 and 1936, while imports during the 
same period have hovered between 1 and 1} million 
tons. It is of interest to note, however, that in 1913 
and in 1929, respectively, 4,969,225 tons and 4,379,541 
tons were exported, and 2,230,955 tons and 2,822,282 
tons imported. The figures we have quoted above 
are gleaned from the 1937 edition of the volume, 
Statistics of the Iron and Steel Industries, which has 
been published annually for the past 16 years by 


the British Iron and Steel Federation, Steel House, | 


lothill-street, Westminster, London, 8.W.1. 

As heretofore, the volume is divided into two main 
sections, the first of which is devoted to statistics of 
production, exports, imports, &c., of iron and steel, 
iron ore, limestone, coal and coke, and other raw 
materials employed in the industry. These statistics 
relate not only to the United Kingdom but to the 
Dominions and to all foreign industrial countries. 
The second section of the volume deals with the tariffs 
and import duties and regulations in force in various 
countries of the world in respect of iron and steel 
products. The first or statistical portion of the 
volume contains 269 tables, a perusal of which enables 
the reader to ascertain the progress made in the 
industry in various countries. It will be found, for 
instance, that Russia more than trebled her output 
of pig-iron and nearly quadrupled her production of 
steel between 1913 and 1936, while Japan, producing 
only 240,363 tons of pig-iron in 1913, was responsible 
for 2,759,803 tons in 1935, and increased her pro- 
duction of steel ingots and castings from 1,300,203 
tons in 1925 to 4,596,490 tons in 1935. Among the 
Dominions, the progress made in India has been 
rapid; her production of 264,663 tons of pig-iron 
in 1918 has risen gradually and steadily until it 
stood at 1,543,319 tons in 1936. Similarly, India’s 
output of steel ingots and castings has increased from 
183,642 tons in 1918 to 865,770 tons in 1936. The 
pig-iron and steel produced in Australia during 1935, 
namely, 698,493 tons and 696,861 tons, respectively, 
constitute new high records, while the tonnage of iron 
ore mined in 1935, amounting to 1,874,418 tons, is 
more than treble the output for 1932. Canada’s 
ten blast-furnaces, seven of which are in Ontario and 
three in Nova Scotia, produced 747,228 tons of pig-iron 
in 1936, compared with 655,065 tons in 1935. The 
output of steel ingots and castings of the Dominion 
was 1,077,884 tons in 1936, against 915,082 tons 
in 1935. There are three blast-furnaces in existence 
in South Africa and two of these were in operation 
on December 31, 1936. The production of pig-iron 
totalled 222,900 short tons in 1936, while that of open- 
hearth basic-steel ingots reached 333,300 short tons. 
Upwards of 221,000 tons of finished-steel products 
were manufactured during the year, including rails, 
angles, joists, plates and sheets. 


ENGINEERING. 


INSPECTION CAR FOR THE 
INTERIOR OF WATER MAINS. 


Berore describing the unusual apparatus illustrated 
| in Figs. 1 to 4, on page 746, which show an inspec- 
tion car for the interior of water mains, something 
must be said as to the conditions determining its usc. 
The water main concerned is the Stone Canyon Trunk 
| Line for the Bureau of Water Works and Supply, City 
| of Los Angeles, California, and consists of something 
| over 15-5 miles of welded steel pipe 36 in. in internal 
|diameter. This pipe is coated both internally and 
externally with coal-tar enamel to a thickness of about 


|0-10in. The enamel is applied to the separate sections | collapsed. 


of pipe, which are 30 ft. long, in the pipe-coating plant 
belonging to the Bureau. 








The sections are joined | 
in situ by welding, the pipe lying in a trench, and a a canvas seat. 
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necessity of making the car collapsible so that it could 
be passed through the 20-in. openings of the valvcs 
previously mentioned. The construction is shown, in 
outline, in Figs. 3 and 4. Essentially, the car consists 
of three main parts, viz., a battery box and right and 
left wheel units, the former being carried at the front 
by a swivelling wheel and being attached to the latter 
at the rear by a hinge common to both. The battery 
box contains two 150 ampere-hour 6-volt storage 
batteries connected in series and placed one above the 
other, in order to reduce the width of the box. The 
wheel units are connected at the back of the machine 
by a bar with hinges so that the assembly can be 
The bar is rigidly locked when the car 
is in use. Two brackets carry a removable tube 
between which and the front of the car is suspended 
The seat, when occupied, sags about 


ring 9 in. wide at each end of each section is left|2 in. lower than the bottom of the rear wheels in 
uncoated so that no damage results from the heat of | order to give as much head-room as possible. The 
| the welding. There is, then, at intervals of 30 ft. a| wheels, having a gauge of 18 in. and being 9 in. in 
band 18 in. wide, which has to be coated inside and | diameter by 2-75 in. wide, of course run on the curving 
| out after the welding operation is completed. At first | sides of the pipe. The wheels have Goodyear tyres 
sight this would not seem to present any difficulty, | and ball-bearing axles and are inflated to 70 Ib. per 
as it would appear that a man would only have to| square inch. It may be noted that the spare wheel is 
| crawl about 36 ft. from the open end of the pipe as| used as the steering wheel, interchangeability being 
| the sections were laid to finish each joint in turn. | easy. 

| The welded seam has, however, first to cool, has then| The swivelling front wheel is of the same size as the 
| to be cleaned and finally covered with a coat of enamel | rear wheels and the steering is effected by means of a 








primer which requires about 24 hours to dry before | quadrant, wires and drum on the steering-wheel 
the enamel is applied. assembly. The single wheel facilitates steering inside 


As the working programme includes the laying and | the pipe, especially in reverse, and prevents the car 
jointing of anything between 20 sections and 30 sections | climbing up the sides. It also permits curves to be 
a day, it is clear that the open end of the pipe is always | negotiated more readily. The wheelbase is 36 in. 
a considerable distance away from the joint to be| The drive is by means of a Sims-Huff starter motor 
enamelled ; as a matter of fact, the open laying end is | with transmission to the left-hand rear wheel through 
usually 3,000 ft. or thereabouts from the joint. Further-| reduction gears and a chain. It is controlled by a 
more, the enamel calls for special handling and even | button, connected in series with the motor and batteries, 
under the most favourable conditions not more than | on the right foot-rest. A spring clip on the end of a 
two minutes should be allowed to elapse between the | flexible lead permits the motor to be run on current 
drawing of the enamel from the heating kettle and its | at from 6 volts to 12 volts, in 2-volt stages. Reversal 
brushing on to the primed joints. As the conveyance | is effected by shifting the brush ring of the motor. 
of the hot enamel, 3 gallons or 4 gallons of it, at a| The right-hand rear wheel is fitted with an external 
temperature of about 450 deg. F. in two minutes over a | brake actuated by the lever visible in Fig. 4. From 
distance of 3,000 ft. required a speed of 15 m.p.h., | this illustration it will be seen that the wheel units are 
the electrically-driven car illustrated was designed and | cased in. The mechanism in each unit is complete 
constructed, the material being handled in trailers. | within itself and is not affected by the collapsing or 
The problem, however, was complicated by the fact | dismantling of the car. 
that at intervals of approximately 2,500 ft. the bore; The detector portion of the car consists of 40 flat 
of the pipe is interrupted by a pair of reducing pieces | wire brushes mounted in groups of five on eight radial 
between which is fitted a cone valve with an opening | arms and, in the operating position, making an angle 
only 20 in. in diameter. These introduced delays | of about 60 deg. with the surface of the pipe in th 
so the enamelling of the joints is now effected by | ahead direction of travel. The detector is carried on 
entry through frequent manholes and pourholes inj a horizontal arm projecting from the steering wheel 
the top of the pipe, hand-propelled cars being used | assembly and, as will be clear from Fig. 3, can be 
for rapid transport internally. The enamelling of | collapsed in a manner somewhat similar to an umbrella. 
the outside of the joint presents no difficulties. The The radial arms are of plywood and are thus suffi- 
|enamelling both inside and out is carried out by the | ciently flexible to allow a degree of collapse giving a 

contractor responsible for laying the pipes. clearance between the brush tips and the pipe surface 

The speed of the car proved on the level ground to be of between 3 in. and 4 in. Further collapse is not 
|as high as 20 m.p.h. and was satisfactory inside the | possible owing to the risk of entanglement of the brushes 
pipe, but it was found to be inconvenient for another | on adjacent sections, but the amount stated is enough 
duty required of the car, namely, that of inspecting | to admit of free movement of the car when in reverse. 
the finished joint, which duty, as the transport of the | The collapsing rods are of fibre and, together with the 
hot material could be otherwise provided for, was | plywood arms, insulate the outer brush ring from the 
considered to be the more important of the two. The | rest of the car. The general construction of the detector 
speed was therefore reduced to about 4 m.p.h. by the | is seen in Fig. 2. The operator can be distinguished in 
insertion of an additional reducing gear in the drive. | this illustration by a portion of his face and right hand 
The inspection referred to consists of the examination | in the position he has to assume when setting the 
of the joints for pinholes or larger breaks in the enamel | detector in its working position. The white disc seen 
from which internal corrosion would start if left as| near his face is a small headlight. The tyre of the 
they were. The detection of these breaks is effected | front wheel is just visible in the lower left-hand seg- 
by brushing over the surface of the enamel as the|ment. The detector being attached to the steering- 
car travels by radial wire brushes to which a potential | wheel spindle, acts, as an automatic pilot when expanded. 
of approximately 10,000 volts is applied. The enamel| The brushes are energised by an induction coil 
has sufficient dielectric strength to withstand this| mounted on the battery box and control is by a 











is without flaws, but a visible and audible spark 
occurs when the brush passes over a thin or bare 
spot. A flexible lead supplies the same voltage to a 
wire hand brush used by a second inspector carried 
in a trailer, for although the circular detector indicates 
the position of a defect, the duration of the spark is 
too short to enable the first inspector in the car to | 
stop it at the precise spot indicated. The car is, 
however, stopped as rapidly as possible and the sus- 
pected area is then gone over with the hand brush. 
When the defect is found it is remedied by patching the 
area with a little enamel applied by a hand dauber, | 
the enamel employed for patching remaining fluid for | 
a much longer time after leaving the heating kettle | 
than that used for covering the joints. 

The construction of the car may now be considered. | 
Two main factors determined its dimensions, that as 
regards length by the length of the legs of the inspector | 
who sits in the position shown in Fig. 1, and as regards | 
width by providing him with reasonable seating | 
accommodation while not spreading the wheels so 





high voltage if the film is of sufficient thickness and | starter button situated on the left foot-rest and con- 


nected in series with the 6-volt primary circuit. A 
heavily insulated lead conveys the current to one of the 
brush sectors, which are all interconnected by a flexible 
joint. A second lead is run to the rear for the hand 
brushes previously referred to. Since the complete 
electrical circuit is essentially ungrounded, owing to 
the resistance of the enamel, the actual potential at 
the brush tips is probably much less than the 10,000 
volts developed by the secondary winding of the 
induction coil, but in spite of this the unit has proved 
much more effective than the small ungrounded portable 
hand detectors used at the coating plant, probably 
owing to the comparatively large electrostatic capacity 
of the car. Inspection is carried out at a speed of 


| between 2 m.p.h. and 3 m.p.h., and warning of the 


approach to a reducer in the pipe is given by a band 
of whitewash applied to the enamel. The operation of 
passing from one section of about 2,500 ft. to the other 
is carried out by employing one man in each of the 
reducers flanking the cone valve. The detector 
assembly, which is cut across the diameter, is folded to 


that they would run too high up the sides of the pipe | a semi-circular bundle and is passed through the 20-in. 
or otherwise there would be considerable side pressure | opening of the valve, without further dismantling. 





on the tyres with undue resultant friction. The method | The carriage is collapsed by removal of the seat brackets 
of construction, apart from this, was dictated by the | and folding the hinged distance piece and the steering 
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FILTRATION PLANT AT BROCKWELL PARK SWIMMING BATH, LONDON. 
MESSRS. UNITED FILTERS AND ENGINEERING, LIMITED, ENGINEERS, LONDON 


tm Fig.7. 
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wheel is removed. If used, the top battery is also | OPEN-AIR SWIMMING BATH |taken to the alumeter. As its name implies, this 
lifted off to reduce the weight and the car is pushed | AT BROCKWELL PARK |apparatus supplies the coagulant, viz., sulphate of 
through the opening. The weight complete is about . ; te {alumina and soda or alkali, to the water before it 
250 Ib., but this is lightened by removal of the detector (Concluded from page 668.) |} reaches the filters. The meter regulates the flow of 
and steering wheel while the removal of the top battery THE water is circulated by two Worthington-Simpson | the by-passed water to the chemical container, where 


accounts for 75 Ib. Usually the speed required can be | centrifugal pumps each direct-driven by a Crompton- it picks up the coagulant, and the solution is then 
obtained on the single 6-volt battery, even when on/| Parkinson motor of 16 h.p. The arrangement of the | delivered to the main flow at a point on the throat of 
grades of 8 per cent, to 10 per cent., and when, as is| pumping and filtering plant is shown in Figs. 6 to 8,| the Venturi tube. The differential pressure between 
sometimes required, »ulling two trailers and carrying | above, while two photographs of it are reproduced in| the inlet and outlet points of the circuit, of course, 
three men altogether. The task of passing the car| Figs. 9 and 10 opposite. The suction water, after | maintains the circulation, and suitable regulating valves 
through the valves, formidable as it sounds, is stated | passing through the usual non-return and sluice valves, | are provided so that the rate of flow may be adjusted 
to be nothing like so troublesome as inserting and getting | is taken through the coarse strainer seen to the right | as required. As the resistance of the filters increases, 
it out of the pipe line through one of the manholes | of Fig. 9, in which particles above } in. in size are| the rate of pumping is decreased, and the rate of 
which have an elliptical opening of only 18 in. by 11 in. | removed. The pipe then branches to the two pumps, | injection of the chemical must be proportioned to suit. 
\ more complete dismantling is then required, and | similar branches on the discharge outlets of which unite | The rate of injection found most suitable is approxi- 
this has to be done after every period of work, as the | to form the delivery to the filters. The complete pump-| mately 0-6 grain per gallon, this being sufficient to 
pipe may be flooded accidentally or deliberately to| ing, filtration, and sterilising plant was installed by | produce the necessary alumina hydrate on the filter 
prevent it floating up in a water-filled trench. Messrs. United Filters and Engineering, Limited, Ward-| bed. The alumeter automatically gives a correct 

The car was designed by a draughtsman of the City | robe Chambers, 146, Queen Victoria-street, London, | record of the rate of injection, as the speed of flow 
of Los Angeles Bureau of Water Works and Supply, E.C.4, and the chemical injection gear is, therefore, of | through it is extremely slow, and the output of the 
Mr. Howard Waite, and we wish to thank the Chief | the “ Unifilters " shunt type operated by a Venturi tube. | chemical container is always a concentrated solution 
Engineer and Manager. Mr. H. A. Van Norman, for | This tube is seen on the pump-discharge main at the | of sulphate of alumina of exactly equal volume to 
the particulars on which this article has been based. ‘centre of Fig. 8, and water from the inlet side of it is| the water entering the meter. 
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FILTRATION PLANT FOR OPEN-AIR SWIMMING BATH. 
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Fig. 9. 





Fie. 10. FILTeRs anp 


After passing through the Venturi tube and receiving 
its correct dosage of coagulant, the water enters two 
air-cleaned low-level wash pressure filters. These 
filters are each divided into two sections so that there 
are, in all, four filter beds, as will be clear from Fig. 8, 
and from the outlet valves seen in Fig. 10. The beds 
consist of Leighton Buzzard gravel of a depth of 3 ft. 
and the filtering area is proportioned so as to give a 
rate of filtration not exceeding 250 gallons per square 
foot per hour. The wash water is removed from the 
surface of the bed in a horizontal direction instead of 
vertically, which is more usual practice, this hori- 
zontal washing, it is claimed, making it possible to 
carry away the heavier particles with certainty and 
ease. Only one of the two sections of each filter is 
cleansed at a time so that a high velocity of wash 
water is obtained and a more thorough cleansing 
ensured. The filters are fitted with the firm’s auto- 
matic air-cleansing system which enables a definite 
volume of air to be introduced into the wash water 
without employing an air compressor. The filtered 
water immediately it leaves the filters is treated with a 





ELECTRIOALLY-DRIVEN 





CENTRIFUGAL Pumps. 





STERILISING APPARATUS. 


small dose of chlorine, injected by means of a Wallace 
and Tiernan chlorinator, and also with a small dose of 
ammonia. The position of this apparatus is indicated 
in Fig. 8, and it is seen at the left of Fig. 10. 

The further course of the filtered and sterilised water 
can now be followed from Fig. 3, Plate XLI, ante. The 
main flow goes along the south side of the bath to an 
aerator near the shallow end. This is simply an 
ornamental cascade down which the water flows to 
enter the bath, picking up air in its course. This is 
the normal flow ; but should it be desired at any time 
to by-pass the cascade, valves are fitted by which the | 
water can be delivered to the shallow end direct. | 
At the deep end there are two small discharges marked 
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the pools will be seen leading back to the valve pit at 
| the deep end from which the course of the used water 
|has already been traced, but two other connections 
| will be noticed near the wading-pool pipes. These are 
| on the suction main and are for coupling to a portable 
| suction sweeper by which any sediment or solid matter 
can be removed from the bottom of the bath. 
For purposes of control, Messrs. United Filters 
have provided a testing set for ascertaining the pH 
value of the water and the chlorine content and to 
| check the absence of nitrites, an important condition. 
The plant turning over the whole of the water in the 
| bath once in every five hours will, we are informed, 
| maintain the water at a standard of purity, under 
such bathing conditions as are likely to obtain, which 
is somewhat better than that prescribed by the Ministry 
of Health. These requirements are that the water at 
all times should be maintained to such a degree of 
purity that a pin of 19 w.g. can be seen on the bottom 
of the deepest part of the bath in normal light between 
10.0 a.m. and 4.0 p.m., and that the filtered water 
should be practically colourless when viewed through 
a glass tube 2 ft. long. As regards the chemical stan- 
dard, the filtered water must contain no nitrites, and 
only 0-2 part in 100,000 parts of albuminoid ammonia, 
while the oxygen absorbed in 4 hours is to be 0-1 part 
in 100,000 parts. The bacteriological standard is 
defined by the presence of not more than 200 total 
calories per cubic centimetre on gelatine plates in three 
days. It will be seen from these data that every precau- 
tion has been taken to render the bath safe and plea- 
sant in use. The total cost of the bath and its appur- 
tenances was approximately 26,0001. Almost the whole 
of this sum was provided by the Lambeth Metropolitan 
Borough Council, who also provided the site, about 
2? acres, and settled the design. The whole of the 
work was, however, carried out from plans prepared 
in the Parks Department of the London County Council 
and under the supervision of the Chief Officer of that 
department. 








LETTERS TO THE EDITOR. 





BRAKING AT HIGH SPEEDS. 
To THE EpDIToR OF ENGINEERING. 

Siz,—The leader in your issue of December 10, page 
657, in which you quote Sir Nigel Gresley on the subject 
of the tremendous consumption of brake blocks on 
high-speed trains, brings to mind that in the case of 
automobiles it has been found that a very great increase 
in possible retardation by the use of very powerful 
brakes has been conducive to long length of life of the 
brake linings. 

In this there is, possibly, a psychological factor, in 
that the average driver, knowing that he can stop 
rapidly at will, only uses his brakes when actually 
required, rather than in being prepared for every 
possible disaster. 

Nevertheless, when one considers that the retardation 
of a train weighing 300 tons is only about 6 per cent. 
that of a road vehicle, and, further, that the brakes 
| are distributed over five or six times as many wheels, 
the phenomenon referred to by Sir Nigel seems to call 
for some explanation. In high-speed racing cars, as 
in high duty commercial vehicles, there is, of course, 
great difficulty in keeping down the temperature of 
brake linings. So much so, that in normal motor-’bus 
service, unless there is adequate clearance between the 
brake drum and the tyre rim, the tyre bead can be 
destroyed by excessive temperature. In the case of 
the train, however, there is relatively ideal air cooling. 
Further, there is nothing unusual in a set of brake 
linings standing up for 50,000 miles on a motor-’bus, 
i.e., for about one year, although possibly the ideas of 
the locomotive engineer in regard to how long some- 
thing should last without being renewed may be very 
different from those of his automobile confrére. 

Yours, &c., 
L. H. 


PomERoy. 
Stag Lane Aerodrome, 
Edgware. 
December 21, 1937. 








THE TORSIONAL RIGIDITY OF 
CRANKSHAFTS. 
To THE Eprror or ENGINEERING. 


Sir,—Those who are concerned in the calculation 
of natural frequencies of torsional vibration of recipro- 





* inlets ’’ in the illustration. These alsoare controllable | cating machines will not fail to recognise the value of 
and may be cut out, but their use in general assists | Mr. Paulin’s communication published in your last issue 
the diffusion and circulation of the freshly treated | (page 711). Direct evidence of this kind as to torsional 


water between the end of the bath and the grating, | 


rigidity of crankshafts in the condition of resonant 


which latter is, owing to the design of the bath, at | vibration affords more confidence than can any other 
some distance from the end. From the main delivery | source of information, and the thanks of designers are 


pipe are taken two supplies to the wading pools, these 
being, of course, of filtered water. The suction from 


due to Mr. Paulin for giving such details. 
A point of special interest is the adoption of the 
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value 12-3 « 10° lb. per sq. in. for the modulus of 
rigidity of steel. The letter does not make it clear 
whether this value was obtained from torsion tests on 
samples of the material used, but if so, it should, of 
course, be u-ed in conjunction with whatever stiffness 
formula is employed. 

The figure of 11-8 10° Ib. per square inch, men- 
tioned in my article of September 10, page 275, is that 
used by F. 
the subject of torsional vibration. He adopted it as 

the mean of a number of experimental tests.” In 
an article by W. C. Stewart published in The Engineer, 
May 25, 1934 (page 537), the same figure was given 
us the mean of the results of tests on various types of 
steel carried out by the United States Naval Engi 
neering Development Station, and possibly these were 
the ones used by Lewis. 

Although any value between 11-8 and 12 10° may 
he expected, the 12-3 10° used by Mr. Paulin is 
distinctly higher than what has usually been regarded 
is the normal value of the modulus. The consequent 
error in calculated natural frequency is not serious, but 
nevertheless it would be of interest to know (if anyone 
can say) what it is that causes variation in modulus 
of rigidity of steel. 

Yours faithfully, 


300, Waketield-road, W. A. Torun 
Hudderstield. 
December 27, 1937. 


Messes. Tue General E.ecrarc Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
order for the supply of 74 complete sets of Osira 
lighting equipments, including 400-watt 
mereury-vapour lamps, Di-fractor lanterns, chokes, con 
densers, time switches, and 25-ft. spun-concrete columns 
for the factory approach and exterior lighting at Messrs 
Courtaulds, Limited, Flint, North Wales. In addition, 
ts number of illuminated guard posts and lighting equip 
for a water-softening plant are being supplied 
Messrs. The General Electric Company have also received 
in order from the Metropolitan Borough of Hackney for 
thirty-six 400-watt Osira luminescent lamps, to be housed 
Di-fractor lanterns, for the lighting of Rectory-road, 
and Stoke Newington Common 


thent 


mn 


Hackney, 





LAUNCHES AND TRIAL TRIPS. 


Deter 


Single-screw steam trawler for fishing in 
the northern waters of Ieeland, Bear Island and the 
White Sea; triple expansion engine titted by Messrs 
Amos and Smith, Limited, Hull Launch, December 20 
Main dimensions, 155 ft. by 26 ft. 6 in. by 15 ft Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship 
building Yard, Selby, Yorks., to the order of Messrs. De 
Vem N.V.. Ymuiden, Holland 

Devis Single-serew cargo motorship for the South 


Harland-B 


rf 


\inerican two-cycle 


md W 


linensions, 


double-acting 
Diesel engine Launch, December 21 Main 
$56 ft. by 62 ft. by 37 ft. 9 in. Built and 
engined by Messrs. Harland and Wolff, Limited, Belfast, 
or Messrs. Lamport and Holt Line, Limited, Liverpool 


BOry 1C¢ 





BeRirisn STANDARD SreciFicaTION FoR Brine. Test 


ING In a revision to British Standard Specification 
No. 240, relating to Brinell-hardness testing, various 
amendments have been made in the requirements 


relating to the manner of carrying out the test For 
the purpose of general testing, for example, the thickness 
of the test specimen has been standardised at 10 times 
the depth of the impression, in place of the former 
standard of 7 times. The present issue of the specifica- 
tion does not attempt to prescribe the precise value to 
be selected for the P/D® ratio for a test on any particular 
material, but, for the guidance of persons responsible 
for the preparation of specifications, the publication 
wives indication as to the manner of selecting an 
‘ppropriate ratio. Copies of the new revision may be 
obtained from the Publications Department of the British 


an 


Standards Lustitution, 28, Victoria-street, London, S.W.1, 
price 2s. 2d post free 
SHIPBUILDING UN 1937 We continue below ar 


summary of British shipbuilding in 1937, the tirst portion 
f which appeared on page 714, ante Eight ships wer 


aunched during the year from the Wallsend Yard and 
“ax from the Walker on-Tyne Yard of Messrs. Swan 
Hunter, and Wigham Richardson, Limited The total 
cross tonnage was 75,686 and the largest units were 
the 9,556-ton motorship Regent Panther and the 8,297 
ton motorships Britiat Diligence, British Resolution 
md = Arndale Three steamers and two motorships 
making together 34,348 gross tons, were launched by 
Messrs. Barclay, Curle and Company, Limited, Glasgow 


Che largest vessel was the 11,162-ton steamer Dunera 

Vickers-Armatrongs Limited, Barrow -in-Furness 
launched the two 23,400-ton P. and O. liners Stratheden 
ind Strathallan, a three destroyers for the 
Argentine Government, two submarines for the British 
Government dock for Greenock Seven 


Vesars 
cruiser and 


and gates 


easels, including H.M. destroyers Zulu and Sikh, wer 
sunched by Messrs \lexander Stephen and Sons, 
Limited, Linthouse, Govan, Glasgow. S.W.1. The largest 
“up as the 5,852-ton vessel Kaikoura 





M. Lewis in his classic paper of 1925 on | 


high-pressure | 
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Messrs. Mono Pumps, Lourrep, Globe Works, Auden” 
shaw, near Manchester, have decided to move their head 

office to a more central situation, and all communications 

|should now be to Clifton House, Euston-road, 
London, N.W.1 


sent 


Messrs. Rorou Atrscrews, LimtrEepD, have moved from | 


| their temporary premises at Llanthony-road, Gloucester, 
to their new factory in Cheltenham-road, Gloucester. 


Messrs. Mavor-Covutson, Limrrep, Bridgeton, Glas- 
| gow, S.E., have appointed as their agents, Messrs. Adil 
| Gabay and Albert Koenka, of Istanbul, who are well 

known to mine managers and engineers throughout 
Turkey. The firm has also offices in Ankara. 


Messrs. StTONEHAM SONS AND FURNIVALL have opened 
a new office at 30, Meir, Antwerp, Belgium. 
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AINT FOR APPLICATION ON Rusty Lron 
paint, to which the expressive name 
has been given, has recently been placed 
the market by Messrs. Thos. Parsons and Sons, 
Limited, 315-317. Oxford-street, London. W.1l. We 
understand that it comprises a combination of chemical 
solutions and chlorinated rubber which immediately 
with rust and changes it into a corrosion-proof 
On application to rusty iron or steel, the rust 
is claimed to be attacked and “ digested ‘’ by the paint, 
and a film is formed of a dark blue colour, subsequently 
turning to black. This film said to resist acids, 
ilkalis, and the effects of the weather, and to inhibit 
the formation of rust. The paint is applied on the 
rusty surface with a soft-bristle brush, after the removal 
of loose scale and any greasy matter, and one gallon 
covers from 400 sq. ft. to 500 sq. ft A special quality 
is supplied for spraying rhe paint sets to the touch 
in 10 minutes to 20 minutes, and dries completely in one 
day We are informed that single coats of the paint, | 
applied in 1932 and placed in unfavourable conditions, | 
were still undamaged four \ and no trace of | 
orrosion could be detected 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
| of the undermentioned tenders, the closing dates « 
| which are stated. Details may be obtained on applic 
| tion to the Department at the above address, quoting 
| the reference numbers given. 

Steel Filing Cabinets, as required during the yeu 
ending March 31, 1939. Union Tender and Suppli: 
Board, South Africa; January 20, 1938. (T.) 
31,864 /37.) 

Crane, two-ton, floor-controlled, electrically-operated 
The City Council, Johannesburg; February, 19, 193s 
(T.Y. 31,867/37.) 


Plumbers’ Metal, 120,000 \b., to B.S.I. _ oem 
No. 219 for soft solders, Grade H. Union Tender and 
Supplies Board, Pretoria; January 27, 1938. (1 
31,873/37.) 


Machine Tools, comprising sheet-metal workin, 
machines and garage equipment, and including shear: 
and punching machines, boring machine, hoist, and for, 
blowers. Stores Department, City of Johannesbury 
February 19, 1938. (T.Y. 31,879/37.) 

Copper Wire, binding, 8 tons of 60 lb. per mile an 
5 tons of 50 lb. per mile. Also 2,500 bundles of binders 
copper No. 2, 2,500 bundles tapes, copper No. 1, 3,000 
bundles binders, cadmium-copper No. 1, and 3,000) 
bundles tapes, cadmium-copper No. 1. The bundles 
are of 100 each in all cases. Post and Telegraph Depari 
ment, Wellington, N.Z.; February 22, 1938. ('l 
31,986 /37.) 

Iron Pipes, spigot and socket, 3} in. by 3 metres, o1 
3} in. by 9 ft., and the necessary binding clips. Alterna 
tive quotations are required for cast or spun iron pipes 
Union Tender and Supplies Board, Pretoria ; February 3, 
1938. (T. 32,034/37.) 

Gully-Emptying Machines, two, 
700 gallons to 750 gallons capacity 
Town Clerk, Dublin, Irish Free State ; 
(T. 32,010/37.) 

Trolley Wire, 9 miles of 0000 grooved, hard-draw: 
cadmium-copper trolley wires. City of Durban, South 
Africa ; January 21, 1938. (T. 32,041/37.) 


petrol-driven, «| 
City Manager ani 
January 7, 1938 








FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesda) 


Iron and Steel.—The majority of works resumed ful 
operation to-day. In some instances advantage lias 
been taken of the holiday set-down to carry out repairs 
to furnaces and machines. Inquiries at representativ: 
steel and engineering works reveal a slight decline in 
the demand during the past few weeks, but judging by 
the number of trade inquiries in circulation the early 
part of the new year is likely to bring increased activity 
Recent easement in requirements is due chiefly to holiday 
influences. Those sections turning out raw and semi 
finished steels are looking forward to another record 
year. his year’s output is well in excess of that o! 
1936. All the large works have well-filled order books 
Users are buying ~ oe and some are finding difficulty in 
placing contracts for supplies three or four months for 
ward. Basic billets are instrong demand, while there is : 
steadily improving market in acid steel. Structural ste: 
is a progressive line, and with the advent of better weathe! 
conditions builders will be calling for increased supplies 
The scrap market is more favourable. Most sections « 
the heavy machinery and engineering trades are w 
placed. More orders are coming to hand for railway 
rolling stock, including wagons, carriages, axles, wheels, 
tyres and springs. Business is good on overseas account 
Armament-making concerns are busy. Sheffield works 
are supplying increased tonnages of shipbuilding ™ 
quisites. A substantial trade continues to be transacted 
in grinding and crushing machinery. Not only are firms 
handling heavy tonnages of iron ore good customers, but 
quarry owners are placing contracts with greater fre 
dom. Electrical equipment of all types is on order for 
British and foreign users. Electric traction motors ar 
being made for South Africa and India, while powe! 
plant is urgently required by companies in this country 
Australia, Canada, and South Africa. Business 1s bris} 
in most descriptions of high-efficiency steels There is 
steadily expanding market in stainless steel, while heat 
and acid-resisting materials are in stronger demand tha 
A highly satisfactory state of affairs is 


NOTES 


{ 


a year ago. 
reported by tool manufacturers. Business reaches 
high level on both home and overseas account, and 
prospects for the new year are particularly bright. Th: 


only anxiety which manufacturers have is w hether they 
will be able to obtain adequate supplies of steel 

South Yorkshire Coal Trade.—Holiday 
had an adverse effect on the export market. 
report, however, that inquiries are more numerous and 
there is every prospect of better trade during the nex 
few weeks. The inland position shows littl: change 

industrial needs are heavy. Iron and steel works con 
tinue to contract for big tonnages. Small coal ; 
strong demand, electricity generating stations absorbin 
the bulk of supplies. The housecoal market is mut 
more active, and stocks at collieries and merchant depots 
have been much depleted. Foundry and furnace cok 


influences ha\ 
Shippers 
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are im strong request Quotations «are Best brane 
handpicked, 288. to 20s. éd.; best South Yorkshi: 
25s. 6d. to 278. 6d. : best house, 22s. to 248 best kitche 
19s. 6d. to 2le.; best Derby selected, 24s tid 
25s. 6d.:; best Derby seconds, 228. to 24s. ; best Der! 
brights, 20s. 6d. to 22s.; best large nuts, 19%. 6d. ' 
| 208. 6d and best kitchen nuts. 18s, 6d. to 19s 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—As is usual at this period 
of the year, few members are attending exchange, and 
business is almost suspended. Pig-iron makers have, 
however, been able to increase the supply of Cleveland 
qualities this week. The additional make is very welcome, 
ind together with the fact that many consuming works 
have been closed for the holidays, has appreciably 
relieved a stringent situation of quite long standing. 
While the increased tonnage available for distribution 
promises materially to overtake arrears of delivery, 
there seems little likelihood of much Cleveland pig being 
available for sale in the near future. North-Eastern 
foundries continue to make extensive use of Midland 
and;Continental iron. Stabilised prices of Cleveland pig 
keep at the equivalent of No. 3 quality at 109s. delivered 
to firms within the Tees-side zone, 5s. rebate being made 
to buyers who undertake not to purchase foreign iron. 

Hematite.—The heavy make of East-Coast hematite 
brands of iron provides ample tonnage for the large 
current needs of home users, and leaves some surplus 
for export. New overseas business is not readily put 
through, but several contracts have been signed for 
fairly substantial parcels delivered to North of England 
areas over periods next year on the fixed basis of No. 1 
hematite at 133s., less 5s. rebate. 

Basic.—The nominal price of basic iron stands at 
100s. Makers have none for sale, the whole of their 
output passing into use at their own steel works. 

Foreign Ore.—Imports of foreign ore against running 
contracts are maintained at a surprisingly high level, 
but new business is still confined to odd transactions in 
small lots on terms that are not divulged. 

Blast-Furnace Coke.—Production of Durham blast- 
furnace coke continues ample, but not excessive for the 
large local requirements. Recognised market values 
are still ruled by good medium qualities at 42s. delivered 
to Tees-side works. 

Manufactured Iron and Steel_—-Order books of semi- 
finished and finished iron and steel firms are still much 
congested, though producers of some commodities report 
they have discharged a few overdue delivery obligations. 
Steel semies are less scarce than for a considerable time, 
but supply does not yet fully satisfy the needs of re-rollers. 
Home demand for finished steel promises to keep on a 
high scale, and inquiries from overseas are expected 
to improve. Among the principal market quotations 
for home trade are: Common iron bars, 131. 5s.; steel 
bars, 111. 18s. ; soft steel billets, 71. 17s. 6d.; hard steel 
billets, 91. 2s. 6d.; steel ship rivets, 151. 28. 6d.; steel 
constructional rivets, 161. 5s.; steel boiler plates, 
lll. 18s.; steel ship, bridge and tank plates, 111. 8s. ; 
steel angles, 111. 0s. 6d.; steel joists, 11/. 0s. 6d.; Tees, 
121. Os. 6d.; heavy sections of steel rails, 101. 2s. 6d. ; 
fish plates, 141. 2s. 6d.; black sheets, No. 24 gauge, 
15l. 158.; and galvanised corrugated sheets, No. 24 
gauge, 181. 10s. 

Scrap.—Most kinds of scrap are plentiful and slow of 
sale, but heavy steel is rather scarce and in good demand 
at stabilised prices. 








British STANDARD UNDERGROUND FIRE HyDRANTS.— 
Che British Standards Institution, 28, Victoria-street, 
London, S.W.1, has issued a specification relating to 
underground fire hydrants and surface box openings. 
its primary object is to assist in overcoming difficulties 
experienced by fire-brigade authorities owing to the lack 
of uniformity in certain important features of hydrants. 
The publication relates to two patterns of screw-down 
hydrants, and to outlet bends for use with sluice valves. 
Only those essential features of fire hydrants, which have 
a bearing upon the object in view, have been standardised, 
and no attempt has been made to enter into details of 
design. The price of the specification, which is designated 
No. 750-1937, is 2s. 2d. post free. 


Output oF Marine Macuinery, 1937.—During the 
year 1937, Messrs. David Rowan and Company, Limited, 
231, Elliot-street, Glasgow, C.3, constructed the pro- 
pelling machinery for 15 steamers, the aggregate i.h.p. 
being 43,850. Included were the 5,800-h.p. geared- 
turbine sets for the S8.8S. Malancha and Macharda— 
Messrs. William Doxford and Sons, Limited, Pallion, 
Sunderland, have built the engines for 18 motorships. 
\ll are three-, four- and five-cylinder opposed-piston 
balanced Doxford oil engines. The two largest sets were 
the 4,850-i.h.p. engines of the Port Montreal and of the 
Kaipara. The total was 62,590 i.h.p.—Messrs. The 
Parsons Marine Steam Turbine Company, Limited, 
Curbinia Works, Wallsend-on-Tyne, have constructed 
marine geared turbines to the total of 89,000 s.h.p. 
The total s.h.p. of mechanical gearing manufactured 
by them during the year, to be used in association with 
marine steam turbines, in addition to the s.h.p. of 
the above geared turbine engines, amounts to 95,000. 
Furthermore, they have cut gearing for their licensees 
luring the year, to be used in association with marine 
steam turbines, aggregating a further 106,600 s.h.p. 
-Twenty-eight vessels have been engined by Messrs. 
‘he North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne and Sunderland. The aggre- 
“ate i.p. was 49,855. To this should be added the 
figures for boilers only, supplied to two vessels, and that 
‘or engines only, supplied to a third steamer, the total 
thus becoming 52,825i.h.p. In addition, the Company has 
manufactured marine superheaters for 193 boilers, 
aggregating 200,450 i-h.p. 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Scottish Steel Trade.—Very active conditions prevail in 
the Scottish steel trade this week, and production is at 
its highest point despite the fact that the plant, as well 
as the men, requires a well-earned rest. The autumn 
has been one of the busiest on record and the output of 
178,000 tons of steel ingots during the month of Novem- 
ber alone is the highest monthly total since 1920, when 
the record output, of 2,074,400 tons for the year, was 
established. Since then there have been many very 
bad years in the steel trade, but with a better under- 
standing now prevailing between the home producers 
and those on the Continent, plus the import duties 
scheme, the steel makers in this country can look forward 
with confidence to the future. The amount of business 
on hand is sufficient to ensure the steady running of 
plant for a good many months to come, and although 
fresh buying has not been of much consequence of late, 
it is well known that there are quite a large number of 
orders, representing many thousands of tons, still to be 
placed. That the year 1938 will be a busy one, for the 
most part at least, is fully recognised by the steel makers 
and very extensive repairs and improvements will be 
undertaken during the holiday stop next week. 
Immediately production ceases tow the end of this 
week the repair squads will get busy and not a moment 
will be lost by night or by day to hasten on the plant 
overhaul in preparation for the restart of operations. 
Schemes of no little importance are now well in hand 
which will considerably increase production capacity, 
and provided the demand continues, the year 1938 should 

jut up new record figures for the Scottish steel industry. 

his week the pressure for deliveries is very intense 
and everything possible is being done to overtake the 
urgent calls of customers. The demand for black-steel 
sheets is, on the whole, very good and although one or 
two makers are now in the position to give fairly early 
delivery, there are others whose output is booked for 
months ahead. Export business is patchy. The 
following are the current market quotations :—Boiler 
plates, 111. 18s. per ton; ship plates, 111. 8s. per ton ; 
sections, 111. 0s. 6d. per ton; medium plates, 131. 15s. 
per ton ; black-steel sheets, No. 24 gauge, in minimum 
4-ton lots, 151. 15s. per ton ; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 191. 10s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade—In the West of Scotland 
malleable-iron trade conditions are none too satisfactory 
and broken time is general because of the poor general 
demand. The latter is said to be due in large measure to 
the fact that steel bars are about 37s. per ton cheaper 
and are in many cases being preferred to iron bars. 
This state is likely to be righted in the near future. 
The re-rollers of steel bars have a large amount of work 
on hand and are very hopeful that, if deliveries of semies 
are maintained on a satisfactory basis, their plant will 
be kept running full for some months. Prices are firm 
and are as follows :—Crown bars, 131. 15s. per ton for 
home delivery, and 13l. 5s. per ton for export ; re-rolled 
steel bars, 111. 18s. per ton for home delivery, and 
121. 5s. per ton for export ; No. 3 bars, 131. 5s. per ton, 
and No. 4 bars, 131. 15s. per ton, both for home delivery. 

Scottish Pig-Iron Trade.—A strong tone is the order 
of the day in the Scottish pig-iron trade and all furnaces 
are working to capacity. A year of great activity is 
near its end but the new year will open with as steady 
a demand as at present because of the heavy requirements 
ofconsumers. Prices are unchanged and are as follows :— 
Hematite, 61. 13s. per ton, and basic iron, 51. 7s. 6d. per 
ton, both delivered at the steel works ; and foundry iron, 
No. 1, 6l. 0s. 6d. per ton, and No. 3, 5l. 18s. per ton, both 
on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, December 25, amounted to 72 tons. Of that 
total 68 tons went overseas and 4 tons coastwise. During 
the corresponding week of last year the figures were 99 
tons overseas and 400 tons coastwise, making a total 
shipment of 499 tons. 

Admiralty Orders for the Clyde.—Two of the four cruisers 
ordered by the Admiralty last week were placed with the 
Clyde shipbuilders, Messrs. John Brown and Company, 
Limited, Eiydebank:, and Messrs. Alexander Stephen and 
Sons, Limited, Linthouse. These vessels will of the 
Fiji class, and will each have a displacement of 
8,000 tons, and the total cost of the two vessels will be 
about 4,000,000. It is of interest to note that Messrs. 
John Brown and Company have now work on hand 
representing something like twenty million pounds 
sterling, while Messrs. Stephen have four Admiralty 
orders, a P. and O. liner of 15,000 tons, and several cargo 
and motorships on their books. . 











THe NorrHampTon ENGINEERING CoLLEGE Past 
StupeEnts’ AssocraTion.—Nearly thirty years ago some 
of the students taking the engineering day courses at 
the Northampton Institute, Clerkenwell, formed an 
association with the main object of encouraging students 
to keep in touch with each other after leaving the College. 
The achievement of this object is now assisted by holding 
an annual dinner, and the sixteenth of these dinners was 
= at the Café Royal, Regent-street, W.1, on Friday, 

cember 10. The chair on this occasion was occupied 
by the President, Mr. H. W. Grimmett, A.M.I.Mech.E.., 
4.M.I.E.E., and the principal toast of the evening, viz., 
that of the Association, was proposed by Mr. E. T. Pain- 
ton, B.Sc., M.I.E.E., the Chairman responding. The 
Association is known as “‘ The Old N’ions”’ and par- 
ticulars of its activities can be obtained from the Hon. 
Secretary, Mr. R. P. Hilton, Broomjes, North Common, 
Chailey, Sussex. 
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NOTICES OF MEETINGS. 


InsTITUTION OF ELErcTricaL ENGINEERS.—WNorth- 
Western Centre: Tuesday, January 4, 7.15 p.m., The 
Engineers’ Club, Manchester. General Discussion on 
‘** Electrical Engineering Education,” to be introduced 
by Professor C. L. Fortescue, Colonel H. C. Fraser and 
Mr. F. H. Clough. Wireless Section: Wednesday, 
January 5, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “A Theory of Fluctuation Noise,” by Mr. D. A. 
Bell. Institution: Thursday, Jan 6, 6 p-m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘‘ Safeguards Against Interruptions of Supply, ° 
by Messrs. H. W. Clothier, B. H. Lesson, and H. Ley- 
burn. Meter and Instrument Section : Friday, January 7, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
(1) “The Calibration of Sphere Gaps with Impulse 
Voltages,” by Messrs. R. Davis and G. W. Bowdler. 
(ii) “The Calibration of the Sphere Gap for Voltage 
Measurement up to One Million Volts (Effective) a 
50 Cycles,” by Messrs. F. 8S. Edwards and J. F. Smee. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
January 4, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. General Meeting. ‘‘ On 
Independent Springing,” by Dr. F. W. Lanchester and 
Mr. E. H. Lanchester. 

InstrruTIon oF Crviz Enoinerers.—Manchester and 
District Association : Wednesday, January 5, 6.45 p.m., 
The Manchester Literary and Philosophical Society, 
36, George-street, Manchester. Lecture: ‘‘ The Boulder 
Dam,” with film. Bristol and District Association : 
Thursday, January 6, 5 p.m., Royal Hotel, College 
Green, Bristol. ““Mogden Sewerage Scheme,” by 
Mr. B. E. Ireland. South Wales and Monmouthshire 
Association: Thursday, January 6, 6.30 The 
Engineers’ Institute, Park-place, Cardiff. “‘ irs to 
Queen Alexandra Dock Lock,” by Mr. Ivor Powell. 

InstrITUTE OF MeEtTAts.—Birmingham Local Section : 
Thursday, January 6, 7 p.m., The James Watt Memorial 
Institute, Birmingham. ‘“‘ The Relationship Between 
Mechanical Properties and Liability to Breakdown in 
Service,”” by Mr. L. W. Schuster. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 7, 6 p.m., Storey’s-gate, Westminster, 8.W.1. 
Thomas Lowe Gray Lecture: ‘‘ Recent Developments 
in Ship Propulsion,’’ by Major P. L. Jones. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—A striking illustration of the unfair 
competition South Wales coal exporters encounter in 
the world markets from subsidised German fuels was 

rovided by the Portuguese Railway inquiry last week. 

hese buyers had called for prices for the supply of about 
120,000 tons of coal for shipment over the first three 
months of next year. It was learnt in Cardiff that when 
tenders were opened it was found that the prices sub- 
mitted by German exporters were 3s. per ton below the 
lowest South Wales offer. Twleve months ago the 
railways, who previous to that had used Welsh coals 
exclusively, placed orders locally for 120,000 tons, but 
the balance of the business which formed the larger 
share of that particular order was secured by Germany. 
In spite of the undertaking given by Portugal when she 
entered into a voluntary agreement with South Wales 
towards the close of 1935, that she would cover practically 
all her coal requirements in this district in return for 
which South Wales was to take 200,000 tons of Portu- 
guese pitwood a year, local shipments to this market 
have declined. Imports of pitwood, however, have 
steadily increased. Official figures show that this year, 
to date, Germany has sent about five times as much coal 
to Portugal as she did in 1936. The British Admiralty 
have placed their usual orders with local collieries. No 
definite quantity has been mentioned, but it has been 
estimated that in recent years between 100,000 tons and 
200,000 tons have been taken. The coal market settled 
down slowly after the holiday interruption, but as most 
collieries still have heavy deliveries to make under stand- 
ing contracts, the amount of coal on offer remains 
extremely restricted and the tone is firm. The popular 
washed small descriptions are almost completely sold over 
some months ahead and prices are still oe Dry sized 
grades, too, are only very sparingly available and com- 
mand high figures, but the bituminous sized classes 
are fairly easily secured. Best large qualities continue 
to move off satisfactorily, and as collieries only have 
limited quantities to offer over some weeks ahead, the 
tone is firm. Throughs are comfortably placed and 
steady. The demand for cokes is briskly maintained 
and quotations are fully maintained. 

Iron and Steel Trade.—Work in the South Wales iron 
and steel trades was resumed on active lines after the 
holiday interruption. Most of the works have heavy 
deliveries to make junder standing contracts and are 
engaged almost to full capacity. 








INSTITUTE OF PATENTEES.—The Founder's .Medal 
and the Institute of Patentees’ Medal have been awarded 
to Dr. 8. C. Blaektin for his Electrotor dust and smoke 
meter, which was exhibited and demonstrated at the 
Coronation Exhibition of Inventions at Sheffield and 
Leeds, in October and November, respectively. The 
instrument gives countable records, over @ wide range, 
of the individual particles of which dust and smoke 





dispersions are composed. 








INSPECTION CAR FOR THE INTERIOR OF 


(For Description, see Page 741.) 


(Dec. 31, 1937. 














WATER MAINS. 





Fie. |. Car ASSEMBLED 


ANNUALS AND REFERENCE BOOKS. 


British-Empire Trades Index, 1937-38.—The prin- 
cipal function of this trades directory, which is now in | 
its seventh edition, is to facilitate and expedite the 
interchange of commerce not only between the various 
countries within the Empire, but with buyers and 
sellers in other countries who desire to trade with the | 
British Commonwealth of Nations. The volume is 
divided into three main sections, namely, a classified | 
trades list, a list of firms alphabetically arranged, and 
a register of trade marks and brands. In the first | 
section, firms throughout the Empire are classified | 
and grouped under trade headings, each of which is | 
numbered. Section II constitutes an alphabetical index | 
to the names of all the firms given in Section I and, in 
each case, the numbered classification under which the 
firm’s entry appears in the classified-trades section is 
furnished. The third and last section, as already 
stated, consists of an alphabetical list of the trade 
marks and brand names of British Empire firms. 
Shorter sections, comprising an alphabetical list of the 
trades dealt with in the first section, a list of companies 
and individuals who are open to undertake Govern- 
ment or municipal contracts, and a list of H.M. Trade 
Commissioners, and Imperial Trade Correspondents, | 
are also included. The volume is published by Messrs. 
Business Dictionaries, Limited, 8 and 9, Johnson’s- 
court, Fleet-street, London, E.C.4, and is distributed 
throughout the world. 

The Rhodesias and Nyasaland, 1937.—The first 
edition of this annual, the full title of which is Year 
Book and Guide of the Rhodesias and Nyasaland, with 
Biographies, 1937, has recently made its appearance. 
The volume contains 640 pages, upwards of 400 of 
which are devoted to Southern Rhodesia, among the 
matters dealt with being its history, constitution, 
Government, population, immigration, finance, trade, 
agriculture, mining industry, customs duties, educa- 
tional facilities, game laws and brief descriptions of the 
principal towns and localities. Northern Rhodesia 
and Nyasaland are treated in somewhat similar fashion, 
but at shorter length, while at the end of the volume 
are to be found biographies of leading persons in the 
territory with which the book deals. Shorter sections, 
in which are given particulars of the various countries | 
within the British Empire, and many data of an 
encyclopedic character, are also included. The volume 
will prove useful to tourists and prospective settlers, 
as well as to residents, and, bound in stiff-paper covers, 
it is obtainable from the publishers, Messrs. Rhodesian 
Publications, Limited, P.O. Box 1,082, Salisbury, 
Southern Rhodesia, price 3s. 6d., post free. 


Diaries and Pocket Books.—Messrs. Vickers-Arm- 
strongs Limited, Vickers House, Broadway, London, 
S.W.1, have sent us a neat leather-bound pocket diary 
containing several pages of miscellaneous information.— 
A useful lea her-bound vest-pocket diary has come to | 
hand from Messrs. English Steel Corporation, Limited, 
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Viekers Works, Sheffield.—Messrs. Peninsular and 
Oriental Steam Navigation Company, 130, Leadenhall- 
street, London, E.C.3, have sent us a neat little diary 
also containing information regarding their services 
and that of their associated companies.—A handy 
leather-bound pocket diary has been forwarded to us 
from Messrs. Wm. Jessop and Sons, Limited, Bright- 
side Works, Sheffield. Many pages of information 
concerning the firm’s products are included and other 
useful data. 

















| Robinson and Son. Limited, Railway Works, Roch- 
dale.—Daily tear-off calendars have been forwarded to 
| us by Messrs. Henry Simon, Limited, Cheadle Heath, 
Stockport ; Messrs. Ashwell and Nesbit, Limited. 
Barkby-lane, Leicester ; and Messrs. Fischer Bearings 
Company, Limited, Wolverhampton.—Messrs. John 





' 
have sent us a daily tear-off desk calendar and notes 
| pad.—A weekly desk diary and engagements calendar 
}has come to hand from Messrs. Stothert and Pitt. 


Almanacs and Calendars.—We have received monthly | Limited, Newark Foundry, Bath.—Messrs. Switchgest 


tear-off calendars from Messrs. Richardsons, Westgarth- 
Brown Boveri, Limited, 56, Victoria-street, London, 
S.W.1; Messrs. Ruston-Bucyrus, Limited, Lincoln ; 
Messrs. British Jeffrey-Diamond, Limited, Wakefield ; 
Messrs. Thames Board Mills, Limited, Purfleet, Essex ; 
Messrs. William Baird and Son, Limited, Temple Iron 
Works, Anniesland, Glasgow ; 


and Cowans, Limited, Elsinore-road, Old Trafford. 
Manchester 16, have sent us a handsome case containing 
two packs of playing cards.—Greeting cards have been 
received from Messrs. Head, Wrightson and Company. 
Limited, Thornaby-on-Tees, and The British Non- 
Ferrous Metals Research Association, Regnart Build 


and Messrs. Thomas | ings, Euston-street, London, N.W.1. 


Tullis and Son, Limited, St. Ann’s Works, Glasgow, 8.E.. 
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TAXATION AND THE MOTOR 
INDUSTRY. 


WHILE there is a wide consensus of opinion that 
an increase in trade between the United States and 
this country would be of great value, not only to 
the two countries concerned, but to the world as a 
whole, there is an understandable apprehension lest 
the negotiations at present proceeding between the 
two Governments should work out to our disadvan- 
tage. The fears entertained in many quarters are 
summarised in a statement which has been forwarded 
to the Prime Minister by the Federation of British 
Industries. The dangers inherent in the situation 
are clearly pointed out in this statement, and while, 
no doubt, such a step is necessary and desirable, it 
is equally important that no stone should be left 
unturned to discover directions in which concessions 
can be made with advantage on both sides. Although 
not mentioned specifically in the statement referred 
to, fears have been expressed that one direction in 
which concessions may be made on our side is in 
the reduction in the duty on imported cars. At 
present, the duty stands at 33} per cent., and this 
duty, in combination with the 25 per cent. reduction 
in the horse-power tax which was introduced in 1935, 
has enabled our home manufacturers to get a footing 
in the market for the more powerful low-priced cars 
not only in this country, but in markets abroad, 
which at one time constituted practically an 
American monopoly. So far as the position here is 





concerned, the average horse-power of the private 
cars in use is actually the lowest in the world, being 
about 13 h.p. As stated in the valuable statistical 
survey* issued annually by the Society of Motor 
Manufacturers and Traders, there was a marked in- 
crease of cars of 9 h.p. and 10 h.p. between 1927 and 
1933, and although there has been an increase in cars 
of 17 h.p. or over since that date, this increase has 
been chiefly at the expense of models of 15 h.p. 
or 16 h.p. Actually, at the beginning of this year, 
approximately 60 per cent. of the cars in use in 
this country were of 10 h.p. or less, and only some 
12 per cent. were of over 17 h.p. It does not, 
therefore, appear at first sight that any decrease 





in the import duty on American cars, which would 
|} almost certainly only influence the home market 
| for cars in the more powerful class, would seriously 
affect our home manufacturers. There is no means 
| of estimating what percentage of the motoring 
| pudlie would change over from a low to a high- 
| po vered car if the price of the former remained the 
| sal 1e, while that of the latter was reduced as a 
res 1lt of lowering the tariff on foreign cars. It is 
do ibtful, however, if the number would be very 
co siderable, since the larger cars are more costly 
to un, more difficult to garage, and not so convenient 
foi the short journeys which make up the major 
iti erary of many motorists in this country. This, 
ho vever, is not the serious aspect of the question 
frc m the point of view of the home manufacturer. 

\s we stated earlier in the year, when 
discussing the motor-vehicle export trade,t no very 
great expansion of this trade can be anticipated 
unless British practice moves in the direction of 
higher powers. It will probably be admitted 
without serious argument that our products need 
not fear comparison with those of other countuies, 
class for class, and the vital factor is therefore the 
selling price in any particular class. The selling 
price in turn is mainly bound up with the output, 
and it is in this respect that our manufacturers are 
at such a disadvantage when compared with their 
American rivals. In view of the already small 
British market for cars of 17 h.p. or over, any 
serious invasion of this market would, therefore, 
be unfortunate. From the survey already referred 
to, it appears that the sales in this market increased 
from about 9 per cent. of the total in 1933 to 
13 per cent. of the total in 1936, and as there was 
a decline of about 2,000 in the number of cars 
imported in the latter year, it is probable that the 
greater part of the increase was made up of home- 
produced vehicles. Quite apart from the effect of 
the 1935 horse-power tax reduction on the sale of 
any particular type of car, there can be little doubt 
that the concession has proved decidedly beneficial 
to the industry as a whole at a relatively small cost 
to the exchequer. The number of private cars 
licensed in 1934, 1935 and 1936 were 1,298,440, 
1,455,721, and 1,604,948 respectively ; while the 
corresponding receipts from taxation were 
15,454,049/., 13,045,518/., and 14,393,884/. Since 
there is every indication that the present rate of 
increase in the number of vehicles licensed will 
continue for some time, the loss to the exchequer 
due to the tax reduction will probably be extin- 
guished in the present year. It cannot, of course, 
be assumed that the increase in the number of 
vehicles licensed since the concession was made is 
due entirely, or possibly even mainly, to this relief, 
but the net result is such as to justify the query 
whether a further reduction in the same direction 
might not be worth serious consideration. Even 
with the last reduction, the taxation in this country 
is among the highest in the world. 

The effect of another alteration recently made in 
the taxation of motor vehicles is also of interest. 
It may be recalled that in April, 1933, a duty of 1d. 
per gallon was placed on fuel oil. This was followed 
in January, 1934, by an increase in the licence duty 
on oil-engined vehicles to a greater extent than in 
petrol vehicles. Under the Finance Act, 1935, the 
differential tax for oil-engined vehicles was com- 
pletely abolished, and in the same year, the duty 
on fuel oil was increased to 8d. per gallon. What- 





* The Motor Industry of Great Britain, 1937. The 
Society of Motor Manufacturers and Traders, Limited. 
Price 5s. net. 
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ever the future may hold, the cost of Diesel oil at 


present only affects commercial vehicles, and it | 


may be noted that the number of such vehicles 
utilising this fuel was 6,714 in 1934, 11,970 in 1935, 
and 14,710 in 1936. If these figures be plotted, it 
will be seen that the last represents a sharp drop 
from the total which might have been anticipated 
on the basis of the two former figures. It is improb- 
able, however, that the drop is entirely due to the 
abolition of the differential tax in combination with 
the increased duty on the fuel. In a recently-issued 
book on road transport,* the author, Mr. J. Stuart 
Pilcher, gives a table, for a typical municipal trans- 
port system, of the comparative costs of oil-engined 
and petrol-engined ‘buses under the present condi- 
tions of taxation, and this shows a saving of 1 - 388d. 
per mile in favour of the oil-engined vehicle. Although 
this may appear a small difference, it amounts to a 
very substantial figure in the case of a fleet of * buses 
with a mileage per ‘bus in the neighbourhood of 
30,000 per annum. Quite apart from the econony in 
fuel, the heavy-oil engine possesses inherent advant- 
ages over the petrol engine for certain types of 
vehicle, but as is well-known, a high annual mileage 
is necessary to offset the increased cost of the engine. 
Apart from this fact, there was a tendency on the 
first successful introduction of the engine to over- 
estimate its potentialities, with the result that it 
was applied to certain classes of work for which the 
petrol engine is at least equally well suited, and 
it is probably a realisation of this fact which mainly 


accounts for the falling-off in the rate of increase to | 
A further factor in | 


which reference has been made. 
the situation is that, at any rate until very recently, 
the smaller powered heavy-oil engines were hardly 
comparable with the larger models in economy and 
reliability. The figures of vehicles in are 
analysed in the 8S.M.M.T. handbook, and it is shown 
that the growths in 1935 and 1936 are confined to 
the heavier classes of vehicle, the number of oil- 
engined vehicles with a carrying capacity 
24 tons having fallen off considerably. The greatest 
growth has been in passenger carrying vehicles, the 
rise in this case being from 2,397 in 1934 to 5,541 in 
1935, and 8,547 in 1936. Of this rise, the greater 
proportion has been in vehicles having over 32 seats, 
the number in this group rising from 1,406 in 1934 
to 3,711 in 1935, and 6,205 in 1936. 

The most interesting feature about the figures for 
the goods-carrying vehicles is that, although they, 
as a whole, show a rise from 4,317 in 1934, to 5,429 
in 1935 and 6,163 in 1936, this rise is entirely in 
the group over 2} tons, the vehicles with a load 
capacity below this figure showing a fall from 718 
in 1934 to 706 in 1935, and 532 in 1936. This 
falling-off is particularly striking in view of the fact 
that if petrol-engined vehicles be included, the 2 
2}-ton group as a whole has shown a very marked 
increase. In 1931, such vehicles represented 7-7 per 
cent. of the total, but by 1936 this figure had in- 
creased to over 30 per cent. Further significance is 
given to the fall in this particular class by the fact 
that the rise in the number of oil-engined passenger 
vehicles has occurred in the face of the falling-off 
in the number of these vehicles as a whole. The oil- 
engined models have thus more than held their own 
in competition with petrol-engined vehicles in the 
passenger-carrying and in the 
above 24 tons, while the reverse is the case in the 
goods class below this figure. The most likely ex 
planation of this fact is that, on the whole, the 
mileage of the lighter class of woods vehicle is less 
than that of the "buses, coaches, and heavy lorries, 
which make up the other group, the lighter vehicles 
being largely used for town deliveries and short 
inter-town services. So far as the home market is 
concerned, the failure of the oil-engine to secure a 
larger share in the lig iter goods traflic is of no 
national importance, but, as stated when we were 
discussing the Summer Visit of the Institution of 
Automobile Engineers to Germany, a promising 
export market for vehicles fitted with small airless- 
injection engines appears to exist in countries where 
petrol is difficult to obtain, or is very expensive. As 
in the case of the larger- powered touring cars, unless 
+ home market for vehicles equipped with such 


use 


to 


class, goods class 


* Road Passenger Transport Survey and Development, 
By R. Stuart Pileher. Siz and Sons 
Limited. Price, 10s. 6d. net. 
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| engines existed, our manufacturers would be very 
seriously handicapped in an endeavour to secure a 
position in this market. This would be particularly 
| regrettable since this country has been in the van 
in the production of the low-powered engine of this 
type, and our manufacturers are now in a position 
to offer units which have proved thoroughly reliable. 
It, therefore, appears that whereas the abolition of 
the differential tax on heavy-oil vehicles, and the 
increase in the duty on Diesel oil, has proved justifi- 
able on the whole, they may well have an adverse 
effect on the development of a new market with 
| considerable potentialities, and in view of this, 
| serious consideration might be given to the question 
|}of some modifications in taxation on oil-engined 
vehicles in the lighter class. 


THE AUSTRALIAN OIL-FROM-COAL 
REPORT. 


Towarps the middle of 1936, Sir David Rivett 
was asked by the Australian Government to enquire 
into the subject of the production of oil from coal 
in Australia. For this purpose he visited Europe 
and on the basis of authoritative information sup- 





| plied by Messrs. Imperial Chemical Industries, 
| Limited, the Interessen - Gemeinschaft Farben- 
|}industrie A.G., the Ruhr-Chemie A.G., and others, 


| made his report in November, 1936. In due course, 
the report was ordered to be printed and copies 
have recently become available in this country, 
some twelve months after the report was written. 
In this particular case, this delay is a matter of 
considerable moment, since it has caused the report 
to become out of date in certain important respects, 
before it has become available to the general public. 
It is well to point out this fact since the conclusions 
might otherwise be accepted as final by those in- 
terested in the subject. The enquiry was admittedly 
conducted with considerable care, and no little skill, 
but the march of technical development has since 
been rapid. It should also be understood that the 
purpose of the report was to indicate on general lines 
the advisability of producing oil from coal in Austra- 
lia, and much detail which would require thorough 
investigation before positive action was taken was 
necessarily omitted. 
| The report deals primarily with the economic 
aspect of the problem, though other important con- 
siderations are not negiected. Sir David Rivett 
points out that several millions of pounds of 
capital have been lost in this country upon abortive 
low-temperature carbonisation schemes ; he shows 
clearly that low-temperature carbonisation must 
stand or fall by the disposal of the semi-coke, as 
the experience of those com- 
now operating with success ; and 
dismisses this from consideration 
a primary means for the production of oil 
in Australia. Attention is, therefore, focussed 
upon the two major processes—hydrogenation and 
synthesis from gases by the Fischer-Tropsch process. 
So far as was possible upon the information avail- 
able, Messrs. I.C.I. and their German associates pre- 
pared careful estimates of the then probable cost 
of hydrogenation plants for the “economic unit.” 
lhe economic unit was defined as a plant of such a 
size that even if it were doubled or trebled, there 
would not be any very significant decrease in the 
cost of unit quantity of the products. This was 
stated to be 150,000 tons of petrol per annum, the 
size of the present Billingham plant. For this plant 
the cost in Australian pounds was stated to be 
11,021,0001. for manufacture of oil from bituminous 
coal and 11,940,000/. for manufacture from brown 
coal, the chief difference being the necessary pro- 
vision of an expensive coal drying plant and a much 
more expensive gas-making, purification and com- 
pression plant if brown coal were employed 
though the cost for boilers and power plant was 
somewhat less. This cost comprised everything 
from the purchase of the ground to the finished 
plant. including working capital, research fees, and 
freight and taxes on such parts of the plant (four- 
sevenths in all) as could not be made in Australia. 
Bearing in mind the fact that the Australian pound 
is worth 16s. in English currency, and that Austra- 
lian wages are 1-3 times English wages, it can be 
calculated that the capital cost of such a plant in 
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this country would be no more than some 7,500,0001.; 
the discussion of this report may be, however, 
entirely confined to Australian figures, though this 
relationship should be borne in mind by those who 
are interested in any possible application of the 
report outside Australia. 

There appears to have been a difference of opinion 
between the English and German hydrogenation 
operators concerning the amortisation of the plant ; 
Messrs. I.C.I. suggested 10 years, allowing 2} per 
cent. interest on the reserves provided, whereas the 
staff of I.G. Farbenindustrie at Leuna preferred a 
15-year period. The difference between the two 
is about 2d. per gallon, and as the lower cost figure 
of Leuna seems to be preferred in the report, it is 
accepted in the following summary of costs. Taking 
first the case of bituminous coal, the cost per gallon 
of finished motor spirit, would be made up of 
running costs, 8-4d.; interest on capital (at 3} per 
cent.), 2-I1d.; amortisation, 3-3d.; making a total 
of 13-8d. When operating on brown coal, the cost 
per gallon of finished spirit would be made up of 
running costs, 8-6d. ; interest, 2-2d. ; and amortisa- 
tion, 3-6d.; making a total of 14-4d. The opera- 
tors and staff required for working the plant would 
appear to be about 2,000 in all. 

Turning now to the Fischer-Tropsch plant, it 
would seem that the information given in the report 
is actually of little value for present conditions, 
though it was in some respects the best that could 
be obtained in August, 1936. It is admitted that 
the last word has not been said upon either process, 
and indeed, the report hints that the present pres- 
sures used for hydrogenation of 200-250 atmos- 
pheres, “are likely before long to be taken much 
higher still.” In regard to the Fischer process, it 
is admitted, however, that ‘in August (1936) only 
an experimental plant producing some 25 tons daily 
was in operation.” In view of the immense develop- 
ment that has occurred in this process since that 
date, any information provided 15 months ago must 
be accepted with reserve to-day. It is understood 
that the output of oils from the Fischer-Tropsch 
plants materially exceeds that of hydrogenation 
plants. A further fact that could not be taken into 
account in 1936 is that since then the yield of oils 
obtained by the process has been very considerably 
increased as the result of technical improvements ; 
this increase has been sufficient to nullify earlier esti- 
mates of cost per unit output. The economic unit 
was taken by Sir David Rivett as 30,000 tons of oils 
per year; this was only one-fifth of that of the 
hydrogenation plant, and, whatever the meaning of 
the term “ economic unit,” authorities have already 
publicly expressed the view that “it is not legiti 
mate to compare the two figures for capital cost 
when one plant is five times the other.” The com- 
parison given in the report seems, however, to be 
subject to a yet graver criticism. These figures were 
based entirely upon plant constructed in Germany. 
They have been converted into sterling at the rate 
of exchange of 12-58 R.M. to the pound, at which 
these items amount to 1,412,3001. There 
further 930,3001., which has been added as a rough 
estimate for carriage and other expenses in Austra- 
lia, and not apparently subject to rates of exchange 
There is no part of the Fischer-Tropsch plant that 
cannot be manufactured either in Great Britain o1 
Australia, and there seems to be no valid reason wh) 
rates of exchange should have been brought into 
the one calculation and not into the other. The 
report suggests that the total capital required for 
the Australian Fischer-Tropsch plant to produc 
30,000 tons of oil a year would be 2,928,7501. in 


is a 


Australian currency. It is impossible to mak« 
more than the vaguest suggestions, but if the 


plant were made in this country, and embodied 
the latest improvements, it would seem quite 
possible that for a 30,000 tons per annum output, 
the true cost to-day would be less than half the 
figure given. This will give some indication of the 
advances that have been made since the report was 
written, and shows that the whole question should 
be investigated afresh before any reliable conclusio 
can be based upon figures obtained in August, 1936 

Sir David Rivett calculated that the cost of oi! 
production by the Fischer-Tropsch process on the 
basis of the figures taken in his report would be 


13d. per gallon, and it is hardly surprising that wit! 
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the figures for the two processes available to him, 
he should have concluded that it was impossible 
to recommend on strictly economic grounds either 
project for the production of oil in Australia, 
since the c.i.f. price of imported petrol was at 
that time about 5d. per gall., to which was added 
a 74d. tax. Nevertheless, he points to many 
advantages which would accrue if the Government 
should decide to go forward. The employment of a 
skilled body of chemists and chemical engineers 
might be of immense value to the country ; employ- 
ment would be found for some 3,000 to 4,000 men ; 
a home supply of aeroplane fuel and lubricating oil 
(this latter from the Fischer process only) would 
become available ; and he makes the very pertinent 
suggestion that Australian authorities should work 
closely with this country to keep in touch with 
technical developments and to assess the probable 
reserves of petroleum. He says in regard to the first 
proposal: ‘‘ A large scale test of the Fischer process 
(analogous to the Billingham experiment on hydro- 
genation of black coal) in a British country would be 
very valuable. If the United Kingdom is hesitant 
about investigating this, we and other Dominions 
might offer to share the cost. Such a test would be 
of great use all round.” Finally, Sir David notes 
that grave doubts are being expressed about the 
future of petroleum supplies in many countries, even 
within so short a time as 12 to 25 years hence, and 
he suggests in regard to his second proposal that an 
imperial conference might enquire into the matter, 
since if there were any restriction of petroleum sup- 
plies, these processes for production of oil from coal 
would immediately lose their economic disabilities, 
in proportion as natural petroleum oils became 
searce. 








NOTES. 

GOVERNMENT AID FOR WATERLOO BRIDGE. 

On Wednesday, December 22, the Minister of 
‘Transport announced that the Government were 
prepared to make a grant to the London County 
Council from the Road Fund equal to 60 per cent. 
of the cost of the new Waterloo Bridge. Two pre- 
vious decisions have thus been reversed; for in 
1932 it refused to assist towards the expense of 
demolishing Rennie’s bridge, and again, two years 
later, it declined to accede to the request that a 
grant should be made towards building the new 
bridge. In taking this course they had the support 
of the House of Commons, which, at a still more 
recent date, refused to allow the Council to meet 
the cost of building the new bridge by raising a 
loan. In the*absence of any explanation it is not 
possible to discuss in detail the reasons for the 
recent change of attitude, though the ratepayers’ 
of London will doubtless be glad to be relieved 
of a charge amounting to many thousands of 
pounds. It may, however, be pointed out that 
the causes of the rejection were, in the first place, 
reluctance to lose an historical nomument, and 
second that traffic requirements could be met by 
reconstruction rather than demolition. Moreover, 
the Council took the view that Waterloo was the 
strategic point from which to carry out an improve- 
ment in London cross-river facilities, and that what 
some considered was the better scheme of providing 
a new bridge at Charing Cross, was unnecessary. 


tween 60 and 70 post-graduates of various profes- 
sions have been attached to the school since its 
foundation, and the results have been generally 
satisfactory. The cost is, however, high and has so 
far been borne by the Architectural Association. 
The Advisory Board are therefore anxious to secure 
wider support for what is felt to be a necessary 
piece of educational work, and with this end in 
view called a conference, which was held at the 
Royal Institute of British Architects, Portland- 
place, London, W.1, on Tuesday, December 21. 
Mr. H. 8S. Goodhart-Rendel, president of the Royal 
Institute, was in the chair, and in opening the 
meeting said that architectural students felt that 
their planning faculties might be applied to some- 
thing wider than the actual arrangement of the 
building on a site. After a message from the 
Minister of Health welcoming the scheme had been 
read by Mr. J. Wrigley, Sir Raymond Unwin 
explained the objects of the school by saying that 
it provided the training necessary for planning, 
using the term in its broadest sense. The results 
showed that wide interest was taken in its 
activities, and the opportunities that it offered for 
interchanging experience were equally wide and 
valuable. They believed that men could be trained 
still further in town and regional planning, though 
the difficulty was that the subject was so vast that 
there was inevitably a tendency towards specialisa- 
tion. The purpose of the planner was not to know 
all there was to know about traffic, houses, churches, 
economics and sociology, but to determine the 
relations between them. Mr. Frank Pick said the 
school was not only a place where education could 
be obtained; it was a place where principles, 
which would be available to all and which would 
give body to the practice of planning, would be 
formulated. A resolution approving the school and 
setting up a committee to collaborate with the 
Advisory Board on the ways and means to be 
adopted for carrying out its work was carried 





unanimously. 
PrRoGRESS IN INLAND WaTER SURVEYING. 


The greater part of the Second Annual Report of 
the Inland Water Survey Committee for 1936-1937, 
which was recently published by H.M. Stationery 





Office, is taken up with the results of the examina- 
tions of the eight river basins, which were begun the 
year before. The object of these examinations is 


| generally to determine whether the existing gauging 








stations are of any real value, and whether additional 
stations are required. The rivers involved are the 
Ness, Tay, Yorkshire Ouse, Severn, Cheshire Dee, 
Clyde, Kelvin and Irvine, and as the Committee 
have interpreted their duties in a broad spirit, some 
exceedingly interesting and valuable information 
is the result. In connection with the Ness, we 
are glad to see that reference has been made to 
the efforts of Captain W. N. McClean, whose River 
Flow Records are well known to readers of Enat- 
NEERING. His work has been of a pioneer nature, 
and well deserves the recognition it has now 
received. As regards progress generally, much 
work has been done towards the organisation of 
improved methods of survey and the re-arrangement 
of existing records in a form which will serve as a 


resources in the Nene basin. Each school is 
responsible for a specific district, and is marking 
the sites of wells on a 6-in. map. The total depths 
and other available information are also being 
collected with satisfactory results. Similar assist- 
ance is, we are glad to learn, being enlisted in other 
basins. 
ENGINEERING 
We have on more than one occasion called atten- 
tion to the interesting information, which is being 
collected by the Bureau of Labor Statistics of the 
United States Department of Labor in connection 
with the engineering profession in that country. 
The latest of these deals with the “‘ Annual Income 
in the Engineering Profession, 1929 to 1934,” and is 
based on reports furnished by 52,589 engineers, at 
the request of the American Engineering Council. 
The analysis is confined to the incomes of engi- 
neers and is not concerned with the incomes of 
others engaged in engineering. It is also mainly 
directed to comparing the incomes at various ages 
of engineers who have remained in the profession 
with those of men who, though trained as engineers, 
were at the time engaged in some other occupation. 
The first point made is that at the beginning of the 
period under review, the earnings of those in the 
latter category varied more than those in the former. 
Thus, among engineers between 40 and 47 years 
of age, 10 per cent. of those engaged in non-engineer- 
ing earned more than 12,424 dols. and 10 per cent. 
less than 2,240 dols. per annum. The corresponding 
figures for engineers engaged in engineering were 
9,615 dols. and 2,705 dols. in the case of non- 
graduates and 10,008 and 2,936 dols. in the case 
of graduates. It also appears that the age of 
maximum earning power for engineers arrived more 
quickly in non-engineering than in engineering 


INCOMES IN THE UNITED STATES. 





work, though any difference in this respect was 
levelled out after the age of 48, even when the 
highest incomes were concerned. It is unfortunate 
|that more stress was not laid on the number of 
| individuals in each age and salary group, though it 
may be assumed that at no age did more than 7 per 
| cent. of those concerned leave engineering for other 
| occupations. The period covered in this return, of 
| course, coincided with that of the great trade 
| depression. In this connection, it is interesting to 
note that those who stayed in the profession fared 
better as regards earnings than those who did not. 
Another interesting point is that there was a greater 
| relative fall in incomes at the lower levels. Thus, 
|the average earnings two years after graduation 
were 37 per cent. less in 1934 than in 1929, while the 
salaries of those who had been out of college for 
ten years did not fall by more than 31 per cent., 
jand at higher ages the decrease was 26 per cent. 
| These figures were, of course, affected by the fact 
that in 1934 almost one-tenth of the engineers were 
| unemployed. 





TRAMWAY AND TROLLEY-’Bus STAaTISTICs. 


| The return giving financial and operating par- 
|ticulars relating to the tramways and trolley- 
vehicle undertakings in Great Britain during 1936- 
37, which was issued last week by H.M. Stationery 
Office at the price of 2s. net, clearly indicates the 





model for future work. Actually, the gauging is | decline of the former type of transport. This decline 
being carried out by Catchment Boards and other | has been accompanied by an increase in the use of 








similar bodies, and in this connection attention is | the trolley vehicle, though not at the same rate, 


drawn to the natural tendency of these authorities since the spoils have to be shared with that energetic 


to interest themselves more in periods of high than | competitor, the motor omnibus. Excluding that 
of low discharge. Low discharges often, however, | owned by the London Passenger Transport Board, 
make up as much as 70 per cent. or 80 per cent.|there were 88 tramway undertakings in Great 
of the year’s records, and generally require different | Britain during the period under review, compared 
methods of measurement from high, if accurate | with 98 during the previous twelve months. Eleven 
| results are to be obtained. Further, these periods of | tramway undertakings were deleted from the 
low discharge are of the most interest to other bodies | return, their places being taken by motor omnibuses 
'concerned with rivers, such as pollution-prevention ‘in nine cases and by trolley vehicles in one case. 
and fishing authorities. The same egotistical attitude | In the eleventh case both motor omnibuses and 
is also exhibited by water undertakers, who only | trolley vehicles were substituted. These changes 
, | make such records as are required for their own | all took place during 1935. During 1936-37 a 
ScHOOL OF PLANNING AND RESEAROH. | purpose, and regard as superfluous that complete | further 10 undertakings ceased to operate tramways, 

\ vear or two ago a School of Planning and | recording of run-off, which would be of importance | trolley vehicles being substituted in three cases, 
Research for National Development was founded by | in a comprehensive survey. It is hoped, now that | motor omnibuses in five cases, and both trolley 
the Architectural Association at 7. Bedford-square, | attention has been drawn to this narrowness of | vehicles and motor omnibuses in one case. In the 
london, W.C.1, and provides a two-years’ course, | outlook, improvement will set in. An interesting | remaining case a tramway undertaking was trans- 
vhich embraces every form of planning so far as | point mentioned in the report is the co-operation of | ferred from the ownership of a company to that of 
it affects the physical condition of England. Be-| schools in the survey of the underground water/|a local authority. The route-mileage of tramways 


Though we are glad that co-operation is once 
igain the order of the day, it must be recalled that 
i new bridge at Waterloo will do little to solve 
the traffic problem in this part of London in its 
broadest aspects. Some significance, therefore, 
ittaches to the Minister’s statement that a number 
of important improvements in London’s highway 
facilities are necessary; and that the Government 
hope to have the cordial co-operation of the Council 
in providing them. It is to be hoped that these two 
vreat authorities will be able to work together on this 
difficult problem in a non-political atmosphere. 
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authorised was 1,189, of which 1,114 miles were 
open for traffic. Of this total, 986 miles were | 
worked by local authorities and 128 by companies. | 
The whole of this mileage with the exception of | 
nine miles was operated electrically, there being in 
addition eight and a half miles of steam and just over 
one mile of cable tramway. In addition, 226 route- 
were worked electrically by the London 
Passenger Transport Board, compared with 284 
miles in 1935-36. The number of passenger journeys 
fell by 7-99 per cent. in the London Passenger area 
and by 2-68 per cent. in the rest of the country. 
Similarly, there was a fall of 5,970,733, or 4-23 per 
cent.,in the car mileage. As regards trolley vehicles, 
the number of undertakings increased from 55 
to 58, the route-mileage being 416 as against 381. 
In addition, the route mileage operated by the 
London Passenger Transport Board rose from 61 
to 122. The number of passengers carried in 
the vehicles of that undertaking increased from 
69,581,164 to no less than 203,138,323, while in the 
rest of the country the figures rose from 375,514,671 
to 429,415,181. The electricity consumed per 
vehicle-mile increased from 2-15 kWh to 2-21 kWh 
per vehicle-mile. 


miles 


THe Ranp Water Boarp, Soutn AFrica. 


The population within the area supplied by the 
South African Rand Water Board has increased 
from 496,331 in 1911 to 1,139,688 in 1937, and it 
is, therefore, not surprising that the daily average 
quantity of water sold by the Board to its con- 
sumers has increased steadily from 7 million gallons 
in 1911 to upwards of 32 million gallons in 1937. 
The consumers, it should be added, include, in| 
addition to the populations of Johannesburg, | 
Germiston, Benoni and other municipalities, the | 
gold mines on the Rand and the South African 
Railways. The sources of water supply comprise 
boreholes in the Klip River Valley and at Zuur- 
bekom, and the Vaal River, nearly 83 per cent. of 
the total supply, however, now coming from the 
latter source. The original Vaal River Scheme, 
authorised by the Union Parliament in June, 1914, 
permitted the Board to construct a barrage across 
the Vaal to impound sufficient water to enable an 
average quantity of 20 million gallons per day to be 
abstracted. This quantity was brought into supply 
in four stages, each of 5 million gallons per day, 
the final instalment being completed in September, 
1934. The necessity for providing for steadily 
increasing demands, however, caused the Board 
to seek means of augmenting their supplies from 
the River, and under the Vaal River Development 
Act, No. 38, of January, 1934, provision was made 
for the abstraction of a quantity of water equal 
to 60 million gallons per day from the River, in 
addition to the 20 million gallons per day already 
taken. The Act provided for the construction of 
the Vaalbank Dam, the projected total capacity of 
which is 902,800 acre-feet, or about 245,025 million 
vallons. It is stated in the annual report of the 
Rand Water Board, for the year ending March 31, | 
1937, that, on this date, the construction of the 
main concrete gravity wall of the dam had pro- 
ceeded sufficiently to allow a quantity of water 
equivalent to 35,500 acre-feet to be impounded, of 
which 26,700 acre-feet were available for the 
Board’s purposes. Meanwhile, however, in August, 
1936, the position in regard to the future water 
requirements of the Board had again been reviewed, | 
and powers sought for the eventual abstraction of | 
a further 70 million gallons per day from the Vaal. | 
bank dam. These additional supplies were secured | 
to the Board, after negotiation with the Union | 


; section, 14 in. thick, is gradually deteriorating. 
| defects are occurring principally over the transverse 


| traffic lines. 
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EXPERIMENTAL WORK ON ROADS. 


As in former years, the bulk of the report for 1936-37 
of the Experimental Works on Highways (Technical) 
Committee, which has recently been issued, is devoted 
to a detailed description of the results of experiments 
on a large number of individual roads. A very useful 
departure from previous reports has, however, been 
made by the addition of an appendix giving a concise 
review of current experiments. In this, some 75 
experiments are tabulated, the information given 
comprising the object of the experiment, the main 
features of construction, the length of the section, 
the highway authority and site of the experiment, 
the date of completion of the road and average daily 
traffic, and interim conclusions reached. Much of the 
work referred to has already been discussed in our 
columns, such as that dealing with the Department’s 
experimental road at Harmondsworth. 


to note that no further maintenance work has been 


necessary on this road, although attention to the | 


The | 


transverse cracks was discontinued in 1935. 
traffic on this road, which is only 20 ft. wide, grew 


from 12,000 tons per day in 1930 to 16,000 tons per | 
All the sections are still in useful condi- | 


day in 1935. 
tion notwithstanding the density of the traffic, and 
the fact that even the most expensive of the designs 
adopted was cheaper than would normally be regarded 
as suitable for a road carrying fast and heavy traffic. 
The opinion is expressed in the report that the success 
of the work is mainly due to the care taken to ensure that 
the specifications were rigidly adhered to. Apart from 
the economy in design, this road has demonstrated the 
suitability of concrete as a wearing surface throughout 
a long period of years without the superimposition of 
other surfacing materials. 

Another road to which reference has previously 
been made in our columns is the Kingston By-pass. 
This road was selected to compare the life, cost of 
maintenance, and non-skid properties of well-known 
types of tar and bituminous surfacings. It was neces- 
sary to patch the two tar-macadam sections in July, 
1936, and it is stated that the cold-asphaltic concrete 
The 


joints in the underlying concrete, and no satisfactory 
method of repairing the surface has been found. Apart 
from these exceptions, eleven different tar and bitumi- 
nous materials have carried a daily traffic of 17,000 tons 
for nearly seven years, retaining a satisfactory resistance 
to skidding without any appreciable expenditure on 
maintenance. As regards the test lengths of tar and 
bituminous surfacing laid on the Kirkham By-pass for 


| the same purpose, the single-coat rolled asphalt has 


given much less satisfactory results than have been 
obtained with the section of the Kingston By-pass laid 
to the same specification. The cause of the difference 
is now being investigated. The two-coat tar-macadam 
section has deteriorated markedly in the two side 
The same defect has occurred to such an 
extent on the cold-asphalt section that the two 10-ft. 
lanes adjacent to the kerbs have had to be replaced, 
and there are also signs of disintegration on the original 
centre portion. It is suggested that the failure is due 
in the first instance to the action of water from the 
adjacent section finding its way under the asphalt 
along the top of the concrete, and that the physical 
nature of the aggregate used in the base coat of the 
asphalt was a contributory factor. 

It is stated in the report that the thin carpets laid 
in 1934 in Oxfordshire and Worcestershire continue 
to yield useful information. As mentioned when 


discussing the previous report, four of the Oxfordshire | 


sections, each having a sandpaper-surface texture. 
failed after only a few months, three with a rather low 
percentage of binder for the grading failing by disin- 
tegration, and the fourth, with a rather high percentage 
of binder with a limestone aggregate and filler, by 
becoming slippery. It has been noticed that the side- 
way-force coefficients obtained on some of the other 


sections with fine-textured surfaces have varied over a 


wider range than those for the medium and coarse- 
textured surfaces, and the conclusion is reached that 
for fine-textured surfaces there is a comparatively 
small tolerance in the selection of the correct amount 


Government, under the Vaal River Development | of binder, and that a small excess may produce a low 
Scheme (Amendment) Act, No. 4, of February, 1937. | resistance to skidding and a small deficiency a lack 


Thus, when the Vaalbank-dam works are completed, | 
the Board will be in a position to abstract 130 million 
gallons per day from the Vaal, apart from the original 
20 million gallons per day under the 1914 Act. The 
water supply of the Rand should thereby be 
safeguarded for many years to come. 





Panama Canat Trarric.-—During the twelve months 
nding October 31, 1937, vessels to the number of 5,377, | 
having @ total net tonnage of 27,465,338, and carrying | 
28,353,184 tons of cargo, passed through the Panama 
Canal 


of durability. With the co-operation of the Surrey 


| County Council, a comprehensive investigation into 


the factors attending the design of thin carpets was 
begun during the year. The factors being investigated 
in the first set of experiments are the nature of the 
aggregate, the nature of the binder and the proportion 
of the binder. Trial mixes were made and tested 
in the laboratory to obtain information regarding 
suitable gradings of aggregate and proportions of 


| binder, and the carpets laid on the road were based | 
The difficulty, referred | 


on the results of these tests. 
* Experimental Work on Roads. H.M. Stationery 
Office. Price, 2s. net 





It is interesting | 
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to in previous reports, of obtaining gravel to a reason- 
ably close specification as regards grading, and of 
obtaining bulk deliveries to samples, were again 
experienced, with the result that it was impossible to 
complete the programme for 1936 before unfavourable 
weather conditions intervened. With the co-operation 
of the Buckinghamshire County Council, surface 
dressing experiments were carried out for the purpose 
of assessing the relative value of various materials 
with regard to visibility. There was general agreement 
as to which sections were likely to be preferred by 
motorists, but considerable doubt regarding the reasons 
for the preferences expressed. The latter, in fact, 
involved factors of a physiological and psychological 
nature which are not yet fully understood. 

The motor-cycle and side-car stationed at Leeds, 
which has been frequently referred to in our columns, 
has been in constant use for skidding tests. Four 
additional machines have now been ordered by the 
| Minister of Transport, and will be stationed at London, 
Edinburgh, Manchester, and Exeter. Another point 
to which we have previously drawn attention is the 
work being done on footpaths in rural areas. It may 
be recalled that eight experimental lengths, each 
220 vards long and 8 ft. wide, were laid in 1934-35 
on the Kingston By-pass. The foundation of the then 
| existing bituminous clinker path was scarified, reshaped 
and rolled before the various sections were laid. The 
results given in the report under review show wide 
differences in the present condition of the sections, 
| the best surfaces being the 3-in. reinforced gravel 
| concrete, and the 2-in. pre-cast gravel concrete slabs. 
| The only defects that have developed in the latter 
| are that some of the joints between the slabs are wide 
j and grass is visible, while one of the slabs is cracked 

The worst surfaces, which must be 





| across the corner. 
| regarded as having failed after less than two years’ 
life, were the 2-in. cold gravel asphalt, and the 2-in. 
tar-sprayed hoggin. The concrete sections have, in 
| general, proved the most durable and appear to justify 
| their higher cost. The cost of the best section of all, 
however, already referred to, was moderate, being 
3s. 3d. per square yard, as against 4s. 8d. per square 
|} yard for the 2-in. pre-cast gravel concrete slabs, 
| and 5s. 2d. per square yard for the 3-in. cement grouted 
gravel. Apart from wearing qualities, the pre-cast 
| concrete slabs do not appear suitable for rura] surroun- 
dings. The results obtained on the two sites in the 
County Borough of Leeds also indicate that concrete 
provides a durable surface, although transverse cracks 
have appeared in both sections where 2-in. compressed 
concrete was laid down. Another result shown by 
these experiments is that concrete sections are apt to 
be too rough to afford comfortable ‘valking. It may 
also be noted from the Leeds results that a 2-in. hoggin 
mixed with a proprietary binder of vegetable origin, 
sprayed and chipped, has, so far, proved very good, 
in contradistinction to the hoggin section on the 
Kingston By-pass. Other sections which have proved 
satisfactory at Leeds are a }-in. bituminous-sand carpet, 
2-in. sandstone chippings with a binder of vegetable 
origin, and 2-in. waterbound sandstone chippings. 


SPLINE-SHAPING MACHINE. 


| Tat the utility and adaptability of the shaper i- 
| undiminished in spite of later rivals is shown by the 
accompanying illustration of a spline-shaping machine. 
which forms one of a range of such tools manufactured 
by Messrs. Ormerod Shapers, Limited, Hebden Bridge. 
Yorkshire. This shaper is designed primarily for 
machining splines from the solid where the splines 
do not run through. but end against a shoulder or 
flange of the shaft. The particular machine illustrated 
will accommodate work up to 15 in. in diameter by 
54 in. long between the centres, and has a stroke 
of 26 in. In view of these dimensions, the knee-type 
work table is particularly substantial, while the ram 
slides are long, the ram being extended, so that short 
splines situated at a maximum distance from the 
| tailstock can be cut. As the overhang is considerable 
when the machine is working in this way, the ram 
is made with a number of internal ribs to prevent 
deflection. The stroke is, of course, variable. The 
ram guides are chilled and are pressure-lubricated from 
a pump, which also serves the link motion and gearbox. 
The latter is provided with nine speeds and is driven 
through a friction clutch by a 10-h.p. motor. 

The table, supported at the extreme edge by a massive 
column is elevated by hand-operated gears fitted with 
ball thrust washers. The top is provided with inverted 
guides along which the headstock may be adjusted. 
The tailstock is dowelled in position and has a spring- 
loaded centre with a locking device. The driving 
spindle is machined from a solid forging of high tensile 
steel and is driven through worm gears, provision being 
made to absorb possible backlash through wear, &c. 
In addition to hand adjustment, pick-off gears give a 
range of 10 feeds. The spindle is provided with a 
hardened and ground index plate graduated with either 
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CONSTRUCTED BY MESSRS. ORMEROD SHAPERS, LIMITED, ENGINEERS, HEBDEN BRIDGE. 

















2, 4 or 6 divisions as required. A high degree of 
accuracy in the placing of the splines is ensured by a 
hand-operated plunger which engages with the index 
plate. The main controls are conveniently grouped 
and the long baseplate is provided with troughs for 
swarf and cutting lubricant. The range of machines 
includes two others which will take work up to 12 in. 
in diameter, one with a stroke of 18 in., accommodating 
42 in. between the centres, and the other, with a stroke 
of 12 in., accommodating work up to 30 in. long. 








NOTES ON NEW BOOKS. 


In the eight years since Mechanical Power Trans- 
mission, by William Staniar was published there 
have, of course, been many advances and improvements 
in this branch of engineering practice and, in a new 
volume—Mechanical Power Transmission Handbook 
(London: Messrs. McGraw-Hill Publishing Company, 
Limited, price 30s. net)—the same author has 
endeavoured to record and co-relate, in a convenient 
form, all the available information on the subject, 
together with the most recent developments in equip- 
ment, method and practice. The 15 sections into 
which the book is divided include the usual and 
familiar systems, which are given in adequate détail, 
and some chapters on short-centre driving methods, 
high starting-torque devices, infinitely-variable speed 
control, gear reduction units and lubrication—subjects 
on which it is not always easy to obtain collected and 
classified information. A section on electric motors, 
which contains a table of the motor horse-power 
required for machine tools, forms a valuable adjunct, 
and the numerous illustrations and tabulated data 
greatly enhance its general utility. As an example of 
the treatment, the section on high starting-torque 
devices may be cited. Following an explanation of 
the underlying principles, the methods employed— 
group, direct, electrical and mechanical—are described. 
The theory of the mechanical slip-ring starter is stated 
and types, capacities, speeds, performance and mainten- 
ance are discussed. The author has had the co-operation 
and assistance of prominent manufacturing firms and 
much of the tabulated and other information has been 
obtained from their accumulated and wide experience. 





The commercial production of accurate machine-cut 
gears is a comparatively recent development in 
engineering manufacture. For its initiation the high- 
speed steam turbine must be given a measure of credit, 
but its present fruition is directly attributable to the 
popularity and the inherent limitations of the internal- 





combustion engine, particularly as applied in auto- 
mobiles. Only an industry operating on the financial 
scale of modern motor-car manufacture could offer an 
appropriate return for the outlay involved in developing 
and marketing the numerous special machine tools 
which contribute to the present high standard of 
gear cutting and finishing, without burdening the 
product with prohibitive costs. An excellent indication 
of the variety, scope and accuracy of tools in this class 
is afforded by the small treatise on The Most Modern 
Process of Gear Tooth Production, recently produced by 
Messrs. Charles Churchill and Company, Limited, 
Birmingham, and published on their behalf, at the 
price of 10s. 6d. net, by Messrs. Geoffrey Dadd, 
Limited, Thames House, Westminster, S.W.1, in 
which the numerous processes are outlined “ stage by 
stage, from initial cutting to final checking,” to quote 
the sub-title. It is interesting, however, to read in the 
introduction, by Mr. Francis W. Shaw, how completely 
the essentials of correct gear generation were foreseen, 
nearly a century ago, by Edward Sang, professor of 
mechanical philosophy in the Imperial School at 
Constantinople. 





The great variety of new devices, large and small, 
that have secured a footing in marine-engineering 
practice within the last ten years, has added appreciably 
to the amount of practical and theoretical knowledge 
expected of candidates for Board of Trade Certificates 
of competency, who are still supposed to be ready to 
answer questions on any subject appropriate to the 
class of certificate sought, whether or not encountered 
in the course of their own seafaring. To those possess- 
ing a sound training in fundamentals and the period 
of practical experience that is insisted upon, however, 
a brief description of a new machine or process will 
usually suffice to make clear its essential principles. 
Tt is on these lines that the well-known “ Verbal” 
Notes and Sketches of Mr. J. W. M. Sothern has 
developed through successive editions until, in the 
latest (13th) edition, it has become necessary to divide 
the work into two volumes, in order to keep abreast 
of current practice. The format retains the familiar 
large type, terse paragraphs and excellent line 
diagrams, and to simplify reference, the complete 


| index to the two volumes is given in both, a footnote 


on each index page indicating in which volume a 
reference is to be found. A considerable amount of 
new material has been introduced in connection with 
exhaust-turbine drives, refrigeration, water-tube boilers, 
fire-extinguishing systems, &c., and although some of 
the descriptive matter is of a catalogue nature, this is 
difficult to avoid entirely in such a work. In a future 
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edition, however, it might be well to attempt some 
weeding-out of obsolescent diagrams, and condensa- 
tion of the text, especially in relation to proprietary 
auxiliaries and fittings, might be undertaken in places, 
to the benefit of the book as a whole. A useful feature 
to the examination candidate is the inclusion of some 
630 questions in engineering knowledge of the type 
to be expected in the verbal examination with complete 
answers to the more important and references in 
every case tosthe pages where the required information 
is to be found. The publishers of the book, which is 
priced at 50s. net, are The Technical Press, Limited, 
5, Ave Maria-lane, Ludgate-hill, London, E.C.4._ The 
volumes being parts of a complete work are not sold 
separately. 





The transport facilities provided by the railways 
have of late been more in the limelight than has been 
the case for manyyears. New methods have been adopted 
and old ones revised, while improving returns have 
given this process more scope. The Annual Proceedings 
of the International Railway Fuel Association and the 
Traveling Engineers’ Association for 1936, which are 
published together, reflect this improvement and gain 
in value accordingly. The reports of the meetings 
are very full, and the practice of reading papers not 
so much to convey information as to elicit it from an 
audience of practical men, provides interesting reading, 
and at times a freshness and vigour of language that 
are in rather amusing contrast with similar British 
procedure. Among the subjects dealt with are brakes 
on streamlined trains, new super-speed passenger 
locomotives, extending locomotive runs, locomotive 
firing practice, &c. In connection with the first of 
these, the main point discussed is the provision of 
increased brake power at high speed, which must 
be reduced as speed falls off to avoid skidding. It 
will be remembered that similar conditions have been 
provided for in recent German high-speed practice. 
The silence and easy running of the latest high-speed 
electric locomotives on the Penns: lvania are extolled 
(the former quality being apparently in marked contrast 
with the Diesel engine), and the difficulty of keeping 
cab windows clear at very high speed is touched on. 
The French device of deflecting air currents so as to 
admit the use of a glassless window does not seem 
to have been tried. An arrangement to show a warning 
in the cab when the water over the firebox crown 
falls to a predetermined level is being experimented 
with, and, by enabling the enginemen to run with 
confidence with a lower level, is expected to save fu.1 
and give improved superheat. Lastly, in connection 
with the use of the turbine, while no new experimental 
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work has yet been carried out, it is reported that an 
order has been given by the Union Pacific Railroad 
for a steam turbo-electric condensing locomotive with 
a 4-6-6-4 wheel arrangement and designed to burn oil 
fuel. The Proceedings are published at the offices of 
the Associations, Chicago, Ill., U.S.A. 





Many important developments have taken place in 
physical science during the last few years, and it is 
difficult to keep well informed of the extensive researches 
which are published in many journals and in various 
parts of the world. The Physical Society renders a 
valuable service in summarising these researches, and 
Volume III of Reports on Progress in Physics, 1936, 
price to non-Fellows 20s, net, has recently appeared. 
The volume is under the able editorship of Mr Allan 
Ferguson and the various sections have been prepared 
by authorities in the subjects covered. An endeavour 
is made to present the survey in a form which can be 
followed not only by the expert, but also by the 
physicist who has no specialised knowledge. Messrs. 
Chapman and Price briefly summarise the sources of 
our knowledge of the upper atmosphere. In the stud 
of atomic physics, further and more exact data wad 
been collected in respect of a large number of 
phenomena, and theorists have had the opportunity 
of putting further hypotheses to a quantitative test, 
resulting in a new outlook on the problem of intra- 
nuclear forces. Dr. A. N. May discusses the interaction 
of high energy particles in a particularly lucid manner, 
and Dr. G. W. C. Kaye makes a timely contribution 
on the measurement a ntine, Dr. Bates deals with the 
work carried out on magnetism during the period 
1930 to 1935. In the section devoted to “ Electrical 
Methods of Counting,” a simple and general account 
is given of the modern electric counting methods and 
the experimental difficulties peculiar to them. Our 
knowledge of the phenomenon of superconductivity 
has greatly increased during the last few years, but 
we seem as far as ever from a microscopic theory of the 
effect. The application of thermodynamics to the 
problem has, however, had some success in correlating 
various experimental facts, and it is with this aspect 
that the section on “ Superconductivity '’ mainly deals. 
The study of photo-electric phenomena continues to 
present many difficult problems. A feature of these 
reports is the continuity which is preserved in the 
arrangement of the sections and the maintenance of 
the high standard which has characterised the previous 
volumes. 





The publication of new editions of technical books 
is usually an indication of merit and also gives the 
author the opportunity of adding the results of 
recent progress. This is particularly the case in 
the third edition of Inspection of Aircraft after Overhaul, 
and Mr. 8. J. Norton, A.M.Inst.C.E., is to be congratu- 
lated on providing the ground engineer with a book as 
thorough as is possible within the 113 pages of which 
it consists. Chapter I is particularly useful as it 
covers items often thought to be of too small impor- 
tance for the average text-book on the subject. On 
the principle that, given attention to minor details, the 
major will, from their importance, be adequately 
inspected, the author includes some useful notes on 
such points as correct tightening of nuts and the 
importance of suitable spanner lengths in order to 
avoid undue stress on screw threads, &. A useful 
table of sizes for both B.S.F. and B.S.W. standards for 
spanners is given. In the past, trouble has been 
experienced in such details of aircraft as retractable 
undercarriages and brakes. The sections on these, 
while none too extensive, will therefore be most 
welcome. The 58 illustrations are of value, as illus- 
trating types of testing apparatus, &., while the 
diagrams so essential to a book of this class will also 
be appreciated. While the inspection of completed 
aircraft is dealt with in a not very comprehensive 
manner, much useful information is given, especially as 
to engine installation. Electrical items are rather 
shelved, but proper attention is drawn to the importance 
of insulation tests. Published at the popul ar price of 
38. 6d. net, by Sir Isaac Pitman and Sons, Limited, 
London, the book will doubtless find a considerable sale 





Electrical engineering students of the National 
Certificate Course will find real help in a book on 
Machine Drawing for Students of Electrical Engineering, 
by Mr. A. Bridge, published by Messrs. Blackie and Son, 
Limited, London, at 4s, 6d. net. The instruction given 
is clear and practical, all the examples being of elee- 
trical details which the student will handle or see in 
his daily work. There is, unfortunately, no index, 
and in the section on “ Bolts,” the writer is at some 
pains to show how to draw the threads (a practice 
Scary discarded in the drawing office), but says nothing 
about the theoretical incorrectness of his illustration 
showing the thin locknut outside instead of inside. 
Nothing he might have said would, of course, affect the 
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easier and, therefore, usual shop practice, but it might 
have been as well to suggest to learners that, in tighten- 
ing, the strain is transferred to the outer nut. In a work 
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|an essential feature of engineering design and any 
attempt to extend its scope is to be commended. We, 
therefore, welcome the publication of Rigid Fram« 


produced so well and at so modest a price, the author | Bridges, a booklet of some 40 octavo pages, issued free 


is necessarily brief. Still, to a youth, it is a good start 
that really matters. He can always extend and build 
from a sound foundation, such as is here provided. 


The increased use of steel frames and reinforced 
concrete frames for buildings, together with the fact 
that mechanical equipment is now considered essential 


by the Cement and Concrete Association, 52, Grosvenor- 
gardens, London, 8.W.1. Although formule for the 
| bending moments in symmetrical frames of constant 
moment of inertia are given in many text-books, simple 
| methods of taking into account a variation in moment 
| of inertia are not so well known. In this publication 
the bending moment at the end of the deck is tabulated 
for variation of the height to length ratio of the bridge, 


in all but the smallest of domestic buildings, has | together with variation of the moment of inertia of th: 


afforded the engineer unrivalled opportunities for the 
ie of his profession in a relatively new field. 

Owever, merely to be efficient as a designer or super- 
visor of erection or installation is not enough, for the 
engineer should know all the facts relevant to the 
building and its function, in order that he may be 
able to advise on the appropriate structure or on the 
type of mechanical equipment best suited for any 
ono ape building. Residential buildings, such as 

tels and flats, perhaps more than any other types, 


require very careful consideration from the point of 


view of construction and mechanical equipment to 
ensure satisfactory living conditions, such as freedom 
from noise, insulation against excessive heat and 
cold, and a form of construction designed to minimise 
the cracking of partitions and walls. Mr. H. I. 
Ashworth’s recent book, Flats: Design and Hquip- 
ment, published by Sir Isaac Pitman and Sons, 
Limited (price 25e. net), sets out most of the main 
points that concern an engineer. In fact, this book 
should be of greater use to the engineer than to the 
architect, for it breaks no new ground as far as flat 
planning is concerned, though it shows in its series 
of plans just how conveniently small all the units can 
be made in the moderately priced flats before they 
cease to be lettable itions. Practically all types 
recently built in this country are represented, as well 
as a number of foreign examples. The list of condi- 
tions set out on page 117 whereby noise may be 
minimised in flats makes one wonder whether it can 
ever be economical to erect what could be termed the 
perfect flat, in so far as fulfilling all these requirements 
is concerned. However, the builder or engineer who 
wishes to know the latest facts in relation to flat design 
will find them here, and granted a certain ability for 
weighing and selecting from among the mass of data 
given, he should reap considerable profit from a — 
of this book. The work has the great merit of being 
the only compilation dealing with practically all details, 
from the financial issues down to refuse disposal, 
in one volume. 

is the 


A feature of German technical literature 


periodical publication of monographs devoted to a| 


—-> aspect of an industrial problem or process. 
hese blications summarise recent developments 
and comprise bibliographical references so that more 
detailed information can be obtained. Hrhéhung der 
Schneidgeschwindigkeiten beim Brennschneiden durch 
neue Diisenformen, by Dr.-Ing. Theodor Zobel] (Berlin : 
V.D.1.-Verlag, G.m.b.H., price 2-75 marks) deals 
with oxygen-flame cutting, and more particularly 
with the possibility of increasing the cutting speed by 
employing new nozzle forms. After an introductory 
chapter, optical methods of examining the constitution 
of the jet of gas are considered, special reference being 
made to the adjustment and evaluation of interference 
apparatus. In dealing with the form of jet given by 
various nozzle shapes, the author summarises the 
modern conceptions of the application of normal 
cylindrical or graduated cylindrical nozzles. An 
important aspect of the problem is the distribution of 
pressure throughout the jet and the results of recent 
investigational work on the subject are discussed. The 
section dealing with cutting experiments with special 
nozzles is of practical importance, reference being 
made to the experimental technique and the feed or 
cutting speeds. Dr. Zobel discusses the financial and 
economic aspects of the matter, and the significance 
and importance of the industrial problems involved 
are emphasised. The volume has been well prepared 
and the diagrams have been well chosen and excellently 
reproduced, but the photographic reproductions 
showing the constitution of the jet produced by various 
types of nozzle, which form Table I, are on too small 
a seale to be of much service, no less than 104 photo- 
graphic interference patterns being reproduced in a 
space of 53 in. by 4} in. 





The exact determination of the section modulus of 
a beam or girder or the least radius of gyration of a 
column section is a tedious business, but is a calculation 
which the designer or engineer rarely finds it necessary 
to make because the required values have been tabu- 
lated for all the standard rolled sections and for a large 
number of composite sections. This tabulation of the 
properties of forms of construction in common use is 


| accustom himself to American phraseology. 


deck when the abutments are fixed ; while with hinged 
abutments a corresponding variation in the moment 
| of inertia of the end pillars is included. These tabulated 

values are used in two examples which are fully worked 
}out to illustrate the method of calculation. Th 
| subject is introduced by a useful discussion of the 
| characteristics and method of design of rigid-frame 
bridges, and there are some good illustrations of typical 
examples of medium span length. 





A comprehensive volume of over 490 pages, with 
one or more illustrations on most pages, has been issued 
on the subject of Airplane and Engine Maintenance. 
This book, according to its preface, is written (a) as 
a handbook for the aviation mechanic, (b) as a home 
study course for the student-mechanic, and (c) as 
an aid to the instructor and student in training 
colleges. While it amply fulfils (6) and (c), and in point 
of fact appears to have been based on a course of 
lectures for college students, it hardly goes far enough 
for the skilled mechanic in this country unless of th: 
improver grade. Much of the detail work described 
only applies to United States aircraft, particularly as 
regards engines. However, the whole is dealt with in 
a sound practical manner, and great pains have been 
taken to make everything clear. The authors, Messrs. 
Daniel J. Brimm, Junr., and H. Edward Boggess, both 
practical aircraft engineers, have included a vast amount 
of valuable operational hints, often omitted from 
similar text-books, but nevertheless of definite benefit 
to the student. The book is divided into five sections, 
viz.: Aircraft Woodwork ; Aircraft Metalwork ; Air- 
craft Fabric-Work and Finishing ; Rigging, Handling. 
Maintenance; and Aircraft Power Plants. To mak 
the best use of this book as a reference volume, th« 
index should be extended and the English reader should 
Published 
(in England) by Sir Isaac Pitman and Sons, Limited, 
at 7s. 6d. net, this well-illustrated handbook should 





| at a price of 5-65 marks. 
| - 





prove of substantial value to students and others as 
indicated at the commencement of this note. 


The erection of transmission and telegraph Lines in 
almost all countries has led naturally to increase in 
size of the pylons or masts for the supporting systems, 
with the result that careful attention must be given 
to the foundations for such structures. This is parti 
cularly so in cases where pylons are placed on water- 
logged soil, or on slopes. Dr. H. Frohlich has prepared 
a new and enlarged edition of his work on the subject, 
entitled Beitrag zur Berechnung von Mastfundamenten, 
which deserves notice for two reasons. The author 
here extends his former treatment so as to cover modern 
practice in this class of construction on the one hand, 
and, on the other, this third edition contains an instruc- 
tive account of relevant tests which have been under- 
taken in Germany during recent years. The problem 
to be solved is mainly one pertaining to the theory 
of earth-pressure, and the engineering aspect of this is 
exatnined in detail, especially with reference to the 
simple block type of foundation and the stepped form 
of construction. In view of the wide variety of soils 
encountered in the field, practical value is attached 
to the graphical representation of the results given in 
regard to tests of actual structures, though the graph- 
may also be used to check the empirical formule which 
engineers are sometimes obliged to use in special 
circumstances. The procedure is continued in the 
second part of the work, devoted to slab and built-up 
foundations, where the results of calculations for a 
number of standard types of masts are concisely sum- 
marised in the form of tables. In this manner the author 
has incorporated into his text a mass of useful informa- 
tion on the subject, and in one sense the essay is 4 
contribution to the theory of earth pressure. Con- 
| sequently, the publication should appeal to students of 
| civil engineering, owing to the fact that the matter 
lis related to that of wind pressure on buildings in 
|general. Complete solutions to specified problems 
|illustrate the analysis at various points in the book, 
| which is published by Wilhelm Ernst und Sobn, Berlin. 








|_ The papers included in the fourth volume of the 
Proceedings of the International Association for Bridge 
and Structural Engineering cover a wide range of 
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interests, and they naturally deal with the latest line 
of advance in this sphere of engineering. This is 
covered in the separate contributions by Messrs. H. J. 
L. Bruff, A. Goelzer and A. Pszenicki, who dealt with 
the success achieved in the art of repairing and 
strengthening bridges by means of welding, and illus- 
trated their remarks by reference to the relatively few 
cases of failure which had been encountered in the 
work described. The effect of increase in the size 
and span of suspension bridges is dealt with in the 
papers presented by Messrs. A. A. Jakkula, E. Kuester, 
and F, Stiissi, which, incidentally, show that the chief 
difficulty met with in the theory lies in the lengthy 
algebraic work of calculating the stresses on systems 
with the stiffened type of truss. What would seem to 
be an efficient and attractive method of constructing 
bow-string bridges is described by Dr. O. F. Nielsen ; 
a structure of this type, and of 90 metres span, has 
been constructed in 44 months. Tests undertaken by 
the Bureau Securitas in France, with the aim of arriving 
at empirical rules for the design of slab-foundations in 
concrete, were discussed by Dr. P. Lebelle, who dealt 
with the rules made for economical use of the rein- 
forcements required for the purpose. The subject of 
foundations was also implicated in the paper by 
C. Schlumberger, who referred to the results of elec- 
trical and seismic tests which have been carried out 
with the object of locating water-logged soil and other 
objectionable kinds of strata on sites for foundations 
in France. The methods mentioned by the author 
are of considerable service when surveying large areas, 
but in many instances recourse must be had to borings, 
in view of our limited knowledge at the present time. 
The use of different kinds of covering for the protection 
of the reinforcement in concrete against the action 
of water-vapour and fumes generally was discussed by 
Mr. P. Widman, whose paper should appeal to all 
engineers concerned in this important matter. The 
volume under review contains a number of instructive 
papers devoted to more theoretical matters, so that 
a wide circle of readers will no doubt welcome the 
work as a whole, which is published by Gebriider 
Leemann & Co., Ziirich, at a price of 30 Swiss francs. 





Although the realisation of catalytic action is of 
comparatively recent origin, yet the acceleration of 
reactions and processes by catalytic agents has been 
proceeding throughout Nature probably ever since 
animal and vegetable life existed. During the last 
100 years, catalysis has played an important role in 
the great romances of chemistry, and at the present 
time, catalytic processes are of the highest technica: 
importance in the chemical industry. In The Catalytic 
Action of Surfaces, by J. E. Nyrop, now in its second 
edition, and published in Copenhagen by Messrs Levin 
and Munksgaard, and in London by Messrs. Williams 
and Norgate, Limited (price 78. net), the relation which 
exists between a variety of processes taking place at 
catalytically active surfaces are discussed. The author 
has studied the conditions at a metallic surface possess- 














ing catalytic properties and has concluded that the 
electronic state of the metal governs these conditions, 
and the theory expounded in this volume is based 
upon the assumption that the electronic state of a 
catalyst is able to cause ionisation of certain molecules 
brought close to the catalytic surface. In the early 
chapters of the text, an explanation is given of how the 
adsorption caused by ionisation influences catalytic 
processes and that only catalysts possessing certain 
qualities characterised by their electronic state are 
able to aid a particular process. The ability of certain 
surfaces to cause ionisation has been estimated, and 
from the results obtained, figures have been calculated 
giving the succession of the catalysts corresponding to 
a diminishing ability to cause ionisation. When the 
author in 1930 suggested that ionisation played an 
important part in contact catalysis, and when this 
theory was further developed in the first edition of this 
book, nothing was known of the chemistry of heavy 
hydrogen. The body of free electrons inside a metal 
has been mechanically demonstrated, and Sir Oliver 
Lodge has emphasised that there is hope that some 
means may be found for counting the number of free 
electrons. The activity of surfaces are described in 
Nyrop’s studies of the laws which govern the catalytic 
reactions produced by surfaces. These laws are well 
summarised in the final chapter of this publication. 





Research into problems involving a number of in- 
dependent factors is frequently elucidated by con- 


ducting tests under different conditions, and comparing | 


the results thus obtained. Professor R. Saliger and 
Dr. E. Bittner have wisely followed this procedure in 
oe sage their work, entitled Versuche an Eisenbeton- 

m unter ruhenden und herabfallenden Lasten, 
which is a detailed account of a series of experiments 
where loads were suddenly applied to beams of rein- 
forced concrete. The data derived from the tests 
with similar beams, subjected to static loads on the 
one hand, and dynamic loads on the other, afford a 
means of comparing the distribution of stress in the 
two cases. This is greatly facilitated by reproductions 
of the photographs taken during the work, showing the 
cracks that are associated with the tabulated sets of 
loads. Each crack is marked with a reference number, 
whence it is possible to form a picture of the way in 
which fracture occurred at various points on the 
member under examination. It is not possible to draw 
general conclusions from these results, owing to the 
fact that the cracks formed by suddenly-applied loads 
depend partly on the area over which the impact is 
spread, and partly on the degree of fixture at the ends 
of given beams. Due account must further be taken 
of the kind of steel, as well as its arrangement and 
relative proportions to the concrete. The authors’ 
work is, nevertheless, a practical contribution to an 
important subject, about which comparatively little 
is known at the present time, so that it deserves a place 
in the libraries of colleges and laboratories devoted to 
the study of the subject. This well-illustrated and 
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| carefully-prepared brochure is published by Julius 
| Springer. Vienna, at a price of 12 marks. 








| FOUNDRY-SAND CONDITIONING 
| MACHINE. 

| A DIFFERENCE in foundry practice in Great Britain 
| and the United States seems to lie in the preparation 
|of moulding sand, this operation being done in a 
stationary mixer in the former case and by a travelling 
| machine in the latter. While it is not implied that this 
| difference is general, it would appear that the demand 
| for the travelling machine is sufficiently great to warrant 
| the introduction of an improved form of it by Messrs. 
The American Foundry Equipment Company, of 
527, South Byrkit-street, Mishawaka, Indiana. This 
machine, known as the ‘“* Model M. Sand Cutter,” is 
shown in the accompanying illustration, from which 
| it will be clear that the sand on a foundry floor is 
| handled by rotating blades situated at the front of a 
| four-wheeled electrically-propelled vehicle. The current 
| supply is taken through a trailing cable, of which the 
| slack is coiled up on a reel; the two rear wheels are 
| on castor-type swivels for steering. Control is from 
|a seat at one side of the machine and four separate 
| motors are provided for the different movements, viz., 
| travelling, rotation of the blades, adjustment of the 
height of the blades above the ground and operating 
the cable reel. The travelling drive is transmitted to 
the wheels from a 2 h.p. motor through a two-speed 
gearbox giving speeds of 133 ft. and 34 ft. per minute 
on the intermediate-sized machine, which has a cutting 
width of 5 ft. The final drive is by pinion and internal 
gear ring on the wheel rims. The wheel treads are 
replaceable. 

The cutting cylinder, as it is called, is driven by a 
10 h.p. motor through reducing gear and chain. The 
nature of the blades will be clear from the illustration. 
Their action on the sand is that of slicing, beating, 
tossing it in the air and throwing it from one side to the 
other. The sand finally falls into a ridged windrow 
in a cool, loose condition ready for moulding. By 
driving the machine as required over the windrow the 
sand can be piled up in a heap alongside the bench or 
moulding machine. he ease with which the machine 
can be manceuvred facilitates this gathering up as it 
can be turned completely round in little more than its 
own length, the wheel base in the size under considera- 
tion being 5 ft. 1l in. The steering wheels are mounted 
with an equalising device so that stability is main- 
tained over uneven floors, The cutting cylinder with 
its hood and drive is carried on a frame hinged just 
above the front axle. The cutting height can there- 
fore be adjusted as required. Raising and lowering 
is effected by a 1 h.p. motor, an automatic stop being 
provided to prevent contact of the blades with the 
floor. When fully hoisted there is a clearance of 
2 ft. 10 in. under the machine so that finished heaps, 
&c., can be passed over. The overall width is 19 in. 
greater than the width of the cutting cylinder. The 
cable reel is driven by a 1 h.p. motor with automatic 
control so that no undue looping of the cable takes place, 
and the reel is situated about the centre of gravity of 
the machine so that the pull of the cable does not 
affect the steering. A control panel is fitted near the 
driver’s seat. In view of the nature of the duties of the 
machine all the ball-bearings are dust-proof and many 
of them run in oil. The motors are all totally enclosed 
and guards are fitted to the drives where necessary. 








ACCEPTANCE TESTS FOR STEAM 
TURBINES. 


For many years there has been in existence a British 
Standard Specification, No. 132, last revised in 1930, 
covering the rating and performance of steam turbines 
and providing certain general standards for design, 
materials, and methods of calculating steam or heat 
consumption. It could not be regarded, however, av 
a sufficient test code, the items dealt with being much 
less adequate for this purpose than the earlier codes 
prepared by the Heat Engine and Boiler Trials Com- 
mitiee of the Institution of Civil Engineers, which was 
submitted by the British National Committee at the 
1927 Conference of the International Electrotechnical 
Commission. The establishment of international testing 
standards, then discussed, was further considered at the 
1928 and 1929 conferences, and the agreed I.E.C. Code 
was finally adopted by the Commission in 1930. On 
the basis of its recommended Rules for Acceptance 
Tests on Steam Turbines (I.E.C. Publication No. 46) a 
British Standard code has been drawn up by the British 
Standards Institution, as a supplement to the existing 
specification No. 132—1930, and is now published under 
the title, British Standard Test Code for Acceptance 
Tests for Steam Turbines, the reference number being 
762—1937. 

The new Code is designed to cover the verification 
of guarantees of capacity, consumption, speed regula- 











DIAGRAMS OF METAL 
















































PRICES FROM CHRISTMAS, 








ENG 


1936, 


SEPTEMBER 
15 2) 27 


___[DEc. 31, 1937. 





TO CHRISTMAS, 1937. 


OCTOBER NOVEMBER DECEMBER 3 
71319 35 29 4 10 1G 2226 2 8 1¢ 2027 35, 






































G2 
J4titii54 4 
- oo 4 ot $4 308 
tT 304 
300 
Fess 
F292 


288 





























St ph te tp te 

















tbe 
‘280 
[1276 
272 
268 
Te64 
i260 
1256 
P52 
248 
tT244 
t 240 
[1236 
Leos 
pow 
224 
220 
T 216 
— 
bow 
204 
200 
196 
+192 
188 
184 
180 




















te tt bpp tee te 















































18/. 




















Shy, — — — = = 
Sennseen S| seems ] DO ee eee: nen ee: i Sas e ees) eee ~~ HEE SSeS s SSeS eee! 
22h jeasen' ITN PLATES i Lt+4+4+- TIN PLATES rrtrtts ett EH tr peares sft; aeeeees pease! 
+. Sas Ht La a ass | SSeS eeees i 
18 6 RMIZI8 J SGWNINS OS Iss 6 HUW 2278 4 WMA S IT Tb r2ces5s 8 oa 33GB 2 2 1D 2 . 2a eG 2 BB 14 202% 
36 OEC JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY SEPTEMBER OCTOBER NOVEMBER DECEMBER 37 


“ENGINEERING 


Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of the London Metal Exchange for “fine foreign” and 


* standard "’ metal, respectively. 
for steel plates and rails,and also for hematite and 
those for steel rails are for heavy sections. The pi 


Cleveland pig-iron. 


The prices shown for lead are for English metal, while those for spelter are for virgin metal. 
The prices given in the case of stee] plates are for ship, bridge and tank qualities, and 
ig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. 
is per bottle, the contents of which vary from 70 Ib. to 80 Ib., and the price of tin-plates is per standard box, but in all other cases the prices are per ton. 


Middlesbrough prices are plotted 


The price of quicksilver 
The 


vertical lines in the diagram represent market days, and the horizontal] lines represent 2/. each, except in the case of the diagram relating to tin-plates, in which 


they represent 2s. each. 


tion, &c., given in accordance with B.S.S. No. 132 in 
respect of condensing turbines operating on complete 
expansion, reheating or regenerative cycles, or com- 
binations of these cycles, and is divided into six sections. 
The first is a short sec:ion defining the scope of the 
Code. The second section consists of two parts, one 
containing definitions of terms and the units to be 
employed in their measurement, and the other a list of 
recommended symbols. A feature of this list is a brief 
statement of the principles on which it was formulated. 
It is to be noted, however, that the symbols, which 
are those adopted internationally for the specific 
purpose of testing steam turbines, do not agree in all 
cases with the British Standard Specification (No. 
560—1934) for Engineering Symbols and Abbreviations. 
The third section of the Specification lays down the 
guiding principles in the conduct of the tests, such as 
the items on which agreement is to be reached, prepara- 
tion for tests, preliminary tests, duration and constancy 
of test conditions, &c. Section 4 deals with instru- 


|}ments and methods of measuring mechanical and| Ssirrine MovemMEentTs THROUGH THE PaNamMa CANAL 


electrical output, steam quantity, and the various 
temperatures, pressures and volumes required by the 
Code, and the corrections to be applied where these are 
necessary. Tne method of computing the results from 
these ubservati »ns constitute: Section 5, and the final 
section shows the form in which the results are to be 
presented. The committee responsible for drafting 
this new code expresses acknowledgments to the 
Heat Engine Trials Code of the Institution of Civil 
Engineers, the original British work on this subject. 
Copies of the Specification may be obtained from the 
British Standards Institution, Publication Department, 
28, Victoria-street, London, 8.W.1, price 2s. 2d. post 
free. 





Wrmecess Station in Bonemia.—A_ broadcasting 
| station from which the daily programme will be trans- 
| mitted in German, will shortly come into operation at 
Melnik, Northern Bohemia 


—Statistics of shipping movements through the Panama 
Canal, quoted in a recent issue of The Board of Trade 
Journal, show a considerable increase in the amount of 
British tonnage using the Canal; although the total 
tonnage for the year ended June 30, 1937, which was 
27,491,622 tons, represented a decrease of more than 
half a million tons from the level of the previous year, 
and was the lowest since 1932-33. United States tonnage 
formed 33-9 per cent. of the total, the highest proportion, 
but was nearly 2 million tons less than in 1935-36. The 
British percentage was 27-8, Norway taking the third 
place with 12-0 per cent., and Japan the fourth with 
5-9 per cent. The Japanese and Norwegian total ton- 
nages have increased in each year since 1931, and the 
German, Danish and Greek totals are also increasing, 


| although as percentages of the annual! traffic they are 


still relatively small. It is notable that the number of 
vessels passing from the Atlantic to the Pacific is con- 
siderably greater than in the opposite direction, and that 
this has been so in each year since 1926, the first in 
which statistics were available. The figures for 1936-37 


‘were 2,854 vessels and 2,512 vessels respectively. 
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DYNAMIC ROPE STRESSES IN 
EMERGENCY BRAKING ON 
WINDERS. 


By A. L. Eaan, A.M.I.Mech.E. 


Tue braking deceleration applied to the drum of a 
winding engine from all sources is transmitted to the 
load or cage through an elastic rope in which the 
stretch is proportional to the force exerted on the load. 
In dynamics it is well known that deceleration is force 
divided by mass, so that force and deceleration are 
practically interchangeable terms and will be so em- 
ployed. The rope cannot exert a braking force 
(deceleration) on the load until the rope stretches, and 
there is a definite relationship between rope pull and 
stretch which is entirely independent of the applied 
braking at the drum. The braking force on the load 
or the deceleration of the load, therefore, is always 
a triangle on a base of rope stretch, as in Fig. 1, and 
cannot possibly be constant even when the applied 
drum deceleration is constant. If the applied drum 
deceleration is constant (in practice it never is), while 
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the rope stretches through a 6, Fig. 1, it is obvious 
that this can only be the mean value of the pull of the 
rope on the cage; the maximum pull of the rope on 
the cage (deceleration) is double the mean and double 
the braking deceleration applied at the drum. With 
this hypothetical applied braking deceleration of 
constant value, the peak deceleration of the cage is 
always double and there are no exceptions or special 
eases. Expressed in another way, although the drum 
deceleration may follow the line ef, Fig. 1, or any 
other line, the pull on the cage can only follow the line 
ac, so that whatever the braking deceleration at the 
drum may be, whether constant or irregular, the cage 
deceleration follows the line a c. 

An analysis of the velocity, &c., of the relative motion 
provides a key to the maximum or peak value of the 
deceleration of the cage, caused by the deceleration 
applied at the drum, and in this article an attempt is 
made to elucidate the peak values by these means. 
Cinematograph records taken at the drums of certain 
deep winders show that the deceleration in ft. per sec. 
per sec. applied to the drum from all sources is never 
constant, but is very nearly proportional to elapsed 
time for the first second or two, and after rising to a 
value D, Fig. 3, continues constant if a control system 
is in use. It may even become constant without a 
control system, but in that case D will rise to a higher 
value before becoming constant. If the time of applica- 
tion of the braking forces at the drum is short, or if 
there is no control, the applied drum deceleration may 
rise during the whole braking period as in Fig. 2. 
Strictly speaking, the drum deceleration cannot be 
regarded as fixed, because with a definite applied 
brake torque the consequent drum deceleration is 
reduced when deceleration of the ropes and loads 
becomes effective, in a manner which adds greatly to 
the complexity of the problem. However, drums and 
revolving parts are always relatively very heavy, so 
that this influence can be ignored without serious error. 

It will be demonstrated that both controlled braking 
and uncontrolled braking may or may not set up 
peak values of the cage deceleration, the determinant 
being the relationship between the time T of application 
of the increasing drum deceleration and the natural 
neriodic time ¢ of the particular length of the loaded 
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rope, both times being expressed in seconds. It will 
be shown that if the time T of application of the increas- 
ing portion of the drum deceleration is the same as the 
natural time ¢ of the loaded rope, or is a multiple of the 
natural time, the cage deceleration does not show a 
peak value and does not exceed the applied maximum D. 
This favourable condition may occur with uncontrolled 
braking, but it can occur at least once in each winding 
trip. Further proof will be given that if the applied 
deceleration, without control, rises steadily until the 
drums come to rest, the maximum peak deceleration 
of the cage never exceeds the applied maximum by 
more than 18-5 per cent., while with control a peak of 
100 per cent. is possible, a peak of 63-6 per cent. prob- 
able, and a peak of 21 per cent. certain. The applied 
maximum is, of course, greater in the uncontrolled 
case, but the braking travel is shorter and, therefore, 
safer. 

The writer will endeavour to show, also, that the 
absolute deceleration of the cage can be calculated for 
any drum deceleration shaped like Fig. 2 and Fig. 3, one 
or the other being a close approximation to what actu- 
ally ev when braking forces are applied to the 
drums of a winding engine. For this reason the use 
of a decelerometer in the cage is unnecessary, all that 
is required being a record of the deceleration at the 
drum. In South Africa two decelerometers of different 
makes have given widely different peak values of the 
cage deceleration under similar conditions of speed, 
load, depth and applied braking, thus arousing much 
controversy, so that a method of calculation is of 
value to settle the question. 

It is instructive to analyse the relative motion over 
the “ triangular” period. Fig. 2, which always occurs 
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at the commencement of braking, whether it ulti- 
mately becomes constant or not. Obviously, if the first 

rtion of the applied deceleration at the drum could 
be made to follow the line ac of Fig. 1, no peak value 
would occur in excess of the applied maximum. This 
is not possible, but the extent of the departure from 
the ideal line ac is a determinant of the peak value. 
Consideration will show that the relative motion 
between the top and bottom of the rope, due to stretch, 


ing regularly with time, Fig. 2, and a cage deceleration 
increasing regularly with stretch (relative travel) as in 
Fig. 1. Until the increasing drum deceleration attains 
its maximum value D, the relative motion is unidirec- 
tional, i.e., downwards, and is never an oscillation or 


oscillations known to be set up if a constant decelera- 
tion is applied to the drum. The relative velocity is 
initially zero, rises to a maximum, falls to zero and 
may then repeat the cycle ; but the direction of motion 
is not reversed while the increasing drum deceleration 
is being applied. 

Only the case of a descending load will be discussed, 
the other being of less importance because the ascend- 
ing rope does not stretch during braking, but actually 
shortens. If braking is violent the cage will jump on 
the rope and cause unwanted engagement of safety 
catches when these are fitted. Let a deceleration be 
applied at the drum reaching D ft. per sec. per sec. in a 
time T seconds. After a certain stretch S feet and timet 
seconds, the deceleration of the cage due to the pull of 
the rope becomes equal to the deceleration applied at 
the drum, both decelerations having a value d ft. per 
sec. per sec. at this moment. Equality is also reached 


at with and a It can be shown that the relative 
velocity over the stretch S and time ¢ is a versinusoidal 
wave on a time base as shown in Fig. 4. Let an angle @ 
be proportional to elapsed time and reach a value of 27 
(360 deg.) in ¢t seconds ; then the relative velocity u, 


in ft. per sec., = Sl — cos @). The maximum relative 


velocity V, in ft. per sec., is twice the mean and occurs 
28 





at * so that V= The acceleration producing V 


a - 


is the resultant of an applied drum deceleration increas- | 


vibration, in marked contradistinction to the harmonic | 


fail , :, , j 
in = Seconds is a sine curve on a time base, as shown in 


oh me . t ae 45 
Fig. 5, and its mean value over - secs. is He de 
* . t 
The maximum acceleration A occurs at and the 


. . . . 
maximum value of a sine curve is 2 times the mean, 
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therefore A = 2 7-. 
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The relative acceleration at any instant 
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The relative travel s ft. in a time a4 t, by integration 
of Fig. 4, 


5s 
= — (@ - 


2a 


sin 0) : - (2) 


which enables s to be plotted on a time base as shown 
in Fig. 11, page 757, when the values of S and ¢ have 
been established. 

It can be shown that the equal drum and cage 
deceleration d reached at the end of the stretch 5S and 
the time ¢, is 2 times the maximum value of the 
relative acceleration a, that is, 2 m A ft. per sec. per sec. ; 








therefore, d i. 8. From Fig. 1 it is evident 
that another value of d is given by 
d S. : ° . (8%) 
therefore 
| vs 

. . . (4 
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| in which g and = are known properties of the rope, 80 
that ¢ is independent of the applied drum deceleration. 
| Equation (4) is the same as the periodic time of a load 
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20+ Fig.5. 
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| on a weightless elastic rope. From Fig. 3, a third value 
of d is seen to be: 
tD 
d , ‘ , , . (5) 
although this value is not actually attained when T is 
less than f. From equations (3), (4) and (5) it is 
found that 
Se — ‘ . . (6) 
Tg 
although this value is not actually attained if T is less 
than ¢. From equations (2) and (6) it is seen that 
os =r (@ — sin @). The relative acceleratwn a 
} g 
is found from equations (1), (4) and 
D 2D 
T { g T 
It is evident that the applied drum deceleration 
supplies the cage deceleration and also the acceleration 
a for the relative velocity. Equations (1) and (2) enable 
the relative acceleration a to be plotted on a stretch 
base as shown in Fig. 10, page 757. Adding the rope 
deceleration on a stretch base to the relative acceler- 
| ation on a stretch base, as on the right-hand portions 
of Fig. 6 to Fig. 9, gives the drum deceleration on a 
stretch base as a curve with z as the value to the 
same scale as g. Subtracting the acceleration a for 
relative velocity from the drum deceleration, both on 
a time base, gives the cage deceleration on a time base, 
which it is the objective to ascertain. The resulting 
cage deceleration is shown on the left-hand portions 
of Fig. 6 to Fig. 9 as a curve with y as the value to 
the same scale as g ; in effect, these are decelerometer 
diagrams. Each shaded area of Figs. 6, 7 and 8, is 
equal to ¢ V*; that is, proportional to the kinetic 
energy of the relative motion. Fig. 6 to Fig. 9 are 
drawn for the same length of rope in each case and the 
same load, but with varying rapidity of application 
of the brakes. Very similar diagrams would occur 
with unvarying braking on different unwound lengths 
| of rope ; that is, with T constant and ¢ variable. 
| Fig. 6 is the case in which the applied brake decelera - 


tion reaches its maximum D in a time T seconds, which 


(6) to be 
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Af? sin @, and V 
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The deceleration D of Fig. 3, &c., is obviously not 
the mean deceleration at the drum, the mean depending 
on the time nT through which D is constant. The 
2UD 
DT+207™ 
any peaks show a bigger percentage increase over the 
true mean than they show over D; in other words, 
the maximum D is itself a peak relative to the true 


is equal to the natural time ¢, as drawn, or a multiple | tion calculated from equation (7). It is considered 
of t. Such coincidence usually occurs only at one point | that the friction of the cage in the guides does not 
in a winding trip unless the braking time T can be | damp the vibrations while deceleration is being applied, 
varied at will. Sbeuves, it represents the ideal con- | but only after deceleration has ceased. Friction merely 
dition because there is no peak value of the cage | alters the initial (pre-braking) stretch of the rope. | 
deceleration and no oscillation until braking has| The calculation of the peak deceleration from equation 
ceased. Fig. 7 is the case in which the applied decelera- | (7) does not necessitate an accurate knowledge of the 
tion reaches a maximum D in a time T which is longer | natural time of the rope, because if T is not exactly 


mean deceleration is less than D and is 





than the natural time (T 14 ¢ as drawn), but not a 
multiple of it. Fig. 7 illustrates what might be called 
the worst case of “ slow ’’ braking and shows that the 
peak cage deceleration A is 21-2 per cent. greater than 
the drum maximum D. Fig. 8 is the case in which the 
applied drum deceleration reaches a maximum D in 
balf the natural time and the peak cage deceleration A 














| $4, 1$¢, or 24%, with a particular unwound length of 

| rope, it will have one or other of these values with a 

| slightly different length. 

| An accurate formula for a loaded heavy rope has 
been developed by the author, in which the periodic 

| time t in seconds 





























mean value. D, actually the maximum, has some- 
times been taken to be the ‘‘ mean effective decelera- 
tion,”’ but this is unjustified and erroneous because the 
whole of the applied deceleration is effective in reducing 
velocity, from zero to D and beyond. 

Some of the points made in the present article could 
be deduced from a highly informative paper, entitled 
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portant equation (7) to be deduced, showing that the 
peak cage deceleration is 


\ 


which is valid for T = }¢, 1} ¢, 24 t, 34 4, n}t, but does 
net hold when T is a multiple of t or when T is less than 
$¢ (an unlikely event). Ifa calculation shows that T 
lies between $/ and ¢, or between tand 2 t, or between 
2 and 3 (, and so on, the nearest fraction containing } | 
should be used in equation (7) to find the peak value. | 
This equation gives all the important information | 
obtainable from a decelerometer, without the use of | 
the instrument and without the errors of the instru- | 
ment due to internal vibrations, lever friction and un- 
certain damping. 

Fig. 9 is a case in which the applied deceleration | 
reaches a maximum D in a short time which is only 
} ¢ (rapid braking) and shows that D is reached at the 
drum before it is reached at the cage. It results in 
high peaks approaching 100 per cent. of D in the limit- 
ing case of instantaneous full braking. Figs. 7, 8 and 9 
show that oscillations do not occur while the drum 
deceleration is rising up to D, but that harmonic 
oscillations are set up throughout the subsequent period 


t 7 
l =) D ft. per sec. per sec. (7) 
7 


of constant drum deceleration. The amplitude of the | 


harmonic oscillations is calculable by equating the 
shaded areas, which is the procedure used in evolving 
equation (7). It should be remembered that D is 
iteelf a peak when related to the true mean deceleration 
(see Appendix 1). 

It has been shown that the peak deceleration of the 
cage or load depends on the ratio of the rising braking 
time T to the natural time ¢, the latter depending on the 
length of the rope, the weight of the load, the braking 
force and the elastic properties of the rope. With a 


given load, the time ¢ varies with the unwound length | 


of the rope (see below) and will also vary if the cage is 
full or empty. Therefore, at a particular point in the 
wind, an empty cage may be subjected to a peak 
deceleration while a full cage may not, and vice versa, 
As emergency braking may occur at any point in the 
winding trip, due to power failure, T should be assumed 
to be $¢, 144, 244, &c., whichever of these fractional 
numbers is applicable, and peak values of cage decelera- 


| per cent. above the applied maximum. 


In this equation w is the weight of 1 ft. of rope in 
pounds ; L is the hanging length of the rope in feet ; 
A’ is the cross-sectional area in square inches of the 

| wires in the rope (deducible from w); E is Young’s 
modulus of elasticity = 12-5 million lb. per square 
inch, as the average of many tests; m is the 
ratio of the weight of the attached load to the weight 
of the whole length of hanging rope. 

The following observations may be made on the peak 
caused by uncontrolled braking. By equating each 
dotted area of Figs. 7, 8 and 9 to the shaded area 
immediately above it, it can be deduced that the ratio 
of peak to applied maximum is much reduced if there 
is no constant controlled period. In other words, an 
applied drum deceleration which rises to a maximum 
until the drums come to rest, does not cause a high 
peak value of the cage deceleration. In Fig. 7, the 
peak cage deceleration 8 is only 2 per cent. above the 
applied maximum D. In Fig. 8, the peak 6 is 18-5 
In Fig. 9, the 
peak cage deceleration is actually less than the applied 
maximunhi,. 

Fig. 8 is the worst case, and it can be asserted that 
if the applied deceleration is allowed to rise steadily 


ENGINEERING in 1932* although the present writer's 
method of attack on the problem is on entirely different 
lines and he has the temerity to differ occasionally. 
He considers that the case for deceleration control as 
such is not a very strong one, in view of the magnitude 
of the peaks and when it is borne in mind that 
limiting the increase of drum deceleration automati- 
cally lengthens the distance travelled before the winder 
comes to rest, as discussed in Appendix I. With 
bi-cylindro-conical winders which have enormously 
heavy moving parts, the maximum value of the drum 
deceleration applied by the usual brake weights and 
other means does not tend to reach a high figure in 
any position and direction of the loads in the mine 
shaft. On a few parallel-drum winders, the emergency 
braking torque required when lowering a load to 
great depths may be such that it provides undue 
deceleration near the end of a hoisting trip, and in 
| special cases controlling or limiting the deceleration 
i the drum might be worth while. 

The writer has taken no notice of the facts that a 
| time interval must elapse between the operation of 
| the emergency braking gear and the initiation of 
| deceleration of the drums, and that the initiation of 








| throughout the braking period, it cannot cause a peak | the deceleration of the cage occurs even later. The 
|deceleration of the cage exceeding 18-5 per cent. of | first fact has obvious implications and the second has 
|the applied maximum, whereas by controlling the | little or no bearing on the points here discussed. No 

applied maximum a peak of 21 per cent. is certain | remarks are offered on the dynamic stresses at the top 
bey a peak of 63-6 per cent. is not unlikely. It must | end of the rope, but it is regarded as possible that 
| be borne in mind, however, that the applied maximum | peaks at the lower end also occur at the top end in 
| D will be greater in the uncontrolled case ; how much|the same ratio. In South Africa the concensus of 
| greater can be found by the formule in Appendix I. | opinion is that records show that the lower end is the 
| One rather astonishing fact is that the total decelerating | weakest portion of the rope despite the obvious fact 
time of the cage exceeds the decelerating time (T + xT) | that the static stresses are greater at the top end. 
ofthe drum. The reason is that at the end of (T + nT) | Certainly, many types of connections between rope 
seconds, the cage is oscillating about a midpoint which | and load are weaker than the rope, particularly some 
| is lower than its initial stretch and its deceleration types of detaching hooks. The pick-up stresses at the 





}cannot be said to cease until it has risen far enough 
| to oscillate about its initial stretch. Fig. 7 to Fig. 9 
illustrate the point by showing that the early portion 
of the deceleration of the cage marked H is less than 
that of the drum ; the deficiency is not made up until 





| 


t 
‘ia always ; 


| after the drums have come to rest and the extra time | 


lower end of the rope were discussed by the present 
writer in ENGINEERING, vol. cxliii, page 331 (1937). 

| Appendix 1.—The effect of the drum deceleration of 
Fig. 2 and Fig. 3 on the velocity of the rope at the drum 
and on the distance travelled during the braking period 





| * See Excineerma, vol. oxxxiv, page 608, et seg. (1032) 
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18 not readily obtainable from text-books on dynamics 
and a few useful formule are, therefore, appended. 
Let U be the velocity of the cage in ft. per sec. 
when braking commences and let D be the drum 
deceleration, in ft. per sec. per sec., which could be 
attained without braking control. If the winder 
comes to rest with a deceleration rising to D in time T, 
as in Fig. 2, the travel of the rope in feet at the drum 
is given by 
D T? 
=> - (8) 
If the winder does not come to rest through the 
triangular portion of Fig. 3, i.e., in the time T, con- 


| 


Fig. 10. } 


3 





afft.per Sce. per See) 





ee : ~ om 
_ bie Qa | 
ies a ena i aaa ie out 
leration of. ave Velocity x Stretch 4 
(109.4) om 
i | 
109.) Time 


trolled braking maintains D constant for a time nT 
until the winder stops, but uncontrolled braking may 
permit the deceleration to rise steadily beyond D to 
the value D, before the winder stops. The initial 
7 D T? F 

r - g > Which holds 
respective of whether braking is afterwards controlled 
or not. If braking is not controlled or limited, the 
subsequent travel after D is reached and until D, is 
attained is only 


(2 U) T _ , ee 


travel during T seconds = | 


If braking is controlled after reaching D in T seconds, 
the subsequent travel becomes 

= 

UT-—->. 

The total braking travel with a deceleration like 

that in Fig. 3 is 2U T — ; D T?, but the travel is less 


without control. Equation (10) shows a longer subse- 
quent travel with controlled braking than occurs with 
uncontrolled braking (equation 9), the difference in 
an actual case being as much as 50 ft., enough to 
cause an overwind if near the end of a trip; obvi- 
ously, the braking time is also longer with control or 
limitation. The maximum value D, reached by the 
drum deceleration without control, assuming the 
brake weights are heavy enough to provide it, is 
2U D\? 
tT): 


It should be noted that T is not the total braking 
time, but only that portion of it during which a 
deceleration of D is attained at the drum by braking ; 
and that equations (8) to (11) are applicable to either 
ascending or descending loads. 

Appendix II. The Plotting of Graphs of Dynamics.— 
The writer has seen large-scale graphs prepared in 
two different countries, in which one or more of the 
following facts were apparently unknown to the con- 
structor. When plotting velocity starting from rest 
vn a time base, the shape of the curve near the start 
is never as in Fig. 12. When velocity is falling to zero 
(braking) on a time base, the shape of the curve near 
the end is never as in Fig. 12; the shape is always 
one of those shown in Fig. 13. 

When plotting velocity on a space base, starting 
from rest, the first portion cannot be a sloping straight 
line, motion being impossible under such conditions. 
The curve must rise very steeply at first and must 
fall steeply when coming to rest. The mean velocity 
on a space base must not be used for finding “ time.” 
If the space is subdivided many times, the mean 


- (10) 


D, = - (11) 








velocity over a subdivision gives a close approximation 
to the time over the subdivision, except in the first 
subdivision from zero, where the method entirely fails. 
Unfortunately, the time for the first subdivision is 
usually a large percentage of the total time and error 
there is more serious. When deceleration is trans- 
mitted to a falling load through an elastic medium, 
such as a rope or spring, the actual deceleration of 
the load near the start is always less than that applied. 
The area of a deceleration-time graph must equal 
the initial velocity. 

Whenever the deductions from observed time-space 
records appear to show features described above as 


"s+ Fig. 1. 
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erroneous, it is safe to assume that there is something 
wrong with the observations. 








METAL-SPRAYED SURFACES IN 
RELATION TO LUBRICATION.* 


By Harry Sxaw. 


Ir is not necessary in this paper to describe metal 
spraying, it merely being necessary to state that, when 
a metal-sprayed surface is referred to, this has been 
deposited by the pistol using the material in the form 
of wire. Having for some considerable time been 
engaged upon bearing and lubrication research from 
a rather unusual angle, the author investigated 
theoretically the behaviour of metal-sprayed surfaces 
as journal and bearing surfaces, and, from the con- 
clusions, decided to carry out extensive tests to verify 
the theoretical analysis. 

It was decided to investigate the frictional and 
load-carrying properties of metal, sprayed stee] shafts 
running in white-metal bearings on a friction testing 
machine designed and patented by the writer and 
known as the Frictiograph. In this instrument, 
a 2-in. diameter shaft rotates in a complete bearing 
which can be lined with any desired material, and the 
bearing is pulled down on to the shaft by a lever 
system that is actuated by means of an oil diaphragm- 
type dynamometer, the load being recorded by a 
recording pressure gauge in communication with the 
dynamometer. The friction between the rotating 
shaft and the bearing creates a torque in the housing 
containing the bearing, this torque acting through a 
lever system upon a second oil diaphragm-type dyna- 
mometer, which is coupled to a recording pressure 
gauge, the latter consequently automatically recording 
any change in friction. Oil can be supplied at anydesired 
pressure and temperature to the bearing and the 
temperature close to the bearing surface can be obtained 
by a thermometer or by thermocouples. The shaft 
can be driven at any desired speed. 

The main tests were made at three different speeds, 








* Paper read before the Association of Metal Sprayers, 
at Manchester, on Wednesday, October 20, 1937. 
Abridged. 





namely, 445 ft., 261 ft., and 27 ft. per minute, under 
various loads, the coefficient of friction at each load 
being recorded; lubrication was with a straight 
mineral oil for one series of tests and with the same oil 
to which 0-2 per cent. of Acheson’s colloidal graphite 
had been added. In the first place the hardened and 
ground steel] shafts (having the following percentage 
composition: 0-9 to 1-1 carbon, 0-1 to 0-35 silicon, 
0-3 to 0-7 manganese, 0-05 maximum each sulphur 
and phosphorus, and 1-2 to 1-6 chromium) were run 
in the white-metal bearings (87 per cent. tin, 10 per cent. 
antimony, 3 per cent. copper) at 445 ft. per minute 
under a load of 300 lb. per square inch, for 10 hours 
with a plain oil, to condition the surfaces. The tests 
were afterwards carried out at the various speeds and 
loads; then 0-2 per cent. of colloidal graphite was added 
to the oil, a conditioning run of 10 hours at the 445 ft. 
per minute and 300-lb load given, and then the friction 
obtained at the various loads and speeds as before. 
Using a sprayed-steel shaft (0-12 per cent. carbon, 
0-024 per cent. sulphur, 0-018 per cent. phosphorous, 
0-43 per cent. manganese) in a similar white-metal 
bearing, a similar procedure was followed to obtain 
the coefficients of friction. 

The most striking result obtained in these tests is 
the difference in seizure load at the 445 ft.speed. The 
ordinary steel shaft, with plain oil, seized at 900 Ib. 
per square inch load, and in a second test at 1,000 Ib., 
while the addition of graphite to the oil raised the 
seizure load to 1,300 lb. The sprayed-steel shaft, 
with plain oil and colloidal-graphited oil, ran quite 
successfully at 2,000 Ib. per square inch load, the 
maximum that could be applied in this test. In 
another test (using a different mineral oil) the ordinary 
steel seized at 650 Ib. to 750 Ib., and the sprayed steel 
at 2,540 lb. to 2,750 Ib., or at four times the load. The 
coefficient of friction of the sprayed steel was found 
to be lower than that of the ordinary steel at all loads 
(except below 400 lb. at 261 ft. per minute) by amounts 
varying from 5 per cent. to 30 per cent., while the 
addition of the colloidal graphite to the oil still further 
reduced the coefficient by similar amounts. The 
clearance, on the diameter, for the bearings used in 
these tests was 0-002 in., and the bearings were circular 
and parallel to within 0-00025 in. 

In 1928 a test was carried out at the National 
Physical Laboratory in which it was found that a shaft 
rotating in a Hoyts No. 11 white-metal bearing at 
264 ft. per minute under a load of 230 lb. per square 
inch, seized on an average 36 minutes after the oil 
supply had been discontinued, but only after 26} hours 
when the oil used during the running had been 
graphited. It is considered that this form of test, in 
which the oil supply is cut off, is of great importance, 
for when we consider the conditions in a machine or 
engine we realise that, at times, such as at starting or 
when the oil supply is low, bearings must run almost 
without lubrication. Consequently it was decided to 
duplicate the National Physical Laboratory tests using 
both plain and graphited oils and hardened-steel and 
sprayed-steel shafts. The results were more than 
satisfactory from the point of view of the sprayed-metal 
shafts. 

The first tests were run on the hardened-stee] shafts 
using plain and graphited oils running at 261 ft. per 
minute under 300-lb. load. Three tests were made 
with the plain oil, seizure taking place in the three 
tests after the oil had been cut off for 3 hours, 24 hours, 
and 2} hours. The bearing lubricated with colloidal. 
graphited oil (a similar plain oil graphited) ran for 
1814 hours after the oil supply had been cut off, when 
the test was terminated, though there was not the 
slightest rise in friction or in temperature during the 
last 160 hours. The first 9 hours run was followed 
by an 84 hours’ rest, but after this, running was 
continued night and day. In all these tests it was 
noticed that just after the oil supply had been cut off 
the coefficient of friction dropped slightly and then 
gradually rose again to a figure at which it kept constant 
until seizure was imminent, when it began to rise again. 

The tests were now carried out on the sprayed-steel 
shafts running in white-metal bearings. Unlike the 
hardened-steel shaft which seized in about 3 hours 
after the plain-oil supply had been cut off, the sprayed- 
steel shaft ran for 224 hours after the oil supply had 
been cut off before seizure took place, and then it was 
much more gradual. Moreover, after an hour’s rest it 
ran again for another 3 hours before seizing again. In 
a test now proceeding, a sprayed steel-shaft has run 
for over 190 hours after the graphited-oil supply had 
been cut off without any signs of seizure. 

Tests on Crankshafts—Despite the increased load 
capacity and reduced friction of the sprayed metal in 
the laboratory tests, it was thought that the sprayed 
metal might not stand up under conditions such as 
exist in an engine where loads are erratic and pulsating, 
so tests were carried out on crankshafts from 22 different 
engines, of which five were. private-car engines, four 
commercial-vehicle engines, five petrol-omnibus engines, 
and eight Diesel-omnibus engines. The private-car 
engines were run mainly on long-distance work, and the 
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commercial-vehicle engines on the carrying of stone 
from quarries to local authorities, en journeys of 
from 50 miles to 200 miles. Of the petrol-’bus engines, 
two were engaged on town work within a four-mile 
radius, with stops at about every } mile. The other 
three petrol-’buses were engaged on 200-mile journeys, 
with stops every 50 miles. Of the Diesel-’bus engines, 
five were engaged on town work of the same type as 
the two petrol-’bus engines, and three on the 200-mile 
journey work. 

The crankshafts were reduced on half the journals 
to about } in. below size, built up by metal spraying 
with steel, and finished to size, this giving a sprayed- 
metal thickness of about %& in. One crankshaft from 


each class of engine was given a thickness of sprayed | 


metal of only * in. Checks of the wear on the metal- 
sprayed journals and on the ordinary journals were 
made over running periods of 1,000, 5,000, 10,000 and 
15,000 miles, and in no case did the wear on the sprayed 
journals exceed that on the ordinary journals. The 
difference in the thickness of metal spraying of from 
* in. to & in. appeared to have no influence on the 
wear, On the private-car engines, commercial-vehicle 
engines and petrol-’bus engines, the wear on the metal- 
sprayed journals was, on an average, 15 per cent. less 
than on ordinary journals, the vehicles used for the 
greatest stop-and-start work showing the metal-sprayed 
surfaces up to greatest advantage. In the Diesel-’bus 
engines the wear on the metal-sprayed journals was but 
50 per cent. of that on the plain journals. 

The most remarkable effect of the metal-sprayed 
journals was that the wear on the contacting bearings 
was much less than on those contacting with the plain 
journals. The wear was 40 per cent. less on an average, 
and 55 per cent. less in the Diesel engines. One of the 
petrol long-distance "bus engines seized on a journey, 
owing to failure of the oil pump. When the engine 
was taken down it was found that the bearings, in 
contact with the plain journals, had all scored and run 
badly, whereas the bearings in contact with the 
aprayed-steel bearings were perfect, except for one in 
which the white metal had flaked slightly away owing 
to bad tinning of the shell. 

Theories of Lubrication. - Before we can appreciate the 
reason behind the experimental and test results just 
given we must consider the action of lubrication and 
the nature of metal surfaces, including metal-sprayed 
surfaces, for it is obvious that the difference in the 


results must be due to some difference in the nature | 


of the surfaces. When we view a normal bearing or 
journal surface under the microscope we realise that 
the surface, though perhaps smooth to the naked eye, 
is really composed of hills and valleys of a size that 
varies with the finishing process. Unfortunately a 
microscope does not enable the exact depth or shape 
of these roughnesses to be gauged, but it is now possible 
with an instrument known as the Contorograph 
to obtain records reproducing on a magnified scale the 
shape of the roughness of surfaces, provided that the 
roughness exceeds one millionth of an inch in depth, 
which the limit of accuracy of the appliance. 
For a detailed description of the instrument and of 
the technique of the measurement of surface roughness 
reference should be made to the Journal of the 
Institution of Production Engineers.* 

The Coutorograph consists of a fine-pointed tracer 
which is passed over the surface to be tested and in 
doing so rises and falls in the roughnesses, thereby 
oscillating a lever to which is attached a mirror. A 
beam of light is reflected by the mirror on to a sensitised 
tilm, the oscillation of the mirror and so the rise and 


is 


fall of the tracer point in this way being recorded. | 


Contorograms produced with the aid of the instrument 
reveal that instead of two perfectly smooth surfaces 
being separated by a complete oil film, we have rather 
two file-like surfaces rubbing against one another at 
times of scanty lubrication or of low-pressure feed. 
Unless very viscous or colloidal-graphited oil is used, 
the peaks of the roughnesses are bound to rub harshly 
against one another. As a result of numerous experi- 
ments, the author found that the smoother the bearing 
surfaces the less would be the initial wear, and as a 
result of this he expressed the opinion that the best 
surface for bearing surfaces, cylinder surfaces and all 
rubbing surfaces was the smoothest surface that could 
be produced, and this opinion has since been reiterated 
by other writers. At this time the author had not 
investigated either a very fine matt finish which one 
might compare with frosted glass, or a 
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after continued running, the relation was reversed 
Measuring the wear by loss of weight as well as by 
reduction in size, revealed that the sprayed steel being 
slightly porous, compressed very slightly at the 


| 
honeycomb from this as centre. By means of the 
Contorograph it was found that this etched appearance 
was really composed of a network of saucer-shaped 
depressions which varied in proportions and size 
according to the material of the surface and to a lesser | beginning of the running, this later ceasing. 
degree upon the speed and upon the viscosity of the| The use of sprayed white metal offers interest, but 
oil. With white metal in which the duplex structure | as yet the author has not collected sufficient data to 
was most prominent it was found that the etching was | give any recommendations on this subject. Sprayed 
more rapidly formed and most distinct. A typical size | bronze, on the other hand, has shown quite satisfactory 
of the saucer-shaped depressions was 0-000010 in. | results as a bearing metal, though in the spraying of 
deep, 0-000050 in. long at right angles to the axis of | bronze or other bearing metals on thin shells liable to 


the bearing, and 0 -000030 in. wide. 


At first it was not clear how this etching took place, | 
the possibility of chemical action having been elimi- 
nated, until it was realised that as mentioned the 
etching always spread out from minute surface defects. 
To investigate the effect of such a minute defect in a} 
surface upon the oil flow, an apparatus consisting of | 
a tube of oblong section, composed of four pieces of | 
glass into which the specimen could be placed, was 
developed. Oil under pressure was admitted so that 
it would flow over the surface of the test specimen. 
Artificial surface defects were made in the soft white- 
metal surface of the specimen to create the effect of 
a surface defect in a bearing surface, and so that the 
oil flow could be observed a dye was introduced through 
a fine capillary tube. By this means it was found that 
a defect in a surface causes the formation of a local oil 
swirl. The mild abrasive action of the oil causes this 
oil swirl to gouge out a small depression raising slightly 
the material round the edge of the depression. This 
raised metal would then appear to act as another surface 
defect, aad this, combined with the first swirl or 
turbulence, forms a second swirl, which proceeds to 
gouge out a second depression, and this action spreading, 
the whole surface ultimately becomes covered with the | 
little saucer-shaped depressions. This building up of 
the depressions was actually watched in the apparatus 
described, but it was found necessary to mix a very fine 
abrasive with the oil to speed up the action. 

When a number of depressions had been formed, the | 
general oil film passed over the little local oil swirls | 
which appeared to act as oil rollers creating apparently | 
little resistance to the flow of the oil. Careful observa- 
tions of the coefficient of friction of mirror finished 
bearings running under light loads, showed that the 
coefficient very gradually dropped to the level coinciding 
with the complete formation of the matt finish. After 
a brief run under a heavier load the matt finish was | 
destroyed by a polishing action, and it was found that | 
the friction was higher than had previously been the | 
ease when the light load was returned to, the lower 
friction obtaining again when the matt surface had 
reformed. 

From this it would appear that the matt finish is the 
most efficient, but unfortunately the action of heavy 
loads is to polish out this finish unless a white metal 
of distinct duplex structure is used, when it is better 
preserved, or unless a colloidal-graphited oil is uced 
when the polishing action is lessened. A surface which 
would be homogeneous enough to be free from large 
surface defects, but of such a nature that it would 
resist the formation of a perfectly polished level surface 
would appear to be ideal for then the matt finish would 
be preserved independent of load. 

The Porosity of Metal Spraying.—vVarious anodised 
and other finishes are available which present a certain | 
depth of porous surface, but steel-sprayed surfaces, by 
reason of the nature of their formation, are highly but | 
finely porous, the structure being of the nature of a pile | 
of flakes or tiles entwined together. Contorograms of | 
a lapped steel-sprayed surface show that the surface is | 
one mass of small pits, and continued lapping or polish- | 
ing fails to remove them, but merely reveals fresh 
ones as the old disappear. The pores are so close 
together that they must be interconnected, so that the 
sprayed steel is in effect a fine sponge. From the | 
analysis just made the metal-sprayed surface should | 
have a low coefficient of friction and preserve the matt 
finish. The tests already described confirm this first 
point and observations of metal-sprayed journals after 
running confirm the latter point. 

Another advantage of the matt finish is that it holds 
a certain amount of oil which is of great benefit during | 
starting of motion before the complete oil film has | 
formed, and at times of extreme pressure when a normal | 
oil film is liable to become very thin. It is for this 
reason that the metal-sprayed shafts dealt with in the | 





| be distorted great care should be taken to get a really 
firm bond with the parent metal. In conclusion, th 
author would say that for most bearing purposes 
metal-sprayed journals are superior to ordinary steel 
journals, and the incorporation therefore of such 
journals in standard new products, such as machines or 
engines, is worthy of every consideration, and certain], 
the building up of worn bearing parts by this proces- 
need cause no doubt as to the technical suitability of 
the process. 








REVOLVING COAL DISTRIBUTOR 
AT CLEVELAND COKE-OVEN PLANT. 


In our description of the coke-oven and by-product 
recovery plant, constructed at the Cleveland Works, 
South Bank, Middlesbrough, of Messrs. Dorman, Long 
and Company, Limited. by Messrs. Simon-Carves, 
Limited, Cheadle Heath, Stockport, we referred briefly, 
on page 38 ante, to the revolving distributing belt- 
conveyor installation working at the top of the 4,500-ton 
reinforced-concrete coal service bunker, and seen in 
Fig. 11, on page 44. Through the courtesy of Messrs. 
Simon-Carves, we are now in a position to give 
drawings of this conveyor installation, in Figs. | 
to 4, on Plate XLVI, and also some additiona/ 
details regarding its construction and working. As 
already stated in our previous article, the purpose of 
the installation is to provide even distribution of coal 
over the whole area of the bunker. This method ot 
distribution has another advantage, namely, that it 
prevents segregation of the larger particles of crushed 
coal at the sides of the bunker, as is usually the case 
when this is fed from one point. The revolving di-- 
tributor, as will be clear from Figs. 1 and 2, consists of 
two belt conveyors running in opposite directions, the 
whole structure, which is supported on a central pivot 
carried on concrete beams forming part of the service 
bunker, rotating on the circular track provided. The 
blended and crushed coal is brought to the top of the 
service bunker by an inclined belt conveyor, and is 
discharged into the central breeches chute, shown 
in Figs. 1 and 4, at the rate of 280 tons perhour. The 
chute is provided with four outlets, two of which 
discharge on to the two belt conveyors, and the remait 
ing two into the centre of the bunker. Movable plough- 
are provided on each of the two belt conveyors, and the~: 
can be adjusted so that a portion or the whole of the 
coal can be discharged at any point within the length 
of the travel of the ploughs, this being indicated in 
Fig. 1. The coal not removed by the ploughs is 
discharged at the ends of the two conveyors. 

The conveyors are driven through worm-reducing 
gearing by means of the 7}-h.p. totally-enclosed 
electric motor seen on the left in Fig. 1, while the 
slewing motion is transmitted to the distributor frame 
by means of bevel gearing incorporating friction 
clutches. Reversing mechanism is provided on the 
revolving frame, as shown in Fig. 3, this being operated 
by adjustable trips, in order to enable a variable arc ot 
rotation to be obtained. The angle of maximum travel 
of the distributor is indicated by the chain-dotted lines 
in Fig. 2. The control gear for the motor is mounted 
on the revolving frame, and the cables are taken from 
a dust-proof current-collector gear which is incorporated 
with the central pivot. The incoming cables are 
brought to the centre of the bunker and connected to 
this collector gear. The entire installation is fully 
automatic in operation, and to secure the best condi- 
tions for filling the bunker it is only necessary to adjust 
the position of the ploughs from time to time. 

The housing in which the distributor is accommo- 
dated has reinforced-concrete walls, steel roof trusses 
and purlins, the latter being covered with corrugated 
asbestos sheeting. A glazed lantern is provided, which 
gives ample light. As already stated in our previous 


porous finish | earlier part of this paper withstood loads far in excess | description of the Cleveland plant, access to the 


such as sprayed metal, otherwise this remark would | of those of the hardened-steel shafts, and ran for longer | revolving distributor is provided by an electrically - 


not have been made. 

Numerous tests were made on bearing surfaces that 
had been lapped to a mirror finish, when it was found 
that if run at high speeds and light loads the surfaces, 
instead of retaining this polish, took on a matt or 
etched appearance. 





| 


It was found by examining the | were 4 in. thick. 


periods without oil, and in the case of the engine in 
which the oil supply failed did not seize as did the | 
plain journals. Some specimens of sprayed metal | 
submerged im this oil for 50 hours were found to! 
absorb 10 per cent. by bulk of oil. The specimens | 
Such absorbed oil accounts for the | 


bearing surfaces at short intervals in running that this | continued running for 224 hours after the oil supply | 
etched appearance developed at first in the vicinity of | had heen cut off. 


# small surface defect and then spread out like a growing 
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— | it was found that this w 


| 


In measuring the wear after short running periods | 
as slightly greater on the metal- | 
sprayed surfaces than on the harde ed steel but that, 


operated lift running from the ground level to the full 
height of the bunker. This is designed to carry 2 
maximum load of two tons, so that spare parts, motors, 
and equipment can be taken up when desired. Along 
side the lift well, a concrete stairway is provided. 








InxtuminaTiInG Enoueerinc Socrety.—To afford 
opportunities for the discussion of the artistic side o 
lighting, the Illuminating Engineering Society ha-« 
formed a new section dealing with decorative lighting 
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SCIENTIFIC ACTIVITIES OF THE length of 100 cm. These are probably the largest of | seemed probable that the optical glass works would 


LATE HON. SIR CHARLES 
PARSONS, O.M., F.R.S.* 

By Geratp Sroney, D.Sc., M.I.E.E., F.R.S. 
(Concluded from page 696.) 

The Manufacture of Curved Mirrors. 
Parsons became interested in searchlight reflectors, 
and realised that these should be figured to a parabolic 
form if the highest efficiency was to be attained. At 
that time only spherical mirrors were made in England 
for searchlight work, and with these the production of a 


parallel beam of light was theoretically impossible on | 


account of aberration. In France, the Mangin mirror 


had been developed, which was in many ways an im- | 
provement, though far from perfect. The reflecting | 





Fic. 16. 


|on the back of the glass. 


About 1886 


The reflecting 
surface consists of pure silver deposited chemically 
This is strengthened by a 
layer of electrolytically deposited copper, and further 
protection is given by a coat of special] heat-resisting 
paint. For military and naval purposes the back 
of the mirror is often covered by a closely applied layer 
of sheet lead, held in place by wire netting strained 
over it. Such mirrors are particularly resistant to 


damage by oil fumes or noxious gases, and will still | 
remain serviceable, even after being pierced by a} 


rifle bullet. 
Mirrors with double curvature, the vertical section 
being parabolic and the horizontal section hyperbolic, 
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surface was still spherical, but the glass of the mirror 


was made thicker at the circumference than at the 
entre. This had the effect of correcting the spherical 
aberration, but the mirrors were heavy, liable to be 
fractured by the heat of the arc, and were also expen- 
sive. Somewhere about the same time, the Schuckert 
firm in Germany succeeded in producing the desired 
parabolic form by grinding, but it occurred to Parsons 
that the cheapest and most practical method would be 
to bend a sheet of plate glass to parabolic form. He 
therefore devised a process of bending the glass when 
1ot in an accurately figured cast iron mould, and his 
original methods are used to-day with very little 
ilteration. 

When Parsons commenced making searchlight reflec- 
tors, the standard sizes in use by the Admiralty were 
2Uin. and 24 in. in diameter, with foca] lengths of 16 in. 
and 174 in. He was able, by means of his process, 
to produce such mirrors of the necessary optical 
accuracy at less than half the cost of the Mangin and 
Schuckert mirrors. During the war, production greatly 
increased, the demand being mostly for mirrors from 
i2 in. to 60 in. diameter, and at the present time the 
output amounts to several hundred mir-ors per month 
ior searchlights and other purposes. Parabolic mirrors 
have been made up to 220-cm. diameter, with a focal 

* Second Parsons Memorial Lecture delivered before 
the Institution of Electrical Engineers, on Thursday, 
November 25, 1937. Abridged. 








These 


were made by Parsons in very early days. 
produce a flat diverting beam of light, and were first 
used by vessels navigating the Suez Canal to light up 


the buoys on each side of the fairway. They were 
20 in. in diameter with a focal length of 10}in., and gave 
a flat beam with a divergence of 12 deg. By their use, 
the necessity for the employment of a diverging lens 
was obviated. Subsequently, these double curvature 
mirrors were made in halves hinged, so that either a 
single beam of 12 deg. divergence could be obtained, 
or two beams of 6 deg. divergence, separated by a dark 
space. The object of this type of mirror was to avoid 
dazzling the pilot of an oncoming vessel, while main- 
taining the light on the buoys at the side of the canal. 
In another type of double-curvature mirror devised by 
Parsons, the vertical section is parabolic, and the 
horizontal section elliptical. Mirrors of this kind 
project a beam which first converges to a vertical line, 
and subsequently diverges. They have been supplied 
in large quantities for military searchlights, as the 
beam can be made to pass through a narrow loop-hole 
and diverge beyond it. The searchlight may be thus 
almost completely protected from injury by rifle fire. 

Optical Glass and / elescopes.—Before the war there 
was only one works in this country making optical 
glass. When war broke out the situation was serious, 
and to render the nation independent of foreign supplies 
the Government made arrangements for the establish- 
ment of an optical glass works near Derby. After the 
war was over and the post-war slump had begun, it 


A | their kind in the world, and their accuracy is such that | be shut down, and a valuable asset thus lost to the 
“"* | the focal lengths of the various zones do not differ} country. Parsons therefore stepped into the breach, 
| by more than a very few millimetres. 


| and he purchased the factory in 1921. He at once set 
about improving the processes of manufacture. The 
old method was to melt the glass in a pot, and much 
glass was lost by the breakage of the pots. Moreover, 
when this did not happen, wastage was caused by the 
practice of allowing the glass to cool in the pot, and it 
| was broken into pieces which afterwards had to be 
moulded. Parsons introduced new methods of heating 
the pots, and also improved the method of stirring the 
molten glass. Furthermore, instead of allowing the 
melt to cool in the pot he caused it to be run into a 
| mould and taken direct to the annealing furnace, to 
|which he made many improvements. It was thus 
possible for him to make perfect discs of optical glass up 
| to 72 in. in diameter and 7 in. thick, and to produce 
them in glasses having various properties. There were 
indeed about 100 different kinds of glass made at Derby. 
By his public-spirited action Parsons saved the factory, 
and contributed greatly to the reputation which 
English optical glass now enjoys, but he made no money 
by it. It is said indeed that this enterprise cost him 
60,0001. After his death the factory was taken over 
by Messrs. Chance Brothers of Birmingham. 

Parsons was equally enterprising in his acquisition 
of the optical works of Sir Howard Grubb in 1925. 
| These works, which had been moved from Dublin to 
| St. Albans during the war, were threatened with 
|closure. Parsons acquired them, and formed a new 
| firm, Sir Howard Grubb Parsons and Company, to 
| continue their activities. This he established in new 
buildings at Walker Gate, close to the Heaton Works. 
Here the manufacture of large astronomical telescopes 
and other apparatus for which Sir Howard Grubb’s 
works had been famous, is carried on with the greatest 
success. Some important telescopes have been built 
at Walker Gate, the largest being an instrument with 
a diameter of 74 in., recently erected at Toronto. This 
is at present the largest telescope in the British Empire, 
| and the largest but one in the world, though another 
| of the same diameter is now being built by Sir Howard 
Grubb, Parsons and Company for Pretoria. Another 
|of Parsons’ enterprises in connection with optical 
matters, was the acquisition, in 1921, of a controlling 
interest in the firm of Messrs. Ross, Limited, of Clapham 
| Common. 

The Manufacture of Diamonds..—The question of the 
origin of diamonds always had a fascination for Parsons, 
and it was probably about 1886 that he made his first 
experiments with a view to making diamonds arti- 
ficially. His plan then was to try and melt carbon 
under a very high pressure, by means of an electric 
|are in conjunction with a hydraulic press. He also 
tried crystallising carbon by the solidification of molten 

iron, but the results of his experiments were negative. 
He returned to the problem about 1906 and put up a 
special building in the Heaton Works to house a 2,500- 
ton hydraulic press, and a storage battery capable of 
giving 50,000 amperes. Most of his experiments in 
melting carbon were carried out at pressures from 30 
| tons to 50 tons per square inch, but in some instances 
75 tons per square inch was reached. Currents up to 
50,000 amperes were normally employed, although 
80,000 amperes were sometimes obtained by short 
| circuiting. However, as the result of several hundreds 
of experiments designed to melt or vaporise carbon 
under pressure, there was never more than a suspicion 
of crystallised carbon in the residue, and even so it was 
almost certainly not pure carbon, but some form of 
carbide. Parsons also installed an air-pump and 
carried out experiments under vacuum, but with no 
better result. The same has to be said of a series of 
experiments in which a rifle bullet was fired through 
the vaporised carbon of an are into a hole in a block 
of steel. By this means he could apply a momentary 
pressure of some 2,000 tons per square inch on carbon 
initially near its melting point and raised greatly in 
temperature by adiabatic compression. Parsons spent 
something like 20,0001. on these and other experiments 
in the manufacture of diamonds. 

During the experiments on the production of 
diamonds by means of high pressure, it was observed 
that in many instances considerable volumetric com- 
pressions of liquids were obtained and as the apparatus, 
with its 2,500 ton press, seemed suitable, it was decided 
to make measurements of the compressibility of liquids 
at higher pressures than had previously been attempted. 
Many previous investigators had made tests of com- 
pressibility, notably Amagat, who determined the 
coefficients of compressibility of water and ether up to 
3,000 atmospheres. Parsons determined to extend 
the range, and secure data up to about 40 tons per 
square inch, or double the pressure reached by Amagat. 
The work was commenced about 1908 and continued 
for three years. The principal part of the apparatus 
was a steel mould of 12 in. external diameter, with a 
4-in. hole in which the plunger worked. The metal 
was 40-ton gun steel. The compression of the plunger 
and packing, and the expansion of the mould were 
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determined by first making tests with 2,000 c.c. of 
water in the mould, and then with 1,000 c.c. and a 
steel cylinder of equal volume. The effect of friction 
was eliminated by taking readings with rising and falling 
pressures. A pressure of 6,000 atmospheres or nearly 
40 tons per square inch reduced the volume of 2,000 c.c. 
of water at 18 deg. C. to 1,700 c.c. Nearly the same 
reduction of volume was obtained with heavy cylinder 
oil, having a density of 0-89 at 20 deg. C 

The volume after the release of the pressure was 
compared with the initial volume, and was found to 
be slightly less, although there were no signs of any 
leakage. The reduction of volume could be accounted 
for by the fall of temperature due to the adiabatic 
expansion of the liquid. By the use of an accumulator, 
the pressure could be put on and released rapidly, and 
by quickly removing the ram head it was possible to 
insert a sensitive thermometer immediately after the 
release of the pressure. All attempts to determine the 
temperature under high pressure by electrical means 
were unsatisfactory. Using the thermometer method, 
it was found that when water having a volume of 
870 c.c. at 40 deg. C. under a pressure of 4,550 atmo 
spheres, was allowed to expand adiabatically to atmo- 
spheric pressure, its volume increased to 1,000 c.c. and 
its temperature fell simultaneously to 27 deg. C. The 
increase of volume was thus 130 c.c. and the fall of 
temperature 13 deg. C. As the external work done 
ean only account for part of the drop in temperature, 
the disappearance of energy is equivalent to the work 
that would be done by the expansion of the water 


against an internal tensional force averaging 2,150 
atmospheres. 
Flying Machines.—In 1893, Parsons was experi 


menting with a model steam engine, the cylinder of 
which was placed inside the boiler to prevent conden- 
sation. The results seemed so good that he made an 
engine and attached it to a helicopter, to see whether 
the engine could lift itself into the air. The machine, 
which is shown in Fig. 16, proved able to lift itself 
several yards off the ground. The boiler, which was 
34 in. diameter, 14 in. long, and only from 0-01 in. to 
0-016 in. thick, was turned from a steel bar. The 
eylinder which was single-acting with a bore of 1} in. 
and a stroke of 2 in., was machined in a similar way. 
It was provided with a piston valve {, in. in diameter, 
which cut off steam at three-quarter stroke, and was 
arranged inside the boiler. The total weight of the 
engine was 1} Ib., including 3 oz. of spirits of wine. 
The latter was evaporated in the boiler, and after 
passing through the engine was burnt under the boiler. 
Under these conditions evaporation took place with 
great rapidity, a rate equivalent to 120 lb. per square 
foot per hour being obtained. At 1,200 r.p.m. the 
engine developed } h.p. The boiler pressure was about 
50 Ib. per square inch. 

After the success of the first experiments the machine 
was rebuilt, as a monoplane, with a framework of 
cane, and a tail. The wings had a span of 11 ft., the 
total supporting area was 22 sq. ft., and the total 
weight 34 lb. The machine flew about 80 yards, and 
rose to a height of about 20 ft. Fic. 17 shows it in 
flight. It is a great pity that there is no photograph 
of it standing, and nothing is now known about the 
details of its construction. As it had no landing 
carriage, repairs were always necessary after a flight. 
The same engine was afterwards fitted into a carriage 
with wire wheels, called *‘The Spider,” which ran 
about the lawn at a great rate. A photograph of 

The Spider ” is reproduced in Fig. 18. 

The Auxetophone.—About the year 1902 
phonographs and gramophones were becoming popular, 
Parsons realised that their reproduction of sound was 
far from satisfactory. The reason for this was seen 
to be that the diaphragms and sound-boxes were 
imposing their own characteristics on the sound waves. 
He therefore decided to make a reproducer worked by 
compressed air known later as the Auxetophone, by 
which the sound-waves should be generated more in 
vccordance with the action of an organ pipe than with 
that of a telephone receiver. The essential feature of 
his idea was to form the sound by causing the needle | 
of the gramophone to operate a valve, which should 
control the emission of the air in exact accordance with 
the grooves of the record. The valve would thus be 
the mechanical equiv lent of the vocal chords in the 
human throat. Parsons commenced by making 
experiments on the tlow of air through small orifices, 
und discovered, among other things, that for openings 
of less than 0-001 in. the viscosity of the air altered 
the characteristics of the flow. He saw the necessity 
ot having a very light valve with a large lip area and 
s small movement, in order to reduce the acceleration 
forces to the minimum, 

Although this was a period of intense development 
of the turbine and turbo-machinery in general, Parsons 
began to devote most of his leisure to the new problem 
he had set himself to solve At first the models were 
erude, made from tobacco tins, watch-springs, pieces 
xf bone, indiarubber bands, and indeed anything at 
hand that could made to serve. Sealing-wax was 


when 


he 
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largely used in their construction, for Parsons had a 
great belief in this substance for experimental work, 
and could do wonders with it. Later he procured a 
complete set of watchmaker’s tools, and, being an 
excellent workman, he produced valves of which any 
instrument maker might have been proud. Valves of 
the grid-iron, slide-valve and piston type were all 
tried and rejected, as they were found liable to stick 
from particles of dust, even when the air was filtered. 
Furthermore, if fitted loosely enough to give free 
motion, the leakage was so great that the air discharged 
was no longer proportional to the movement of the 
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loudest notes, the valve should not touch the 
for otherwise * blasting ” occurred. 

The valve, complete with its box, was mounted on a 
right-angled Tee-piece at the end of a tapered tubula: 
arm which was pivoted to the horn. A balance weighi 
was provided to reduce the pressure of the needle o: 
the record. The Tee-piece gave a sharp right-angle:! 
turn to the sound path, and this, aided by an adjustabl: 
hollow plunger filled with cotton wool, acted as a: 
additional scratch filler and suppressed unpleasant 
harmonies. Such a valve, made thirty-five years agu 
reproduced sound with a volume and quality which 
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valve, and the quality of the sound was therefore 
impaired. The type of valve finally adopted is shown 
in Figs. 19 and 20. The moving part was a flat comb 
of magnalium, the tongues B of which were arranged 
each to cover, with a very small overlap, a corre- 


sponding number of rectangular openings in the metal | 


seating A. The dimensions of the valve were only $ in. 
by } in., but the length of lip was as much as 13 in. 
Air at a pressure of about 2 lb. per square inch was 
supplied by a pump having a capacity of about 5 cub. ft. 
per minute. The pump delivered the air through a 
flexible tube to the wind box, where it was filtered 
through gauze and cotton wool, before passing to the 
valve. The latter was mounted rotationally on a pair 
of torsion-springs in such a manner as to move in a 
direction substantially normal to its seating. It was 
operated indirectly from a similarly mounted member, 
which carried the gramophone needle, the connection 
between the two being a piece of wire passing loosely 
through holes in each. The wire was surrounded by a 
viscous liquid, consisting generally of bicycle tyre 
cement and oil, which served to eliminate the scratching 
noises that were liable to occur with the records of that 
time. A spring, controlled by a piston in a cylinder 
connected to the wind-box enabled the closeness of the 
valve to its seat to be adjusted. This adjustment was 
important. it was essential that, even with the 
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have only recently been equalled by wireless loud- 
speakers and electric gramophones. Parsons often 
used to operate an Auxetophone on the terrace at 
Hollyn Hall, and it could be heard all over the village 
half a mile away. 

When patents were applied for, in 1903, it was 
discovered that the late Horace Short had already 
patented a valve working on a similar principle 
Parsons purchased Short’s patents, and engaged Short 
to develop the Auxetophone at Heaton Works. After 
a time the patent for the use of the valve on a gramo- 
phone was sold to His Master’s Voice Company, and 
the next object was to apply it to the amplification 
of the sound of musical instruments. This aim was 
successfully achieved in the case of the ‘cello and the 
double-bass fiddle, but the apparatus was too cumber- 
some for its convenient use with an ordinary violin. 
*Cellos and double-bass fiddles fitted with Auxetophones 
were used with success in Sir Henry Wood’s orchestra 
at the Queen’s Hall in 1906, but then had to be given 
up as the musicians objected to one instrument doing 
the work of four or five. So far as the gramophones 
were concerned, the Auxetophone never came into 
general use, largely on account of the cost and the 
necessity of a motor and air pump to supply the air, 
and also because it needed more attention, in the way 
of taking apart and cleaning, than the average user 
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was likely to give it. No matter how carefully the 
air was filtered, there was always dust which had to be 
cleaned out at times. It might have had a future for 
cinematograph work, but by the time this had become 
a possibility the patents had expired and all chance of 
a monopoly which would have justified further expen- 
diture on development, had gone. About fifteen years 
ago, when broadcasting commenced, the Auxetophone 
was used in conjunction with a Brown telephone, and 
gave results superior to the loud-speakers of that day, 
but the development of moving-coil loud-speakers put 
an end to prospects in that direction. 








THE SAFETY IN MINES 
RESEARCH BOARD. 


Ir is probably no exaggeration to say that the pros- 
perity of the mining industry is dependent upon the 
health, safety, and welfare of the mine worker. Any- 
thing that can be done to improve the conditions under 
which the miner carries out his arduous task, is, 
therefore, not only for the advancement and _ better- 
ment of the industry as a whole, but also in the interest 
of the community at large. The 15th Annual Report 
of the Safety in Mines Research Board* testifies not 
only to the useful work being accomplished by this 
organisation, but also to the satisfactory progress which 
has been effected during the past year in the various 
investigations being made, all of which are directly 
or indirectly connected with the prevention of acci- 
dents and sickness in mines. 

In the coal-dust explosion investigations, carried out 
under the direction of the Board, another series of 
tests has been made in the 4-ft. gallery at Buxton, to 
check the figures given in a previous report regarding 
the relative efficacies of certain unusual incombustible 
dusts as suppressors of coal dust explosions. Potassium 
chloride and sodium chloride had been shown to be 
five times as effective as fuller’s earth in “* neutralising ” 
a given weight of coal dust, and it was found that this 
proportion was substantially correct ; a result which 
is of practical importance and at the same time of 
scientific interest. The production of fine coal in certain 
parts of a mine may be so rapid that it is difficult to 
maintain the proportion of stone dust necessary for 
safety. In such cases the use of smaller quantities of 
a more powerful inhibitor of inflammation such as salt 
might well be an advantage. However, the use of a 
water-soluble material is only possible in atmospheres 
whose moisture content is lower than that correspond- 
ing to the vapour pressure of the saturated solution of 
the salt in water at that temperature, since in more 
humid atmospheres the salt absorbs water from the air. 
Hence, common salt can only be used as an incom- 
bustible dust when the atmosphere of the mine is not 
more than about 70 per cent. saturated with moisture. 
This point is again referred to below in connection with 
the choice of a deliquescent agent for the binding of 
floor dusts on mine roadways. Impurities in crude salt 
increase the tendency of salt to cake, which is an 
undesirable quality in a suppressor of flame. In the 
preparation of table salts this trouble is overcome by 
the addition of some such substance as calcium phos- 
phate. Tests already made indicate that it will be pos- 
sible to treat common salt so that it can be readily 
dispersed into the air and will retain this quality for 
a prolonged period of exposure to mine air. 

The question of the dispersability of dusts used for 
stone-dusting is one of importance. The efficacy of the 
stone dust in preventing coal dust explosions and their 
propagation is dependent upon sufficient of the incom- 
bustible dust being raised into the air along with the 
coal dust disturbed. In a mine roadway, however, it is 
evident that the dusts can never be perfectly mixed, 
and the problem is one, therefore, of determining the 
best conditions for making certain that sufficient in- 
combustible dust shall be raised. There must be an 
adequate quantity of stone dust and it must be in 
suitable places and in suitable condition. The pro- 
portion of stone dust to suit various types of coals has 
already been dealt with at length in previous reports 
(vide especially S.M.R.B. Paper No. 64). It should 
be widely distributed and as well mixed with the coal 
dust as possible; this is best attained in practice by 
frequent applications of the stone dust in small quan- 
tities in preference to the occasional use of large quanti- 
ties. It should be noted that stone dust on roof and sides 
is more effective than that on the floor. No stone dust 
of practical value for use in coal mines is as easily raised 
to form a cloud in air as is coal dust. Hence, unless 
the initial cause of ignition is violent, there may be a 
period during which flame is propagated by coal dust 
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ment of coal dust with stone dust. 

In the reports for 1934 and 1935, a description was 
given of a method used experimentally for laying the 
dust on the floor of a 600-yard length of return travel- 
ling road and a drift in a Yorkshire colliery. During 
the year under review this treated length has continued 
firm and in good condition. It has been watered 
occasionally when required to bind a small amount of 
fresh dust and coarse eroded material, but has received 
| no other treatment. Common salt has been tried on a 
| short length and has proved very successful. As the 
| humidity of the airway, about 80 per cent. saturation, 
| is favourable, it is proposed to treat the full length of 
| the level portion of the road in this manner. 
| Common salt can be used for binding road dusts only 
where the atmosphere is more than about 75 per cent. 
saturation. In drier atmospheres the salt no longer 
retains moisture, but crystallises and becomes dry. 
| The requirements for binding road dusts are thus in 
| such substances opposed to the characteristics necessary 
| for the prevention of inflammation of coal dust. 
| In connection with firedamp investigations, mention 
| may here be made of the automatic firedamp recorder 
| which was described in the 1933 report and also in 
detail in S.M.R.B. Paper No. 86. The original instru- 

ment which is actuated by a compressed-air motor has 

been in almost continuous use since October, 1933, in 
various collieries and has justified its design in prin- 
ciple, although certain details of construction have 
since been improved in later models. To overcome the 
disadvantage of its dependence upon a supply of com- 
pressed air, a spring-operated motor has been designed 
to provide an alternative motive power. At the Mines 
Department Testing Station an electrically-driven fire- 
damp recorder has been installed for the continuous 
monitoring of the gas mixtures used in carrying out 
routine tests on electrical apparatus and on gas de- 
tectors. The more favourable conditions under which 
the instrument could be observed than with instruments 
installed underground has made possible several im- 
provements, a notable development being the successful 
application of remote indicating and recording. A re- 
peater unit, which may be situated at any distance up 
to several miles from the master recorder, has been 
designed and tested. It produces simultaneously an 
exact duplicate of the chart of the firedamp percentages 
which is being made by the master instrument. It 
would be easy to arrange, on somewhat similar lines, 
for the instrument to operate a visible or audible 
warning at any desired place when the percentage of 
firedamp reached a pre-arranged figure. 

As an additional safeguard in the use of permitted 
explosives, “‘ sheathing ’ with sodium bicarbonate has 
been introduced, and at the end of 1936 approximately 
30 per cent. of all permitted explosives manufactured 
for use in Great Britain were sheathed. A possibility 
of increasing the safety of an unsheathed explosive has 
been indicated in the course of certain experiments made 
to determine whether the efficacy of the sheath could 
be improved. It has been found that different batches 
of the same explosive may give very different results 
under particular conditions of test. It would appear 
that the rate of detonation and the limiting charge of 
an explosive of particular chemical composition depend 
upon some property as yet undefined ; investigations 
will, therefore, now be made to determine, if possible, 
what changes have occurred, for example, by ageing, 











must be recognised as an inherent failing in the treat- | 





in any batch of explosive which is found to have an 
unusually high limiting charge when fired in the | 
presence of firedamp. A photographic method has | 
been developed for accurately determining the rate of 
detonation in a cartridge. When the explosive is fired, 
its flame is reflected on to film by a mirror revolving 
at a known high speed. The rate of detonation can 
then be calculated from the angle which the track of 
the flame makes with the horizontal. 

Interesting work has been done in connection with 
falls of ground. The experiments with models have 
provided some information on the failure of roof 
material over wide excavations, a characteristic feature 
being the formation of a triangular kind of fracture 
well within the span of the roadway. In previous tests 
after the roadway was seen to be fractured no further 
pressure was applied, consequently, the sides remained 
unbroken. The effect of further pressure was to pro- 
duce concentric side fractures, which are probably the 
counterpart of the concentric roadway fractures 
described in the Report for 1930, and seem also to be 
related to the concentric lines of sheer stress which have | 
| been observed photo-elastically when roadway loading | 
| conditions have been simulated. 
| Investigations in the Midland Counties area on the 








existing in the form of a layer on top of the stone dust. | effect of change of rate of face advance on different 
It is unlikely that flame will be propagated more than | types of roofs have indicated the advantage of higher 
vbout 200 ft. in this manner ; but this lag in the action | speeds in conditions where, with slower rates of advance, 
f even the most readily dispersable incombustible dust | the roof bed is broken for a considerable distance ahead 
of an advancing longwall face. Shale or clay (clod) roofs 
in the deeper workings are included in this category. 
As regards the effect of depth, it is generally agreed 
that the vertical pressure in undisturbed strata increase 


* Fifteenth Annual Report of the Safety in Mines| 
Research Board, 1936. London: H.M. Stationery | 
Office. Price 2s. net. 
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indicated that lateral pressure increases at an even 
greater rate; there is evidence of this in worked 
areas. The use of dynamometers for measuring the 
loads on packs has provided direct evidence of the 
effect of depth. A load of 1,180 lb. per square inch was 
recorded in North Staffordshire at a depth of 1,980 ft. 
in a 6-ft. seam at a distance of 300 ft. from a 370-yard 
wide advancing longwall face where the packed area 
was about 75 per cent. of that excavated. On the 
other hand, at a depth of 200 ft. a maximum load of 
333 Ib. per square inch was recorded in another test 
in a 3}-ft. seam where the area packed was 40 per cent. 
of that excavated, at a distance of 144 ft. from a face 
180 yards wide. A load curve plotted from the infor- 
mation obtained in the shallow working indicates how 
the weight of the main body of strata is distributed 
behind the working face and bridges across to the 
solid coal, thus explaining why depth is not the pre- 
dominating factor affecting face-prop loads. At the 
greater depth the weight was distributed over a wider 
area, the maximum pack load not having been attained 
at 300 ft. from the face. 

The capacity of the dynamometers designed for 
underground use has been increased to 3,000 lb. per 
square inch. These instruments have the disadvantage 
that it is necessary to preserve a channel in the floor 
from the instrument beneath the pack to the side of the 
roadway, to enable the readings to be taken, as they 
are based on the use of a deflecting strip, the deflection 
being measured either hy means of a microscope or a 
dial gauge. With a view to overcoming this drawback, 
experiments have been made with an electrical resis- 
tance dynamometer in which the pressure indicating 
units can be connected to the measuring unit by a 
flexible cable. Simultaneous observations with a 
number of units set at different distances from the side 
of the pack could thus be made and a better average 
value obtained for the resistance of the pack as well 
as ascertaining how this varies through the body of the 
of the pack. 

Haulage investigations have been continued in six 
districts during the year and have also been commenced 
by the Mining Institute of Scotland Safety Committee. 
Methods of reducing shock loads to which underground 
rolling-stock are subjected have received attention. An 
arrangement of spring and drawbar has been designed 
which permits of the use of a single spring to reduce 
shocks due to snatch from either end of a tub drawbar. 
Tests with this are being made with the object of 
developing a practical design. 

At Buxton, the causes of derailments are being 
studied in so far as the factors of experimental deter- 
mination allow with the aid of an experimental vehicle 
on an 8-in. model track. The model tub is capable of a 
number of independent modifications, such as weight, 
height, height of centre of gravity, length of wheelbase, 
diameter of wheel and depth of flange. The vehicle is 
propelled so as to run freely, and derailment is at 
present effected by means of a sharp double bend in the 
rails. It is thus possible to study the effects of vehi- 
cular variations on liability to derailment over a range 
of speeds, and the effect of rail curvature at given 
speeds. Speeds up to 12 miles an hour can be attained, 
which correspond to full-scale speeds of over 20 miles 
per hour and are recorded by the closing of an electric 
circuit by the vehicle when passing contact plates fixed 
at the side of the rail, thus actuating a chronograph 

yen, 

The metallurgical examination of broken and defec- 
tive haulage drawgear has been continued under the 
general supervision of Professor J. H. Andrew, and 
48 samples were examined during the year. Failure 
of gear in service has in most cases been due rather to 
the defective quality of the material than to faulty 
workmanship. Hence, it is considered that benefit 
would be derived if more general use were made of 
standard materials (B.S. Specification No. 291), or of 
the low-carbon steel containing 1-5 per cent. of man- 
ganese referred to in earlier reports. Hooks made of 
the latter material which were examined after 18 months 
use without heat treatment were found to have deterio- 
rated only very slightly, retaining almost their full 
strength. Welding is a matter of general importance 
in connection with the fabrication of drawgear, and a 
prominent feature in certain wrought-iron specimens 
was the nature of defective welds which gave rise to 
fracture during service. In one example, the surface of 
a lashing chain link showed multiple cracks due to being 
burnt during the welding operation; others showed 
the presence of irregular inclusions of slag which had 
balled up owing to an unduly high welding temperature, 
and as the result of insufficient forging during welding 
it remained in this condition instead of being drawn out 
into the fibrous form. 

The researches on wire ropes were continued at the 
Imperial College of Science and Technology under the 
executive charge of Dr. M. A. Hogan. Observations 
made during the year confirm the conclusion stated in 
previous reports that internal corrosion-fatigue is the 
commonest cause of failure of colliery winding ropes. 
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rhe fibre core has often been held responsible for corro 
sion in stranded ropes. This problem has been investi- 
gated in the laboratory and a report was published 
early in 1937 (S.M.R.B. Paper, No. 97). It was found 
that batching and impregnating oils used in core manu- 
facture do not decompose sufficiently in practice to 
cause appreciable corrosion of the wire, but serve rather 
to protect it. 


retaining their protective value until they are squeezed 
out. Internal corrosion can take place without pene- 
tration of the rope by water containing acids, &c., from 
external sources. Some fibres used for cores, manila 
in particular, contain and are liable to develop formic 
and acetic acids as a result of bacterial action ; these 
acids can corrode wire ropes in the presence of moisture 
even when oxygen is not present 

The harmful acid in raw manila fibre can be removed 
by cold water treatment, and it is considered possible 
that subsequent bacterial action might be prevented 
by treating the washed fibre with an antiseptic which 
would not corrode steel. The practicability of this still 
remains to be proved however. 

Recent investigations on capels for haulage ropes has 
emphasised the importance of suggestions made in 
previous reports and papers, especially as regards ropes 
of small diameter. In eight tests on capels on jin. to 
4 in. ropes after they had been in use from three to 
six months, breaking strengths ranging from 53 per cent. 
to 86 per cent. of the tested strength of the rope in use 
were found. Three of the capels gave strengths below 
60 per cent. and thus failed to comply with Statutory 
Regulations. 
the strands back into the rope and two by a cone of 
bent back wires. The main cause of the low breaking 
strengths was due to the use of sockets which were too 
short, being only four to five times the diameter of the 
rope, a proportion which is satisfactory when used 
with white metal, whereas the minimum satisfactory 
length for a bent back wire capel is from eight to ten 
times the diameter of the rope 








THE NEWCOMEN SOCIETY. 

Tue sixteenth Annual General Meeting of the 
Newcomen Society was held at The Institution of 
Civil Engineers on November 17. In the report of 
the Council it was stated that there had been a net 
increase in membership during the year, of 149, the 
number on the roll now standing at 576. 
50 per cent. of members were in the United States, 
where several local committees had been formed to 
further the objects of the Society. Excursions to 
places of technological interest had been made, both 
in Great Britain and the United States, and including 
three papers read at the Summer Meeting in Hereford- 
shire, 18 papers had been contributed to the T'rans- 
actions during the year. Extra Publication No. 4, 
John Smeaton’s Diary of his Journey to the Low 
Countries, 1755, was in the press. Engineer Captain 
Edgar C. Smith, 0.B.E., was elected President for the 
session 1937-38. 

After the conclusion of the business, Captain F. B. 
Ellison gave a well-illustrated lecture on “* The History 
of the Hay Railway, 1810-1864,” the site of which 
was visited by members attending the Summer Meeting 
in Herefordshire. This early railway, or tramway, was 
one of the longest constructed at the time, being over 
25 miles in extent. For many years its history had 
been lost sight of, but recently, owing mainly to the 
efforts of Captain Ellison, many old documents and 
plans had been brought to light, and some of the 
material had been discovered. The district it served 
was to the north of Hereford, and it was built mainly 
for the carriage of coal and other commodities, which 
previously had been transported by pack horses. The 
Wye not being navigable above Hereford, the tramway 
terminus was at Brecon, to which a canal had been 
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made in 1800. ‘The final plans for the tramway were | 
drawn up in 1810 by William Crossley. The scheme | 
was well supported ; by February, 1811, 47,0001. had | 
been subscribed, and in June of that year an Act of 
Parliament was obtained. Mr. Hodginson was ap- | 
pointed the engineer. An advertisement having been | 
put in the Hereford Journal for the supply of 2,000 tons | 
of “Cheltenham tram road plates of strong bodied | 
grey iron to be 50 lbs. per plate,”’ in August tenders 
were accepted from one firm for 800 tons at 61. 16s. 6d. 
per ton to be delivered at Brecon, and from another 
for 2,000 tons at 7l. 10s. at Bronllys and 6l. 19s. at 
Brecon. A little later the company advertised for 
20,000 stone blocks, not less than 6 in. thick, and 
each weighing 168 Ib., for sleepers. The price paid | 
for these was 74d. a block delivered on the line. For 
the construction of one mile of the line one contractor 
was paid 1,400/. An interesting feature was a tunnel 
about 600 yards long, the construction of which was 
entrusted to Robert Tipping, a miner, of Newnham, 
in Gloucestershire. The tunnel cost over 7,5001. The 
first section of the line, from Brecon to Hay, was 
opened in 1816, and the second section, Hay to Eardis- 
ley, in 1818, when the proprietors gave four tons of 
coal to the poor at Eardisley. The tram plates, some 
of which have been found in a good state of preserva- 
tion, were 3 ft. long, and of L-section, the width being 
about 4 in. and the height about 2} in. The ends of 
the plates were rounded and slotted for the tapered 
wrought-iron spikes, which were driven into wooden 
plugs in the stone sleepers. The gauge was 42 in. 
The trams, of wood or iron, had plain wheels, so that 
they could be drawn along the roads. Stone mile- | 
stones were erected, and one of these has been found | 
situ. This is to be preserved in the Hereford | 
Museum. Floods frequently caused damage to the | 
bridges and embankments, and occasionally snow was 
troublesome. Large sums had to be spent on upkeep. | 
‘* Wharfs ” were erected at various points on the line, | 
and at one place there was a circular track, the purpose | 
Traction, of course, was by 
horses, and generally two horses pulled six wagons. 
The tramway considerably reduced the price of coal in 
the district. In 1863, the Hereford, Hay and Brecon | 
Railway bought up the tramway, sold the plates, and | 
used some of the stone sleepers in their bridges. 
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PROGRESS IN REFRIGERATION. | 





stored. Each animal product presented its own 
problems of storage, which generally involved research 
on the properties of proteins and fats, and of pigments 
and micro-organisms. Biochemical work on fruit had 
hitherto been largely concerned with the respiration 
and metabolism of carbohydrates in the apple and 
potato, but in the future we should probably learn a 
great deal about the processes of the formation and 
breakdown of the cell wall, and regarding the nature 
and origin of the substances responsible for the develop- 
ment ©f colour, flavour and odour. As an example, 
Dr. Gritiiths mentioned that the red colouring matter 
of the Winesap apple had been found to be due to a 
group of complex organic substances, known as antho- 
cyanins, of which there were several, and a knowledge 
of the chemical structure and properties of this pig- 
ment might prove of considerable assistance in study- 
ing the factors which influenced its formation by the 
tree during the growing season. Another field of 
investigation for the biochemist was the study of the 
effects of minute proportions of certain substances in 
the atmosphere on the life history of fruits. It had 
been found that ethylene is given off in very minute 
amounts by apples and has the effect of accelerating 
the ripening of bananas and tomatoes. The use of 
this gas in the artificial ripening of citrus fruits had 
been known for some time. 

Turning to the subject of non-toxic refrigerants, 


| Dr. Griffiths said that the possibilities of the organic 


chlorofluorides for this purpose had been discovered 
by Thomas Midgley. The most commonly-used of these 
new refrigerants was dichlorodifluoromethane, CCI,F,, 
known as Freon, which was a colourless liquid boil- 
ing at — 21-7 deg. F. under standard atmospheric 
pressure. Its thermodynamic properties were suffi- 
ciently similar to those of ammonia to enable it to be 
substituted for the latter in the standard form of com- 
pressor without radical changes in design, beyond 
an increase in the size of the cylinders, Axsother 
refrigerant introduced for use with air-conditioning 
plants, was dichloromethane, CH,Cl,, known as 
Carrene after its discoverer Carrier. This was adapted 
for use in centrifugal compressors of large capacities 
under conditions where the operating pressures were 
relatively low. Some other less well-known refrigerants 
were mentioned in the address, and Dr. Griffiths said it 
was proposed that the Research Committee of the 
Association should collect the references to the litera- 
ture concerning them, and issue a report. 

With reference to heat-insulating materials, he said 


More than | 


in his presidential address to the British Associa- | that cork, in various forms, had held the field for many 
tion of Refrigeration, delivered at Burlington House, | years, but attention was now being more and more 
in October last, Dr. Ezer Griffiths, F.R.S., referred | directed to other materials for this purpose, such as 
to the fact that practical refrigeration was now tend- | light concretes with pumice, foamed slag, expanded 
ing towards the use of lower temperatures. A paper | slate and other cellular materials as aggregates. The 
from the Central Research Station of the South| thermal conductivities of a series of these concretes 
Manchurian Railway Company, delivered at the Inter-| had recently been measured at the National Physical 
national Congress of Refrigeration, he said, had| Laboratory, and a concrete in which the cellular 
described the equipment of a constant low-temperature | structure was produced by adding a foam-producing 
chamber operated by two-stage ammonia compressors | liquid to the mix had been used in cold-store construc- 
and capable of maintaining temperatures from | tion in the Dominions. Developments had also taken 

04 deg. F. to 101 deg. F. It was difficult to say | place in the cavity type of insulation, one form of 
what were the commercial possibilities of refrigeration | which used aluminium foil protected by a thin film of 
at such extreme temperature, but it had been shown | varnish. The superimposed layers of foil were sepa 
that it was necessary to store fatty fish like herring | rated by wooden distance-pieces, or the foil was slightly 
at — 18 deg. F. to prevent the fat from becoming | crumpled ; it had also been applied to asbestos sheets 
rancid, Very thin sheet steel, coated with lead or tin alloy to 

Of the refrigerating industry, it might be said that, | reduce corrosion, was also used as a multiple-partition 
on the engineering side, it was now conducted on a| form of insulation, and for special requirements ex- 
sound scientific basis. Reliable data on the properties | panded rubber, Balsa wood, and glass silk could be 
of refrigerants, heat insulators and the metals used in| employed. The thermal conductivity of a material, 
the construction of refrigerating plants were available, | however, was only one of the factors to be taken into 


THE 


and the engineer could provide gas-tight chambers for | 
meat and fruit storage, reliable plant, and air-circula- | 
tion systems, which ensured reasonable uniformity | 
in the temperature distribution in cold chambers. | 
Although troubles were encountered, these could | 
generally be ascribed to inadequate knowledge of the 
properties and behaviour of the perishable products 


ONE HUNDRED AND 


account in assessing its value for insulation work. It 
was desirable that a survey of this field should be made 
and the chemical, structural and physical properties 
of the various insulating materials available should be 
tabulated in a readily accessible form. 

The address was followed by a symposium of papers 
on automatic-control appliances. 
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NOTICES OF MEETINGS. 





InstITUTION OF PRODUCTION ENGINEERS. 
Sheffield Section: Monday, January 3, 
7.30 p.m., The Royal Victoria Station Hotel, 
Shefteld. ** Design and Production of Rolls 
for Cold Rolling Mills,”” by Mr. E. Bargett. 
Birmingham Graduate Section: Monday, 
January 3, 7.30 p.m., The James Watt 
Memorial Institute, Birmingham. ‘“‘ Cutting 
Alloys," by Mr. 1.H. Wright. astern Counties 


Setion : Tuesday, January 4, 7.30 p.m., The 
Public Library, Northgate -street, Ipswich. 
* Stainless Steels,”” by Mr. C, C. Hall. Luton, 
Bedford and District Section: Tuesday, 
January 4, 7.30 p.m., The George Hotel, 
Luton. Discussion on “ Limits and Fits,” 


to be opened by Mr. J. E. Baty. London 
Section; Friday, January 7, 7.30 p.m., The 
British Industries House Club, Marble 
Arch, W.1. ** Scope and Possibilities of Plastic 
Materials,” by Mr. G. Dring. 


InstTITUTE OF TRANSPORT.— Metropolitan 


Graduate and Student Society: Tuesday, 
January 4, 5.30 p.m., The Institution of 
Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. * Principles Under- 


Vehicle Licences,’ 
Bristol and District 
4, 6 p.m., The 


lying the Issue of Goods 
by Mr. G. H. Searle. 
Section: Tuesday, January 


University, Bristol. Debate to be opened by 
Mr. A. G. Walkden. Nottingham and District 
Graduate and Student Society: Friday, Janu- 
ary 7, 7 p.m., The Guildhall, Nottingham. 


** Operating & Scattered Fleet,” by Mr. L. W. 
Gage. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— 
Derby Centre : Tuesday, January 4, 7.30 p.m., 


The Cavendish Café, Cornmarket, Derby. 
Graduates’ Mecting. ‘Notes on Marine 
Engineering,”” by Mr. D. Nelson. 


PuysicaL Socrery.—Tuesday, January 4, 
7.45 p.m., The Imperial College of Science 


and Technology, Imperial Institute-road, 
South Kensington, 8.W.7. The Physical 
Society's Exhibition. “Diving in Dee P 


Water and Shallow,” by Captain G. 
Damant. Wednesday, January 5, 7.45 p.m. 
“The Mechanical Amplification of Small 
Displacements," by Professor A. F.C, Pollard. 


InstrruTion oF CrviL ENGINERRS,.— Asso - 
ciation of London Students: Wednesday, 
January 5, 6.15 p.m., Great George-street, 
Westminster, 8.W.1. Informal Meeting. 
Discussion : “ The Unification of ‘ngineering 
Enterprises,’ to be introduced by Mr. E. W. 
Cuthbert. 


INSTITUTION OF HEATING AND VENTILAT- 
inc Enoinrens.—Wednesday, January 5, 
7 p.m., The Institution of Mechanical Engin- 
eers, Storey's-gate, Westminster, 58.W.1. 
Special Meeting. “ Air Conditioning Factors,” 
by Mr. Thomas Chester. Manchester and 
District Branch: Thursday, January 6, 
7 p.m., The Milton Hall, 244, Deansgate, 
Manchester. ‘The Use of Town's Gas for 
Heating and Ventilation,”’ by Mr. F. Dicken- 
gon, iverpool and District Branch: Friday, 
Jauuary 7, 7 p.m., 312, India Building, 
Water-street, Liverpool. Annual Meeting. 


InstTITUTION OF MECHANICAL ENGINEERS. 
—Yorkshire Branch, Graduates’ Section: 
Wednesday, January 5, 7.30 p.m., The Royal 
Victoria Hotel, Sheffield. Joint Meeting with 
the Sheffield Students’ Section of Tux InstitTv- 
TION OF ELxecrricaL ENGINEERS. * The 
a. oe Aspects of Mining,” by Professor 

F. Statham. 


Barrtsh FounDRYMEN.— 
London Branch: Wednesday, January 5, 
8 p.m., The Charing Cross Hotel, W.C.2. 
“ Australian Foundry Practices, with Special 
Reference to Vitreous Enamelling,”’ by Mr. 
W. Thomas. Sheffield and District Branch: 

Thursday, January 6, 7. 30 m., The Royal 
Victoria Hotel, Sheffield. Kime and Motion 
Studies in the Foundry,” by Mr. C. D. Pollard. 
Lancashire Branch: Saturday, January 8, 
4 p.m., The Engineers’ Club, Manchester. 
‘Patterns and their Relation to Moulding 
Problems,” by Mr. 8. A. Horton. Wales and 
Monmouth Branch: Saturday, January 8, 
6.30 p.m., University College, Newport-road, 
Cardiff. ‘‘ Some Practical Considerations for 
Moulders,"’ by Mr. J. Pattison. 


MANCHESTER ASSOCIATION OF ENGINEERS, 
~—Students’ Section: Thursday, January 6, 
7.30 p.m., The Engineers’ Club, Manchester. 
Lecture: ‘ Benzole Recovery from Coal 
Gas,”’ by Mr. H. C. Applebec. 
INSTITUTION OF ENGINEERS.— 
Friday, January 7, 7.30 p.m., 39, Victoria- 
street, Westminster, S.W.1. Informal Meet- 
ing. Discussion on Engineering Topics. 

INSTITUTE OF MARINE ENGINEERS.—Junior 
Section : Friday, January 7, 7.30 p.m., South- 
East Essex Technical College, Longbridge- 
road, Dagenham. Lecture: ‘‘ Supercharging 
of Diesel Engines,”’ by Dipl. oe. Alfred 
Biichi. 


For other Notices of Meetings, see page 745 of the 
Editorial Section. 
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EDUCATIONAL. 
\orrespondence Yourses 
Jand PRIVATE TUITION) for all 

j)xaminations 


OF THE 
INSTITUTION OF CIVIL ENGINEERS 
INST. OF MECHANICAL ENGINEERS 
PRELIMINARIES, MATRIC., B.Sc. @&c., 
ARE PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 


B.8&e., poe my Engineering, London University, 
M.Inst.C.E., AML Stroct.E., LL, 
ei R.3.A., Chartered Civil Engineers, &c. 
an particulars St wos to 
65, CHANCERY LANE, LONDO W.C.2. 





TELEPHONE : HOLBORN 3395. 9049 
rystal Palace School of 
ENGINEERING. Founded 1872. 


MECHANICAL ELECTRICAL AND CIVIL 
ENGINEERING SECTIONS. 

Principal: F.C. P. LawRencs, M.S.B.,A.M.1.Struct.E. 

Thorough up-to-date Practical and Theoretical 


Instruction. Course — in two years. 
Students admitted at beginning of any term. 9024 


T.1.G.B. TRAINING 
FOR RESULTS 


NOTABLE EXAMINATION SUCCESSES 
FIRST PLACE—A.M.Inst.C. EB. (Sections A and B). 
“ BAYLISS " PRIZE—A.M.Inst.C.E. 
“HONOURABLE MENTION "—A.M.I.Mech.E. 

(Sections A and B). 
FIRST PLACE—A.M.I.Chem.E. 
NINE FIRST PLACES-Royal Aeronautical Society. 
420 out of 433 Candidates presented at recent 
examinations successful. 
97 per cent.—the average yearly Pass Percentage. 


To enrol with The T.1.G.B. is to be coached by one 
of the most highly qualified and successful staffs of 
engineering specialists in the world. Write TO-DAY 
for “The Engineer's Guide to Success,” whic 
contains the world’s widest choice of engineering 
courses by home study—over 200—and alone gives 
the regul tions for profes<ional qualifications such 
as § A.M Inst.C.B., A.M.I.Mech.E., A.M.LE.E., 
A.F.R.Ae.8., C. & C., etc. Guaranteed Training 
until Successful. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
78, Temple Bar House, London, E.C.4. 
(Founded 1917 20,000 Successes) 











OFFICES TO LET. 


- 
Close to Army & Navy Stores, 
Victoria Street, EXCELLENT LIGHT OFFICES 
overlooking large open Courtyards. Rentals from £30 
p.a. up to £150 p.a., for Suiteof3 Rooms. Some with 








top lights.— Apply, Chandos House, 64, Buckingham 
Gate (Victoria Street end) 8.W.1. Vic. 8143. 9241 








DUNDEE HARBOUR TRUST. 
TO SHIPBUILDERS. 


The TRUSTEES of THE HARBOUR OF 
DUNDEE are prepared to receive 


Tenders for the Construction 


and DELIVERY of a DIESEL-DRIVEN 
MOTOR VESSEL for the TAY FERRIES PAS- 
SENGER AND VEHICULAR SERVICE between 
DUNDEE and NEWPORT. 
Specifications and Forms of Tender may be 
obtained at the Office of the UNDERSIGNED, with 
whom Sealed Tenders, marked on the outside 
“ TENDER FOR TAY FERRIES VESSEL,” must 
be lodged not later than Ten a.m. on MONDAY, 
3ist JANUARY, 1938. 
The Trustees do not bind themselves to accept the 
lowest or any Tender. 
J. HANNAY THOMPSON, 
M.Sc., M. Inst.C.E., 
General Manager and Engineer, 
DUNDEE HARBOUR TRUST. 
Harbour Chambers, 
DUNDEE. 
22nd December, 1937. 
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[DEC. 31, 1937. 
ngineer Required fo 


WAR DEPARTMENT—DIRECTORATE 0! 
r 
work at Woolwich or on Factory 
g 


FACTORIES. 
8 Site in South Wales, probably last 


2 years. Applicants must hold A.M.Inst.C.E. or 
equivalent qualification and be fully train 4 
Engineers with experience of civil and mechani al 
engineering and of layout and construction of la’ 
works, buildings and plant, preferably in connect no 
with explosives. 

Salary £700 to £800 per annum, according ‘o 
qualifications and experience. 

Preference given to ex-Service candidates, ot!.r 
things being equal. 

Application forms obtainable by postcard fr in 
the CHIEF SUPERINTENDENT OF ORDNAN: £ 
FACTORIES (Advertisement No. 194), ROY +L 
ARSENAL, WOOLWICH, 8.E.18, to be lodged : >t 








later than 15th January, 1938. Dsl 

AIR MINISTRY, AERONAUTICAL INSPECTION 
DIRECTORATE. 

acancies exist fir 


San EXAMINERS in the A.1.D. 7. st 
House, Cardington, Beds (Metz ‘ic 


Materials Section, Micrographic Sub-section). 





AUCTION SALES. 


ENRY PUTCHER & CO. 
H B 





AUCTIONEERS AND VALUERS 
OF PLANT AND MACHINERY ; 


FACTORY AGENTS AND 
SURVEYORS. 


63 & 64, CHANCERY LANE 
LONDON, W.C.2. 


ome Te Nes : 
PENETRAS Y, HOLB., HOLBORN 8411 
LONDON. 8961 (10 lines). 





F,PWARD RUSHTON, SON 
anD KENYON (Est. 1855) 


AUCTIONEERS, VALUERS, AND FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS 
PLANT AND MACHINERY 

York Hovsm, 12, York STREET, MANOKRESTER. 

Telephone: 1937 Central (2 lines). 
Teleg: :*3 ken, Manchester.” 











PUBLIC APPOINTMENTS. 


A plications are invited 
for the POST of CIVILIAN 
JUNIOR DRAUGHTSMAN ye 

at the M.T. SCHOOL, R.A.S.C. TRAINI) 
CENTRE, ALDERSHOT. Candidates should io 
a good knowledge of mechanical engineering in 
connection with automobile design and should have 

had workshop and drawing office experience. 

Salary up to 82s. Od. per week, depending on 
qualifications and experience. 

Applications should be made to the M.T. CHIEF 
INSTRUCTOR, M.T. SCHOOL, R.A.S.C. TRAIN- 
ING CENTRE, ALDERSHOT, giving details of 
qualifications, experience and age. D 308 





Qs 





WAR DEPARTMENT. 


aN echanical Draughts- 
1 MEN REQUIRED. Pay up to 
£5 5s. Od. a week according to qualifica- 

tions and experience. Minimum age, 23 years. 
Prospects of promotion to higher posts governed 
by merit as vacancies occur. Present its are non- 
pensionable, but a suitably qualified entrant will be 
eligible for consideration for appointment to the 
pensionable establishment, should vacancies arise. 
In any case, appointments will probably last for at 


least 2 to 3 years. 

Candidates should the Higher National 
Certificate (Mechani Engineering) or equivalent 
qualification, and should have had workshop experi- 
ence and drawing office experience preferably in the 
preparation of designs and working drawings of any 
of the following :— 

Gun Carriages and Mountings. 

Guns and Mechanisms. 

Ammunition Stores. 

Tanks and Armoured Fighting Vehicles. 
Commercial Vehicle Chassis or Trailers. 
Small intricate mechanical mechanisms. 
Jigs and Tools. 

Application forms obtainable by POSTCARD 
from CHIEF SUPERINTENDENT OF ORD- 
NANCE FACTORIBS (Advt. No. 192), ROYAL 
ARSENAL, WOOLWICH, 8.E.18. D 317 











should preferably possess a Bsc, 

degre or an equivalent qualification and must h: ve 

orough acquaintance with the micro-examinat i op 

of the internal structure of metallic materials, ‘he 

preparation of micro-photographs, and the int er- 

pretation of the results of such examination sid 
micrographs. 

Age limits, 21 to 40 years. Salary on the sale 
£210 a year to £337 a year, the starting rate to be 
determined in accordance with age, qualifications, 
and experience. 

PROMOTION depends upon merit and the 
occurrence of vacancies. he posts are non- 

msionable, and are likely to last at least 2 to 

years. Entrants will be eligible for consideration 
for appointment to the pensionable establishment 
in the event of vacancies arising. 

Applications, stating qualifications, experience 
and date of birth, should be addressed to reach 
THE SECRETARY (S8.2d), AIR MINISTRY, 
ADASTRAL HOUSE, KINGSWAY, W.C.2, not 
later than the 10th January, 1938. D 332 





AIR MINISTRY. 


DIRECTORATE OF TECHNICAL 
D EVELOPMENT. 


[raughtsmen, Grade II, 
are REQUIRED at the Royal 
Airship Works, Cardington, Beds, 
connection with Balloon Construction. The all 
develo ts of surfaces of Balloons and 
their fittings and requires a good working knowledge 
of solid Geometry. A knowledge of Fabrics is not 
essential. 

Candidates should have good general and technical 
education with workshops training and drawing office 
experience. Shipyard experience in mould loft or 
laying off work would be an advantage. 

Salary up to a maximum of 82s. a week, depending 
on qualifications and experience. Promotion to 
Draughtsman Grade I (£220-£330) is governed by 





merit, subject to the occurrence of vacancies, 
Draughtsmen Grade II appointments are non- 
pensionable. 


Application should be made on a form to be 
obtained (quoting -——~ No. B.502) from the 
SECRETARY, AIR INISTRY, ADASTRAL 
HOUSE, $.2.D. (405), KINGSWAY, W.C.2. Closing 
date for receipt of application forms ‘is 14th January, 
1938. D 316 





AIR MINISTRY. 
DIRECTORATE OF SCIENTIFIC RESEARCH. 


A pplications are invited 
for APPOINTMENTS as ASSIS- 
TANT GRADE III at the Royal Aircraft 
Establishment, South Farnborough, Hants, for work 
in the Wind Tunnels and other sections of the Acro- 
dynamics Department. Candidates should have had 
training to the standard of B.Sc. degree in Engia- 








eering ; some workshops or Drawing Office experience 
is very "desirable. For one post evidences of manipu- 
lative skill in a trade or in scientific measurement will 
have precedence over theoretical qualifications, 


though a candidate possessing the Inter-B.Sc. or 
Matriculation is preferred. Consideration will be 
given to young candidates with the theoretical quali- 
fications and evidence of manipulative skill who are 
willing to continue their training in this post. Candi- 
dates shiduld preferably be fit for flying and willing to 
fly as observers. 

Salary Scale: £130-£12-£214-£12-£310 a year. A 
deduction of £10 to be made for each year, or part 
of year, below age 19 on entry. There is an efficiency 
bar at £214. The commencing salary up to £214 will 
be fixed according to qualifications and —s e. 

Entrants to Assistant III posts eligible in due 
course for promotion to Assistant [I (£315 to £3858 
year); Assistant I (£400 to £515 a year). The 
appointments will be non-pensiofiable, but entrants 
will be eligible for consideration for appointments to 
pensionable posts in the event of vacancies arisi::. 0D 
the permanent establishment. 

Applications should be made (quoting Ref. No. 
641D) on a form to be obtained from THE Cl! 
SUPERINTENDENT, ROYAL AIRCR 
ESTABLISHMENT, SOUTH FAREBOROt GH, 

8. 











PROMPT DELIVERY 



























m GEORGE 
COHEN 


SONS AND CO. LTD. 


4 SUNBEAM RD NORTH ACTON LONDON. NWIO. Phone: WILLESDEN 0944 
STANNINGLEY WORKS near LEEDS. Phone STANNINGLEY 71/7 
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DEC. 31, 1937.] 


ENGINEERING. 





AIR MINISTRY. 


£8 A Ph cane are invited 
& or Civilian Posts of DRAUGHTS- 
MEN, Ba? ot Il, at various Royal Air 
For e Stations. idates should have had a good 
tec!: nical -- ay. engineering workshop and draw- 
ing office ex mee. 
Salary: Up to 82s. 0d. a week, depending on 
eifications and experience. Promotion to 
fr. ughtaman, Grade I (£220—-10—£260-12-£330 per 
aD! 1m), is governed by merit as and when vacancies 
is 





Grade II appointments are non-persionable. 
Dr: ightsmen, Grade I ard above are eligible for 
con-ideration for appointments to pensionable posts 
in the event of vacancies arising on the permanent 
est: blishment. 

Applications should be made on a form to be 
obtained (quoting reference number B 505) fram 
SECRETARY, AIR MINISTRY, ADASTRAL 
HOUSE, 8.2 (a), 405, KINGSWAY, W.C.2, to whom 
it should be returned. C 45 


CROWN AGENTS FOR THE COLONIES. 
COLONIAL GOVERNMENT APPOINTMENTS. 








A pplications from quali- 
. a fied candidates are invited for the 
. following POSTS :— 

M/5639. ASSISTANT CHIEF MECHANICAL 
ENGINEER REQUIRED for the FEDERATED 
MALAY STATES RAILWAYS for 3 years with 
possible permanency. Salary $850 a month (the 
Government rate of exchange is now 2s. 4d. to the 
dollar), Free passages, and if married, for wife and 
children not exceeding 4 persons. Liberal leave on 
full salary. Candidates, not more than 35 years of 
age, must have served an apprenticeship or pupilage 
in the Locomotive Department of a British Railway 
or with a firm of Locomotive Builders. They should 
have had a sound engineering training and experience 
in works management and in modern production 
methods. Some electrical training would be an 
advantage. They should be Corporate Members of 
either the Institution of Civil Engineers or the 
Institution of Mechanical Engineers, or possess an 
equivalent qualification. 

M/5511. ASSISTANT ENGINEER REQUIRED 
for the MALAYAN PUBLIC WORKS SERVICE 
for three years with possible permanency. Salary 
$400 a month, rising by annual increments of $25 
a month to $800 a month (the Government rate o 
exchange is now 2s. 4d. to the dollar). Free pas- 
gages, and wane to certain conditions, for wife and 
family also. Liberal leave on full salary. Candi- 
dates, aged 23-26, must be Corporate Members of 
the Institution of Civil Engineers or hold an engin- 
eering degree recognised as granting exemption from 
Sections A and B of the A.M.LC.E. examination ; 
but students of the Institution between the ages 
of 23 and 25 years, who have passed the A.M.I.C.E. 
examination are eligible for yoy In either 
case candidates should have had at least two years’ 
— experience on engineering works after 

king their degrees or completing articles, at least 
one year of which 
drawing office 
M/ 3818. —ASSISTANT QUANTITY SURVEYOR 
RE QUIRED for the MALAYAN PUBLIC WORKS 
SERVICE for three years, with possible permanency. 
Salary $400 a month rising by annual increments 
of $25 a month to $800 a month (the Government 
rate of exchange is now 2s. 4d. to the dollar). Free 
passages and, if married, for wife and children 
not exceedin ng four persons. Liveral leave on full 
salary. Ca ates, aged 24-30, must have served 
articles to a firm of Quantity Surveyors | and have 
wy the examination of the Surveyors’ Institute 

Quantities ** and hold the diploma of P.A.S.L. 
and have been solely employed in the profession of 
quantity surveying with approved firms of Quantity 
Surveyors. 

Apply at once by letter, stating age, whether 
married or single, and full particulars of qualifica- 
tions and experience, and mentioning this paper, 
» THE CROWN AGENTS FOR THE COLONIES, 

4, Millbank, London, 8.W.1, quoting the reference 
Bunber against the appointment for which appli- 
cation is made. D 338 


should have been spent in a 





IMPERIAL COLLEGE OF SCIENCE AND 
TECHNOLOGY. 


CITY AND GUILDS COLLEGE. 


I] here is a Vacancy in the 

AERONAUTICS DEPARTMENT for an 
ASSISTANT LECTURER. Commencing salary 
£300, with membership of the Federated Super- 
annuation System = Universities. Candidates 
should, if SS have an Honours Degree in 
Sci nce or neering. and some practical experi- 
ence in ‘Aesonautical work. Application should 
reach THE SECRETARY, THE IMPERIAL 
COLLEGE OF SCIENCE AND TECHNOLOGY, 
Prixce Consort Road, S.W.7, not later than the 
7th January, 1938. D 296 


— 


80_\THPORT AND DISTRICT WATER BOARD. 
/EPUTY ENGINEER AND MANAGER. 
The Water Board invite 


Applications for the Appoint- 
4 MENT of DEPUTY ENGINEER and 
\.\ AGER at a salary of £450 per annum, rising by 
tw annual increments of £25 to £500 per anpum. 

‘»plicants must have had good experience in the 
de» nm and construction of Waterworks (preferably 
Pur ping Schemes) and general administration of 
W« crworks Undertakings. Preference will be given 
to . »plicants who are under 35 years of age and are 
: iate Members of the Tastitution of Civil 

1eers. 
® appointment will be made subject to the 
of the Loc 








prc . isions al Government and Other 
Off. ers eo Act, 1922, and the successful 
Ca: lidate will required to pass a medical 


@xa'nination, 
A a statin, ng age, whether married, quali- 


fica’ ons, trai experience, present and past 
ap) steegieai with dates, and accompanied by co — 
of ree recent testimonials, must be deli 
TH ENGINEER AND MANAGER, 14, Portland 
Stret, Southport, before Noon on Friday, 14th 
January, 1938, 
R. EDGAR PERRINS, 
a Clerk to the Board. 
i wn Hall, 
south 


port, 
December 14th, 1937. 


1938 FRASER’S DIRECTORY 


(ALL TRADES, ALL CANADA) 


Subscription Price 
Classifying all manufacturers, 


British firms represented in Canada. 
ask Fraser’s 


or sell in Canada, 


- = = $3.00 


wholesalers, agents, and lists 
If you want to buy 


Free Information Bureau 


PUBLISHED BY 


FRASER PUBLISHING COMPANY, 


507, University 
CANADIAN TRADE DIRECTORY SPECIALISTS 


Tower Building, Montreal, 


Quebec 
ESTABLISHED 1913 





SITUATIONS WANTED. 





Ii you are unable to obtain 
the MAN you REQUIRE, why not insert an 
Advertisement in our ‘“ Appointment Open” ra 
Column ? 

— > Se 8 ae mers 6 eae 
possessing uallfications you e. 

The cost is 4/- for the first Your ln lines or under, and 
1/- line after. Advertisements are accepted up 
to Mid-day on Wednesday. 





BHzperienced Engineer, 
LC.E., M.LM.E., DESIRES POSITION 
IN LONDON AREA.—Address, D 213, Offices of 
ENGINEERING. 








APPOINTMENTS OPEN. 





it is advisable when sending testimonials to forward 
copies and NOT originals, 





Ly. you are unable to obtain 
the POST you REQUIRE. why not insert an 
advertisement in our ited ”’ 
Columns ? 

These are seen by the Heads of all the leading 


“Situations Wan’ 


concerns 
The cost is small, being 4/- for the first four lines 
or under, and 1/- line after. Advertisements are 
accepted up to Mid-day on Wednesday. 





mperial Chemical Industries 
LTD., REQUIRE QUALIFIED CIVIL 
ENGINEERS sing a University Degree or its 
equivalent and with not less than 4 years’ experience 
on the design of reinforced concrete buildings and 
structures, with a good knowledge of drainage, 
water services, railways and factory development. 

Salary—-£400 /£500 per annum. 

There is ALSO ONE VACANCY for a QUALI- 
FIED RESIDENT CIVIL ENGINEER, who, in 
addition to the above, must have good experience 
onthe construction of such works. The appoint- 
ments are temporary. 

By ~ stating age, as and 

rience, should be addressed to :— 
TT E WORKS MANAGER 
CASTNER-KELLNER ALKALI CO., 
LIMITED. 


Weston Point, RUNCORN. D 328 





A ssistant Engineers Required 
by large Oil Company for service in Far 
pA elsewhere. Age 22 to 28, unmarried 
Univesity degree or cqubvelens qualification and 
some practical eens S in mechanical engineering 
works essential. Salary from £450 per annum.— 
ry BOX “T.Z.M.,”" c/o 95, Bishopzgate, — 
E. 





nalyst Wanted for Labora- 


TORY in large Engineering Works in North 
of England.—Write, stating age, full details of 


Rea quired b Consulting 


Engineers, ONE JUNIOR DRAUGHTSMAN 
familiar with structural and R.C. design. Applica- 
tion in own handwriting, giving age, experience 
and salary required, accompanied by copies of 
testimonials, to D 330, Offices of ENGINEERING. 


Wanted for Hong Kong, 


SHIP DRAUGHTSMAN with good ex- 
perience in small craft. Age about 30, five years’ 
agreement, 435 Dollars per month for first 2} years, 
and 460 Dollars per month for second 2} years. 
Apply with pete and testimonials stating married 
or single.—Address, “‘ East,” WM. PorTEOUs & CO., 
Glasgow. D313 








[Dt2ughtsman Required with 
Oil engine experience. oydon district.— 
Write, stating age, experience, and salary req 

to D 321, Offices of ENGINEERING. 


Y oung Naval Architect 

REQUIRED for technical staff of important 
London Company.— Write, sta age, qualifications, 
experience, salary required, to D170, Offices of 
ENGINEERING. 


Cost Estimator wanted 


hip 
S y Ly Shipbuilding firm, experienced in 
all classes of Merchant Shipbuilding ~~ | 








Post (Permanent) Required 


by Technical and Practical, Trained and 
Buperiensed ENGINEER (53). Up-to-date, inal 
and initiative. General, Designing, Plant, 
tenance, Press-tools, Jigs, Tools, Gauges, etc., 
London District. — Address, D314, Offices of 
ENGINEERING. 








WANTED, &c. 


Hist Speed Steel Scrap 
ee. and MILLSCALE WANTED. 
Also "a and MAGNET SCRAP. Highest 
a = THOMAS OXLEY (1923), LTD., 
hiloh orks, Sheffield. W 628 


Altre lfred Herbert Ltd.,Coven 


BEST PRICES for SECONDH 
MACHING TOOLS in good condition, by -4 
makers.—Write, wire, or phone and our — 











tive will call. "Phone 8781 Coven Tel 
LATHE, Coventry. sand W 308 
See also Front Page. 








WORK WANTED. 





work.—State wages requ’ , when free, and 
references to D 293, Offices of ENGINEERING. 


Mex En ngine Cost Esti- 

. mies <= ED ay bop oe Ghipbatiiing 
ercha 

building and send Adeealty a —State wages re required, 


when free, and enclose references to D 294, O) 
ENGINEERING. 








ales Organiser Wanted, with 
Engineering experience (Mechanical and 
Electrical), age 35-45, to market industrial instru- 
ments (electrical thermometers, automatic con- 
trollers, flow meters, etc.). Must be a man with 








education, wy and industrial experience and | wide experience, able to take charge of de ment, 

salary expected, to D 323, Offices of ENGINEERING. | deal wi Ny - -y prepare catalogues, etc. Good 

i for right man. All replies in strictest 

% confidence. London area.—Address, D 326, Offices 
Metallurgist Wanted for|/< Sa 
p '. ———— work in large Engineering Works i! 

in North of England ; age 24-30. University graduate echanical Designers for 


or equivalent ; not less than three years’ industrial 

experience. —wWrite, stating age, full details of 
technical training ‘and subsequent experience, and 

salary expected, to D 324, Offices of ENGINBERING. 





raughtsman Required. With 
experience of oe Press | Pump 


Work. Apply, statin salary 
required a SECRETAR ARY, es oe ta 


Cornwall Works, Birmingham. 





\ \ Tanted, several first-class 
DETAIL DRAUGHTSMEN experienced in 


High-Speed Internal-Combustion E work.— 
Write, stating age, details of ¢e ice, and 
salary required t Da,” = BRISTOL 


AEROPLANE cO., ‘LID., Filton Bristol. D 284 





| ocomotive Draughtsmen 
REQUIRED, used to Locomotive ani Wagon 
Work.—Apply, stating age, experience and salary 
required, to CHIEF DRAUGHTSMAN, W. G. 
BAGNALL, LTD., Castle Engine Works, Stafford. | Maat 





p28 ghtsman Wanted for|s 


Stockport District. Should have good general 
experience, particularly in design of medium heavy 
machinery. State experience fully, age, and salary 
expected.— Address, D 333, Offices of ENGINEERING. 


[D282 htsman, Junior, Wanted 


for come District for medium heavy 
machinery design and plant layout. Should have 
good theoretic al and. preferably practical experience. 
State experience, age, and salary expected.— Address, 
D 334, Offices of ENGINEERING. 








_J unior Draughtsman offered 

POST London District. Must have sound 
general mechanical engineering experience.—State 
age, details of training, wages required, to D 336, 
Offices of ENGINEERING. 





W anted immediately by 

General Engineering Firm, County Durham, 
FIRST-CLASS CIVIL DRAU GHTS a oe 
with experience as Mechanical Engi 


—Write, oon ticular to BO. ZE8S0, 


c/o Dasoor’ se, 5, St. 





ry Axe, London, E.C.3. 
D 337 


original creative work on small apparatus. 
avin be used to —_ thinking.— Write 
ng age, experience and salary required, to 
. K. COLE, LTD., Southend-on-Sea, Essex. 
D 325 


W anted, young man with 

initiative, for experimental and outside 

work, Theoretical knowledge and practical experi- 

and testing of oil — essential. 

ith —_ prospects fi ~a.. right 

—_ experience salary 
Offices of ENGINEERING. 





required, to D 
Representatives, 20-25 years of 


age, REQUIRED for outside Technical Sales 
Promotion Work. Must have good education and 





address, together with sound trai in Automobile 
5 — Write giving full to D 312, 
0 ENGINEERING. 








Y oom Man Wanted by 


SR Engineers on North East a 

-~~,4 jem sans od By to —— , & Esti- 

partmen supervise the wing 

Oftieee Must have had designing experience and be 

familiar with modern practice. State age, experience 

and salary required.—Address, D309, Offices of 
ENGINEERING. 





ssistant, e about 25, 

REQUIRED for Fuel Department of large 
Iron and Steel Works. Should have Engineering 
degree or similar qualifications, and, preferably, 
fey ey experience of regulators and instruments 
‘or fuel control. Applicants should state ae ome salary 
required, and jculars of training 
experience.—Reply to D 329, Offices of ENGINEERING. 





TO ADVERTISERS UNDER BOX reo i 


he Proprietors are p prepared 
benefit of applicants, to SRT, 
yuu orc CHARGE, Notices (limited to two lines} 
hat vacancies are filled. 








APPOINTMENTS FILLED. 





einforced Concrete Des Jesig ner. 





Applicants who 4; + 
e 


Box D 97 are informed tha’ A ction is now —~ 








Research Engineers, Ltd., 


Northampton Grove, Canonbury, London, 
N.1. Design and construction of mechanical and 
electrical machinery and ee yy -—* 
— Pod any tition. work + pont a de 
ment for re ion work an mn mac 
at competitive pri hing 








PATENTS. 





'fYhe Owners of Patent No. 


232926 relating to “ Improvements in 
fa eee —— are desirous 
negotiating interested parties the crating of 
Licences thereunder on reasonable terms,—. 
formation, apply to Messrs. LLOYD WISE & 00, 
10, New Court, Lincoln’s Inn, London, W.0.2. D 811 








FOR SALE. 


wo No. 2 Herbert Hex. 


TURRET LATHES, capacity dia., 

single pulley drive, serial numbers oooh and 8806 
Price £135 each. 

One No. 2-A WARNER & SWASEY UNIVERSAL 
HOLLOW HEXAGON TURRET LATHEH, serial 
number 87493. Price £365. 

Two No. 1 WARNER & SWASEY TURRET 


LATHES. Price £65 each. 
One BRAND NEW BOLEY & LEINEN PRECI- 
SION CAPSTAN my ye ees RH3. Bar 
city ae in. Price £106 10s. 0d. 
Apply, T. JIG AND TOOL co., i=, 28, 
Road, Willesden, N.W.10. 320 








ko Sale. 


11 LARGE CAPACITY OIL 
STORAGE TANKS AND 


PIPE LINES. 
One Tank 75 ft. diameter by 36 ft. high 
Three ,, 70 ft. ” by 30 ft. ,, 
Three ,, 64 ft. a by 87 ft. ,, 
Two ,, 50 ft. i by 30 ft. ,, 
Two ,, 37 ft. * by 30 ft. ,, 
3000 ft. 6 in. 8. & 8, Steel Piping 
6500 ft. 


nD. » 
Apply, MADEN & McKEE, irp., 
817, Prescot Road, Liverpool, 18. pee 


LOCOMOTIVE CRANES 
FOR SALE. 


$ ton SMITH LOCOMOTIVE STEAM CRANE, 
No. 11551 (1931); 4 ft. 8} in. and 7ft. Oin. gauges; 
25-ft. jib ; spur gear travelling steel built carriage ; 
steam pressure 100 Ibs. 

6 ton BOOTH LOCOMOTIVE STEAM CRANE, 
new 1931 ; 4 ft. 84 in. and 7 ft. Oin. gauges ; 80 ft 
jib; spur gear travelling steel built carriage ; steam 
pressure 100 Ibs. 

Address, D 310, Offices of ENGINEERING. 


For Sale continued on Page 4'7. 
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4 
1E 1. Valves for eHiciency ag 
REDUCING Designed by experts to give a minimum sympa- iL 
VALVES _ theticpressure drop we vertetions of upstream . . } 
d it ini 7 
FOR AIR yorking drop and absence of pressure creep with —— oa 
GAS, WATER no flow. Well balanced. Adjustable. No 
OR STEAM Glands. No sticking or chattering under any 
conditions. All parts in contact with pressure 
ETC... + stream are of best quality gun metal. 
i Every valve tested before despatch and guaran- 


teed for 12 months. Please oe purpose of 
h i . 
ee ee Leaflet No. 30 gives fullest details = 9137 


p. ENGINEERS. 


WILLIAMS & JAMES @ay@ 


Flares fight = [roonniny 


| fee Lndusttial Decal 


For Gas Works, for Chemical, White Lead, Soap 

and Oil Works, for Pumping Gas, Forcing Air 

through Liquor, &c., for Agitating or Mixing, &c. 

Can be arranged for driving by Belt, Steam Engine, Gas 
Engine, or Electric Motor. 

ADVANTAGES AND FEATURES: 


(LEFT) SINGLE TORCH LAMPS. Absence of all Valves. 
Specially designed for burning heavy vegetable oils which Simplicity of construction 


do not smoke, but Paraffin and Petroleum are often burned q 
in them. As Engin: Room, Bunker and Stokehold Lamps and small number of 


they are unsurpassed. y é fan? working parts. 
Working parts entirely 
enclosed. 


Good efficiency. Silent 
Working. 




















(RIGHT) No. 18a TRENCH LAMPS. 


Made from annealed cast iron, these lamps are particularly 
useful in fog. The lamp illustrated has a five pints cap city 
and will burn for eight hours. 


WELLS BE 


CARNARVON ST. CHEETHAM MANCHESTER - 3 


FE. BLACKFRIARS 8044 SRAMS. UNBREAKABLE MANCHESTER 




















STEAM EXTRACTION & BACK-PRESSURE ENGINES 
ENGINE & TURBINE GOVERNORS 
POWER TRANSMISSION ACCESSORIES, CASTINGS, 
etc. 





pe Above illus —— 
trated is a = iJ 


~ 


750 h.p. Unifiow 
Engine 


Ma NEW TON. BEAN & MITCHELL 


125 & 126 


iota DUDLEY HILL, BRADFORD, YORKSHIRE. 
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for the use of Foreign Buyers, in German, French, 
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A copy of the current edition will be sent gratis on application to the publisher 
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one 4 os 
O11 ow 


ial 
oOmers 


wee So 





United Steel Co's. 
a Crane 


Veeder-Root, Ltd. 
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VauLd. 97 45 « 


td. 
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he BRITISH ALUMINIU 











and 





So far as we know, 


technical 


everyday use. 


this 


It is, 


descriptions 


in fact, 


booklet 


of 


Mr. THER 
presents. A BOOKLET 
of great value 


If you would like a copy, free, please write to the 
BRITISH COMMERCIAL GAS ASSOCIATION, Gas Industry House, | Grosvenor Place, London, S.W.1. 


‘‘The Control of Gas-Fired Plant” 
is the only comprehensive one available which gives full details 
of the latest developments in control equipment. 


It contains an analysis of the problems to be solved, descriptions 
of the principles adopted in the design of control gear, drawings 
representative equipment, 
photographs and full details of a large number of installations in 
almost a text-book on the subject, 
and as such it is of great imterest and value to all who are in 
charge of gas-fired plant of any sort. 


and 
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Telegrams: 


BULL BRIDGE WORKS 
“Conveyor, 


Accrington.” 


Accrington, Lancashire. 





Telephone : 
No, 2779. 


SPIRAL CONVEYORS, BUCKET ELEVATORS, Eic. 


CONVEYOR ELEVATOR & 








TELE: BRISTOL 20891 
‘GRAMS: 


LLEWELLINS BRISTOL 








(1938) 
LTD. 











VICTAULIC flexible PIPE JOINTS 




















Have you had 


this booklet ? 


The Victaulic joint, with its positive yet flexible coupling between 


oyyyneyees 
<yvvouespeeseeh” 


inch 


pipes, is easily made in a few minutes, and is self-sealing whether 
the pressure is negligible or negative or as high as 2 tons per sq 


- 


‘cxe 
a paubee™ 
yyeseeee* 


It is made in sizes up to 72 in., and several million joints 
are in successful use all over the world 
rot 


joint 


This catalogue, the most comprehensive Victaulic Catalogue 
yet issued, gives a wealth of technical information about the 


Tabulated dimensions are given of Victaulic joints for 
use on expanded tubes, grooved tubes and cast-iron pipes 


also dimensions of a range of useful fittings are also listed. 
An extensive range of photographic views, reproduced in an 


outstanding manner, shows a great variety of installations 


THE VICTAULIC COMPANY LTD., 
KINGS BUILDINGS, 


DEAN STANLEY STREET 
WESTMINSTER, LONDON, S.W.|! 
Telephone : Victoria 9796/7/8. 





Telegrams: Victaulic , Sowest, London 











Cm |° 


od 
a 
os 
— 


| 


a 
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“SIMONS’ SUCTION CUTTER HOPPER DREDGERS 


Gasec:oAbine ‘aleaeaien p INVENTORS AND FIRST CONSTRUCTORS OF 
° ‘ LAMATION and “SIMONS” “ ” ‘“ ” 
SUCTION CUTTER HOPPER DREDGERS, HOPPER eee oO CRNWELL 
and BARGE-LOADING BUCKET DREDGERS. DREDGERS. 


~) BUILDERS OF DIPPER AND 


TRAILING (ql). gt == 
SUCTION ~ -  —«xHOPPER 
GOLD and TIN RECOVERY DREDGERS 


DREDGERS, &. 

Sidhe INVENTORS and FIRST 
prietors 0 CONSTRUCTORS OF “HOPPER” 
ALFRED WATKINS’ BRITISH DREDGERS and ELEVATING DECK 
PATENT for ROTARY SPUDS. FERRY STEAMERS. 





Twin Screw Drag Suction Hopper Dredger “BASRA,” constructed for the 
Basrah Port Directorate, Iraq. 


Lonpon OrFice— 
83, Victoria Street, S.W. 
Telegraphic { “Simons, RENFREW.” 
»Addresses | “S ; @ 


SIMONISM, LONDON. 


REN FREW, near GLASGOW. com Se anton. 

















Sik 








oy Ae chruclories 


yee employment of high grade raw “— 
materials and first-class workmanship 
ensure the production of a range of refractory 
materials of proved high quality and reliability. 


“Nettle” (42-44% Alumina), designed to 
withstand severe conditions of service and 
widely specified for high temperature work. 


"i “Thistle” (35-37% Alumina), combining 
ween high refractoriness and good high temperature 
properties, has proved to be very economical 
in general furnace construction. 
“Stein H.T.1.” (insulating), with low 
thermal capacity and conductivity, is specially 
recommended for heat-treating furnaces and 
with 
“Stein 80” (80% Alumina) completes a 
range of products outstanding for efficiency 
under the working conditions obtaining in 
modern industrial furnaces. 


A full range of suitable or 
cements and patching materia 
are available. 


JOHN ©) STEIN & Ce Ut» BONNYBRIDGE SCOTLAND. 
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= 


=— HOLDEN¢ BROOKE —— 


1 


Electro-Mechanical 


BRAKES) 


A.C. & D.C. 


eS | 
aly S 
K ) 


DESIGNED FOR 
HARD SERVICE 
SMOOTH AND POSI- 
TIVE IN ACTION. 
ASBESTOS FABRIC 
LINING TO SHOES. 
OPEN AND WATER- 
TIGHT PATTERNS. 


ELLISTON, EVANS 
JACKSON, LIMITED, 


24, RAY STREET, 
FARRINGDON ROAD, 
LONDON, E.C.1. 
WRITE DEPT. “G" corm Refi 





CALORIFIERS | 


SIRIUS WORKS 
MANCHESTER If 

















MACHINE CUT GEARS 


SPUR. BEVEL. WORM. 
SPIRAL. RACK. 


COMPLETE GEARS 
or 
CUTTING YOUR BLANKS. —_———— —_- 


RODGERS BROS. LTD., Aces | 





NUVI V HALIM YOLOW IHL 











RICAL- WURKS ¢ B 









! 
i 










LONDON GEAR WORKS 

BLACKWELL STREET, 

BRIXTON ROAD, S.W.9. 
Tecepuone: RELIANCE 2851 (2 lines) 


Mh 











W, 


AVOID FRICTION 
ON THE SHAFT 


By using 


Patce 


It has that amount of graphite grease lubri- 
cant in each single strand that keeps the shaft 
under constant lubrication. is avoids 
scoring the shaft and enables the pump to 
develop its full efficiency. 





WAS 











“PALCO” means true economy. 





May ue send you free working samples to test 
under your own conditions? State size wanted. 


W.F. JOHNSON & CO. (London) Ltd., 


14-16, Farringdon Road, London, E.C.4 
Greene, Tweed & Co., Sole Manufacturers. 























4,6 & Infinitely Variable 
Speed Gearboxes 


ALCULATORS (Books) FOR ALL PURPOSES 
standardisation of most parts of . ——— 
our gear units cheapens produc” 


tion. 





| 
You will appreciate that the | 


it also means we can stock finished 
parts and run others through 
when the pressure is easier — 
two reasons for good value for 
money and one for quick delivery: 


W/E \~S/ MA SSG, 


THE METALLIC VALVE Co. Lid. 


661, ROYAL LIVER BUILDING, 


LIVERPOOL 


W/E NY aS 


You will probably know our 
reputation for quality. 


STANDARD RANGE 


1/1 to 4/1 four speeds. 

1/1 to 6/1 six speeds, or infinitely 
variable of unique design. 

Many of our stock parts may be 
useful for your particular drive. 














INDUSTRIAL ENGINES 


ELECTRIC WELDING, 
LIGHTING, PUMPING, 
AIR COMPRESSING 
PLANTS, ETC. 


MATTERSON LTD., ROCHDALE | 








Unlimited Period Guarantee. 


Petrol or Kerosene 
10 to 200 B.H.P. 


*Srame 1 *Parvengce.” The Parsons Engineering Co. Ltd., 
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HO PRE-FIRING 
NON SPALLING 


NO SHRINKAGE 


READY FOR USE 
IN 24 HOURS ,{ 





Refractory Concrete is a mixture of High Refractory Concrete has the following unique 
Alumina Cement — Ciment Fondu — with features, the combination of which is not 
refractory aggregates, which sets and possessed by any other refractory :— 
hardens like ordinary concrete. 
Refractory Concrete can be cast in any @ No necessity to pre-fire. @ Can be brought 
shape practically without limitations to <« M al up to working temperature 24 hours after 
size. When made with refractory making. @ Non-spalling under any tempera- 
aggregates (broken firebricks, etc.,) it F UJ ture shock. @ Practically no drying shrinkage 
can be used up to 1300° Centigrade; or after-contraction. @ Relatively low 
when used with high refractory aggre- om thermal conductivity. @ Renders possible 
gates (broken chromite magnesite, etc.), ALUMINOUS CEMENT jointiess linings and monolithic refractory 
it can be used up to 1600° Centigrade. construction. 





Fulltechnical data and instructions for making are contained in our book “Refractory Concrete,”’which will be sent free on.request 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 
296 - 302, HIGH HOLBORN, LONDON, W.C.I 


Telephone : Holborn 8687 (3 lines) Telegrams: Cimenfondu Holb. London Works : West Thurrock, Essex 





















& 3-418 












ABBOTT & CO. (Newark) LTD., 
NEWARK, Notts, England. 


Telegrams : “ Abbott, Newark.34-" Telephone: Newark 34. 
Codes: A.B.C. 4th and 5th Editions, Marconi International. 


MAKERS OF 
Steam Boilers, Air Receivers, 
Vulcanizers, Jacketed Pans, 
Circular & Rectangular Tanks 
of 


Riveted or Welded _.... 
Construction. 


Flanged and Welded Work conrnactons 
of every description. hadindar’ 














PETER—witn 


ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 


admitted—of naughtiness. 


Just now Peter's rather important 
for th’s is his first term at school, and 
he's grappling with the intricacies of 
“ABC” and “ Twice-Two :” difficult 
subjects to all men of five-and-a-half, 
but even more difficult in Peter's case 
because—bad luck—he’s totally blind 
That's his One Exception. 


Peter learns reading, writing, and 
‘rithmetic through the medium of 
“ Braille "—dull stuff compared with 
the coloured picture books of most five- 
and-a-halfs. However, he’s a stout lad is 
Peter, and he's making great progress. 
Would you like to know more about 
him? How, in spite of his ‘One 
Exception,” he is being educated and, 
when older, technically trained and 


usefully employed. 


There is a long waiting list of “ Peters * 
throughout the British Isles, for whom 
training and accommodation must be 


provided in the immediate future. 


Will you help with a donation or 
annual subscription? Any sum, large 


or small, will be gratefully received. 


Here is a suggestion. Your eyesight is 
worth 3d. a year to you. Send Peter 
and his handicapped pals 3d. for every 
year you've had it. Now, please, in 


case it slips your memory. Good idea? 


The Chai 
SCHOOL FOR THE BLIND 


(Founded 1838). 


SWISS COTTAGE, LONDON, N.W.3. 
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“LAREN 


LIGHT WEIGHT 


HIGH SPEED | ' ! 
DIESEL OIL ENGINES 


POR EVERY PURPOSE 9045 
J. & H. McLAREN, LTD. LEEDS, 10. F 





BRIGHT STEEL 


ROUNDS SQUARES, HEXAGONALS, FLATS 
AND SECTIONS 


HALESOWEN STEEL 60. 


LTD. 801) 


HALESOWEN 64, VICTORIA STREET. 
Nr. BIRMINGHAM. LONDON, S.W.! 





HANDLING EQUIPMENT | 


THE VAUGHAN OPENSHAW, 


ORAWE 00., — 
LTD. 


| SCRIVEN 


MACHINE *TOoLs 


CROSTHWAITE —— & SORIVEN 
MACHINE TOOLS LTD. 


York Street lronworks, Leeds, 9. 





WORTHINGTON-SIMPSON, LTD., 

QUEEN’S HOUSE, KINGSWAY, W.C.2 
"Phone ‘Grams. 

Holborn 4271. “ Pumping, W esteont.’ 






WALTER.W.COLTMANEC°L"™ 





VERTICAL 
BOILERS 


LOUGHBOROUGH | 
MECHANS LIMITED, 








Engineers & Contractors \ 


SCOTSTOUN IRONWORKS, Gascon ' 
LONDON OFFICE: \ 


10, Princes Street, Westminster, S.W. | | ; — ; 

arthed g ake ker 
See Illustrated my appeari: oe BSS 1 

Dec » Page 59 ~ h Castle ¥.3 be 

NRE eS inbure Deta Pamphlet N 4 
\ le Plugs at E° 
| | Reyro! e 
— 












— 





¥ , To 
AL \‘ 
- ELECTRIC A u 
ve 
rug DON naries >HeS SLOAN ELECTRICAL CO LTD 
. Gt 






, 
miINGHAM Slonet 





BIR 


Manat turers 
nufacturer 
io nutact v cers 


PQUIPMENTS 

on up-to-date lines. 
Ask us to send you 
full information 





RADIATORS 


1ESEL ENGINES 


re My OM vl BES a AIR HEATERS 


ave \= ==: 
ma y NI YANN i OIL COOLERS 
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PERFORATED METALS 


For any Screening or Grading Requirement. 













GRAFTON 
| STEAM « ELECTRIC 


CRANES 


ESTABLIGHED 1880 










T hone 2 
“SEDFORD 2490 


Telegrams: 
“GRAFTON ” BEDFORD 


a 





| | GRAFTON CRANES LTD, 
| BEDFORD. 












erite for Illustrated 
Catalogue G464 


GA-HARVEY & Co.onnow EE? roxpon 567 J 










EN FUCAL 


Bune 
| sceteeaes Set * 








Aov! in 


DRYSDALE & © Yoxer. 





TOWN «4 FT. ELECTRIFIED 
GIRDER RADIAL DRILLING 
MACHINE 


Specially built to do a tough job better than it 
has ever been done before. Its success is proved 
by its increasing popularity. 

The drive is by a 5 h.p. non-reversing motor 
mounted directly on spindle slide. There are 
4 speeds from 160 to 600 r.p.m. obtained through 
sliding hardened nickel Chrome steel gears on 
6 splined shafts mounted on ball bearings, and 
3 rates of power feeds from 60 to 120 cuts per inch 
obtained through steel] and phosphor bronze 
gearing and rack cut solid in spindle barrel. 
Power feed quickly engaged and disengaged 






steels 


by slight push and pull of crosshandle. 


FREDK. TOWN & SONS + HALIFAX 
London Office: ABBEY HOUSE, VICTORIA STREET, S.W.1 
Telephone: Abbey 1931” 
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WILLIAMS’ 
new 
“SUPER JUSTABLE” 
CHROME-ALLOY 
WRENCH 


Lighter, thinner, 
because it is drop-forged from 
chrome-alloy steel. Square 





















stronger— 


shoulders on sliding jaw give 
positive grip on work, also 
provide heavier web on jaw 
without increasing head thick- 
ness. No spreading or wedging 
under pressure. Finish : 
Chrome plate on nickel, head 
beautifully polished. 7 sizes, 
4 to 18 in. 































WILLIAMS’ 
CARBON STEEL 
ADJUSTABLE WRENCH 





A similar adjustable wrench 
of drop-forged carbon steel. 
A trifle than’ the 
chrome-alloy ‘*Superjustable’’ 
Wrench. Positively the strong- 
est carbon steel 


heavier 


adjustable 
wrench made. Finish : natural 
polished steel, also in semi- 
finish at lower price. 
4 to 18 in. 


Fully Guaracterd By 


WILLIAM 


J. H. WILLIAMS & Co 
75, Spring Street, New York, U.S.A. 


Hi for : -Forged ners and Wrenches, 

Detachable Socket Wrenches, ps, Lathe Dogs, 

Tool Holders, Eye Bolts, Hoist Hooks, Chain Pipe 

Wrenches and Vices, etc., etc. 

WRITE FOR LITERATURE 

te "Stk & HICKMAN, LTD. 
i, Smt tint 


CHARLES CHURCHILL & CO., LTD., London, 
Birmiagham, Manchester. 


7 sizes, 

































he ee 
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STEAM 
PUMPS 


SIMPLEX and DUPLEX 
VERTICAL HORIZONTAL 














or 


FOR ALL 
MARINE and LAND 
INSTALLATIONS 





Steam Chest design permits of 
easy and quick inspection, These 
pumps start from any position of 


the stroke 
8922 


NICHOLS COMPRESSORS L"? 


HEAD OFFICE: 303/304, FINSBURY PAVEMENT HOUSE, 
WORKS: LETCHWORTH, HERTS. LONDON, E.C. 


























A “P.1.C.” Patent and oat supplie 
on “ P.L.C.” RULES. 


The New Principle ‘ Differentialis™ 
has been embodied in a new range 
SLIDE RULES, which provide—MA% 
MUM ACCURACY over the MO 
COMPREHENSIVE RANGE with 
MINIMUM OF SCALE LENGTH. 


Descriptive Booklet, Series DI7, * 
POST FREE. 3 


AG.THORNTON. LID. manuracromes 


PARAGON WORKS. KING STREET WEST. MMANCHESTER 








LARGEST MANUFACTURERS OF 
HIGH GRADE DRAWING INSTRU- 
MENTS AND SLIDE RULES IN THE 
BRITISH EMPIRE. 
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MATERIAL 
HANDLING BRIDGES 








AI! ZIWINTS 


“Wn 
ne | 


MAN TROLLEY TYPE 
CAPACITY 
600 TONS PER HOUR 








ROPE TROLLEY TYPE 
CAPACITY 200 TONS PER HOUR 








ASHMORE, BENSON, PEASE & C0. L™- 


(in Association with Mead-Morrison Division 
of Robins Conveying Belt Company of Chicago). 


PARKFIELD WORKS STOCKTON-ON-TEES. 






















RELAY 
OPERATED 


REDUCING VALVES 


SELF-CONTAINED AND 
SEPARATE RELAY TYPES. 


THE SELF-CONTAINED TYPE, KNOWN AS 
THE “MASON STANDARD,” DOES NOT 
REQUIRE WATER OR COMPRESSED AIR 
TO OPERATE. 











OUR SPECIALITIES INCLUDE :— 


SURPLUS and MAKE-UP VALVES, 
PUMP GOVERNORS, FEED PUMP 
CONTROLS, DE - SUPERHEATERS, 
“ STANDARD" TEMPERATURE CONTROLS, ETC. 
For Steam or Air. —— 


REDUCING VALVES FOR ALL PRESSURES UP 
TO 2000 LBS. PER SQ. IN. sm 


Ask for free pamphlets GE 1197 and KE 1208, describing reducing valves. Literature 
regarding other specialities sent free on requcet. 


CROSBY VALVE & ENGINEERING C®- L?. 


42, FOLEY STREET, LONDON, W.1. 
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WELDED VESSELS 








Telephone: 584 (3 lines). Telegrams : Jenkins, Rotherham. 
London Office: 149, Abbey House, Victoria Street, S.W.1. 
Telephone: Abbey 6327. 














Steel Tube Coils 





Battery of 5} in. dia. coils produced at Cyclops Works 


A firm that can make Steel 
Tubes like this can, de facto, 
supply the coils you require. 


Enquiries to :— 


LE BAS TUBE Co. Ltd. 


Head Office : DOCK HOUSE, BILLITER ST., LONDON, E.C.3. 


Cyclops Works, Millwall, London, E.14 


MANCHESTER : 16 Deansgate 
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ALFRED HERBERT Ltd. Coventry 


HERBERT HEAVY-DUTY MILLING 
MACHINES 


No. 33 PLAIN.  Quick-power traverse. Motor drive. 21 in. by 6 in. by 16 in. 


No. 35 PLAIN DUAL-CONTROL. All feeds automatic. Quick-power traverse. Motor 
drive. 36 in. by 12 in. by 19 in. 


No. 38 KNEELESS PLAIN DUAL-CONTROL. Automatic longitudinal feed. Quick- 
power traverse. Motor drive. 60 in. by 94 in. by 214 in. 


No. 18U HIGH-POWER UNIVERSAL. All feeds automatic. Quick-power traverse. 
Belt or motor drive. 36 in. by 9} in. by 20 in. 

Ne. 35U HIGH-POWER UNIVERSAL DUAL-CONTROL. All feeds automatic. 
Quick-power traverse. Motor drive. 30 in. by 10 in. by 18 in. 


ALL MACHINES HAVE ROLLER-BEARING SPINDLES. 


EARLY DELIVERY _ _© an ee tte Mains 





9976 












—to withstand abnormal shock and strain ! 





SPECIAL SERVICE ON WORK TO 
ADMIRALTY SPECIFICATIONS. 






Whitworth and British Standard Fine Threads. 


HEAT TREATED MACHINED 


STEEL BOLTS & NUTS 


Supplied in Whitworth Standard and Automobile Standard sizes, with 


Also manufacturers of BRIGHT Steel Bolts, Nuts, Set Pins, Studs and 
Send your ENQUIRIES to the Actual Manufacturers :— BRIGHT Drawn Steel Bars in Rounds, Squares and Hexagons. 





_On Admiralty and War Office 


STATION WORKS, Mr ate 





eon W. MARTIN WINN [TD 











with Multiple Plate friction 
clutches, German and foreign 
patents, no interruption of 
traction power, for Diesel 
locomotives, rail cars, buses 
and Diesel driven cranes. 


Locomotive transmission gearesson.r. EtiCciIency 97 per cent. 


DIESEL 
LOCOMOTIVES 


omeppes with ARDELT trans- 
mission gears for all capacities 
and for any rail gauge. 


No main coupling required. 


Rapid and smooth speed 
changing. 


Greatest simplicity of control. 
Foolproof switching. 


ARDELTWERKE 





Standard Diesel locomotive 65/80 H.P. 


EBERSWALDE, 











GERMANY 


ARDELT TRANSMISSION GEARS} 












9189 
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DEC. 31, 1937.] ENGINEERING. 





15 





ALFRED HERBERT _ Covering 


PULVERISED COAL FOR ECONOMY 


The Atritor Unit Coal Pulveriser offers the most economical method of 
firing Boilers, Cement Kilns and Metallurgical Furnaces. 


Cheap low-grade coal can be used; labour costs are low as the machine 
is automatic in action from bunker to burner. 


1,200 ATRITORS ARE IN SUCCESSFUL OPERATION. 


We are sole agents for the sale of the Modave-Hanrez Patent Dust Arrester 
which prevents pollution of the atmosphere. 


Atritor-fired METALLURGICAL FURNACES 











9976 








| “THE LANCASTER” axm,) 
BELL FLOAT TYPE 


STEAM TRAP 


A highly efficient mechanical trap. 


+" size weighs only 10 Ibs. 


Lifts its discharged water.—Cannot become ‘‘AIR-LOCKED.”’ 
Nickel valve and seat. 


LANCASTER & TON GE LTD. 


| Supplied si ON APPROVAL = Telegrams: “ Pistons, Manchester.’ PENDLETON, MANCHESTER. te! : PENdleton 1484 (3 lines). 
7839 
































‘TP BANS?O RTERS ¢ on napus srice ress. 


A MOST EFFECTIVE AND ECONOMICAL TYPE OF 
PLANT FOR HANDLING MATERIALS TO AND FROM 
LARGE GROUND STORES 










ee 


Design and complete construction ~ a _ 
| of all Types and Sizes eg x 
| undertaken by the — ir he 
Specialists “ mae: a TTC LAL LA 4 NE 


: TY 7 
AA NT ah Et si 










3 
mie cis  ~ = > ie i SS 
en Ry 





Y 


100 tons per hour Travelling Transporter with lifting jib unloading coal from ships. 


STRACHAN & HENSHAW, LTD. © 3~ 





! 


Phone No. 57066 WHITEHALL IRONWORKS, BRISTOL, 5 Telegrams: Strashaw, Bristol. 9142 
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BS. 4-78- 
COUPLINGS 


RUBBER CUSHIONED DRIVE 


An industrial all-purpose coupling and universal joint. 
The Silentbloc Coupling compensates for angular and 
parallel misalignment without loss of power. 

There is no movement of metal on metal or metal on 
rubber. 

This coupling absorbs a large amount of torsional 
vibration—shocks and uneven impulses. 

The Silentbloc Flexible Coupling needs no protection 
from atmospheric conditions, water, dirt, or grit and 
NO LUBRICATION is required. 

NO NOISE—-NO WEAR—NO ADJUSTMENT. 


Affords electrical insulation. 
Sizes from 2” to 12” diameter. 


For use o 


Steam, Oil & Gas Engines, SILENTBLOC LTD., 


Connections to Fans, : . 
Pumps, Generators, Com- Victoria Gardens, Ladbroke Road, 


free yg a mea Notting Hill Gate, London, W.!I. 


Northern Representative— 
R. A. ROGERS, 15, Buckingham Road, Cheadle Hulme, Stockport. Phone : HULME 251. 





SPECIFICATIONS 
No. 287 for CERALUMIN B 


(Sano anv Die Cast) 


No. 265 for CERALUMIN C 


(Sanp anv Dre Cast) 


No. 250 for CERALUMIN D 
(Sanp ano Die Cast) 





No. 293 for CERALUMIN F 
(Forceo anv Exraupep) 





sarticulars on 














E 251. 
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For ensuring / 


CLEAN AIR-e 


Don’t let smuts, grit, ash or dirt enter 


at {it your premises with the air; clean the air as 
i rf i i ing HHT it enters, by means of “ Keith Blackman” 
UU. A iH Mi 


aE —_. Air Filters. 


r 1M rm 
| ii 


tH 


P| 


Write for full particulars and prices. 
KEITH BLACKMAN LTD., 


ili wait Head Office: 27, Farringdon Avenue, London, E.C.4. 
Telephones : Central 7091. Telegrams: “James Keith, Phone, London.” 


wi paisa A“ W” type Filter Bank 
BEE & showing a cell being 
A typical bank we 


of Dry Cell Filters. 











A Dry Cell “ilter Unit. a aon Sith 
ry Ce Filter Unit A “ Throw-away ” Type Filter. An Oil Film Filter Unit. 






































Makers of all kinds of 
Hydraulic Plant 


Steam and Motor Driven 
Air « Gas Compressors 





























Vertical, Two Crank, Single-stage, Gas Compressors, 
3,333 cubic ft. per min, to 20 lbs. per sq. inch., 
R.P.M. 300, made for Dundee. Corporation Gas Dept. 






One of a set of six 
Motor Driven, Horizon- 
tal, Three Throw, Single 
Acting, HydraulicPumps. 
Made for Port of 
London Authority. 


Fallerton leon Hadgart Barclay é 


PAIKSL 


a __® 


NN RR NEN 
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' 
“SENTINEL” AIR COMPRESSORS 
We have available from Stock or for quick delivery 
the following Compressors :— 
Single Stage Belt Driven - 50 to 200 C.F. capacity ; 
Two Stage Belt Driven - 100 to 750 C.F. capacity 
Two Stage Steam Driven - 100 to 750 C.F. capacity 
Also Motor Driven Machines of various capacities 
with despatch subject to motor deliveries. 4 
ALLEY & MacLELLAN LTD. 
POLMADIE GLASGOW, S.2 |/§ 

















— EEE 


WEARN’S AUTOFLEX DRIVES 
REDUCE INSTALLATION 
COSTS AND EFFECT 15°8", 
SAVING IN POWER 
CONSUMPTION 





In addition to the 
above running cost 
Wearn’s Autoflex 


Drives eliminate # 
all shafting and 


countershafting — 
give minimum Vv 
centre driving 
without multiple 
belts and transmits 
power at an effici- 
ency of 944% under 
National Physical 
Laboratory tests. 





WEARN’S AUTOFLEX DRIVES LTD. 3.102%, 7224c% 
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MULSIFYRE 


THE RAPID 
EFFECTIVE 
AUTOMATIC 


AND 


SCIENTIFIC 

















—| SYSTEM OF PROTECTION [i 


AGAINST 


OIL FIRES 





qv i i- f ah By a EGR eG OE ET Bo em, 


’ 
| 

« ig 
wy ey 


a 


“oe x<"g 
Aigdboey 


BY THE USE OF ag 


* 


=n 
~ ’ 
a. 
wt 


WATER ONLY 


Water, passing under pressure through the Patent * Mulsifyre”’ Nozzles, converts the burning liquid into 
a non-inflammable emulsion. The illustration above of one of the “Mulsifyre demonstration fires at Park 
Works shows the fierce blaze which could be caused by oil from a leak in the pipe of a Turbo-Alternator 
Lubrication system falling on to a hot steam pipe. Such a fire is extinguished within a few seconds by 
‘* Mulsifyre ”’ equipment. 


PROTECT YOUR TURBO-ALTERNATORS, TRANSFORMERS AND SWITCHGEAR BY 
INSTALLING ‘“ MULSIFYRE.”’ 





MATHER € PLATT LTD wantuesrerts 
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The Switch has single pole 
single throw silver con- 
tacts and is rated at 10 
amperes gasfilled lamp 
loads for 250 volts maxi- 
mum. 





Another example of the utility of this small synchronous 
Time Switch is that it may be supplied with provision for 
external manual operation. 

The device consists of a small insulated push button which 
is incorporated in the base. When pressed the button 
automatically effects the next operation without inter- 
fering with the normal sequence of operations. 

This simple but very useful feature has been designed for 
your convenience. 


Write for full particulars. 


° A nG A UL Or 


Provision for 
External 


Manual Operation 











The Switch is of the plug-in 
type and has been especially 
developed for the automatic 
time control of lighting, heating 
and power circuits. 








MA MRARE Coo A © co. LTD. SAAR! MIDDLESEX. 


434 6-7-8 o TELEGRAM 


AH ATT 





an 0 ENFIELD 


LEEDS 
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ali] BABCOCK 
»>PIPEWORK 





No. | Brighton Corporation, Southwick Power 
Station. Feed Pump Discharge Piping. Steam 
conditions of 675 Ibs./sq. inch at 875°F. 

No. 2 Steam and Feed Piping in Boilerhouse at 
the same station. 

No. 3 Corporation of Glasgow, Dalmarnock 
Power Station. Steam Piping in Boilerhouse. 
Steam conditions 625 Ibs. /sq. inch at 850°F. 

No. 4 County Borough of Southampton. Pipe- 


work in Pump Rocm. Steam conditions § 


425 Ibs. /sq. inch at 820°F. 


No. 5 H. J. Heinz Co. Ltd., Harlesden. Steam § 


line to Factory. Steam conditions 160 Ibs./sq 
inch saturated. 


No. 6 Steam and Feed Piping in Boilerhouse at | 


the same station. 


ABCOCK & WILCOX design, manufacture and 
erect complete pipework installations for all 
types of steam power plant. High pressure pipe joints 
are made with the special ‘* Sealweld ” joint in which 
the welding is relieved of pressure load but forms 
a steam-tight seal. This type of joint can easily be 
broken, and remade. Alloy steel is used for steam 
pipes for high temperatures. 
The Company has specialised in the design and 
manufacture of corrugated pipes and bends to meet 
expansion requirements. 
Where pipes rise and fall due to expansion, 
“Genspring” Patent Constant Load Supports are 
fitted, which give a con- 
stant support under all 
conditions of service. 
Babcock valves for all 
pressures and tempera- 
tures are manufactured at 
Dumbarton Works which 
are specially equipped for 
this type of product. 
The illustrations show 
some recent installations, 
and present ordersinclude 
pipework with corrugated 
bends for two important 
passenger liners. 


WORKS: RENFREW and DUMBARTON 


BABCOCK & WILCOX LID. 


BABCOCK HOUSE, 34 FARRINGDON STREET, LONDON, E.C.4 
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What a test revealed 


The test was made upon stainless steel tube 
of high tensile strength. It received two 
cuts simultaneously, in. deep by ‘032 in., 
the tools being of 1} in. square section. The 
spindle speed was 23 r.p.m. 


The tools eventually collapsed, but the bear- 
ings were entirely satisfactory. Although 
the machine was not bolted down, it was 
free from vibration throughout, thus show- 
ing that Hoffmann Bearings possess the 
essential characteristics of machine tool 
bearings ACCURACY andSTAMINA. 

















This 9 in. lathe by Messrs. Darling and Sellers Ltd. is fitted with Hoffmann 

needle roller bearings on the driving shaft clutch sleeves, and with 

Hoffmann ball and parallel roller bearings on the spindle and _ inter- 
mediate shafts. 


THE HOFFMANN MANUFACTURING CO., LTD., CHELMSFORD, ESSEX. 








T 





THE MOSS GEAR -O d.,. CROWN WORKS rTYBURN, 
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The illustration shows one of two modern one-pass. straightening 
machines at the Frodingham finishing plant. Sections are put 
through these before dispatch so that Frodingham sections 
as received by the customer are particularly straight and true 


APPLEBY-FRODINGHAM STEEL CO. LTD. 


Associated with 


SCUNTHORPE LINCOLNSHIRE 
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FRASER & CHALMERS 


TUR 
NB 


| ° 
Installation at a FJamous 
Scottish Paper Mill 


Where large quantities of steam are used 
for process purposes, G.E.C.-Fraser & 
Chalmers back pressure and pass-out 
turbo-electric generating plant has proved 
a real economy factor. 


Process steam and electric power can 


both be provided at very low cost. 
G.E.C.-Fraser and Chalmers 1250 k.v.a. turbo- 


The plant illustrated is typical of a alternator at the Moffat Mills of Robert 
number of similar installations in various ss Sigg Sons, Ltd., Airdrie, Lanarkshire, 


industries. 


DEFINITE ECONOMIES IN 
WRITE TO THE GENERAL ELECTRIC MANUFACTURING COSTS 
CO. LTD., MAGNET HOUSE, KINGSWAY, 
LONDON, W.C.2, FOR INFORMATION ke OPT ANT DE a 
ON PROCESS STEAM TURBO PLANT. 

IN MANY INDUSTRIES. 
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Circuit kVA 

| 7500. Voltage 
Regulation 20% 

Line Voltage 

11,000. 


product / 


FERRANTI LTD., HOLLINWOOD, LANCS. 
London Office : Bush House, Aldwych, W.C. 2 
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CAMBRIDGE  caliena tL aial 
UNIVERSAL 
VIBROGRAPH 



























This} instrument will record horizontal or vertical vibrations. 
By simple interchange of parts, it can be adapted for rotational or 
spot vibration tests, or for use as a deflectograph. It employs the 
stylus-on-celluloid method of recording, which is ideal for measuring 6082 
small and rapid movements, the moving parts being small and 
light, and having negligible inertia. The micro-records are practically 
indestructible, require no chemical treatment, may be considerably 
enlarged and measured with great accuracy. They may be 


Demonstrated at the 
PHYSICAL SOCIETY 


enlarger which is incorporated with the portable case containing 
the complete equipment. Full details in Folder 62-G. 


South Kensington, London, 
January 4th to 6th. 


| 
immediately examined by means of a viewer and photographic EXHIBITION 
| 


Admission tickets sent on 


CAMBRIDGE INSTRUMENT COMPANY LIMITED | request. 


f STAY BRITE rusttess steer 7 




















FIRTH —VICKERS STAINLESS STEELS LIMITED SHEFFIELO 9 
SEE ILLUSTRATED ADVERTISEMENT ON PAGE 30, Doe. 10. 


— 














Provide Reliable and Economica! Power for : 
all Purposes. Made in sizes |} to 360 B.H.P. Cheapness in the Petter Sense 
Stationary and Marine. Write for catalogue. — Is cheapness born of Excellence 


YEOVIL, ENGLAND 

















The Supreme Material 


FOR THE 


WEARING PARTS OF STONE BREAKING AND ORE 
CRUSHING MACHINERY. 


DREDGER COMPONENTS. 


RAILWAY AND TRAMWAY TRACK 
AND MANY OTHER PURPOSES. 


orwhich UNEQUALLED FOR’ DURABILITY 


at Hadfields are the 
= Inventors and Sole Makers) Manufacturers of STEEL CASTINGS AND FORGINGS. 


cnonetcomsow —MADFIELDS LT sitio"? “tie iis 
8354 


No. 1708 
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“DRU MM” 


PUMPS. 








BALL BEARING PATTERN MOTOR-DRIVEN PUM? 


DRUM ENGINEERING CO., LIMITED, onl 
Telephone No. 2358. BRADFORD. “ DRUMPHONE- BRADFORD.” 
London Office: 38, VICTORIA STREET. Telephone No.: VICTORIA 3190. 

















eo") HEE, 
A VERY SATISFACTORY REPORT ? Wy COOLERS 


“The chief engineer of the Accra Brewery gives a very satisfactory report about 
the HEENAN Coolers which are working there. The effect of cooling of this 
apparatus is always we satisfactory even under the often very unfavourable 
climatic conditions . . . The required purpose, to reduce the Consumption of the 
expensive pipe water to a minimum, has been fully attained thanks to the HEENAN 
Coolers.” 

Extract from letter received from The Nathan Inst., Zurich, 7.6.35. 








HEENAN patent Water Coolers continuously re-cool the circulating 
water of INTERNAL COMBUSTION ENGINES, AIR COMPRESSORS, 
REFRIGERATING CONDENSERS, STEAM CONDENSERS, LIQUID 
CONTROLLERS, etc. 


A HEENAN Cooler will soon repay its purchase price because 95% of 
the water that would otherwise be wasted is saved, besides providing 
perfect cooling under all conditions. Furthermore, it is of all-metal 
construction, thus making its working life practically indefinite. 


Heenan V. 64 Cooler, capacity 
3,400 g.p.h. Sizes from 250 toe 
55,000 g.p.h. 






Please let us send you Leaflet No. 64/5 ENG. 
Nae aE 

COOLERS “PAY FOR THEMSELVES!” 
HEENAN AND FROUDE LIMITED - ENGINEERS - WORCESTER -: ENGLAND 























GOODALL,CLAYTON & C? L'? LEEDS 


ELEVATING & CONVEYING MACHINERY, ROOFS, BUNKERS, COLLIERY SCREENING PLANTS 
PICKING BELTS, PIT HEAD GEARS , HEAPSTEADS , GAS RETORT INSTALLATIONS. 

















one, & AYORAULIC EXTRUSION PRESSES 
FOR TUBES °® SECTIONS 


DIRECT OR INDIRECT PROCESSES 


VERTICAL or HORIZONTAL TYPES 
ALL sizes up TO 2500 tons power 
SEND US YOUR ENQUIRIES 


FIELDING & PLATT L"™: 
GLOUCESTER. "PHONE : GLOUCESTER 2158 
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PARSONS 
TURBO-GENERATING PLANT 


6e-@6 
sole 


@eseers 

















6,250 K.W. PARSONS TURBO-ALTERNATOR 


(3,000 R.P.M.—3,300 VOLTS) complete with 
SURFACE CONDENSING PLANT recently 
supplied to the British Government. 


C.A PARSONS 


& COMPANY LID 


HEATON WORKS, NEWCASTLE-ON-TYNE, 6 
London Office: - 56, Victoria Street, Westminster, $.W.1 


© 
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HOPKINSONS’ 
‘HYLIF” SAFETY VALVE 


was introduced in 1929 to provide a 


suitable valve of high discharge capacity — 


for the modern high-duty boiler. 


The aggregate discharge capacities 
of Hopkinsons’ ‘ Hylif’’ Safety Valves 
actually installed, or on order, 

amount to 


124,000,000 


ib. of steam per hour 





FOR ALL PRESSURES AND 
TEMPERATURES 





“ 


af 








HOP NSONS | 


HUDDERSFIELD 





LONDON: 34 NORFOLK STREET, STRAND, W.C.2 
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NON-CORROSIVE 
VULCANITE PARTS 


Moseley research into the use of Vulcanite 
has contributed to the development of 
industries using acids and caustic fluids. 
Vulcanite is the ideal material for valves, 
rollers, tank linings and all parts in 
constant contact with corrosive agents 
because it is impervious to corrosion, non- 
absorbent, smooth, hard and unshrinkable. 


The photograph shows a Moseley 


Vulcanite Cock in use in a bleaching works. 


DAVID MOSELEY & SONS LTD. 
ARDWICK MANCHESTER 12 


19/20, Holborn Viaduct, LONDON, E.C.1. _ 17, Ombersley Rd.. Balsall Heath, 
BIRMINGHAM 12. 126, Ingram St., GLASGOW, C.1. SYDNEY, N.S.W. 
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A= 
SUPPLY 
THE WORLD 


WITH 
THE PRODUCTS 
OF THE 
IRON PRODUCING 
AND 
MANUFACTURING 


INDUSTRIES 





INTIS TRI Dany; 
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EKCONOMY 




















F.CoNOMY of fuel with frugal use of 
lubricating oil are attractive features 
of Gardner Engines. 


More important still is their proved 
economy in maintenance costs, com- 
bined with their great reliability. 


|‘ BRITISH road vehicles (passenger 
and goods), in British rail cars and 
locomotives. in British built ships, 
yachts and fishing boats, in British The Gardner Road Transport Oil Engine (LW Type). 
mills and factories, thousands of 
Gardner Engines are maintaining 
and extending their world-wide 
reputation established for forty years 


amongst forty thousand satished HEAVY OIL ENGINES 


customers. 








Built in many sizes - 6 to 400 B.HLP. 








L. GARDNER & SONS, LTD., PATRICROFT, Manchester. ae 


(Proprietors of Norris, Henty & Gardners, Ltd.) 

















Heap’s Patent Screwing Machines 


Registered Trade Mark , 


with Tangential Dies 


They are designed from beginning to end as high-class 
Machine Tools and embody features not found in any 
other make of Screwing Machine. 


The Die Head is of our own Patented Design. 
All parts of the Head and also of the Die Holders 


a a which are liable to wear, are of Hardened Steel. 


for precision work. 
The wall of metal which surrounds the Die Holders 
solidly supports them, and also eliminates the danger of 
the Operator being caught by protuding Die Holders. 
The four-throw cam is fitted with Hardened Steel Strips. 


The Hardened Steel Contact Blocks of the Die Holders 
bear for their full width on the Cams. 


These features render the Die Head when closed as 
rigid as a solid Die, and enable us to guarantee the Heads 
to screw perfectly parallel and uniform threads. 


Catalogue free on request. 


Joshua Heap & Co., Ltd., 


ASHTON-UNDER-LYNE, ENGLAND. ri 
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2. 


FEATURES OF THE 





PAPER 


it reduces wear on machines 
by absorbing shocks and 
keeping the effects of vibra- 
tion down to a minimum. 


It runs quietly and smoothly 
with none of the noise of 
metal to metal gearing. 


The teeth become highly 

polished in use, so reduc- 

ing friction and increasing 
ciency. 


B.I. Paper Pinions are very 
clean in use as little lubrica- 
tion is required. 


They are extremely durable, 
some in regular use at the 
B.I. works having given good 
service for over 20 years. 














Tel. No. Prescot 6571. 





BRITISH INSULATED CABLES LTD., PRESCOT, LANCS. 


London Office: Surrey House, Embankment, W.C.2. 


Tel. No. Temple Bar 7722. 
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Springs and Spring Washers 
FOR  mameaen RPOSES 
Manufactured by 
JOHN TONKS 
AND CO., 
Central Spring & Steel Works 
Furnace Hill, 
SHEFFIELD, 3. 


TSLFPHONS : TELEGRAMS : 
24670 SHEFFIELD. TONKS, SHEFFIELD. 


MachineCut Gear Wheels 
THE REID GEAR CO. 


34 
LINWOOD, near PAISLEY 


OIL SHALE 


VIDSON ROTARY RETORT 
O BATTERY OF THESE RETORTS 
EEN INSTALLED BY THE NEW 

LIDATED GOLDFIELDS LTD. 


T RETORTS LTD. 


NO. 5 VICTORIA ST., LONDON, S.W.!. 
Phone: Abbey 2440. 9025 





ALFRED BEEBEE 


LIMITED 
WEDNESBURY 
Bolts, Nuts, Studs, and 
Repetition Work. 8204 


RYING MACHINERY, 


for all materials. 


PRATCHITT Bros., Lto 
ENGINEERS, CARLISLE 


NEWPoRY 


MARINE & & "INDUSTRIAL 
OIESEL ENGINES UP TO 800 HP. 


Wrote 


For RESPIRATORS, SAFETY 
GOGGLES, Etc. Apply to— 


c. V. BOLTON, F.s..c. 


49a, LEIGH RD., LEIGH, LANCS. tei. 527 
ALL KINDS OF SPECTACLES COPIED 
Send for Lists of Safety and Optical Goods 


The Motherwell Bridge & Engineering Co., Ltd. | 


Engineers ¢ & Contr .cturs, 
Bridges, Roots, Piers, Tanks, Dock Gates, 
Hydraulic Pressed Flooring, etc. 


orsrtecet" MOTHERWELL, W.B. ™:.5> | 
London Office: 82, Victoria Ot London, S.W.1 | 
Grane: ‘ Mobricolim, Sowest, | on on.” Tel. : 4183 Victoria 

See illustrated advt. last and next week. 


————— 


DAWSON & DOWNIE 
CLYDEBANK tro. 


PUMPS ™ 
FOR LAND and MARINE PLANTS 


SEE ILLUSTRATED ADVERT., PAGE 54, Dec. 24. 


STOP THAT LEAK WITH 


ENGINEERING. 
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4 
REA 





TREET souThK 





STAR DELTA STARTER 
mounted directly upon Yoke. 


aid 


SMOOTH CONTROL 
Variable Reactor and Drum Con- 
troller give fine variation of output 
current values from 15 to !00 
amperes. A valuable facility for 
welding thin plates. 


LOCKED IN. ANY POSITION 
by Reactor omens screw. 


eee 


Specially designed to work on Alter- 
nating Current without imposing an 
unbalanced load on the mains. 

Send your enquiries. 








ETROPOLITAN| 


ELECTRICAL 
TRAFFORD PARK - MANCHESTER if7. 





co., LTD. 
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STEEL CASTINGS 


by Open Hearth Acid Process 
& taste o fee GU to werent 


EON. "? Faaod On soneAu'veRIrxe Tats,” 


AERIAL RO jy fOiNls =” e —_ 
. Castings for Railways, Shipbuilding 
Yards, Engine Works, Rolling 


STEEL RAILS & accessories | . ; Mills, Iron Works, Bridge Work, 


Hydraulic and Electrical 
Machinery, Mining, River Dredger 
k 


SPECIALISTS IN RAILWAY Excavating Work. 
SIDING CONSTRUCTION ar 





SPECIALITIES : 


TELE.: “ RAILS,”’ WIDNES. ls's TONS WE ‘Tooth Wheels and Pinions used 
in Connection with Cranes, 
Winches, Capstans, etc. 


TI Mn SIDE FRAME FOR ROLLER TABLES WITH ROLLERS DRIVEN BY INDIVIDUAL MOTORS 
DORF Cast Steel Anchor Heads: 


EN G I N E E R N ? TO THE ORDER OF SCHLOEMANN AKTIENGESELLSCHAFT, DUSSEL 
Sarees ws Seas W. SHAW & CO. , Ltd., Wellington Foundry, MIDDLESBROUGH 


ee IN STOCK 
Telegrams—"“ WELLINGTON, fe : DLESBROUGH.” ON ADMIRALTY AND WA FICE LIST 


= 
= 
sur, PACKINGS tor every p La) London Office: 20, i o nor Gardens, 8.W. ae ut Representative : diesars, DAVIDSON & PBARSON. 
Presentativ ‘or nchester and Birmi m Districts: ands, Lymm 
i, Teele of every deacription, & : 4, Weat George Street, Glas Representative : 3.6. M: ONIE. 

» Dean & 
= 
= 
= 
. 








~& - Agent for Duthem ond Hesthumberiand: G. NBLSO "Cathedral B 


waar Syrup 
ee eee 


ALEXANDER KENYON — a 
& CO., LTD. / I 
Victoria Bridge, Manchester. . 
Hvsnruvervenvavavevucocaenevnenanaaeseugeugnavsecocacegenaessnininetr J) | | |} ml 
ROYLES ye 7 a! 


IRLAM, Near MANCHESTER. 


my eomgee sem WELDING TANIPULATSE 


Twin and Single Strainers, 
Steam Traps, Reducing P 
Wien | reduces your welding costs. 


LIMITED 
BRIQUETTE __ MACHINERY 


Coal, Coke, Ores, etc. 
Write: Herbert Alexander & Co., Ltd., 
Charmouth Street, Leeds. °°?’ 
MAGNETS WY 
LIFTING MAGNETS 
CLUTCHES, CHUCKS & 
MAGNETIC SEPARATORS 


for all purposes 
jrams: 148, HIGH ST., ERDINGTON,| Phone 
BIRMINGHAM, ENG. 
SUTCLIFFE, SPEAKMAN & CO. Ltd., Work table can be tipped to 


an angle of 90° and revolved 
BRASS —STAMPINGS a 
"LEIGH, LANCS. 8472 
All movements _ electrically 
SIMPLEX SHEARS © controlled. 
] Qocupeiied te Gor. Vege. Built in three sizes, 30 tons, 
| Wire Rope 


Works & Ship- 6 tons and | ton. 
yards all over 
the World 


No. 1 
SHEARING 
MACHINE 





Send for Catalogue E 2 


MORTON & WEAVER Eis"°2! COVENTRY 
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| 
| DEARN 


CENTRIFUGAL PUMPS 


BOILER FEED 


























Make joints like this Jeakproof MINING 
-and have one thing less to worry about/ | DEEP WELL 
A ; ali 2aak BORE HOLE 
HERE are no leaks—and never will be—in pipe joints BOOSTER 






laid up with Smooth-On No. 3, because the metallic 
body in Smooth-On is permanently impassable under 
any pressure or temperature and with any fluid. 


Smooth-On No. 3 adheres well to the threads, fills every | 
minute void from the start, and its volume never decreases, ALL CLASSES 
because the metallic body can’t shrink, dry out, 
; OF PUMPS 
shrivel or crack. 






CIRCULATING 












SPLIT CASING TYPE 
50 to 3000 g.p.m. Heads up to 200 feet. 


(Reciprocating 


Get it in | of 5-lb, yellow lsbelled cans, from and 
any supply house. Centrifugal) 


aca a the free — geatye | eet, COMPRESSORS 

i 1 t well on t t of 

Smeeth-On; whan end how to are cath of the VACUUM PUMPS 
seven kinds, and what results to expect. CONDENSERS 





Distributed by : ; HEATE RS TURBINE TYPE. 
Messrs. besten: a TT, LTD., CALORIFIERS 75 to 1500 g.p.m. Heads up to 1500 feet. 
Southwark Bridge Road, London, S.E,I, 
and Page in stock by leading dealers and 8451 
sup ouses. 
Oo |TD 

Made by Smooth-On Mig. Co. Telegrams : AN K DEAR N & C , L! ? Telephone : 

5108 Jersey City,N.J., U.S.A. 3-14 “ Pumps,” East 1053/5 
Manchester. A N e H E ST E R 12. Manchester. 





































YOUR 
HEATING 
PROBLEMS 
Hi SOLVED ee gs 


Contractor: Mr. H. Turner, South Bank. 


as . a9? | a ” 
(@lorier EXPaMeET 
: British Steel—British Labour 


UNIT HEATER REINFORCEMENT 


for all classes of 





UttMUMIUMMM, 





W174, 








The calorier it heater outcome years investi 
and we claion tor it che dletinetion of being the perfect eslucion'ee such protions nem CONCRETE 
it reduces to a minimum the accumulation of high temperatures at the upper parts 
ofa —- z= ~- 4] =—— air as 6 the low as zone, and distributes and 
heat rapidly. actually costly than an open brazier. 
Write for our Calorier Booklet No. 120. a 2oss FIRE "I RESISTANT 


can be used with STEAM—HOT WATER—ELECTRICITY. 










CONSTRUCTION 
| 


STANDARD s POCHIN ANS [12 The Expanded Metal Co. Ltd., 


Sinan: ‘a nit Burwood House, Caxton Street, London, S.W.|I. 
H-ENGLANT Works: West Hartlepool. Established over 45 years. 
RSA Patentees and Manufacturers of Expanded Metal. 
Engineers for all Forms of Reinforced Concrete and Fire-resistant Construction. %*° 
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Magnifying Thermometer 





STRONG, ACCURATE and RELIABLE. 


MADE IN MANY VARIETIES 
TO SUIT ALL PURPOSES 


Adopted with alesieiiie in connection with 

Steam Plants (Superheaters, Economisers, &c.) 

also Sugar Refiners, Gasworks, Breweries, 
Heating Plants, Baths, &c., &c. 





State your requirements and write for prices to— 772 


T. SUGDEN, Ld., 


180, FLEET STREET, Levee E.C. 

















4 UTOMATIC COUNTING 


Veeder-ROOT Counters 
Mechanical & Electric 


comprised the most complete 
line of Counters 
in the world. 


Their standard of quality & 


reliability is unapproached. 








VEEDER-ROOT 4 


DICKINSON WORKS, Aa WAY, 
CROYDON, SURREY 











Telephone : Thornton Heath 2264- 5 Telegrams : Veedermeta, Phone, London. 




































RAILWAY SIDINGS 





Siding recently laid by us 


RAILWAY SIDINGS 
CONSTRUCTED & MAINTAINED 


(40 years experience) 


Send your plans or ask 
us to come and see you 


WE HAVE LARGE STOCKS OF 
RAILS & ACCESSORIES 


THOS W. WARD LTD. ALBION WORKS 


SHEFFIELD 


Phone : Wires : Forward, Sheffield 




















HARLAND 


UGAL 


co £5 


every day poe all day 








You should 

examine the points Monoglide 
in favour of Pumps 
Harland delivered 
Manufactures from 


stock. 


\ 


Right : Motor Driven Monoglide. 





Left: Monoglide. Centre: Spiroglide. 


LONDON i a ilalelar. 


AND BRANCHES 































Let us send you particulars of : 
Dividing Heads for active Graduation. 
Dividing Heads with three-jaw chuck. 
Round Tables. 

Parallel Vices. 
‘Engraving Cutters. 
Depth Limiters. 


MACHINGS 


They are designed to meet the highest 
demands and are known as good 
machines throughout the world. 


The machine that gives the best finish 
and accurate work. 


Further particulars of these machines 
will be sent upon request. 


TECHNICAL MACHINES & ACCESSORIES 


ROYAL LONDON HOUSE, !7, FINSBURY SQUARE, LONDON, E.C.2 
rece: NATIONAL 6459 zams TECHNIMACH, FINSQUARE, LONDON 
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When we were very young we 
learned to read. Slowly at first (cat, 
mat) but gradually improving (feline, 
carpet) until we became really good 
(carnivorous quadruped, axminster). 


But seriously, we learned a lot by 
being interested and gaining experi- 
ence. Which brings us to the point. 

For years we have specialised in 
technical advertising. True, we are 
agents for products as far removed 


from the industrial as snuff and furni- 
ture polish, but we are very, very 
interested in the technical market 


and are proud to number among our 


clients some of the best-known 
manufacturers in the country. 


We offer a specialised service for 


preparing advertisements and for 
the layout and production of booklets, 
etc., for technical products. Can we 
be of service to you? 


STANLEY D. DICKSON, Advertising & Marketing, MARLBOROUGH HOUSE, 
4, MARLBOROUGH ROAD, SHEFFIELD, 10, 


Telegrams: ** Advertise,"’ Sheffield. 





Telephone : 60006 (2 lines)» 











—— 
— 
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The range of Of A© Charging Machines 
includes 30-cwt., 3-ton and  7}-ton 
machines (the latter is illustrated opposite). 
Like GA® Electric Cranes they. are 


constructed. for a long life of hard going. 











Throughout the country, Steelworks and 


other industries are using VA Charging 
Machines and Electric Cranes for the 


better handling of modern production. 


























Gas Engine-driven Compressor illustrated above was supplied to The Anglo-Ecuadorian Oilfields, 
and compresses 1,500,000 cubic feet of natural gas to 130 lbs. per square inch in 24 hours. 


FOR PARTICULARS OF SINGLE AND TWO-STAGE COMPRESSORS FOR AIR OR 
GASES SIMILAR TO THE TYPE SHOWN ABOVE, WRITE TO :— 


REAVELL & CO., LTD., IPSWICH, ENGLAND. 


TELEGRAMS :- ‘“REAVELL, IPSWICH ”’ TELEPHONE Nos :- 2124 and 2125. 06715 
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w-G hie wehebete! 
EFFICIENCY 
With, 


DOUGLAS, LAWSON 


YS 









Douglas Lawson pulleys are the finest of their 
kind; built for the hardest possible wear in 
24-hours-to-the-day racking conditions, they give 
the unstinted service of excellent workmanship, 
manufacture and materials put to the test. 

Experts supervise their construction and the 
very fact that Douglas Lawson have specialised 
in pulley manufacture for nearly half a century, 
and that a high percentage of orders are ‘repeats’ 
of those previously given, is sufficiently con- 
vincing to necessitate a trial. A large, well bound 
catalogue, abounding in illustrations and packed 
with interesting details, will be sent to you on 
request. 


DOUGLAS 
LAWSON 


AND CO LTD, 
BIRSTALL-LEEDS 


Telephones : 
Batley 598 & 599 






Telegrams : 
** Pulleys ’’ Birstall—Leeds 


8570 & 












FORGED STEEL 
RINGS & BLANKS. 


ns, Slings, Ste. 











im Netherton Iron. 


N.HINGLEY & SONS LTD. 
Netherton lron Works, DUDLEY. 






































FLEXIBLE COUPLINGS 











errors in alignment, 
absorbing shocks and 
stresses, damping out 
vibrations and at the 


the springs and the grooves. 
Herein resides its outstanding 


merit. 
Patent No. 346641. 


“* Patented in Foreign Countries.” STEEL-SHAW 
STEELE & COWLISHAW, Cooper Street, HANLEY, Stoke-on-Trent. 


Lendon Office : 329, High Holborn, W.C.1. 9194 Telephone : ‘* Holborn 1695."* 

















~ bo 














" 
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TUM BLAS 








Ewbank 


ACCRINGTON 
(Entwisle € Kenyon Ltd) 


The finish obtained on the castings, fragile, large and small, cleaned in this 
Wheelabrator Tum Blast is so excellent that no further operation is necessary 
before enamelling. An average load of 7} cwts. is cleaned in about 15 minutes— 
five times faster than previously cleaned in a barrel plant, and much cheaper. 


Write for particulars of a Wheelabrator machine to deal with your work. 


347M 


TILGHMANS PATENT SAND BLAST CO. LTD. 


BROADHEATH N& MANCHESTER. 











Chain Soeed, 


Incorporating all the advantages of 
chain drives Renold Chain Speed 
Transformers also provide a self- 
contained high ratio speed trans- 
former unit. 


TUSVOVINETS 


Renold Chain Speed Transformers 
are equally suitable for reducing or 
increasing speeds. There is a marked 
absence of vibration. Write for 
catalogue No. 116/11. 


THE RENOLD & COVENTRY CHAIN CO. LTD., MANCHESTER, ENGLAND 
























WROUGHT IRON 


ULLEYS 


Quality! 


LL Crofts Pulleys 
A are built to quality 

standards. Methods 
of construction, choice of 
materials, skill in work- 
manship are the result of 
experience in the manu- 
facture of over one million 
pulleys supplied for all 
classes of drives. 
Strength, lightness and 
true running are qualities 
evidenced by thousands of 
repeat orders from satis- 
fied customers in all trades. 
We solicit your enquiries 
for W.1. Pulleys up to 20 fe. 
diameter, any width of 
face for light, normal, 
arduous or shock loads. 


@ DELIVERY 
Standard construction 
ulleys up to 60” diameter 
AME DAY AS ORDERED. 


Send your next Pulley 
enquiry to CROFTS 


CROFTS 


(ENGINEERS) L'P 
BRADFORD 


Largest Makers of Pulleys 
and Miligearing Appliances 





P 














FOR with createst economy FIT 


THE NEW PATENT 


-EVNFLO- 


AUTOMATIC TELL-TALE 
LUBRICATOR 





As its name implies, this lubri- 
cator will deliver lubricant at 
a UNIFORM controlled rate— 
this hitherto unrealised feature 
is now secured by the novel use 
of two independently housed 
springs controlling respectively 
two concentric plungers of 
unequal diameters. 


RESULT 
Perfect lubrication 
Maximum economy 
Minimum attention 


Supplied in polished Gun Metal or Steel Blued 
or Plated—made from pressings. 

Apply for full particulars and prices from your 
nearest factor or write direct to: 


TRIER BROS. LTD 


36, VICTORIA STREET, WESTMINSTER, 





S.W.1. 


9254 
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- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION ~ 


DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &c. 


CLYDE STRUCTURAL IRON 
co., LTD., 


CLYDESIDE IRON WORKS, 
Scotstoun, GLASGOW. 


LONDON OFFICE Telegrams : “ CORRUGATED, GLASGOW."* 
1, Leadenhall Street, £.C.3 Codes: A.B.C. (Sth Editien) and LIEBER'S, 


7814 





WHEn 

LAU 29) ¢2¢is 

UNIVERSAL 
BALL eerried 


SINGLE 
DOUBLE 


: igen an 


EH Sones L” 


EDGWARE AD THE HYL LONDON NW 


THE NEW DIAMOND EXPANSION SHIELD 
FOR LAG SCREWS 


IMlustrated Lists and Particulars on application to the 
SOLE AGENTS— 
9038 


Ee. LORE, I... 


12 & 14, Brazennose Street, Manchester, Eng. 








Constructed of Best Siemens 
Martin Mild Steel 
BRITISH MANUFACTURE 
Designed for efficiency 
combined with long service. 


Makers to Admiralty, War Office, Crown 
Agents, Railway Companies, Public Works, 
Contractors, Crane Makers, etc, 


Established 1864. 


Send us your 
enquiries. Full 
particulars on 
application. 


CLAYTON. SON « CO. LTD 


City Boiler Works —-Moor End-Hunslet-LEEDS 


LONDON OFFICE. 5, Vickoria SE. S.W.1. 


‘a7s. CAS LEEDS 











r 











I 








DEC. 31, 1937.] ENGINEERING. [SUPPLEMENT page XvI1] 


43 











| Users’ Drills Users’ Drills MACROME 
| 28,968 holes. after Treatment DRILLS 
70,875 holes. 146,320 holes 


‘IT IS THE HOLES THAT 





MACROME 


Latest Result in Birmingham | 
Production Test of H.S. Drills 


COUNT— 


Five times the number at 12% extra cost! 














WE CAN SUPPLY YOU EX STOCK 








MACROME LIMITED 


WORKS AND REGISTERED OFFICES: LONDON OFFICES : 
HAY MILLS, BIRMINGHAM 3,JGROSVENOR GARDENS, S.W.! 
Tel. No.: VIC. 1283 Tel. No. : VIC. 4846 








A SIZE AND TYPE 








| 


srr pve 3 


f.a.p.m. 


5,000 cu. ft. f.a.p.m. 
Write for Catalogue No. 2/D. 








Also Double-Acting Compressors delivering from 320 to 


TO MEET EVERY REQUIREMENT 


“BROOMWADE 


AIR COMPRESSORS 








SINGLE-STAGE SINGLE-ACTING COMPRESSOR 


Supplied in sizes delivering from 2} cu. ft. to 800 cu. fet. 


THE PRODUCT OF 39 YEARS’ SPECIALISATION 


BROOM «WADE LIMITED. HIGH WYCOMBE. ENGLAND. sso ‘e's °s's! 





® 39-67 











9087 



























— 








NG TACKLE 


FRICTION HOISTS . BUILDERS 
HAND WINCHES, JACKS for ERECTORS 


ENGINEERS 
PULLEY BLOCKS, Etc. onsreanaant 


ASK FOR LISTS 


RICHARD C. GIBBINS & CO. 
BERKLEY STREET 


BIRMINGHAM, 1 


















eee 
BEARINGS 


MADE_ IN -—~ 
BIRMINGHAM 





POLLARD BEARINGS LTD. 


Bearing Works, Tyburn Road, 
ERDINGTON, BIRMINGHAM 


Telephone : 
-:. Erdington 1196-7 





Telegrams : 


Balbearing Birm:rg!am 


8622 
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| COLLIERIES 
Motors for swore 


| MACHINE TOOLS 
“THE LAWS , BOILER HOUSES 
Ad ; ~ TRACTION 

| . MARINE 

| and 

every industrial 


HEAT -. nae | situation 
TRANSFER.” | 


By 
H.MEDWAY MARTIN. | 
Wh.Sc., F.C.G.I. 


Third Edition. 








Crown 4to, 20 pages. 


Paper Cover. 





1 A“ Metrovick” standard 
squirrel cage motor. 


2 A small “Metrovick” 
standard squirrel cage 
motor. 

3 A “Metrovick” flame- 
proof slip-ring motor. 


4 A“Metrovick” standard 
slip-ring motor. 


Price 2/- net. 





5 A typical “Metrovick” 
LONDON D.C. motor 


Offices of | 6 A Metrovick” mill type MMickers* 
“‘ ENGINEERING,” Vi Vic Kers 


35 <= 36, pepe tg Street, ee a a. LTD. 
Strand, W.C.2. TRAFFORD PARK - MANCHESTER iI7. 

















J/A 606 











GREY IRON 








HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY. 

SPECIAL AND ORDINARY CASTINGS FOR DIESEL ENGINES. 

CASTINGS SUPPLIED FOR TURBINE MACHINERY, RECIPROCATING 
ENGINES, SHIPS, LOCOMOTIVES. CRANES. ETC. 


APN de De Olea eT Ines 0 J. H. HEATHMAN, LTD., 


CLYDE FOUNDRY. covan. GLAscow. Dept. X, PARSONS GREEN, 
»7 | FULHAM, LONDON, S.W.6. 








ial 





7518 
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FOR 


FIRE PROTECTION OF FACTORIES 


CONSULT 


MERRYWEATHERS 


Write for new Illustrated Pamphlet 689 E.G. regarding 


“PNEUMASUDS” 
FOAM GENERATORS 


Adopted by Oil Companies, Engineering Works, 
Docks and Harbour Authorities, Fire Brigades, ete. 


Demonstrations given. 
Experienced Fire Protection Engineers will attend to advise. 


MERRYWEATHER & SONS, LTD. GREENWICH, S.E.10 





























PIPE UNIONS 


WHICH CANNOT FAIL IN SERVICE 


ON COMPRESSED AIR, STEAM, OR WATER LINES. 


Socket Unions in Malleable Iron, with ground ball 
joints, having brass seating, ensure the quickest, best 
and cheapest form of joint, on all services. 

There is a great distinction between a JEFFERSON 
and any other union. The outstanding feature is 
the position of the brass seat. This is inserted in a 
recess, away from the pipe contents, and cannot 
become loose. 

Spherically ground faces make a perfect joint, even 
with pipes out of line, on pressures up to 300ibs. 
Hexagon ends give good grip for spanner, and 
frequent disconnecting does not affect tightness. 
For medium pressures up to 200ibs. OXFORD x 
Unions have the same features, but are lighter. \) ie % 


DISTRIBUTORS :— 


Barish Steam Speciaries Lr. 


oes PIPE hit TINGS AND 
ALVES OF eres, ton BEDFORD STREET, 
CAS. STEAM OR WATER SERVICE LEICESTER 


The 
Jefferson 
Union Co., 
Lexington. 
Mass., U.8 A. 











66 CTELEDEP” 


IAL 
NEW DIFFERENT 
TANK INDICATOR 












This Tank Indicator is of 
the 


, but operates 
ona new principle enabling 
the fitting of Scales with 
exceptionally wide divi- 
sions. It is specially suit- 
able for Tanks where it is 
desired to read small in- 
crements of depth, weight 
or volume. 





Full la Rss on 


View of scale about half full size. 


DOBBIE McINNES Ltd. 


57 BOTHWELL ST., GLASGOW 











THE DELTA METAL C0. » LTD. 


EXTRUDED BARS 
“DELTA” BRAND 


E, YELLOW METAL, BRASS, RED METAL, NAVAL BRASS, COPPER, 


DELTA WORKS, 
EAST GREENWICH, LONDON, S.E.10 


hes at BIRMINGHAM 8972 














ARE YOU SELLING YOUR 


SCRAP 


IRON, STEEL 4E TALS 


TO THE BEST ADVANTAGE ? 








Consult THOS W. WARD LTD. 


ee eines ALBION WORKS, SHEFFIELD. | 
DISMANTLERS OF SHIPS & WORKS. | 


Dépots at SILVERTOWN.E./6. GRAYS. BRITON FERRY. PRESTON, | 
LIVERPOOL, WISHAW. MIDDLESBRO. BARROW SHEFFIELD. Erc 
London City Office 90. Fenchurch St. E.C.3 





























DIE-PRESSINGS. 


HOT BRASS & BRONZE 
STAMPINGS. 


BAKELITE MOULDINGS 
FOR ALL TRADES 


BROOKES & ADAMS, Ltd. 








BARR STREET, MAY WE 
HOCKLEY, BIRMINGHAM, ADVISE OR 
ENGLAND. QUOTE YOU? 





Tel.—Nerthern 1213. Tel. Add.—* Teleba ”’ 8588 





ORMEROD SLOTTERS 


20in. SLOTTER 
ILLU ISTRATED-—S.L. 10. 
A NEW DESIGN EMBODY- 
ING CENTRALISED CON- 
TROL, GREATER RIGIDITY 
AND INCREASED 
CUTTING CAPACITY. 
TABLE IS SUPPORTED IN 
ALL POSITIONS. 






















MACHINES 4in. TO 20in. 
MADE WITH MOTOR OR 
BELT DRIVE. 


WE ARE ALSO MAKERS 
OF SHAPERS, TRAVERSE 
HEAD MACHINES AND 
PLANERS. 


WRITE FOR OUR LATEST 
CATALOGUE. 


ORMEROD SHAPERS LTD. 
HEBDEN BRIDGE - - YORKS. 
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° (LEEDS) 72 LEEDS. | 


LONDON OFFICE | 
63 QUEEN VICTORIA STREET, 


VFVP RG se ais. 
V/C TELEGRAMS. “PRESS LEEDS) 
TELEPHONE. HUNSLET: 753.05 
































= ‘ 
EQUIP YOUR “WORKS | OXYGEN CUTTING. 


“CIRCALINE” }#£Portable Automat 


‘Valvespout’ : " Straight Line and Circle Cutter 


for 


a | s 
LEAKPROOF OILERS > cutting straight lines of any required length, a 


Extremely clean to use — instantly closed by circles from 4} inches radius upwards with t 
a turn of the nozzle -can be used for entire Machine supported within the circle. 
most non-corrosive liquids. All cutting is effected either vertically or at a beve 


Large range of models available 
with steel, brass and celluloid con- 
tainers, all with brass mechanisms. 
Obtainable from Tool Dealers, Mil! 
Furnishers, etc., or write to us for models from which 


a coloured brochure illustrating ali : , Dh, : at ’ 
che modus. ~ ' ; ' to choose. 


By the way, you'll find one very ; ‘ 4 es L 
useful in the home or the car. . Fees © ; . “ — > HANCOCK & CO 
PARKER-HALE LTD.353) a a * (Engineers) LTD 

BIRMINGHAM, 4 11: Se en CROYDON 





with 





9155) 











Flexible— 
yet thoroughly stretched 


It’s nigh Co-efficient of Friction gives Maximum Output. 


rim: John Tullis Son]id |, tri 


“ TULLIS, rr) BRIDGETON 
GLASGOW." ST ANN’S WORKS, GLASGOW reise: 
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For Sale, etc., continued from Page 3. 


SOO 


\ ewhaven 19 in. centre by 
A 23 ft. 0 in. STRAIGHT VEE BED 8.8. & 
S.C. LATHE ; admits 16 ft. 0 in. between centres ; 
2}-in. dia. hollow spindle. 


LODGE & SHIPLEY 34-in. swing ALL-GEARED 
HEAD 8.8. & S.C. LATHE; bed, 16 ft. 3 in. 
long; admits between centres 9 ft. 3 in. 
dia. hollow spindle. 

LANG 36-in. swing VARIABLE-SPEED HEAD 
BORING AND SURFACING LATHE. Two 
available. 

STEINLE 24-in. swing ALL-GEARED COMBINA- 
TION TURRET LATHE; 6} in. dia. hollow 
spindle. Inspection by appointment. 

ASQUITH 5 ft. 0 in. ALL-GEARED CENTRAL 
THRUST RADIAL DRILLING AND TAPPING 
MACHINE ; low base ; loose box table. 

ASQUITH 3 ft. 6 in. ALL-GEARED RADIAL 
DRILLING AND TAPPING MACHINE; low 
base ; loose box table. 

PEARN RICHARDS NO. 
BORING MACHINE; gearbox drive; 
crewcutting. Inspection by appointment. 

TULLIS HORIZONTAL BORING AND DRILL- 
ING MACHINE; 3 in. dia. spindle ; for motor 
drive. 

WEBSTER & BENNETT 30-in. DUPLEX VERTI- 
CAL BORING & TURNING MILL ; two tables ; 
gearbox drive. 


Geo. Conen, Sons & Co. Ltd., 


STANNINGLEY, LEEDS. 


HERBERT 


HEAVY-DUTY MILLS 
IN STOCK. 


LE BLOND NO. 2} HEAVY-DUTY 
PLAIN, cone-pulley drive, double back 
ed, with countershaft. 28 in. by 


wear 
10 in. by 19 in. (Good condition) 





2 in. 


3 HORIZONTAL 
with 





REED-PRENTICE NO. 4B VERTI- 
CAL, cone-pulley drive, back geared, 
automatic longitudinal feed, sliding 
head, with friction countershaft, clamp- 
ing plate. 28 in. by 14 in. by 19 in. 

(New) 


CINCINNATI 48-in. DUPLEX AUTO- 
MATIC, single-pulley drive, two 
spindles to each head, with four face 
eutter arbors. (Good condition) 


VAN NORMAN NO. 20 DUPLEX, 
single-pulley drive, automatic longitu- 
dinal and cross feeds, swivelling cutter 
head, horizontally adjustable ram, with 
countershaft, sub-head, dividing heads, 
vice, arbor, arbor support, 3-jaw chuck, 
suds pot. 28 in. by 12 in. by 18 in. 

(Excellent condition) 


BROWN & SHARPE NO. 4A UNI- 
VERSAL, single-pulley drive, auto- 
matic longitudinal, cross and vertical 
feeds, with two arbor supports, arm 
brace, pump and fittings, dividing 
heads, 3-jaw chuck, quadrant, change 
gears, swivel vice and universal milling 
attachment. 42 in. by 14 in. by 20 in. 

(Excellent condition) 


£685 


1200 Machine Tools in Stock; a wide range is also 
available at our London Showrooms, 70, Vauxhall 
Bridge Road, 8.W.1. 


‘Machine Tool Buyers’ Guide ” on request. 


ALFRED HERBERT LTD., COVENTRY 


relephone : 
Coventry 8781 (10 lines). 


Telegrams : 
“ Lathe, Coventry.” 





BRUSH-PARSONS TURBO-ALTERNATORS. 


Jor Disposal, two 1000 k.W.. 


TURBO-ALTERNATORS, with ONE CON- 
DENSER. Steam pressure 180/200 Ib., 600 deg. F., 
= volts, 50 cycle. 3-phase Generator. May be 

ted as condensing or back ure between 
10/30 Ib. One set available in April and one in 
, 1938. Manufactured 1919. Can be seen 

g by appointment. Full ~_ on Bbrarus 

IEF ENGINEER, SLO 
LIMITED, Slough, Bucks. Telephone 240. 





A FEW FROM OUR WIDE RANGE OF 
’ y Ty NTT 
CAPSTAN & TURRET 
1 a) 
LATHES 

NO. 3A WARNER & SWASEY ALL GEARED 
HEAD. Max. swing 24 in.; 3} in. diam. hollow 
spindle. Rapid power traverse, Motor-driven. 

No. 9 FOSTER. Max. swing 21 in.; 34 in. diam. 
hollow spindle ; 3-step cone drive. 

No. 6 WARNER & SWASEY CAPSTAN. Max. 
swing 20} in.; 2} in. diam. hollow spindle; 
3-step cone drive. 

No. 10 FOSTER TURRET. Max. swing 20in.; 
3 in. diam. hollow spindle ; 3-step cone drive. 
No. 5 FOSTER ALL GEARED HEAD UNI- 
VERSAL. Max. swing 18} in.; pass 1} in. 

diam. bar; arranged for motor drive. 

FOSTER No. 4 CAPSTAN. Max. swing 17 in..; 
1% in. diam. hollow spindle ; 3-step cone drive. 
NEW No. 4H MILLHOLLAND COMBINATION 
BAR AND CHUCKING TURRET. Max. swing 

16} in. ; single pulley drive. 

FOSTER No. 5. Max. swing 16 in. ; 

hollow spindle ; 3-step cone drive. 
IN STOCK. 
Write for “ Albion ” Catalogue. 


THOS- W. WARD LIMITED 
ALBION WORKS, SHEFFIELD. 
*Grams, Forward, Sheffield ; "Phone 23001 (12 lines), 


1? in. diam. 





Circle Cutting Machine, Hand Operated, 6 ft. by 
14 gauge. 

Circle Cutting Machine, power, capacity 48 in. by 

TIAGARA 
drive. 

HODES No. 17 Double Sided Double Geared 
Power Press, 69 in. between uprights, 2 in. 
stroke, 500 tons pressure, area of ram face 
28 in. by 14 in., friction clutch weighs 26 tons. 

BLISS No. 3W. Wiring Press, for buckets, etc., 15in, 
stroke, 27 in. between uprights, 22 in. max. 
daylight. 

R ADLEY & CRAVEN Double Sided Power Press, 
120 tons pressure, 1} in. stroke, 26 in. between 
sides. 

Cone Rolling Machine, rollers 37} in. long. 


Crimping Machine, hand or power 


Draw Bench by SAMUEL PLATT, bed 12 ft. 
7IRCHEIS Model KNM Power Elbow Forming 

V EINGARTEN No. 114 Fully Universal Folding 
Machine, capacity 80 in. by 16 gauge, all three 
beams adjustable. 


Machine. 
ROoOBERTS Git Cutting Machine, ? in. capacity 


Hydraulic Presses, various types and sizes. 
AGEOTTE Hand Folding Machine, 


4 61 in. by in. 
MACHINE TOOLS, NEW AND USED. _ Large 
Attractive Prices. 


Stocks of Every Description. 
F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, 


LONDON, N.W.1. 
Telephone : EUSTON 4681 (5 lines). 


capacity 











In an age of noisy clamour—the 
ability to do a thing well gets more 
talked about than the merely 
commonplace. 
It is therefore unnecessary to stress our reputation in 
the Engineering Industry for— 


COPPER & BRASS STRIP, PLATES, 
SHEETS, RODS.& WIRE, 
SEAMLESS COPPER & BRASS TUBES 


diameters up to 24 in. a special'ty. 


BIRMINGHAM BATTERY & METAL @.LID, 











THE “R&S” GEAR PUMP 


DESIGNED FOR LONG LIFE AND EFFICIENCY 
Special Formed Gear Tooth Ensuring Silence 

Long Main bearing to guard against 
leakage and withstand the strain of 
the drive. 

Phosphor Bronze Gear Wheels. 
Stainless Steel Shafts. Adjustable 
Relief Valves can be provided and 
easily altered to suit either direction 
of rotation. 


SEND FOR FULL PARTICULARS AND STATE REQUIREMENTS 


ROTHERHAM & SONS Ltp., 


hemes COVENTRY 


Grams: 
4154 Rotherhams, Coventry 




















Electric Cranes 
of every type 


ROYCE LTD 


Loughborough 








DERNISE YOUR 


It is considerably cheaper to obtain | 
electric single drive by installing the | 
Flender Unit Drive than to scrap good 
but old-fashioned machine tools and 
Teplace them with new ones.) The 
Flender Unit Drive allows you to 
select the best possible cutting speed for 
every job. Infinite varia- 
tion of speed is made 
available With a 
simple turn of the hand- 
wheel an instantaneous 
change of speed can be 
flected even while the 


To HAN 


FLENDER 


MACHINE TOO 


The ‘Flender’ is being successfully 
used in hundreds of machine shops 
with lathes, drills, planers, slotters, 
circular saws and other tools. Write 
mentioning type of machine you use 
and asking for the ‘Flender Unit 
Drive’ leaflet. 


UNIT 
DRIVE 


SEL & SCHMITT Ltd! 


13 Victoria Street, Westminster, S.W.1 | 
Please send me the illustrated leaflet on the Flender Unit Drie 




















The King Edward VII Bridge, Newcastle-on-Tyne. 


CLEVELAND BRIDGE 


AND 


ENGINEERING CO., LTD., 


Bridge Builders and General Contractors 
for Public Works. 


DARLINGTON ::,,,33 ENGLAND. 
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FOR FACTS OF PRODUCTION AND DISTRIBUTION.. 
FOR THE VERY LATEST NEWS AND INFORMATION 
FOR AN INDEX TO GOODS USED AND SOLD..... 








F you are seeking new markets, or 
desire to get first-hand informa- 
tion about a trade or industry, you 
surer or more 
authoritative source than the trade 
and technical journals serving it. The 
address of any paper in this list 
will be furnished on request, 


Confectionery 
Journal. 
Contractors’ 
Record & 
Municipal En- 
gineering. 
Dairyman. 
Drapers’ Organ- 








Amateur Photographer and 
Cinematographer. 

Architects’ Journal. 

Architectural Review. 

Autocar. 

Automobile Engineer, incor- 
om, Motor Body 
uilding. 

Boxmakers’ Journal & 
Packaging Review. 

Brewers’ Journal. 

British Baker. 

British Engineers’ 
Journal. 

British Journal of Photography. 

British Printer. 

Bus & Coach. 

Chemist & Druggist. 

Cigar & Tobacco World. 

Confectioners’ Union & Ice 
Cream & Soda Fountain 
Journal. 


Export 


Official Handbook, giving particulars of over 500 papers, post free 1/- 


iser. 

Drapers’ Record. 

Dyer, Textile Printer, 
Bleacher & Finisher. 

Electrical Engineer. 

Electrical Review. 

Electrical Times. 

Electrical Trading & 
Electricity. 

Engineer. 

Engineering. 

Export Trader. 

Flight. 

Footwear Organiser. 

Furnishing Trades’ Organiser. 

Grocer & Oil Trade Review. 

Grocers’ Gazette & Provision 
Trades’ News. 

Grocery & Branch Store 
Management. 

Hote! & Catering Management. 


India Rubber Journal. 

lronmonger. 

Journal of Decorative Art. 

Laundry (The Power). 

Laundry Record & Dyeing & 
Cleaning Trades’ Journal. 

Licensing World & Licensed 
Trade Review. 

Locomotive, Railway Carriage 
& Wagon Review. 

Machinery. 

Meat Trades’ Journal. 

Mechanical World & 
Engineering Record. 

Men’s Wear. 

Mining Journal, Railway & 
Commercial Gazette. 

Model Engineer & Practical 
Electrician. 

Modern Transport. 

Motor Cycle. 

Motor Cycle & Cycle Trader. 

Motor News. 

Motor Trader. 

Motor Transport. 

Motor World & 
Vehicle Review. 

Nursing Mirror. 

Oil & Colour Trades Journal. 


Industria! 


Outfitter. 

Overseas Engineer. 

Packing Gazette. 

Photographic Dealer. 

Plumbing Trade Journal. 

Pottery Gazette & Glass Trade 
Review. 

Poultry. 

Printers’, etc., Sales & Wants 
Advertiser. 

Silk Journal & Rayon World. 

Specification. 

Statist. 

Style for Men. 

Textile Manufacturer. 

Textile Recorder. 

Tobacco Trade Review. 

Waste Trade World. 

Watchmaker & Jeweller, 
Silversmith & Optician. 

Wine & Spirit Trade Review. 

Wireless & Gramophone 
Trader. 

Wireless Engineer. 

Wireless Retailer & 
Broadcaster. 

Wireless World. 

Yachting World & Motor 
Boating Journal. 


PERIODICAL, TRADE PRESS AND WEEKLY 


NEWSPAPER PROPRIETORS’ 


Telephone: 
Central 2441 


6, Bouverie Street, London, E.C.4 


ASSOCIATION, LTD. 
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The, illustration shows two of 
the six 1,000 K.W. Crossley- 
Premier Pressure Ch 
Units with elect 'y- 
onera’ed Blowers at Denham 
Film Stadio. 





CROSSL 





The experience of over four years successful operation has definitely established the 
efficiency of the Crossley-Premier System of Pressure Charging. The total power of 
the Crossley-Premier Pressure Charged Diesels already delivered exceeds 80,000 
B.H.P. and the majority of plants are working day and night continuously. 

The main advantages of the system are :— 


|. Positive scavenge—giving low internal 
temperature and heat stresses. 


2. Low Fuel Consumption over a wide 
range of loads. 


3, Reduced Lubricating Oil Consumption 
per hour. Saving in Foundation cost. 


4, Reduction in quantity of cooling water. §, Reduced Capital Cost. 


WRITE FOR PUBLICATION No. 1717, GIVING DETAILS OF TEST BY AN 
INDEPENDENT AUTHORITY ON ONE OF OUR PRESSURE CHARGED OIL ENGINES 


EY-PREMIER 


PRESSURE CHARGED 


vis-a-vs DIESEL ENGINES 


OUTPUT 300 to 3,000 B.H.P. 


5, Greater Flexibility. 
6, Increased overload reserve. 
7. Reduced weight per B.H.P. with 

















CROSSLEY-PREMIER ENGINES LIMITED, SANDIACRE, Nr. NOTTINGHAM 


LONDON OFFICE: Bush House, Aldwych, W.C.2 





————— 








At the top of a lofty 
skyscraper, 

White was cutting a 
curious caper. 


No wonder, poor 
White 


Had just seen the 
FLUXITE 


That he’d dropped, 
carried off by a gaper! 


 & all SOLDERING work—you need FLUXITE 
soldered and “tinned.” For the jointing of leod— 


without solder; and the 
ings—without “ ”* the bearing. 
ALS—excepting 


metal bear 
a suitable for =. — 
BIECTRICAL and ‘sther censitive apparates. 
With .Fluxite, joints can be 
‘“‘wiped’’ successfully that are 
impossible by any other 
method. 


Used for 30 years in Government Works. ALL 
IRONMON IN TINS— 4 — 
Ask to see 


oil-can does for Price 1/6 


FLUXITE 


{T SIMPLIFIES ALL SOLDERING 
Write for Leaflets on CASE. HARDE 
and TEMPERING TOOLS. with Flosie, dee os 











“WIPED” JOINTS. 
FLUXITE LTD. (Dept ENG} Dri Works,’ 
Bermondsey Street, SEL 











Repetiti 
Castings. 






HENRY WALLWORK & CO. Ltd., MANCHESTER. 





CONVEYOR 











MAVOR & COULSON LTD. od 
Broad St., Glasgow, 36, Victoria St., London 


in 
every third issue. 














WEIGHBRIDGES AND 
WEIGHING MACHINES 


New Designs at Competitive Prices 
E. & A. Ashworth, Ltd., 


Crown Works, Staincliffe Rd., DEWSBURY, 



























HIGH-SPEED— 
CARBON—and 


ALLOY TOOL STEELS 
CASE HARDENING STEELS 
AUTOMOBILE and 


AIRCRAFT 


STEELS, 
&c., &c. 


BROWN 
BAY LEYS 





THE MOST EFFICIENT 



















IN SHEETS, 
STRIP, CASTINGS, 
FORGINGS, 
STAMPINGS, &c. 


BROWN BAYLEY’S 
STEEL WORKS Ltd., 
SHEFFIELD 9. 

















The MILL that has Stood the TESTof TIME 
IMPROVED GIANT GRIFFIN MILL 


UNIT FOR PULVERIZING :— 


Portland Cement, Limestone, Coal, Slate Waste, 
Basic Slag, Phosphate Rock, Ores of all kinds. 


FINISHES IN ONE OPERATION. 
BRADLEY PULVERIZER CO. 


(imcoRPORATED WITH UMITED LIABILITY IN U.S.A.) 
37, Walbrook, London, E.C.4. 


Tel: Mansion House 6084. Tele.: “‘ Equestrian Cannon, London.” 
oe PULVERIZING SPECIALISTS e 
FOR FORTY YEARS. 


BULK SAMPLES 






























ulverized in our London 
emonstration Piant 
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FIRST QUALITY : 
ALUMINIUM CASTINGS 


TO ANY SPECIFICATION 
LIM [TES 


(Air Ministry, Admiralty, Brit. Standards Inst., etc.) FOUNDERS ENGINEERS 


H AL RKS, Road, Wileoden unction, London, N.W.10 
(Pioneers of PAX) — bana ai Fomees 455 a= “ Lytalloys- -Phone-London” 


THE UNIVERSALLY KNOWN 
al . STEEL WITH GUARANTEED 
= > CHARACTERISTICS 


Simplest Hieat- Treatment, i.e. Air Hardening 

WMimimumo Hemsile 110 Kons with am impact of 

E53 foot-lbs. Brinell 2.9. Supplied to the leading 
Aircraft and Automobile Manufacturers. 


THE FIRTH—DERIHON STAMPINGS LIMITED 


CARBROOK SHEFFIELD 























PORTABLE AIR COMPRESSORS 


PETROL, PARAFFIN AND DIESEL TYPES 


30 to 300 cubic feet per minute 
Renowned for Quiet, Reliable and Economical Operation. 
with low maintenance costs. 


THE DEPENDABLE PORTABLE COMPRESSED AIR PLANT 


CATALOGUE AND EXPERT ADVICE FREE 
THE HAMWORTHY ENG’G. CO., LTD. 
POOLE, DORSET 
and 76, VICTORIA STREET, LONDON, S.W.1. 











= a. LOBNITZ 
DREDGING PLANT 


All types of intricate anc 
specialized craft designed 
_ and constructed by experts. 


LOBNITZ s Co. Ltp 


| SHIPBUILDERS & ENGINEERS 


HEAD OFFICE AND WORKS: 
RENFREW, SCOTLAND 
Tel. : Central 2117-8 Cables: Lobnitz, Renfrew. 
LONDON OFFICE : 
The 27 cub. ft. “ Lobnitz” Twin Screw Mesper r Bucket Dredge “Sir Thomas Price,” supplied to the High Commissioners for the Union E. J. ALLEN, C.B.E. 


of v by | 01 b. Speed, | + 2 10% knots. 
of South Africa, Dimensions esse! 2: Oin. by beg we 4 a am, anpoes enutey 1000 cub. yards. Speed, loa + kno 49, Parliament St Westmi r, S.W.1. 








1n-the-Flelds, and published hed by Jou ALEXANDER Dixon 

















